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1
Risk of Hepatitis C transmission from antibody 
positive-nucleic acid negative liver organs to 
antibody negative recipients
Khurram Bari1, Keith Luckett2, Tiffany E. Kaiser1, 
Tayyab Diwan3, Madison Cuffy3, Michael R. Schoech1, 
Nadeem Anwar1, Kamran Safdar1, Flavio Paterno3, Senu Ape-
wokin2, Shimul Shah3; 1Department of Internal Medicine, Divi-
sion of Digestive Diseases, University of Cincinnati, Cincinnati, 
OH; 2Department of Internal Medicine, Division of Infectious 
Diseases, University of Cincinnati, Cincinnati, OH; 3Depart-
ment of Surgery, Division of Transplantation, University of 
Cincinnati, Cincinnati, OH

Background: Occult Hepatitis C Infection (OCI) is defined 
as detectable Hepatitis C Virus (HCV) RNA in liver tissue of 
patients with spontaneous or treatment-induced HCV RNA 
clearance from serum (anti-HCV positive/serum nucleic 
acid test (NAT) negative) . While described in literature, 
clinically significant infections have rarely been reported . 
Given ongoing shortage of liver grafts, transplantation 
of such organs, hereby referred to as HCV increased risk 
donor (IRD) to anti-HCV negative recipients could poten-
tially expand the donor pool . The purpose of this project 
was to evaluate the risk of HCV transmission from HCV-IRD 
to anti-HCV negative candidates at our center . Methods: 
A prospective cohort study of all anti-HCV negative liver 
transplant (LTx) recipients transplanted with an HCV-IRD 
organ between March 2016 and February 2017 . HCV-IRD is 
defined as (1) donor that meets the Public Health Services 
(PHS) criteria for increased risk of infection transmission 
AND (2) anti-HCV positive and HCV NAT negative . All 
HCV-IRD organ recipients underwent HCV-NAT testing 
3 months post-LTx or earlier if clinically indicated by 
sudden rise in liver enzymes to determine HCV transmis-
sion . Results: Twenty-five anti-HCV negative candidates 
received HCV-IRD organs; 58% male, age 58 years (36-69) 
with an average model for end-stage liver disease score 
22 . One recipient was excluded from the analysis due 
to death from primary graft non-function . HCV disease 
transmission occurred in 4 recipients (16%) by 3 months 
post-LTx, predominantly in females (3/4), one with a prior 
history of HCV/HIV co-infection who had undergone 
successful HCV treatment 2 years prior to LTx . Three of the 
4 patients were treated with direct acting antiviral (DAA) 
therapy . One patient completed 12 weeks of treatment 
and achieved end of treatment response . The remaining 
two patients are currently undergoing HCV treatment 
and are aviremic at weeks 2 and 4 of treatment . The final 
patient had a post-operative course that was complicated 
by pulmonary hypertension, renal failure, and recurrent 
infections that precluded treatment and died 10 months 
post-LTx . Although all the donors in our cohort were PHS 
high risk and likely still within the eclipse period after a 
re-infection; 16% rate of HCV transmission is much higher 
than expected for “eclipse-period”, thus suggesting OCI 
in donors as the most likely mode of HCV transmission . 
Conclusion: Our experience suggests that risk of early HCV 
transmission from this very high risk donor pool of anti-
HCV+ve/NAT-ve is 16% . Due to availability of safe and 
effective HCV DAA therapies, use of such organs should 
be considered to increase the donor organ pool .
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Optimizing Allocation of Grafts From Hepatitis C 
Virus Antibody-Positive Donors Through Urgent 
Serum HCV RNA Determination
Silvia Martini1, Francesco Tandoi2, Fabrizia Pittaluga3, 
Ezio David4, Silvia Strona1, Donatella Cocchis2, Antonio Amo-
roso5, Rossana Cavallo3, Mauro Salizzoni2, Giorgio Maria Sar-
acco1, Renato Romagnoli2; 1Gastrohepatology Unit, AOU Città 
della Salute e della Scienza di Torino, University of Turin, 
Turin, Italy; 2Liver Transplant Center, General Surgery 2U, 
AOU Città della Salute e della Scienza di Torino, University 
of Turin, Turin, Italy; 3Microbiology and Virology Unit, AOU 
Città della Salute e della Scienza di Torino, University of Turin, 
Turin, Italy; 4Pathology Unit, AOU Città della Salute e della 
Scienza di Torino, University of Turin, Turin, Italy; 5Regional 
Transplantation Center, Piedmont, AOU Città della Salute e 
della Scienza di Torino, University of Turin, Turin, Italy

Background & aims . With the advent of direct-acting anti-
virals (DAA) therapy (Tx), HCV antibody-positive donors 
(HCVAb+D) are likely to become more frequently HCVRNA 
negative and their use is increasing in liver transplant (LT) 
setting . Although infection transmission has not been 
detected in recipients of livers from HCVAb+ HCVRNA 
negative donors, viral load is often unavailable prior to 
allocation due to technical issues . We evaluated the role of 
urgent serum HCVRNA determination in HCVAb+D to opti-
mize liver allocation . Patients & methods . From 08/2014 
to 03/2016, we transplanted 11 livers from brain-dead 
HCVAb+D, accepting a graft fibrosis up to 3/6 according 
to Ishak score (IS) . All donors underwent liver biopsy and 
serum HCVRNA determination by the time of harvesting . 
Patient survival, post-LT/Tx sustained virological response 
(SVR) at week 48 and 1-year liver stiffness (LS, kPa) were 
evaluated . Results. Median donor age was 51 years, 
median cold ischemia time 432 minutes . Seven donors 
were HCVRNA positive (median 6 .1 Log IU/mL) and were 
allocated to untreated viremic recipients (median HCVRNA 
6 .1 Log IU/mL), who underwent DAA Tx immediately after 
LT . They became HCVRNA <15 IU/mL within week 4 and 
achieved SVR48 . Four donors tested HCVRNA negative 
at LT and were allocated to on-DAA HCVRNA negative 
(median time 70 days) recipients; Tx was stopped at LT: 3 
achieved SVR48; 1 genotype 4 recipient, being negative 
before LT for 78 days with sofosbuvir+ribavirin, relapsed at 
week 4 post-LT a genotype 4 virus; sequencing confirmed 
the recipient origin of the virus (Pt 4 on the table), which 
was subsequently successfully eradicated with another 
DAA Tx course . All 11 recipients are alive after a median 
follow-up of 662 days . Median LS at 1-year after LT is 7 .3 
kPa . Conclusions. Urgent serum HCVRNA determination in 
our HCVAb+D allowed a paired donor/recipient virolog-
ical allocation of the livers, thus optimizing cost-effective-
ness of antiviral Tx . Furthermore, these data suggest the 
potential safety of the allocation of non viremic HCVAb+D 
organs also to non-HCV recipients .

Do a find font

Replace Frutiger 75 Black with Frutiger 65 
Bold

Replace Frutiger 85 Black Italic with Fruti-
ger 65 Bold Italic

There should be NO “Black” fonts .



2A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

Disclosures:

Giorgio Maria Saracco - Advisory Committees or Review Panels: GILEAD, 
ABBVIE, MSD; Grant/Research Support: BMS

The following people have nothing to disclose: Silvia Martini, 
Francesco Tandoi, Fabrizia Pittaluga, Ezio David, Silvia Strona, 
Donatella Cocchis, Antonio Amoroso, Rossana Cavallo, Mauro Salizzoni, 
Renato Romagnoli

3
Transplanting HCV-Positive Livers into 
HCV-Negative Patients with Preemptive DAA 
Therapy: Outcomes of a Modeling Study
Jagpreet Chhatwal1,2, Sumeyye Samur1,2, Emily D. Bet-
hea1,2, Turgay Ayer3, Mark S. Roberts4,5, Fasiha Kanwal6,7,  
Raymond T. Chung1,2; 1Massachusetts General Hospital, Bos-
ton, MA; 2Harvard Medical School, Boston, MA; 3Department 
of Industrial and Systems Engineering, Georgia Institute of 
Technology, Atlanta, GA; 4Department of Health Policy and 
Management, University of Pittsburgh Graduate School of 
Public Health, Pittsburgh, PA; 5Department of Biostatistics, 
University of Pittsburgh Graduate School of Public Health, 
Pittsburgh, PA; 6Department of Medicine, Baylor College of 
Medicine, Houston, TX; 7Houston Veterans Affairs Health Ser-
vices Research and Development Center of Excellence, Michael 
E. DeBakey Veterans Affairs Medical Center, Houston, TX

Background: Under current guidelines hepatitis C virus 
(HCV) positive (+) livers are not transplanted into HCV 
negative (–) recipients because of adverse post trans-
plant outcomes associated with allograft HCV infection . 
However, with the advent of direct-acting antivirals (DAAs), 
HCV can now be cured post liver transplant (LT) with >90% 
success . Given the limited number of transplant viable 
organs, and high waitlist mortality, HCV- patients on the LT 
waiting list may benefit from accepting HCV+ organs . Our 
objective was to evaluate in which HCV- patients (by MELD 
score) the potential benefit of accepting an HCV+ organ 
outweighed the risks associated with HCV allograft infec-
tion . Methods: We developed a Markov-based mathemat-
ical model that simulated a virtual trial of HCV- patients 
on the LT waiting list to compare long-term outcomes in 
patients willing to accept HCV+/- livers versus those willing 
to accept only HCV- livers . Patients receiving HCV+ livers 
were treated preemptively with 12 weeks of DAA therapy 
and had a higher risk of graft failure than those receiving 
HCV- livers . We integrated data from published studies 
and the United Network for Organ Sharing (UNOS), and 
subsequently tracked patients’ MELD scores over time . 
Results: The Figure shows the difference in life years by 
individual MELD score when patients are listed for both 
HCV+ and HCV- livers versus listed for only HCV- organs . 
Accepting HCV+/- livers versus HCV- livers resulted in an 
increase in patients’ life expectancy when MELD was ≥ 20 

(range 18–20, depending on UNOS region) . The magnitude 
of clinical benefit was greatest in UNOS regions with the 
highest HCV+ donor rates . Sensitivity analysis on a wide 
range of parameters demonstrated that model outcomes 
remained robust . Conclusions: Transplanting HCV+ livers 
into HCV- patients receiving preemptive DAA therapy 
could be a viable option for improving patient survival on 
the LT waiting list . Clinical trials are needed to confirm the 
benefits of preemptive DAA therapy in HCV- recipients 
who receive HCV+ livers .
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Improved Short-Term Survival in HCV Patients 
following Liver Transplantation in the Era of 
Direct Acting Antiviral Agents
George Cholankeril1, Andrew A. Li2, Eric R. Yoo2, 
Stevan A. Gonzalez3, Zobair M. Younossi4, Aijaz Ahmed2; 
1Gastroenterology and Hepatology, University of Tennessee 
Health Science Center, Memphis, TN; 2Division of Gastroen-
trology and Hepatology, Stanford University School of Med-
icine, Stanford, CA; 3Simmons Transplant Institute, Baylor All 
Saints Medical Center, Fort Worth, TX; 4Center for Liver Dis-
eases, Inova Fairfax Hospital, Fairfax, VA

Background: Survival in liver transplant (LT) recipients 
with hepatitis C virus (HCV) following the approval of 
direct acting antiviral (DAA) agents remains unknown . We 
studied the impact of DAA era on the short-term survival 
rate following liver transplantation . Methods: Using the 
United Network for Organ Sharing database from 2010 
to 2016, we analyzed short-term (1-year) post-LT survival 
in HCV patients without hepatocellular carcinoma (HCC) . 
Kaplan-Meir survival analysis was performed to compare 
post-LT survival before (pre-DAA era: before 2014) and 
after (DAA era: after 2014) the approval of DAA agents 
in United States (October-November 2013) . LT recipients 
with 1-year follow-up survival period that overlapped into 
the DAA era were censored . LT recipients in pre-DAA and 
DAA eras were matched to adjust for recipient and donor 
demographics (age, gender, and ethnicity), cold ischemia 
time (CIT) and Model for End-Stage Liver Disease (MELD) 
score at LT . Results: From 2010-2016, 11,223 LT recipients 
with non-HCC HCV and at least 1-year follow-up demon-
strated a 1-year post-LT survival rate (1YR-PLT-SR) of 90 .1% 
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(95% CI: 90 .0%-90 .2%) . Overall 1YR-PLT-SR increased 
5 .3% to 92 .5% (95% CI: 91 .8%-93 .3%) in 2016 and was 
significantly higher among HCV LT recipients during the 
DAA era (pre-DAA: 89 .0%, 95% CI: 88 .4%- 89 .5% vs . DAA: 
92 .1%, 95% CI: 92 .0%-92 .2%, p <0 .001) . After adjusting 
for recipient and donor characteristics, CIT and MELD score 
at LT, the DAA era was still associated with significantly 
improved 1YR-PLT-SR (p <0 .001) (Figure) . Conclusion: We 
report improvement in one-year short-term survival rate 
in LT recipients with HCV during the DAA era . Future 
studies with longer follow-up are needed to confirm these 
encouraging data .

Figure. Kaplan-Meir survival analysis demonstrating 
improved 1-year post-LT survival in the DAA era in matched 
pre-DAA and DAA era cohorts (pre-DAA: 89 .5% vs. DAA: 
92 .7%, p < 0 .001) .
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The Efficacy of Pharmacological Intervention 
for Reducing Macrovesicular Lipid Accumula-
tion in Primary Human Hepatocytes In Vitro:  
A Precursor Study to Improvement of  
Macrovesicular Steatosis in Donor Livers with 
Normothermic Machine Perfusion of the Liver
Yuri L. Boteon1,2, Wallace L. Lorraine1, Ricky H. Bhogal1,2, 
Richard W. Laing1,2, Amanda P. Boteon2, Darius Mirza2, 
Hynek Mergental2, Simon C. Afford1; 1Institute of Immunol-
ogy and Immunotherapy, University of Birmingham, National 
Institute for Health Research (NIHR) Birmingham Liver  
Biomedical Research Unit, Birmingham, United Kingdom; 
2Liver Unit, University Hospitals Birmingham NHS Foundation 
Trust, Queen Elizabeth Hospital Birmingham, Birmingham, 
United Kingdom

Introduction: Macrovesicular steatosis of donor livers 
is associated with a high risk of graft dysfunction post- 
operatively . Increasingly ex vivo machine perfusion is being 
seen as a potential reconditioning strategy with the aim 
of amelioration of steatosis thereby making them trans-
plantable . In vitro models offer the opportunity to test the 

effect of different drugs considering this end . Methods: 
Steatosis was induced in static cultures of isolated primary 
human hepatocytes (PHH) or the human hepatoma cell 
line(HepG2) by exposure to high levels of unsaturated and 
saturated free fatty acids (palmitic, oleic and linoleic acid) . 
This was followed by defatting using control medium or 
medium supplemented with a cocktail of defatting agents 
for up to 48 hours . MTT (3-(4,5-dimethylthiazol-2-yl)-2,5- 
diphenyltetrazolium bromide) was used to assess 
viability . Intracellular triglyceride quantification and oil 
red O staining were used to assess lipids content . Ketone 
bodies (3-hydroxybutyric acid+acetoacetic acid-mM) 
were measured in the supernatant at time points up to  
48 hours . A flow based cell culture system which assessed 
lipid content under conditions which mimicked hepatic 
sinusoidal flow was also developed . Results: The initial 
experiments with lipid laden HepG2 cells showed an 
increase in the cell viability in the group supplemented 
with the cocktail . Moreover, it promoted a significant 
reduction in the level of intracellular fat droplet content 
after 48 hours of treatment which coincided with a median 
decrease of 33% (13-45%) in intracellular triglyceride 
levels . Interestingly, under flow conditions designed 
to replicate a typical shorter period of normothermic 
machine perfusion of the liver (NMP-L) still achieved an 
approximate 25% median (25-27%) reduction within 6 
hours . For PHH the cocktail resulted in a median decrease 
of 28% (6-43%) and 46% (33-67%)in the area of lipid 
droplets and the intracellular triglyceride dropped by 18% 
(17-19%) and 32% (28-34%) during 24 and 48 hours of 
treatment respectively . In addition the total ketone bodies 
measured in the supernatant (a marker of fatty acid oxida-
tion) increased 1 .22 and 1 .40 fold by 24 and 48 hours in 
the treated group compared with controls . Conclusion: 
Using primary human hepatocytes, these data demon-
strate for the first time that pharmacological defatting 
strategies can be used effectively decreasing intracellular 
lipid content, deviating fatty acids towards β-oxidation 
and with minimum hepatotoxicity in a in vitro primary 
cell culture model . The present study suggests that such 
strategies may be well tolerated for reduction of steatosis 
in donor livers undergoing NMP-L prior to transplantation .
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Blood and Graft Biomarkers Predictive of Oper-
ational Tolerance in Liver Transplant Recipients 
on Sirolimus
Josh Levitsky1, Sunil M. Kurian3, Alberto Sanchez-Fueyo2, 
James M. Mathew1, Jessica Heinrichs1, Bryna E. Burrell4; 
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Background: Conversion from CNI to sirolimus (SRL), an 
mTOR-inhibitor, changes cellular/genomic regulatory 
signatures in liver transplant recipients (LTR) . Whether 
these signatures can also predict successful mTOR-I with-
drawal (tolerance) is not known . AIM: To determine if 
regulatory cells and gene expression signatures can predict 
successful SRL withdrawal in LTR . METHODS: A prospec-
tive trial of SRL monotherapy withdrawal was performed 
in non-immune, non-viremic LTR > 3 years post-LT .  
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Once baseline biopsy was deemed acceptable, SRL was 
weaned over ~6 months and biopsies performed 12 
months post-weaning or at concern for AR . Samples were 
collected for immunophenotyping (blood) and gene 
expression (blood/biopsy RNA) at baseline and at study end 
or AR . RESULTS: 21 LT recipients were consented . 6 were 
excluded due to subclinical AR on baseline biopsy or other 
reasons . 15 with acceptable baseline biopsies underwent 
SRL weaning: age 61 .3±8 .8 yrs; LT to SRL weaning 6 .7±3 
years . Eight (53%) achieved operational tolerance (TOL) . 
Of the 7 non-TOL, 3 had mild AR near end of weaning, 3 
mild AR on study end biopsy, and 1 removed due to cancer 
recurrence . There was no difference in age, time on SRL 
monotherapy, or time from LT to weaning between TOL 
vs . non-TOL . At baseline, there were statistically higher 
tolerogenic dendritic cell and regulatory B cell % in the 
TOL vs . non-TOL groups . For gene expression, there were 
153 probesets in blood and 93 completely different probe-
sets in biopsy distinguishing TOL vs . non-TOL at baseline . 
A previously identified biopsy gene signature (Bohne et al, 
JCI 2012) accurately predicted TOL in 12/13 LTR, serving as 
additional signature validation in a novel mTOR-I treated 
LTR cohort . Additionally, the 153 blood gene signature 
was able to predict TOL in the end of study samples with 
82% sensitivity and 100% specificity (AUC - 0 .88) . Conclu-
sion: In this pilot study, withdrawal from mTOR-I therapy 
was achievable in >50% of our LTR . High regulatory B cell 
and dendritic cell percentages in blood and gene expres-
sion signatures in both blood and biopsy might predict 
successful withdrawal prior to consideration of weaning . 
Larger studies of mTOR-I conversion and weaning, in 
conjunction with predictive blood/biopsy assays, are 
needed to validate our results .
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Minocycline and anti-epileptics are the 
leading causes of DILI in Children
Frank DiPaola1, Jean Molleston2, Huiman X. Barnhart3, 
Naga P. Chalasani2, Sherry Gu3, David E. Kleiner4, Jay H. Hoof-
nagle4, Robert J. Fontana1, On behalf of the DILIN Study 
Group1; 1University of Michigan, Ann Arbor, MI; 2Indiana Uni-
versity, Indianapolis, IN; 3Duke University, Durham, NC; 4NIH, 
Bethesda, MD

Background: The etiologies and outcomes of idiosyncratic 
drug induced liver injury (DILI) in children are not well 
established . The aim of this study was to provide an over-
view of the presenting features, etiologies, and outcomes 
of children with suspected DILI enrolled in the ongoing 
DILIN prospective and retrospective studies . Methods: 
The DILIN Prospective Study follows subjects for up to 
24 months after DILI onset while the Retrospective Study 
collects more limited data . This analysis was based upon 
all cases adjudicated via consensus expert opinion as defi-
nite, highly likely, or probable that involved children < 18 
years of age enrolled in DILIN between 9/2004 and 1/2017 . 
Results: Among 69 enrolled children with suspected DILI, 
57 were adjudicated as definite (14), highly likely (30), or 
probable (13) and constituted the study group . Median 
age was 14 .3 years (range: 1 .7-17 .9), 67% female, and 

82 .5% Caucasian . 35% reported a history of drug allergy 
but none of liver disease . Median duration of therapy 
was 140 days (5-569) . At onset, median ALT was 411 U/L 
(range: 33-4185), alkaline phosphatase 203 U/L (62- 1177), 
and total bilirubin 3 .3 mg/dL (0 .2- 33 .9) . Based upon R 
ratios at onset, 82% had hepatocellular injury . Immu-
noallergic features included fever (37%), rash (25%) and 
peripheral eosinophilia (15%) . Antimicrobials were the 
most frequently implicated agents (51%) followed by 
antiepileptics (21%) . The top 5 implicated agents were 
minocycline (n=11), valproate (n=6), azithromycin (n=4), 
and isoniazid (n=4) . 53% of children were jaundiced, 63% 
hospitalized and 3 underwent liver transplant because of 
acute liver failure 2 to 3 weeks after DILI onset (1 due to 
valproic acid, 1 isoniazid and 1 erythromycin-sulfisoxazole) . 
Among 49 children followed for at least 6 months, 8 (16%) 
had persistently abnormal liver tests, 4 in children with 
leukemia (3) or lymphoma (1) receiving chemotherapy and 
4 in children receiving minocycline (2) or azithromycin (2) . 
Blinded central review of 16 liver biopsies demonstrated 
moderate/severe inflammation in the lobules (n=8) or 
interface (n=6) and less frequently in the portal tracts 
(n=3) . 6 biopsies had early fibrosis (stage 1-2), and 3 had 
bridging fibrosis (stage 3-4) . Steatosis was seen in 5 biop-
sies but was a prominent feature in only 2 children with 
due to atomoxetine without obesity . Conclusions: Anti-
microbials and antiepileptic drugs are the most frequently 
implicated agents in pediatric DILI . While the majority of 
cases of DILI in children are self-limited and benign, cases 
of acute liver failure requiring transplantation account for 
5% and chronic injury for another 16% of cases .
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Calmangafodipir is a new treatment for late 
stage liver toxicity after acetaminophen  
overdose
James W. Dear1, Emma Morrison1, Dennis Henriksen2, 
Jacques Näsström2; 1Edinburgh University, Edinburgh, United 
Kingdom; 2PledPharma AB, Stockholm, Sweden

Background Acetaminophen (APAP - paracetamol) is the 
leading cause of acute liver failure in the USA . The current 
treatment for APAP poisoning is acetylcysteine (NAC) . 
NAC protects hepatocytes by restoring intracellular gluta-
thione, which increases the detoxification of the APAP 
metabolite NAPQI . However, NAC has little or no benefi-
cial effect once NAPQI has bound to intracellular proteins 
and caused oxidative stress . There is an unmet need for 
new therapeutic agents that are mechanistically active on 
downstream pathways and so have a wider therapeutic 
window than NAC . Calmangafodipir (Ca4Mn(DPDP)5) is 
a unique chemical species that has superoxide dismutase 
activity which protects cells from oxidative stress . The 
objective of this murine study was to determine whether 
calmangafodipir prevents APAP-induced liver injury at a 
late time when NAC is no longer active . This is with a direct 
line-of-sight on translating calmangafodipir into a phase 1 
human clinical trial . Methods In these studies male B6C3F1 
mice, 5-6 weeks of age, were used . Acute liver injury was 
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induced by intraperitoneal injection of APAP (300mg/kg) . 
At different time-points after APAP treatment, either 
NAC (300mg/kg) or calmangafodipir (10mg/kg) or both 
was administered intravenously . Twelve hours after APAP 
treatment blood and tissue samples were collected for 
analysis . Results APAP induced an elevation in serum 
alanine transaminase activity (ALT - median (IQR): 15,332 
U/L (5,216-18,712), N=13) that was significantly attenu-
ated when NAC was administered 1 hour after APAP 
(ALT 225U/L (162-671), N=5, P=0 .004 by Mann-Whitney 
Test compared to APAP alone) . However, there was no 
significant effect when NAC treatment was delayed to  
2 .5 hours after APAP . By contrast, calmangafodipir 
prevented APAP-induced acute liver injury even when 
administered 6 hours after APAP (ALT 113U/L (60-177) N=5, 
P=0 .001 by Mann-Whitney Test compared to APAP alone) . 
Of clinical relevance, calmangafodipir retained efficacy 
with regard to preventing liver injury when combined 
with NAC . This effect on ALT activity was mirrored by 
prevention of APAP-induced liver injury on histological 
analysis . Discussion These results suggest that calman-
gafodipir could be used as an effective treatment for 
APAP poisoning in patients who present late to hospital 
when NAC has lost efficacy . Based on these data we have 
commenced a phase 1 clinical trial exploring safety and 
tolerability of calmangafodipir in patients attending 
hospital following APAP overdose . 
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Acute liver injury due to immunotherapy for 
metastatic cancer: a new challenge
Eleonora De Martin1, Jean-Marie Michot2, Barbara Papouin3, 
Stephane Champiat2, Christine MATEUS4, Olivier LAMBOTTE5, 
Bruno ROCHE1, Salim LAGHOUATI6, Aurelien Marabelle2, Car-
oline Robert4, Catherine Guettier3, Didier SAMUEL1; 1Centre 
Hépato-Biliaire, AP-HP Hôpital Paul-Brousse, Villejuif, France; 
2Département d’innovation thérapeutique et d’Essais Précoces 
(DITEP), Institut Gustave-Roussy, Villejuif, France; 3Laboratoire 
Anatomie Pathologique, Hôpital Bicêtre, Le Kremlin-Bicêtre, 
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Interne et Immunologie Clinique, Hôpital Bicêtre, Le Kremlin 
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tave-Roussy, Villejuif, France

BACKGROUND Antibodies blocking immune checkpoint 
programmed cell death (PD1)/ programmed cell death 
ligand 1 (PD-L1) and cytotoxic T-lymphocyte antigen 4 
(CTLA4) are now widely used for metastatic cancer but are 
associated with a spectrum of toxicity as hepatotoxicity . 
The mechanism of immunotherapy-induced liver injury 
is unclear, and our aim was to characterize acute hepa-
titis associated with these new drugs . METHODS Among 
1425 patients (pts) treated with immunotherapy, 12/2013-
05/2017, in a qualified cancer institute, 19 (1 .3%) were 
referred to the liver unit for grade 3-4 hepatitis . Three 
pts were excluded (acute HEV hepatitis, tumor liver infil-
tration, absence of liver biopsy) . Clinical and biological 
data were collected . Two blinded pathologists performed 
histological review . RESULTS Sixteen pts were evaluated, 
9 (56%) female, median age 63 [33-84] years . Nine (56%) 

pts received anti-PD1/PD-L1 and 7 (44%) pts anti-CTLA4 
therapy (3 in monotherapy and 4 in combination with 
anti-PD1) . Time between therapy initiation and hepatitis 
onset was 5 [1-49] weeks, median number of injections 
was 2 [1-36] . Biology at peak was: AST 399 [117-2289] IU/L, 
ALT 416 [266-3137] IU/L, total bilirubin 18 [6-324] mmol/L, 
GGT 317 [39-1252] IU/L . No patient developed hepatic 
failure . Antinuclear and anti-smooth muscle auto-an-
tibodies ≥1:80 were found in 8 (50%) and 3 (19%) pts, 
respectively . Median IgG was 9 [6-18] g/L . According to 
RUCAM scale for causal relationship: in 14 (87 .5%) pts 
the association was highly probable and in 2 (12 .5%) was 
probable . Histology related to anti-CTLA4 demonstrated 
poorly delimitated granulomas, including fibrin ring gran-
ulomas, severe lobular necrotico-inflammatory activity and 
central vein endothelitis . Histology related to anti-PD1/
PD-L1 was more heterogeneous with lobular hepatitis and 
mild to moderate portal activity . In both cases, bile duct 
injuries with lymphocytic cholangitis were found . Immu-
nostaining found a prevalent CD8+ lymphocyte infiltrate . 
The management was tailored according to the severity 
of liver injury: 8 (50%) pts improved either spontaneously 
(n=6) or with maintenance of 0 .2 mg/kg/day of steroids 
(n=2), 8 (50%) received steroids therapy (0 .5-1 mg/kg/
day (n=7) or 2 mg/kg/day with the addition of a second 
immunosuppressive drug (n=1)) . In 3 (16%) pts the immu-
notherapy was safely reintroduced . CONCLUSIONS Acute 
hepatitis due to immunotherapy for metastatic cancer is 
rare (1 .3%) and mostly not severe . Histological assessment 
can distinguish between anti-PD1/PD-L1 and anti-CTLA4 
toxicity . Management should be tailored according to 
patient’s severity and that 50% of patients did not require 
high dose of steroids .
Disclosures:

Caroline Robert - Consulting: BMS, NOVARTIS, MERCK, AMGEN, GSK, 
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The following people have nothing to disclose: Eleonora De Martin, 
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Testing for Hepatitis C Virus RNA is Recom-
mended in Patients with Suspected Drug 
Induced Liver Injury (DILI)
Jawad Ahmad1, K. Rajender Reddy2, Hans L. Tillmann3, 
Naga P. Chalasani4, Paul H. Hayashi5, Robert J. Fontana6, 
Victor J. Navarro7, Andrew Stolz8, Huiman X. Barnhart9, 
Gavin A. Cloherty10, Jay H. Hoofnagle11; 1Icahn School of Med-
icine at Mount Sinai, New York, NY; 2University of Pennsylva-
nia, Philadelphia, PA; 3East Carolina University, Greenville, NC; 
4Indiana University, Indianopolis, IN; 5University of North Car-
olina, Chapel Hill, NC; 6University of Michigan, Ann Arbor, MI; 
7Einstein University, Philadelphia, PA; 8University of Southern 
California, Los Angeles, CA; 9Duke University, Durham, NC; 
10Abbott Laboratories, Des Plaines, IL; 11NIDDK, Bethesda, MD

Background: The diagnosis of DILI relies on compatible 
history, liver injury tests and exclusion of other causes . The 
aim of the current study was to determine the need for 
comprehensive hepatitis C (HCV) testing (anti-HCV anti-
body and HCV RNA) to exclude acute HCV infection in 
suspected DILI . Methods: The United States DILI Network 
(DILIN) prospective study enrolls patients with suspected 
DILI attributed to any drug or herbal and dietary supple-
ment (HDS) within 6 months of liver injury onset . Patients 
undergo testing for competing causes of liver injury and 
complete a 6-month follow-up visit . Patients with known 
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chronic HCV infection can be included . Causality is adju-
dicated by consensus expert opinion using a 5-point 
scale: 1-definite, 2-highly likely, 3-probable, 4-possible, 
5-unlikely . Results: From 9/04-10/16, 1734 patients were 
enrolled of whom 1518 had undergone 6 months of follow 
up and causality adjudication . Initial anti-HCV results were 
available in 1457 (96%) and HCV RNA results in only 795 
(52%) . Stored serum was available in 814 patients and 
analyzed for HCV RNA . In all, HCV testing results were 
available on 1518 patients (1457 for anti-HCV and 1482 
for HCV RNA) of whom 104 had evidence of HCV infection; 
10 HCV RNA alone, 16 anti-HCV alone and 78 both . All 
104 cases were reviewed in depth by 4 hepatologists and 
scored by consensus as having acute HCV (n=23), chronic 
HCV (n=56), resolved HCV (n=13), false positive (n=2) or 
inconclusive (n=10) . The 23 acute HCV cases included 9 
women and 14 men, age 20-83 (mean 47) years . All 
presented with acute hepatocellular injury with median 
ALT 1448 U/L (range 458-3501), ALP 232 U/L (range 92-551), 
and total bilirubin 10 .8 mg/dL (range 1 .1-23 .1) . While all 
cases were suspected DILI at enrollment, at adjudication 6 
months later, 19 were were judged as due to HCV and not 
DILI (10 unlikely and 9 possible); while 4 were still consid-
ered DILI (1 highly likely and 3 probable) . Seven cases were 
anti-HCV negative at presentation and were later found 
to have detectable HCV RNA, in 4 others HCV RNA testing 
had not been done . The clinical course led to hospitaliza-
tion in 18, was severe in 4 and 1 patient died (unrelated 
to HCV) . Among 11 patients with 6 month follow up, 6 
cleared HCV RNA, 5 had persistence of HCV RNA and 2 had 
undergone successful antiviral treatment . Conclusions: 23 
of 1518 (1 .5%) cases of suspected DILI were actually due to 
acute HCV infection . All patients presented with hepato-
cellular injury but were misdiagnosed usually due to lack 
of HCV RNA testing at the time of liver injury onset . These 
findings indicate that exclusion of acute HCV requires HCV 
RNA testing in patients with suspected DILI .
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Gender Enigma: Increased Occurrence of 
Anti-tuberculosis Drug-induced Liver Injury  
and Acute Liver Failure in Women Despite 
Tuberculosis Being More Common in Men
Harshad Devarbhavi; Department of Gastroenterology, St. 
John’s Medical College Hospital, Bangalore, India

Background: Infectious diseases in general occur more 
commonly in males . (PLOS one 2013e2390) . According to 
World Health Organization, globally men are significantly 
more at risk of contracting and dying from tuberculosis 
(TB) than women (www .who .int) . On the contrary gender 
difference in some liver diseases has been described, but 

there are conflicting reports with regard to drug-induced 
liver injury (DILI) in females . Anti-tuberculosis drugs are 
the most common cause of DILI and drug-induced acute 
liver failure (DIALF) is middle and low income countries . 
Aim:Therefore the aim of this study was to assess the effect 
of gender on antituberculosis hepatotoxicity including 
liver failure and outcome in a large single center DILI 
registry . Methods: We identified all cases of anti-tubercu-
losis DILI (group 1) and anti-tuberculosis DIALF (group2) 
from a large DILI registry (1997-April 2016) . DILI and DIALF 
were defined by standard criteria (Clin Pharmacol Ther 
2011;89:806) . We estimated the proportion of males and 
females in the anti-tuberculosis DILI and DIALF group and 
compared that in a cohort of patients with TB reporting to 
the state TB control program (Group 3) . Basic statistics was 
employed to examine the influence of gender in the devel-
opment of anti-tuberculosis DILI and DIALF . Results: Of the 
121461 TB patients reporting to a state TB program in the 
year 2015 and 2016, 81767 (67 .3%) were males and 39677 
(32 .6%) were females (Ratio 2:1) . 17 were transgender . 
From the DILI registry we identified 421 patients with 
anti-tuberculosis DILI of whom 230 (54 .7%) were males 
and 191 (45 .3%) were females (Ratio 1.2:1) . Of 93 patients 
with antituberculosis DIALF, 43 were males (42 .7%) and 
50 were females (53 .7%) (Ratio 0.86:1) of whom 24 (59%) 
and 39 (81 .3%) died respectively . Therefore although 
more males developed tuberculosis in the population 
(67 .3%) (group 3), a greater proportion of females were 
represented in the anti-TB DILI group (45 .3%) (group 1) 
(p=0 .001) . In the anti-TB DIALF group (group 2) more 
women (53 .7%) than men developed DIALF compared to 
the TB population (group 3) (p=0 .001) . Further, mortality 
from anti-tuberculosis-DIALF was more in females (81 .3%) 
than in males (59%) (p=02) . Conclusions: Although two 
thirds of TB occur in men, women are more likely to 
present with antituberculosis-DILI including antitubercu-
losis DIALF . Moreover more women die from DIALF than 
men . This suggests increased hepatotoxicity in women 
than men despite TB being less common in women . Sex 
differences in absorption, distribution, metabolism and 
excretion (ADME) should be investigated to understand 
the increased predisposition of anti-tuberculosis hepato-
toxicity in women .
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Clinical Outcomes and Histopathological 
Patterns in Ayurveda and Herbal Induced 
Liver Injury: A Single Centre Experience in 27 
patients.
Cyriac A. Philips1,2, Rajaguru Paramaguru2, Philip Augustine3; 
1Hepatology and Transplant Medicine, PVS Memorial Hospi-
tal, Kochi, India; 2Pathology, PVS Memorial Hospital, Kochi, 
India; 3Gastroenterology, PVS Memorial Hospital, Kochi, India

Introduction-Ayurvedic and herbal products (AHP) are 
known to cause varying degrees of liver injury . Histo-
pathological patterns of liver injury due to AHP is not well 
studied . Patients-Out of 1440 patients(Sep'16-Mar'17), 
94 patients (6 .52%)diagnosed with AHP liver-injury, 
by RUCAM .27 patients (28 .7%) underwent biopsy after 
informed consent . Results- Males(77 .8%, n=27), age 
46 .8y±15 .7;duration of drug intake 74d(range 10-84); 
onset of liver injury 98d(14-112) . 13 (48%) had single 
and 14 .8% had multiple comorbidities;significant alcohol 
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25 .9%; commonest use for drug-dyspepsia/abdominal 
bloating (29 .6%, n=8) f/b appetite enhancement(22 .2%, 
n=6) . Fatigue, anorexia, jaundice seen in (96 .3%, n=26) 
Abdominal pain in 7 .4%(n=2), pruritus 44 .4%(n=12), 
fever 29 .6%(n=8) and joint pains 22 .2%(n=6) . Hepatic 
encephalopathy(HE) at admission in 29 .6%(n=8), ascites 
in 37%(n=10) and skin bleeds in 3 .7% . Autoantibodies 
positive in 37%(n=10)-ANA(25 .9%, n=7); LKM1(7 .4%, 
n=2); AMA(3 .7%, n=1); total bili 8 .2(2 .8-53 .5), AST 358(40-
1894), ALT 266(23-1447), AP 123(34-431), GGT 118(20-688), 
INR 1 .4(1 .05-5 .91), albumin 3 .4±0 .6, creatinine 0 .7(0 .4-
2 .6), IgG 1013(628-3428) . Hepatocellular, cholestatic and 
mixed patterns seen in 59 .3%, 7 .4%, 33 .3% . Possible, 
probable and definite liver injury in 59 .3%,40 .7%,0% 
respectively . Median f/u 110d(6-255) . Six patients died 
(22.2%) including 1 post-LDLT (at 168d) .Chronic active 
hepatitis in 63%, lobular/portal inflammation in (74 .1%, 
mild-37%)/ (85 .2%, moderate-66 .7%), interface-hepa-
titis (59 .3%, severe-11 .1%), mixed cellular(55 .6%),ne-
crosis(51.9%, bridging-type 25.9%, zone one 22.2%); 
fibrosis in 66 .7 (bridging 33 .3%, F2 in 18 .5%, cirrhosis in 
22 .2%); cholestasis in 63%(mixed type 51.9%); ballooning 
18 .5%,+Mallory Denk in 14 .8%, steatosis 37%(mixed 26%, 
severe 7 .4%)& bile duct injury in 33 .3% . Higher age, INR 
and lower albumin at baseline predicted mortality in 
absence of cirrhosis(p<0 .05), also HE (p=0 .001) . Presence 
of necrosis and steatosis on biopsy associated with higher 
mortality(p=0 .03); 100% mortality-panacinar submassive 
and massive necrosis(p=0 .005) .Conclusion-AHP-liver injury 
has high mortality with higher age, coagulopathy, HE, 
submassive/massive necrosis at baseline . Early liver biopsy, 
clinical identification of at risk patients expedites defini-
tive treatment with liver transplant .

Significant-patterns.

Disclosures:

The following people have nothing to disclose: Cyriac A . Philips, 
Rajaguru Paramaguru

19
Hepatitis C Care in the Department of Veterans 
Affairs: A System-wide Process Improvement 
Project
Timothy R. Morgan1, Shereef Elnahal2, Rachel Gonzalez1, 
Angela M. Park4, William Lukesh4, Vera Yakovchenko4, 
Pamela S. Belperio3, Maggie Chartier2, Shari Rogal5, 
David Ross2; 1Medicine, VA Long Beach Health Care System, 
Long Beach, CA; 2VA Central Office, Washington, DC; 3VA 
Greater Los Angeles, Los Angeles, CA; 4VA New England, Bos-
ton, MA; 5VA Pittsburgh, Pittsburgh, PA

As of October 2014, the Department of Veteran Affairs 
(VA) provided care to >168,000 Veterans with chronic 
hepatitis C virus (HCV) infection . The availability of direct 
acting antiviral medications (DAAs) presented an oppor-
tunity for VA to identify, evaluate, and effectively treat 
HCV-infected patients across the system . Aim: To describe 
key processes the VA used to change HCV care . Methods: 

Starting in October 2014, VA Central Office (VACO) funded 
and provided program support for a collaborative of 18 
interdisciplinary Hepatitis Innovation Teams (HIT) charged 
with improving HCV care within their geographical region . 
The HIT developed Lean process improvement projects 
(PIP) based on locally determined goals for HCV care . 
HITs participated in virtual inter-and intra-team working 
groups as well as monthly conference calls to share and 
implement strong practices . Annually, HIT submitted 
updated PIPs with iterative projects/goals . National 
targets were established for screening, treatment, and SVR 
testing, and updated annually . VA measured and reported 
these outcomes nationally and for each VA facility . In 
2016, HITs completed an implementation questionnaire to 
assess their impact on HCV care . Results: Teams developed 
PIP that were reviewed annually . Attendance on monthly 
calls was 96% and satisfaction with the process was high . 
Teams met 83% (49/60) of their individual performance 
improvement goals . Strong practices disseminated across 
the HITs included population health management infor-
matics tools, strategies for telemedicine/telehealth, incor-
porating new technology into clinical care, integrated care 
management, expansion of scope of practice to include 
evaluation and treatment by advance practice clinicians, 
and integration of HCV treatment into substance use treat-
ment programs . From January 2014 through March 2017 
birth cohort screening increased from ~65% to 78 .7% and 
>84,000 Veterans received DAAs . 86% have been tested 
for SVR with ~95% achieving SVR . Respondents attributed 
~50% of their implementation strategies to participation 
in the HIT program . Support from leadership was critical 
to success of the HIT . Conclusions: With financial and 
project support, and availability of real-time data on HCV 
care, HIT developed and implemented PIP in their region, 
and shared strong practices across regions . HITs utilized 
methods described by the IOM in the Learning Healthcare 
Project, including current state mapping, development of 
iterative PIP, and use of real-time data derived from clin-
ical care . This framework could serve as a model to trans-
form clinical practice in large healthcare systems .
Disclosures:
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Population screening using a point-of-care test 
reveals unexpectedly low prevalence of active 
HCV infection in Spain
Ângela Carvalho-Gomes1,2, Carmina Pallarés1,2, Vanessa Hon-
tangas2,3, Almudena G. Cubbells2, Isabel Conde3, Tommaso Di 
Maira2, Victoria Aguilera1,3, F. Xavier Lopez-Labrador4,5, 
Marina Berenguer3,1; 1CIBER-EHD, Instituto de Salud Carlos III, 
Madrid, Spain; 2Hepatología y Trasplante Hepático, IIS La Fe, 
Valencia, Spain; 3Medicina Digestiva, Hospital La Fe, Valencia, 
Spain; 4Virology Laboratory, Genomics and Health Area, FIS-
ABIO-Salud Pública, Valencia, Spain; 5CIBER-ESP, Instituto de 
Salud Carlos III, Madrid, Spain

Background and Aims: In the USA, the CDC recommends 
HCV population screening for individuals born between 
1945 and 1965, whereas in Spain and other EU countries 
there is no recommendation because of lack of preva-
lence data in the general population . We aimed to (1) 
assess whether this oral fluid test is a suitable non inva-



8A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

sive-method for population screening; (2) estimate the 
true prevalence of undetected HCV infection in our area 
to identify groups at risk of chronic HCV infection . Meth-
odology: The study was divided in two phases: First, a risk 
factor questionnaire was collected from 317 consecutive 
patients (anti-HCV positive n=208; anti-HCV negative 
with other liver diseases n=109) before performing the 
OraQuick HCV rapid test in oral mucosal transudate (OMT) 
(n=317) and fingerstick blood (n=252) . We calculated the 
sensitivity and specificity of the test by using anti-HCV 
serostatus as the gold-standard . Second, the proposal for 
free HCV infection screening using OraQuick HCV rapid 
test in OMT was offered by regular mail to 9,000 indi-
viduals older than 18 years old, randomly selected from 
the hospital assigned population . Results: Aim 1: In OMT, 
the clinical sensitivity and specificity of the OraQuick HCV 
rapid test was 89 .9% and 100%, respectively . In fingerstick 
blood, the sensitivity improved to 98 .8% . Among anti-HCV 
positive patients, the sensitivity was higher both in OMT 
(97 .2%) and fingerstick blood (97 .6%) in those who were 
viremic . In contrast, the sensitivity in OMT in non-viremic 
patients (treatment-induced clearance) was only 82 .2% . 
There were no differences in sensitivity between viremic 
and non-viremic individuals when testing fingerstick 
blood . Finally, extension of the incubation time to 40 
minutes enhanced the sensitivity, especially in OMT (up 
to 94 .7%) and in the subgroup of non-viremic, anti-HCV+ 
patients (up to 90 .1%) . Aim 2: To date, among 835 persons 
included in the second phase, only 12 (1 .4%) were reactive 
according to the OraQuick HCV test in OMT . These persons 
were already aware of their infection . Conclusions: The 
OraQuick HCV test in OMT has a high sensitivity and 
specificity that decreases substantially in anti-HCV posi-
tive HCV-RNA negative patients with treatment-induced 
viral clearance . This problem can be avoided by increasing 
the incubation times or by the use of fingerstick blood . 
In our department, the true prevalence of anti-HCV+ was 
only 1 .4%, and there were no new diagnoses made . These 
preliminary data suggest a different epidemiological 
profile in our area compared to other regions (such as the 
USA) .
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Utilization of Patient-Aligned Care Teams 
(PACT) clinical pharmacists in the primary 
care setting to treat and monitor non-cirrhotic 
patients receiving direct-acting antiviral (DAA) 
therapy.
Macy Ho, Jennifer Fong, Thuong PH Tran, Rachel Gonzalez, 
Suna Chung, Michael Ascari, Ivy Tonnu-Mihara, Richard Caval-
laro, Timothy R. Morgan; Veterans Administration Long Beach 
Healthcare System, Long Beach, CA

BACKGROUND: For the past 15 years, the Veterans Admin-
istration Long Beach Healthcare System (VALBHS) has 
utilized a liver clinical pharmacist specialist (CPS) to initiate 
and monitor hepatitis C (HCV) therapy for patients who 
have been evaluated and approved for treatment by hepa-
tologists . In order to improve access, PACT clinical pharma-

cists in primary care were trained to treat patients with 
uncomplicated HCV . OBJECTIVE: To compare sustained 
virologic response (SVR) and adherence to scheduled 
appointments in uncomplicated HCV-infected patients on 
DAAs treated by either a PACT CPS in primary care or by a 
liver CPS in liver clinic . METHODS: The liver CPS trained all 
13 VALBHS PACT CPS through a series of didactic and prac-
tical training sessions . Patients within VALBHS identified 
with chronic HCV infection were referred to the liver CPS 
for a chart review and triaged to either the hepatologist 
or the liver CPS based on severity of liver disease . Patients 
with possible cirrhosis and/or a complicated medical history 
were referred to the hepatologist for further evaluation 
and then referred back to the liver CPS when cleared for 
treatment . Patients without cirrhosis were referred to the 
liver CPS for a comprehensive evaluation and to select 
and prescribe a DAA . Genotypes 2, 3 and 4 and more 
complicated patients remained with and were treated by 
the liver CPS in liver clinic . Genotype 1 patients without 
advanced liver disease and prescribed a DAA without riba-
virin were referred to a PACT CPS for treatment in primary 
care . The liver CPS and hepatologist were available in real-
time to answer any questions from PACT CPS . Routine 
visits were at weeks 2, 4, and 8 . End of treatment (EOT) 
and SVR follow-up were by telephone . RESULTS: Medical 
records of patients treated by PACT pharmacists and liver 
pharmacists between October 1, 2015 and September 30, 
2016 were reviewed . (See table) CONCLUSIONS: SVR rates 
were similar for patients treated by PACT CPS in primary 
care and liver CPS in liver clinic . Adherence with lab and 
follow-up appointments were similarly high for both 
groups . Healthcare systems can effectively treat greater 
numbers of hepatitis C patients with existing resources by 
utilizing trained clinical pharmacists in the primary care 
setting with appropriate support from specialists .

RESULTS
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Treatment of Hepatitis C Virus Leads to 
Economic Gain Related to Reduction in Cases 
of Hepatocellular Carcinoma (HCC) in Japan
Zobair M. Younossi1, Atsushi Tanaka2, Yuichiro Eguchi3, 
Linda Henry4, Rachel Beckerman5, Masashi Mizokami6; 1Cen-
ter for Liver Diseases, Department of Medicine, Inova Fairfax 
Hospital, Falls Church, VA; 2Department of Medicine, Teikyo 
University School of Medicine, Tokyo, Japan; 3Liver Center, 
Saga University Hospital, Saga, Japan; 4Center for Outcomes 
research in Liver Diseases, Washington D.C, DC; 5Maple Health 
Group LLC, New York, NY; 6National National Center for 
Global Health and Medicine, Tokyo, Japan

Background: HCC is a serious and expensive complication 
of HCV infection . Achieving sustained virologic response is 
associated with a reduction in cirrhosis, HCC and mortality . 
These benefits of HCV cure can also be realized at the 
societal level by preventing cases of HCV-related compli-
cations and their costs . Japanese HCV patients have been 
infected for a longer period and have higher prevalence 
of HCC with associated mortality and economic burden . 
Treatment of HCV with highly effective Oral Direct Acting 
Antiviral (DAA) regimens can lead to high SVR rates 
potentially reducing HCV complications and their costs . 
Aim: To use a decision analytic Markov model to estimate 
the economic benefit of HCV cure by reducing HCC and 
decompensated cirrhosis (DCC) in Japan . Methods: A hypo-
thetical cohort of 10,000 HCV GT1b Japanese patients with 
a mean age of 60 was modeled with a hybrid decision 
tree and Markov state-transition model capturing the 
natural history of HCV infection over a lifetime horizon . 
It was assumed that 15% of the cohort had cirrhosis and 
20% were treatment-experienced . Treatment options 
were assumed to be approved all-oral DAAs vs . no treat-
ment (NT) . Treatment efficacy was based on random-
ized controlled trials of DAA regimens . Transition rates 
and costs were obtained from Japan-specific data . The 
number of cases of DCC, HCC and quality-adjusted life 
years (QALYs) were projected for patients treated with an 
all-oral DAA vs . NT . QALYs were monetized using a will-
ingness to pay (WTP) threshold which varied from ¥4 to ¥6 
million . The incremental savings associated with treatment 
were calculated by adding the projected cost of complica-
tions avoided to the monetized gains in QALYs . Results: 
The model showed that DAA treatment can avoid 2078 
cases of HCC and 1495 cases of DCC, saving ¥857,946 .9 
and ¥341,645 .7 per treated patient; respectively . If we 
combine both DCC and HCC as serious complications of 
HCV-cirrhosis in Japan, treatment leads to avoidance of 
3573 cases of complications and the associated savings of 
¥1,199,592 .6 per treated patient . Additionally, DAA treat-
ment can lead to an additional 2 .67 QALYs gained per 
patient treated . The indirect economic gains associated 
with treatment-related QALY improvements was esti-
mated to be ¥10,680,000, ¥13,350,000 and ¥16,020,000 
per patient at WTP thresholds of ¥4 million, ¥5 million and 
¥6 million . Total economic savings of HCV GT1 treatment 
with DAAs (vs . NT) was ¥11,879,592 .6, ¥14,549,592 .6 and 
¥17,219,592 .6, at these different WTP thresholds . Conclu-
sion: Treatment of HCV GT1 with all Oral DAAs in Japan 
can lead to significant direct and indirect savings related 
to avoidance of HCC and DCC .
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Baby Boomers Are More Likely To Be Linked to 
HCV Care Than Non-Baby Boomers
Nathan Pham2, Ann Avery1,2, Michael Gierlach1, Jeffrey Ross1, 
Steven Lewis1,2, Melissa K. Osborn1,2; 1Department of Medi-
cine, MetroHealth Medical Center, Cleveland, OH; 2Case West-
ern Reserve University School of Medicine, Cleveland, OH

Background: Screening for hepatitis C (HCV) in the 1945-
1965 birth cohort (BC) is recommended by CDC in addi-
tion to risk based screening . There are mixed data about 
whether linkage to care (LTC) between BC and non-BC 
populations differ . We aimed to examine differences in 
LTC to a specialist in a large urban population where HCV 
screening has been scaled up in both outpatient and inpa-
tient settings . Methods: We included all patients who had 
HCV RNA+ in our system in 2016 and quarter 1 (Q1) 2017 
in the study population . We compared LTC rates between 
those in the BC and those outside the BC . LTC was defined 
as at least one appointment with an HCV specialist . Covari-
ates examined included race, gender, known prior HCV 
positivity before index test, site of HCV diagnosis (inpa-
tient, outpatient, emergency department, jail), HIV, type 
of insurance, HCV risk factor (with active and remote 
intravenous drug use [IDU] coded separately), psychiatric 
diagnosis and member of BC . Results: During the study 
period, 801 patients had a +HCV antibody . Of those, 570 
(71 .0%) had HCV RNA+, 242 (42 .6%) in the BC and 326 
(57 .3%) outside the BC . 126 of 242 (52%) of BC patients 
were linked to care compared to 120/326 (36 .8%) of 
non-BC patients (p<0 .0003) . Comparing patients who were 
linked vs not linked, univariate analysis identified HCV risk 
factor, site of HCV diagnosis, being in the BC, and psychi-
atric diagnosis as possibly being associated with linkage, 
with p<0 .05 . On multivariable analysis, being diagnosed 
as an inpatient, aOR 0 .48 (95% CI 0 .27-0 .83, p=0 .008), 
having active IDU, aOR 0 .40 (95% CI 0 .23-0 .67, p=0 .23-
0 .67, p=0 .005), having risk factor not assessed, aOR 0 .012 
(95% CI 0 .004-0 .04), p<0 .001) were all associated with not 
being LTC . Remote IDU was not significant . Being in the 
BC was positively associated with LTC, aOR 2 .27 (95% CI 
1 .40-3 .67, p=0 .008) . Conclusions: HCV patients outside the 
BC have lower rates of LTC that are not fully accounted for 
by active IDU or psychiatric diagnoses . Ongoing studies are 
needed to explore the reasons for this and develop strate-
gies to more fully engage this vulnerable population .
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24
Cost-effectiveness of Treating Acute versus 
Chronic Hepatitis C Infection Using Direct-
Acting Antivirals
Emily D. Bethea1,2, Qiushi Chen1, Chin Hur1,2, Ray-
mond T. Chung2, Jagpreet Chhatwal1,2; 1Institute for Tech-
nology Assessment, Massachusetts General Hospital, Harvard 
Medical School, Boston, MA; 2Liver Center and Gastrointesti-
nal Division, Massachusetts General Hospital, Boston, MA

Background: Currently clinical guidelines do not routinely 
recommend initiating treatment in patients with acute 
hepatitis C virus (HCV) infection primarily because of (1) 
the desire to avoid treating patients who would have 
otherwise spontaneously cleared the infection on their 
own, (2) the limited data on the efficacy of direct-acting 
antivirals (DAAs) in the acute phase of HCV infection, and 
(3) the lack of studies evaluating the cost effectiveness 
of early treatment strategies . Given recent pilot data 
supporting the efficacy of DAAs in acute HCV, we aim to 
assess the trade-offs of treating acute versus chronic HCV 
infection . Methods: We developed a simulation model 
to compare two HCV management strategies: (1) treat 
acute HCV immediately with 6 weeks of ledipasvir/sofos-
buvir (LDV/SOF), and (2) wait for six months and treat only 
those who develop chronic HCV infection (‘treat chronic 
HCV’ arm) with 8 weeks of LDV/SOF . We incorporated 
recent clinical data on the efficacy of DAAs in treating 
acute as well as chronic HCV . Patients who failed treat-
ment progressed through different stages of the natural 
history of HCV . For each strategy, we estimated total 
discounted quality-adjusted life years (QALYs), lifetime 
costs, and the incremental cost-effectiveness ratio (ICER) . 
Results: Treating HCV in the acute phase versus deferring 
treatment until the chronic phase of infection increased 
QALYs by 0 .02 and increased costs by $1030 . Treating 
acute versus chronic HCV resulted in an ICER of $42,700/
QALY . When we accounted for the potential reduction 
in HCV transmission resulting from acute HCV treatment, 
we found treating acute HCV increased QALYs by 0 .03 
and decreased costs by $7,140; in this scenario treating 
acute versus chronic HCV became cost-saving . Treating 
acute HCV remained cost-effective/saving irrespective of 
the duration of DAA therapy in acute phase (4-6 weeks) 
and chronic phase (8-12 weeks) . Probabilistic sensitivity 
analysis showed that treating acute HCV would be cost-ef-
fective/saving with the probability of 99% . Conclusion: 
Immediate treatment of acute HCV infection can improve 
clinical outcomes and be highly cost-effective or cost-
saving compared with deferring treatment until the 
chronic phase of HCV infection . Given the need to halt the 
rising HCV incidence in the United States, current treat-
ment guidelines should be revisited to incorporate recom-
mendations that account for the clinical and economic 
benefits of treatment of acute HCV in the era of DAAs .
Disclosures:

Raymond T . Chung - Advisory Committees or Review Panels: Alnylam; Grant/
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Efficacy of tenofovir to prevent progression  
of chronic hepatitis B in patients with mild 
elevation of alanine aminotransferase:  
preliminary results of a triple-blind randomized 
placebo-controlled trial
Yao-Chun Hsu1,2, Chi-Yi Chen3, Chun-Ying Wu4, I-Wei Chang5, 
Teng-Yu Lee4, Chi-Yang Chang1, Bair Ming-jong6, Jyh-
Jou Chen7, Ming-Shiang Wu8, Chieh-Chang Chen8, Cheng-
Hao Tseng5, Wen-Hui Ku9, Lein-Ray Mo10, Jaw-Town Lin1,2; 
1Department of Internal Medicine, Fu-Jen Catholic University, 
New Taipei City, Taiwan; 2Division of Gastroenterology and 
Hepatology, E-Da Hospital, Kaohsiung, Taiwan; 3Chia-Yi Chris-
tian Hospital, Chia-Yi, Taiwan; 4Taichung Veterans General 
Hospital, Taichung, Taiwan; 5E-Da Hospital, Kaohsiung, Tai-
wan; 6Mackay Memorial Hospital, Taitung Branch, Taitung, 
Taiwan; 7Chi-Mei Medical Center, Tainan, Taiwan; 8National 
Taiwan University Hospital, Taipei, Taiwan; 9Taipei Pathology 
Institute, Taipei, Taiwan; 10Tainan Municipal Hospital, Tainan, 
Taiwan

Background: Substantial elevation of alanine trans-
aminase (ALT) is usually required to initiate antiviral 
therapy for chronic hepatitis B (CHB) . Definitive evidence 
that attests therapeutic efficacy in patients with mildly 
elevated liver enzyme has been lacking . Objectives: to 
study whether tenofovir disoproxil fumarate (TDF) could 
prevent disease progression in CHB patients with serum 
ALT <2 folds the upper limit of normal (ULN) . Methods: In 
this multicenter triple-blind placebo-controlled trial, we 
enrolled 161 CHB patients whose serum ALT ranged 1-2 
folds ULN despite viral DNA >2,000 IU/mL in a preceding 
year . They were randomized to receive either TDF (n=81) 
or placebo (n=80) for 3 years . The primary endpoints 
were the histological progression of liver fibrosis and 
necroinflammation as evaluated by the Knodell and 
Ishak systems . Results: The TDF and placebo groups were 
similar in the baseline including viral DNA (median, 5 .17 
vs . 5 .34 log IU/mL) and ALT levels (median, 53 vs . 52 U/L) . 
As of May 2017, 53 TDF and 52 placebo receivers have 
completed the 3-year trial and undergone liver biopsy . 
We herein reported the preliminary results of these 105 
patients while awaiting the last one to finish in 2018 . 
Liver fibrosis progressed (≥1 Ishak stage increase) in 12 
(22 .6%) and 23 (44 .2%) patients in the TDF (n=53) and 
placebo (n=52) groups, respectively (P=0 .02) . At the end 
of the trial, 2 (3 .8%) TDF and 8 (15 .4%) placebo receivers 
(P=0 .05) developed cirrhosis (Ishak stage 5 or 6) . Necroin-
flammation (Knodell necroinflammatory score increase 
≥2 points) worsened in 5 (9 .4%) and 10 (19 .2%) partici-
pants in the TDF and placebo arms, respectively (P=0 .17) . 
Eight of the 52 placebo completers took entecavir as a 
rescue therapy for clinical flare, which did not occur in 
any patient assigned to TDF . Conclusions: Preliminary 
results of this trial suggest the efficacy of TDF to prevent 
liver fibrosis progression in CHB patients with mild ALT 
elevation (ClinicalTrials .gov identifier: NCT01522625) .
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Study outcomes

Continuous variables (median and IQR) were compared using 
the Wilcoxon rank sum test; categorical variables (number 
and the percentage) were examined by Fisher’s exact test
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No Resistance to Tenofovir Alafenamide 
Detected Through 96 Weeks of Treatment in 
Patients with Chronic Hepatitis B
Henry Lik-Yuen Chan1, Patrick Marcellin2, Calvin Q. Pan3, 
Andrea L. Cathcart4, Neeru Bhardwaj4, Yang Liu4, Steph-
anie Cox4, Bandita Parhy4, Eric Zhou4, John F. Flaherty4, 
Michael D. Miller4, Anuj Gaggar4, . Shalimar5, Namiki Izumi6, 
Young-Suk Lim7; 1Department of Medicine and Therapeutics, 
The Chinese University of Hong Kong, Sha Tin, Hong Kong; 
2Service d’Hépatologie, Hôpital Beaujon, Clichy, France; 
3Department of Medicine, NYU School of Medicine, New 
York, NY; 4Gilead Sciences, Foster City, CA; 5Department of 
Gastroenterology, All India Institute of Medical Sciences, New 
Delhi, India; 6Department of Gastroenterology and Hepatol-
ogy, Musashino Red Cross Hospital, Tokyo, Japan; 7Depart-
ment of Gastroenterology, Asan Medical Center, Seoul, Korea 
(the Republic of)

Aim: Presented herein are the post Week 48 through 
Week 96 resistance analyses for 2 Phase 3 studies (GS-US-
320-0108 and GS-US-320-0110) evaluating tenofovir 
alafenamide (TAF) versus tenofovir disoproxil fumarate 
(TDF) for the treatment of chronic hepatitis B (CHB) in 
HBeAg+ and HBeAg- treatment-naïve or treatment-expe-
rienced adults . Methods: Patients were randomized 2:1 
and stratified by HBV DNA and treatment status to receive 
TAF or TDF . HBV pol/RT population or deep sequencing 
was conducted for patients with ≥24 weeks of treat-
ment with viremia (HBV DNA ≥69 IU/mL) at Week 96 or 
at early discontinuation post Week 48 . Deep sequencing 
was conducted for patients with HBV DNA >159 IU/mL and 
sequence changes at the consensus sequence level (15%) 
are reported . Virologic breakthrough (VB) was defined as 
HBV DNA ≥69 IU/mL after achieving <69 IU/mL or a ≥1 .0-
log10 increase from nadir . Phenotypic analysis using recom-
binant HBV in HepG2 cells was performed for VB patients 
who were adherent to study drug (plasma drug levels), 
patients with conserved site substitutions, or for polymor-
phic substitutions emergent in >1 patient . Results: 1298 
patients were randomized and treated (TAF: n=866; TDF: 
n=432) . A similar percentage of patients in the TAF or TDF 
arms qualified for sequence analysis post Week 48 through 
Week 96 of treatment (TAF: 10 .5%; TDF: 10 .9%) . In the TAF 

arm, 87 patients qualified at Week 96: 31 had no sequence 
change from BL, 15 were unable to sequence (UTS), 32 
had polymorphic site substitutions, and 9 had conserved 
site substitutions . In the TDF arm, 45 patients qualified at 
Week 96: 26 had no sequence change, 6 were UTS, 11 had 
polymorphic site substitutions, and 2 had conserved site 
substitutions . With the exception of the ADV-resistance 
substitution rtA181T, each detected conserved site substi-
tution was observed in a single patient . Detection of the 
rtA181T substitution in 2 patients, 1 from each arm, was 
not associated with increasing plasma HBV DNA levels . At 
Week 96, a small percentage of patients experienced VB 
(TAF: 2 .4%, TDF: 3 .0%), and VB was often associated with 
documented study drug nonadherence (TAF: 22%, TDF: 
46%) . 27 patients qualified for phenotypic analysis post 
Week 48 through Week 96 (TAF: n=19, TDF: n=8) and no 
patient isolates tested showed a reduction in susceptibility 
to TAF or tenofovir, respectively . Conclusion: Overall, the 
proportion of patients analyzed and the HBV sequence 
changes observed were similar between patients in the 
TAF and TDF arms of these Phase 3 studies . Most substi-
tutions occurred at polymorphic positions and no substi-
tutions associated with resistance to TAF were detected 
through 96 weeks of treatment .
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Tenofovir-based combination therapy or  
monotherapy for multi-drug resistant chronic 
hepatitis B; Real world data from multicenter 
cohort study
Hyung Joon Yim1, Sang Jun Suh1, Young Kul Jung1, Seong 
Gyu Hwang2, Hana Park2, Yeon Seok Seo1, Soon Ho Um1, 
Young Seok Kim3, Jae Young Jang3, In Hee Kim4, Hyoung 
Su Kim5, Ji Hoon Kim1, Young-Sun Lee1, Eileen L. Yoon6, 
Myeong Jun Song7, Jun Yong Park8; 1Internal Medicine, 
Korea University Medical College, Seoul, Korea (the Repub-
lic of); 2Internal Medicine, CHA University School of Medi-
cine, Seongnam, Korea (the Republic of); 3Internal Medicine, 
Soonchunhyang University Medical College, Seoul, Korea (the 
Republic of); 4Internal Medicine, Chonbuk National Univer-
sity Medical School, Jeonju, Korea (the Republic of); 5Inter-
nal Medicine, Hallym University College of Medicine, Seoul, 
Korea (the Republic of); 6Internal Medicine, Inje University 
College of Medicine, Seoul, Korea (the Republic of); 7Internal 
Medicine, the Catholic University of Korea, Seoul, Korea (the 
Republic of); 8Internal Medicine, Yonsei University Medical 
College, Seoul, Korea (the Republic of)

Background/Aims: Treatment of multidrug resistant 
(MDR) chronic hepatitis B (CHB) is still a challenging issue . 
Although current guidelines recommend tenofovir (TDF) 
or TDF plus entecavir (ETV) for MDR CHB, real-life data 
comparing various combinations based TDF with TDF plus 
ETV are lacking . Herein, we report a multicenter cohort 
study for the evaluation of TDF-based therapy for MDR 
CHB . Methods: The inclusion criteria were CHB patients 
with resistance to more than 2 nucleos(t)ide analogues 
and hepatitis B virus (HBV) DNA level over 200 IU/mL (or 
1000 copies/mL) . Patients with decompensated cirrhosis 
or hepatocellular carcinoma were excluded . Primary end 
point was virologic response defined by undetectable HBV 
DNA at month 12 . Secondary endpoints were VR at month 
24 and 36 . Results: A total of 243 patients were enrolled . 
Mean age of patients were 49 years and 77 .4 % were male . 
Mean baseline HBV DNA level was 4 .2±1 .5 log IU/mL . Geno-
typic resistance to L-nucleoside analogues (L-NA)+adefovir 
(ADV) (59 patients), L-NA+ETV (109 patients), ADV+ETV (4 
patients), L-NA+ADV+ETV (40 patients) were confirmed at 
enrollment . Initial treatments for MDR CHB were TDF+ETV 
1 mg (170, 69 .9 %), TDF+ETV 0 .5 mg (10, 4 .1 %), TDF+lami-
vudine (16, 6 .6 %), TDF+telbivudine (1, 0 .4 %), and TDF 
monotherapy (46, 18 .9 %) . Virologic response rates of the 
whole cohort at year 1, year 2, and year 3 were 96 .7%, 88 .9 
%, and 73 .7 %, respectively . At year 1, virologic response 
rate was not significantly different between the TDF+ETV 
1 mg group and other TDF based therapy groups (75 .9 % 
vs . 75 .4 %, respectively, P = 0 .930) . When we compared the 
virologic response rate in-between TDF+ETV 1 mg group, 
other combination group, and TDF monotherapy group, 
there was no difference in-between the groups (75 .9 %, 
72 .0 %, and 77 .3 %, respectively, P = 0 .883) . TDF mono-
therapy was not inferior to any combination therapies 
(77 .3% vs . 75 .4%, P = 0 .793) . Result of data analysis at 
year 2 (86 .1 %, 80 .0 %, and 86 .8 %, respectively, P = 0 .746) 
and year 3 (88 .9 %, 87 .5 %, and 85 .7 %, respectively, P = 
0 .889) showed the same trends . Among 194 HBeAg posi-
tive patients, 6 .7%, 6 .7%, and 10 .8% lost HBeAg at year 
1, year 2, and year 3 . HBeAg loss rates were not different 
in-between TDF+ETV 1mg group, other combination 
group, and TDF monotherapy group (11 .5%, 14 .3%, and 
5 .9%, P = 0 .552) at year 3 . Only one patient lost HBsAg in 
TDF monotherapy group . Conclusion: TDF based therapy 

was effective for the treatment of MDR CHB . The efficacy 
of TDF monotherapy did not differ from the TDF based 
combination therapies . However, serologic response rates 
were low despite prolonged therapy .
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Prospective, Randomized Assessment of 
HBV-Associated and Other Clinical Outcome 
Events During Long-Term Therapy With Ente-
cavir or Other HBV Nucleos(t)ide Analogues in 
Patients With Chronic HBV Infection
Jinlin Hou1, Wei Zhao2, Changhyeong Lee4, Hie-Won Hann10, 
Cheng-Yuan Peng3, Tawesak Tanwandee5, Viacheslav Moro-
zov7, Christoph P. Berg11, Jose D. Sollano8, Adrian Stre-
inu Cercel14, Hugo Cheinquer9, Alexandra Thiry13, 
Elizabeth L. Cooney12, Seng Gee Lim6; 1Nanfang Hospital, 
Guangzhou, China; 22nd Hospital Nanjing, Nanjing, China; 
3China Medical University Hospital, Taichung, Taiwan; 4Daegu 
Catholic University Hospital, Daegu, Korea (the Republic of); 
5Faculty of Medicine Siriraj Hospital, Bangkok, Thailand; 
6National University Health System, National University of Sin-
gapore, Singapore, Singapore; 7LLC Medical Company “Hepa-
tolog”, Samara, Russian Federation; 8Cardinal Santos Medical 
Center, Manila, Philippines; 9Hospital de Clinicas de Porto 
Alegre, Porto Alegre, Brazil; 10Thomas Jefferson University 
Hospital, Philadelphia, PA; 11Universitaetsklinikum Tuebingen, 
Tuebingen, Germany; 12Bristol-Myers Squibb Inc, Wallingford, 
CT; 13Bristol-Myers Squibb Inc, Princeton, NJ; 14Carol Davila 
University of Medicine and Pharmacy, National Institute for 
Infectious Diseases “Prof.Dr. Matei Bals”, Bucharest, Romania

Background: Entecavir (ETV) is a nucleoside analogue 
widely approved for treatment of chronic hepatitis B virus 
infection (CHB) . REALM was a prospective, randomized, 
open-label, observational study, conducted to assess rates 
of long-term clinical outcomes (benefits vs risks) in patients 
with CHB who were treated with ETV or other standard-
of-care HBV nucleos(t)ide analogues (nuc) . Methods: 
Treatment-naive or -experienced patients with hepatitis B 
e-antigen (HBeAg) +ve or -ve CHB were randomly assigned 
(1:1) to monotherapy with ETV (0 .5 mg or 1 .0 mg once 
daily per product label) or a non-ETV nuc (specific agent 
investigator-selected) and followed for ≤10 years . Primary 
endpoints were rates of clinical outcome events (COEs) 
including 1) malignant neoplasms: all, non-hepatocel-
lular carcinoma [HCC], HCC; 2) liver-related HBV disease 
progression (composite of non-HCC events of HBV disease 
progression, HCC, and liver-related death); and 3) all-cause 
death . Secondary endpoints were COE rates of non-HCC 
malignant neoplasms, HCC, and liver-related death . 
Investigator-reported COEs were adjudicated by an inde-
pendent committee . Treatment-related serious adverse 
events (SAEs) were also assessed . Results: Randomized 
and treated patients included 6216 on ETV and 6162 on 
non-ETV . Overall, at baseline 54% were HBeAg+ and 20% 
had cirrhosis; 84% were Asian and 13% white . Patients 
remained on initial therapy for a mean 86 months (ETV) 
or 78 months (non-ETV) . Six percent of ETV recipients 
switched to non-ETV regimens after a mean 77 months; 
12% of non-ETV recipients switched to ETV or ETV combi-
nations after a mean 48 months . There were no statistically 
significant differences in COE rates between treatment 
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groups (Table) . Results were consistent when adjusted 
by baseline covariates . Drug-related SAEs that were not 
protocol-defined COEs were reported in 12 (0 .2%) ETV and 
50 (0 .8%) non-ETV recipients, with spectra as expected; 
the most common were ALT increase (n=2) in ETV recipi-
ents and primarily muscular (n=24) or neuropathic events 
(n=5) in non-ETV recipients . Conclusions: This large, long-
term study found no significant differences in COE rates 
between patients randomized to ETV vs non-ETV nuc 
monotherapy . Findings were not impacted by patient 
attrition or treatment switches . SAEs were uncommon 
although numerically higher in the non-ETV group .

Table . Analysis of Adjudicated Events
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Combination/sequential therapy with ETV, 
Peg-IFN alpha-2b and GMCSF enhanced 
HBsAg loss and appearance of HBsAb in NA 
suppressed CHB patients (the Anchor A study): 
an interim analysis
Meifang Han1, Di Wu1, Deming Tan2, Yongping Chen3, 
Xinyue Chen4, Xiaoguang Dou5, Ke Ma1, Li Sun6, Qin Ning1; 
1Tongji Hospital, Tongji Medical College, Huazhong University 
of Science and Technology, Wuhan, China; 2Xiangya Hospital, 
Central South University, Changsha, China; 3The First Affili-
ated Hospital of Wenzhou Medical University, China, China; 
4Beijing Youan Hospital, Capital Medical University, Beijing, 
China; 5Shengjing Hospital of China Medical University,  
Shenyang, China; 6Xiamen Amoytop Biotech Co., Ltd,  
Xiamen, China

Background: HBsAg loss is considered the optimal endpoint 
for Chronic Hepatitis B . This multicenter, randomized 
controlled trial (NCT02327416) was to evaluate whether 

combination/ sequential therapy with NA, Peginterferon 
alfa-2b (Peg-IFN α-2b) and granulocyte-macrophage 
colony stimulating factor (GMCSF) could induce HBsAg loss 
in CHB patients treated with long-term NA . Methods: 204 
CHB patients who had received NA more than one year, 
with HBsAg <3000 IU/ml and HBV DNA ≤1000 copies/ml, 
were randomized 1:1:1 to receive ETV (0 .5mg/day, oral) for 
96 weeks (Group I) or ETV for 48 weeks and Peg-IFN α-2b 
(180 μg/week, subcutaneous) for 96 weeks (Group II) or 
ETV and intermittent GMCSF (75 μg/day, first 5 days each 
month, subcutaneous) for 48 weeks in combination with 
Peg-IFNα-2b (180 μg/ week, subcutaneous) for 96 weeks 
(GroupIII) . Interim data on 101 patients (32 in Group I, 
36 in Group II and 33 in Group III) who have completed 
72 weeks of treatment were analyzed . . Results: Baseline 
characteristics were comparable among three treatment 
groups . At week 72, patients who received combination/ 
sequential therapy with NA, Peg-IFN α-2b and GMCSF 
(Group III) and patients who received combination / 
sequential therapy with NA and Peg-IFN α-2b (Group II) 
achieved higher rates of HBsAg loss when compared with 
those continuing NA treatment (Group I), respectively 
(Group III vs . Group I, 21 .21% vs . 0, p =0 .006; Group II vs . 
Group I, 27 .78% vs . 0, p = 0 .001) . There was no significant 
difference in HBsAg loss rate between Group III and Group 
II (21 .21% vs . 27 .78%, p =0 .527) . Appearance of HBsAb was 
only observed in Group III (21 .21%) and Group II (19 .44%) . 
Combination / sequential therapy with NA, Peg-IFNα-2b 
and GMCSF were well-tolerated in all patients . Conclusion: 
For patients who achieved virological suppression with 
NA, combination / sequential therapy with NA, Peg-IFN 
α-2b and GMCSF significantly increases rates of HBsAg loss 
and HBsAb appearance .

Disclosures:
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HbsAg decline and HbsAg seroclearance in 
chronic hepatitis B patients on nucleos(t)ide 
analogues or pegylated interferon therapy –  
a systematic review and model-based 
meta-analysis
Leen Slaets, Thierry Verbinnen, Maria Beumont, Filip De 
Ridder, Oliver Lenz, Paul Meyvisch; Janssen Pharmaceutica, 
Beerse, Belgium

Background In chronic hepatitis B (CHB), surface antigen 
(HbsAg) seroclearance is associated with improved clin-
ical outcome and allows safe discontinuation of treat-
ment . Current treatment with nucleos(t)ide analogues 
(NA) or Pegylated Interferon (PegIFN) result in low rates 
of HbsAg seroclearance . New treatment regimens are in 
development with the aim to improve HbsAg seroclear-
ance rates . The goal of the present study is to quantify, 
from historical standard of care studies, early HbsAg 
changes from baseline, HbsAg seroclearance rates and 
the association between both . Methods A systematic 
review was performed searching PubMed, ClinicalTrials .
gov, and conference proceedings for studies of NAs 
(Tenofovir, Entecavir) or PegIFN in subjects with CHB . This 
meta-analysis studied HbsAg decline and seroclearance 
at various timepoints (random-effects method) . Adjust-
ments for treatment type, HbeAg status and genotype 
etc . were explored as potential heterogeneity sources . A 
model-based meta-analysis was conducted to predict the 
rate of HbsAg seroclearance on/after treatment based on 
the on-treatment mean HbsAg decline . Results Over 90 
studies (randomized controlled, prospective cohorts and 
retrospective analyses) with HbsAg data were retained . 
The meta-analysis results are shown in the table . HbsAg 
decline and seroclearance rate under NA treatment was 
consistently minimal for HbeAg negative patients . For 
HbeAg positive patients NA treatment had a larger, albeit 
limited impact on HbsAg with significant heterogeneity 
across studies . Overall, the cumulative HbsAg seroclear-
ance rate increased over time but remained low . Under 
PegIFN there was no notable difference in HbsAg kinetics 
between HbeAg negative and positive patients and the 
pooled results are reported . The model-based meta-anal-
ysis showed that mean HbsAg decline at week 24 was 
found to be predictive of the HbsAg loss irrespective of 
treatment regimen and HbeAg status . Conclusions This 
study established, in a model-based meta-analysis across 
studies, how early read-outs can be predictive of long term 
outcome under the current standard of care regimens . 
For novel agents, the meta-analysis results can be used 
to quantify the performance of the control arm in study 
designs with historical borrowing . For example, future 
studies considering a NA control arm in HbeAg positive 
patients can anticipate a 24-week mean decline in HbsAg 
levels ranging from 0 .09 to 0 .59 log10 IU/mL and a 1-year 
HbsAg seroclearance rate of 0% to 3% .

Disclosures:

Leen Slaets - Employment: janssen

Thierry Verbinnen - Employment: Janssen Research and Development

Maria Beumont - Employment: Janssen
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Shareholder: Johnson & Johnson
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Pre-Transplant Performance Status and 
Outcome of Liver Transplantation.
William Bernal, Mark McPhail, Sarah E. Brown, Varuna Aluvi-
hare, Georg Auzinger, Nigel Heaton, Michael A. Heneghan, 
Julia Wendon; Institute of Liver Studies, Kings College Hospi-
tal, London, United Kingdom

Background Frailty and compromised functional status 
are independent determinants of mortality in patients 
with chronic liver disease (CLD), and in the setting of liver 
transplantation (LT) are closely linked to waitlist mortality . 
Associations with post-transplant outcomes are less well 
characterized . In a large national cohort of patients with 
CLD we examined the association of pre-LT performance 
status on post–LT patient survival . Patients 7053 adult 
recipients with CLD of defined etiology undergoing first 
elective LT in the United Kingdom between 1994 and 
2016 were studied . Patients with malignancy or requiring 
critical care organ support at time of LT were excluded . 
Pre-LT functional status was prospectively assessed using a 
modification of the Eastern Cooperative Oncology Group 
(ECOG) performance status, rating ability to perform 
personal care or work-related activities on a 5-point 
scale, where 1=no restriction and 5=completely reliant on 
nursing / medical care . Results 1021 (14%) recipients had 
ECOG status of 4 (only capable of limited self care, mostly 
confined to bed or chair) and 232 (3%) were status 5 (fully 
dependent) . As compared to those with 5800 recipients 
with status 1-3, status 4-5 recipients had higher pre-LT 
MELD scores (19 (IQR 15-25) vs . 16 (13-19)), lower sodium 
(135 (131-139) vs . 137 (134-140)), more had ascites (80% 
vs . 58%) and more were hospitalized at time of LT (61% 
vs . 6%), (all p<0 .001) . Post-LT survival worsened incre-
mentally with increasingly impaired performance status, 
with 90 day and 1 year patient survival falling from 96% 
and 93% in status 1 patients to 83% and 77% in status 
5 (p<0 .001 log-rank) . When Eras of 1994-2005 and 2006-
2016 were compared, survival improved for patients of 
all status but those of status 4 and 5 remained inferior . 
On multivariate Cox-regression analysis adjusting for 
factors including MELD, measures of graft quality and era 
of transplantation, performance status remained strongly 
and independently predictive of post-transplant mortality . 
Conclusion. Recipient performance status assessed using a 
simple measure is independently predictive of post trans-
plant patient survival, with strongest association seen in 
those with advanced debility . Our findings reinforce the 
importance of debility as a potentially modifiable deter-
minant of post-LT outcome . We thank UK NHS Blood and 
Transplant for the provision of data .
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Reduced Incidence of Kidney Waitlisting After 
Liver Transplantation in the Post-Share 35 Era
Allison J. Kwong1, Ajitha Mannalithara1, Sumeet K. Asrani3, 
Scott W. Biggins2, Julie Heimbach5, Danielle Brandman4, 
Peter L. Abt6, W. Ray Kim1; 1Division of Gastroenterology and 
Hepatology, Stanford University, Stanford, CA; 2University 
of Washington, Seattle, WA; 3Division of Hepatology, Baylor 
University Medical Center, Houston, TX; 4Division of Gastroen-
terology, University of California, San Francisco, San Francisco, 
CA; 5Mayo Clinic, Rochester, MN; 6University of Pennsylvania, 
Philadelphia, PA

Background: The Share 35 policy was implemented in June 
2013 to improve access to liver transplantation (LT) for 
patients with end-stage liver disease at the highest risk of 
mortality (MELD ≥ 35) . With a hypothesis that the policy, 
by shortening of waiting time in patients with hepatorenal 
syndrome, has reduced the incidence of irreversible renal 
damage, we assessed the demand for kidney transplan-
tation (KT) after LT . Methods: Data for all adults under-
going LT from 1/1/2010 to 12/31/2015 were extracted from 
the Organ Procurement and Transplantation Network 
database . Registration on the KT waitlist within 1 year 
after LT alone (LTA) was determined, with the end of 
follow-up on 12/31/2016 . Competing risks methods were 
used to compare the 1-year incidence of KT listing after 
LTA before and after Share 35, with adjustment for Model 
for End Stage Liver Disease score and dialysis status at 
LT . In a sensitivity analysis, we extended the analysis to 
incorporate simultaneous liver-kidney transplantation 
(SLK) . Results: There were 35,936 eligible deceased donor 
LT performed during the study time period . Of these, 
302 patients were listed for KT within 1 year of an LT, 
comprising 0 .85% of the study sample . There were 2,879 
recipients of SLK, of whom 35 (1 .2%) were listed again for 
KT . The proportion of patients on dialysis at the time of LT 
increased from 14% to 17% in the post-Share 35 era, while 
the cumulative incidence of KT listing within 1 year of 
LTA decreased from 0 .9% to 0 .7% (p=0 .04) . In competing 
risks analysis, the post-Share 35 era was associated with 
a 29% reduction in risk of 1-year KT listing among LTA 
recipients (sHR 0 .71, 95% CI 0 .55-0 .91) . Among patients 
with serum creatinine ≥ 1 .5 mg/dL or on dialysis at LT, the 
median duration of renal dysfunction decreased from 10 
days (interquartile range [IQR]: 3-35) to 9 days (IQR: 3-33) 
post-policy . In sensitivity analysis, SLK increased from 7 .4% 
to 9 .0% of all LT after Share 35 . The proportion of patients 
with renal failure undergoing either SLK or listing for KT 
within 1 year of LTA was 24% post-Share 35, compared 
to 22% pre-Share 35 . Conclusion: The incidence of listing 
for KT within 1 year of LTA decreased, as the duration 
of renal dysfunction shortened, after the implementation 
of Share 35 . With the implementation of the SLK “safety 
net” policy, which grants priority on the KT waitlist to LT 
recipients with persistent renal dysfunction after LT, these 
metrics will need to be closely monitored .
Disclosures:
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9
Differences in survival after early kidney after 
liver transplant compared with simultaneous 
liver-kidney transplant: Evaluating the potential 
of the “safety net”
Colleen L. Jay1, W. Kenneth Washburn2, Mark Stegall3, 
Glenn A. Halff1, Greg Abrahamian1, Jacqueline Pugh1; 1Uni-
versity of Texas Health San Antonio, San Antonio, TX; 2The 
Ohio State University Wexner Medical Center, Columbus, OH; 
3The Mayo Clinic, Rochester, MN

BACKGROUND: Decisions regarding who requires a simul-
taneous liver-kidney (SLK) transplant remain imperfect 
with some patients failing to recover their native renal 
function after liver transplant alone . New UNOS SLK 
guidelines establish a “safety net” to provide prioritiza-
tion on the kidney waitlist for patients with early and 
persistent renal failure after liver transplant . However, 
there has been little evidence comparing survival for early 
kidney after liver transplant (KALT) compared with SLK . 
METHODS: Using SRTR data, patient survival from time of 
liver transplant in adult SLK and KALT transplant recipients 
who underwent liver transplant from 2002 to 2015 was 
compared according to unadjusted Kaplan Meier methods 
with log-rank tests and adjusted Cox regression models . 
RESULTS: During the study period, there were 5,360 SLK 
transplants, 68 KALT < 3 months, 44 KALT 3-6 months, and 
94 KALT 6-12 months . Patients who underwent KALT <3 
months had lower survival compared with SLK (HR 1 .84, 
95% CI=1 .32-2 .57) after adjustment for recipient age, race/
ethnicity, gender, MELD, home/hospital/ICU status, and 
HCV status . Patients who received a KALT 3-6 months had 
lower survival early on compared with SLK, but at >6 years 
there was no significant difference in survival (Figure 1) . 
These differences in survival remained when adjusting for 
KDPI in deceased donors . In the KALT <3 months group, 
there was no significant difference in survival in patients 
who received KALT within < 7 days, 8-30 days, or 31-90 
days, with the majority of deaths occurring in the first year . 
DISCUSSION: New SLK guidelines have included a “safety 
net” to allow for prioritization on the kidney waiting list 
for those patients who undergo LTA and have persistent 
renal failure . However, our analysis suggests that early 
KALT transplant does not have equivalent survival to 
SLK suggesting continued importance of determining 
who truly “needs” a SLK . Moreover, given the significant 
early mortality associated with KALT <3 months, poten-
tial futility in these patients receiving a kidney transplant 
should be considered .
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A novel equation, GRAIL (GfR Assessment In 
Liver disease) on the waitlist predicts need for 
kidney after liver transplantation
Sumeet K. Asrani1, Linda Jennings1, Mitra K. Nadim2, Josh Lev-
itsky3, James F. Trotter1, Goran Klintmalm1; 1Baylor University 
Medical Center, Dallas, TX; 2University of Southern California, 
Los Angeles, CA; 3Northwestern, Chicago, IL

Estimating glomerular filtration rate (CKD-EPI, MDRD-4, 
MDRD-6) is poor in liver patients with renal dysfunc-
tion (GFR<30ml/min) but is routinely used for decisions 
regarding LT vs . SLKT on the wait list (WL) . We developed 
a model for GFR Assessment In Liver disease (GRAIL) to 
predict kidney after LT (KALT) . Methods: GRAIL was derived 
using objective variables (creatinine, BUN, age, gender, 
race, albumin) to estimate GFR (eGFR) based on timing of 
measurement relative to LT and degree of renal dysfunc-
tion . Measured GFR (iothalamate, mGFR) in 12,122 samples 
(30 yrs) at protocol time points before/after LT served as 
reference . An eGFR<30ml/min by GRAIL on the WL was 
examined as a predictor of renal outcomes (mGFR<20ml/
min, chronic dialysis, KALT) within 5 years after LT in 
center data . GRAIL on the WL was externally validated 
using the SRTR (n=68,217, 2001-2015) to assess ability to 
predict need for KALT . Results: GRAIL eGFR<30ml/min on 
the WL predicted a higher percentage of patients devel-
oping renal outcomes within 5 years after LT (38% vs . 12% 
CKD-EPI, 12% MDRD-4, and 21% MDRD-6) . In external vali-
dation (SRTR), GRAIL eGFR<30ml/min on the WL predicted 
highest percentage needing KALT at 1 year (71 % vs . 37% 
CKD-EPI vs . 41% MDRD-4 vs . 49% MDRD-6) and 5 years 
(62% vs . 26% CKD-EPI vs . 29% MDRD-4 vs . 35% MDRD-6) .
(Figure 1) In other words, a majority of cases of KALT at 1 
year (51-63%) would not have been predicted by current 
equations .(Figure) . GRAIL eGFR<30ml/min identified 28% 
(1y) and 36% (5y) more cases of KALT that were not iden-
tified by MDRD-6 on the WL . (Figure 2) Conclusion: GRAIL 
eGFR<30ml/min on the WL predicts KALT better than 
current equations . GRAIL may serve as alternate equation 
developed in patients with liver disease to enable critical 
therapy decisions regarding SLKT versus LTA .

Disclosures:
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Malnutrition in liver transplant recipients is 
associated with poor outcomes after orthot-
opic liver transplantation: A potential target 
for pre transplant intervention
Brooke Chapman1, Su Kah Goh2, Sarah Romero3, Jacque-
line Luke4, Peter W. Angus3, Paul Gow3, robert m. jones3, 
Chris Christophi2, Vijayaragavan Muralidharan2, Adam Testro3; 
1Nutrition & Dietetics Department, Austin Health, Melbourne, 
VIC, Australia; 2Department of Surgery, Austin Health, Mel-
bourne, VIC, Australia; 3Liver Transplant Unit, Austin Health, 
Melbourne, VIC, Australia; 4Physiotherapy, Austin Health, 
Melbourne, VIC, Australia

Background and Aims: Malnutrition affects between 
40-80% of patients awaiting orthotopic liver transplan-
tation (OLT), and is associated with increased morbidity 
and mortality after major surgery . This study investigates 
the impact of malnutrition on clinical outcome after OLT . 
Methods: This is a retrospective review of prospectively 
maintained data on 390 adult patients undergoing OLT 
between January 2009 and June 2016 . Patients with fulmi-
nant liver failure or those requiring re-transplantation 
were excluded . Nutritional status was assessed by subjec-
tive global assessment (SGA) and functional muscle assess-
ment by handgrip strength (HS) and 6-minute walk test 
(6MWT) . All assessments were made at the time of wait 
listing, with SGA and HS repeated at OLT . Study outcomes 
evaluated included length of stay (LOS) in ICU, overall 
hospital LOS, episodes of infection until hospital discharge, 
episodes of rejection and biliary strictures within 90 days, 
readmission within 90 days as well as graft and patient 
survival . Results: The final analysis included 321 patients 
(69% male, mean age 52 .2±11 .3years) . Malnutrition (SGA 
B+C) was identified in 67% of patients at time of being 
placed on the wait list for OLT . There was a progressive 
decline in nutritional status following a median waiting 
time of 4 .4 months with 77% of patients being malnour-
ished at the time of OLT . Of these 18% (n=58) were 
severely malnourished (SGA C) . Malnutrition at wait listing 
was significantly associated with severity of liver disease 
(higher MELD and Child-Pugh scores), reduced HS and 
6MWT results (all p<0 .05) . Severe malnutrition at OLT was 
associated with longer ICU LOS (147hrs vs 89hrs, p=0 .008), 
increased hospital LOS (40d vs 16d, p<0 .01) and increased 
incidence of infection (55 .2% vs 33 .8%, p=0 .014) when 
compared to well-nourished patients . Occurrence of rejec-
tion (p=0 .536), biliary anastomotic strictures (p=0 .126) 
and readmission (p=0 .766) were not associated with pres-
ence of malnutrition at OLT . Overall patient survival at 5 
years was 90%, and not associated with nutritional status 
(p=0 .271) . Conclusion: This study validates the high prev-
alence of malnutrition in patients undergoing OLT and 
is the largest study to date demonstrating the effect of 
nutritional status and muscle function on early post-OLT 
morbidity and mortality . Aggressive strategies to combat 
malnutrition and deconditioning in the pre-transplant 
period may lead to improved patient outcomes and 
economic benefits after OLT . 
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Post-Transplant Outcomes from the Multi-
Center American Consortium of Early Liver 
Transplantation for Alcoholic Hepatitis  
(ACCELERATE-AH) Study
Brian P. Lee1, Neil Mehta1, Laura Platt2, Ahmet Gurakar2, 
John P. Rice3, Michael R. Lucey3, Gene Y. Im4, George Ther-
apondos5, Hyosun Han6, David W. Victor7, Oren K. Fix8, 
Lisanne Dinges8, Deepti Dronamraju9, Christine C. Hsu10, 
Michael D. Voigt11, Mary E. Rinella12, Haripriya Maddur12, 
Sheila Eswaran13, Jessica Hause13, David P. Foley3, Jenni-
fer L. Dodge1, Zhiping Li2, Norah Terrault1; 1University of 
California, San Francisco, San Francisco, CA; 2Johns Hopkins 
Hospital, Baltimore, MD; 3University of Wisconsin School of 
Medicine and Public Health, Madison, WI; 4The Mount Sinai 
Medical Center, New York City, NY; 5Ochsner Clinic Founda-
tion, New Orleans, LA; 6Keck Medicine of USC, Los Angeles, 
CA; 7Houston Methodist Hospital, Houston, TX; 8Swedish 
Medical Center, Seattle, WA; 9University of Maryland Medical 
Center, Baltimore, MD; 10University of Pennsylvania, Philadel-
phia, PA; 11University of Iowa, Iowa City, IA; 12Northwestern 
University, Chicago, IL; 13Rush Medical Center, Chicago, IL

INTRODUCTION A European protocol showed that early 
liver transplant (LT) in severe alcoholic hepatitis (AH) could 
improve survival with low incidence of alcohol use post-LT . 
While controversial, more U .S . centers are undertaking LT 
for this indication . ACCELERATE-AH includes 12 centers 
from 8 UNOS regions studying outcomes in early LT for 
AH . METHODS Consecutive patients with a new diag-
nosis of severe AH who underwent LT prior to 6 months 
of abstinence between 2006 to 2017 were included . All 
were evaluated by an addiction specialist during LT eval-
uation . AH was defined clinically (jaundice, prolonged 
INR, chronic and recent alcohol use, no prior diagnosis 
of liver disease or episodes of AH) . Survival and alcohol 
use post-LT, defined as a “slip” (any use, followed by 
sobriety) or sustained alcohol use, were assessed at 1 and 
3 years post-LT . RESULTS Among 147 LT recipients (71% 
male, 83% Caucasian, 66% privately insured) with median 
abstinence pre-LT of 55 days (IQR 36-91), 54% received 
steroids for AH pre-LT . Median Day 7 Lille score was 0 .82 
(IQR 0 .56-0 .97) and LT MELD was 39 (IQR 35-40) . Median 
post-LT follow-up was 1 .6 years (IQR 0 .8-3 .0) . Among 141 
discharged home, 101 (72%) had alcohol abstinence, 25 
(18%) had slips only, and 15 (11%) had sustained use . 
Cumulative probability of alcohol use was 25% and 34% 
at 1 and 3 years post-LT . Median time to first drink was 
160 days (IQR 79-346) post-LT . In univariate analysis, lack 
of self-admission at hospitalization (vs . involuntary), lack 
of complete acceptance of diagnosis, history of alcohol-re-
lated legal issues, and younger age were associated with 
alcohol use, but only lack of self-admission at hospitaliza-
tion (OR 4 .1, 95% CI 1 .9-9 .0, p<0 .001) was predictive in 
adjusted models . Cumulative post-LT survival was 94% and 
84% at 1 and 3 years . Predictors of death were: >10 drinks 
per day prior to presentation, any alcohol use post-LT, and 
sustained alcohol use post-LT . In multivariate analysis, only 
any alcohol use post-LT was associated with death (HR 3 .9, 
95% CI 1 .2-13 .0, p=0 .03) . Of 18 deaths, 9 occurred within 
3 months of LT: 8 of these 9 had received steroid therapy 
(p=0 .04 vs . no steroids), of which 5 died of sepsis . The other 
9 deaths occurred more than 1-year post-LT; 7 were alco-
hol-related . CONCLUSIONS In this multi-center retrospec-
tive cohort of patients with severe AH, early LT achieved 
excellent short-term survival . However, alcohol use was 
present in 25% within 1-year post-LT, and the majority of 

deaths beyond the 1st year were alcohol-related . These 
results highlight the need to improve pre-LT prognostic 
assessment for alcohol use, and to develop strategies to 
prevent and treat alcohol use post-LT .
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To study efficacy of CRRT on ammonia clear-
ance and mortality in the Acute liver Failure 
patients- A single centre observational study
Chetan Kalal; Akash shukla, Vaishali Salao, Samir Shah; HEPA-
TOLOGY, Global Mumbai, DELHI, India

Background and Aim: Hyperammonaemia leads to cere-
bral edema (CE) and has significant clinical consequences 
in ALF .There is scarce data on efficacy of CRRT(Contin-
uous Renal Replacement Therapy)in ammonia reduction 
& outcome . This study aimed to assess efficacy of CRRT 
on ammonia clearance at 24 hours & outcome . Methods: 
Consecutive adult ALF with arterial ammonia >150lmol/L 
were prospectively enrolled & given Standard medical 
therapy(SMT) & CRRT[Group 1] or only SMT [Group 2] . 
Arterial ammonia measured at baseline and 24 hours after 
starting of CRRT . The primary endpoint was survival at 28 
days . Results:Fifty-three patients with ALF were enrolled . 
Fourty-five patients underwent CRRT+SMT(aged31 .6±8 
years, 25(55 .55%males) and8 patients only SMT(aged 
27 .7±9 .2,3(37 .5%) males) . Viral hepatitis(44%)was the 
most common etiology . Hyperacute ALF was the most 
common presentation(67 .92%) . Baseline disease severity 
scores(MELD, SOFA, APACHE)&hemodynamics were 
comparable between groups . Pre and Post CRRT(at 24 
hrs) ammonia (lMol/L) in Group 1 were 249±149 and 
145±58; p<0 .001:In group 2 Pre & Post CRRT(at 24 hrs)
ammonia(lMol/L)167±14 .5 &124±31, p=0 .02 . Similarly Pre 
and post CRRT lactate in Group 1Vs group 2(3 .3±0 .92 & 
2 .7±0 .68,; p=0 .72 . Vs 6 .3±4 .5 &6 .1±4 .4, viz; p=0 .18 . 28-day 
survival(30/45% vs 7/8 %, log rank p=0 .22) were not 
different between the two groups . Conclusion: CRRT is 
efficient at ammonia clearance in patients with ALF, but 
this is not translated into better outcomes . The results of 
the present study would need to be confirmed in larger 
cohort of patients with acute liver failure . 
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Increasing Acceptance of Severe Acute 
Alcoholic Hepatitis as an Indication for Liver 
Transplantation with Outcomes comparable to 
Fulminant Hepatic Failure
George Cholankeril1, Andy Liu2, Jeevin Sandhu3, Eric R. Yoo4, 
Andrew A. Li5, Aparna Goel3, Puneet Puri6, Shiv K. Sarin7, 
Aijaz Ahmed3; 1Gastroenterology and Hepatology, University 
of Tennessee Health Science Center, Memphis, TN; 2Medicine, 
California Pacific Medical Center, San Francisco, CA; 3Gastro-
enterology and Hepatology, Stanford University School of 
Medicine, Stanford, CA; 4Medicine, Santa Clara Valley Medical 
Center, San Jose, CA; 5Medicine, Stanford University School of 
Medicine, Stanford, CA; 6Gastroenterology and Hepatology, 
Virginia Commonwealth University, Richmond, VA; 7Hepatol-
ogy, Institute of Liver and Biliary Sciences, New Delhi, India

Background: Although severe acute alcoholic hepatitis 
(AAH) is a controversial indication for proceeding with liver 
transplant (LT) surgery, AAH may have similar outcomes 
to fulminant hepatic failure qualifying for Status 1A . We 
aim to evaluate and compare liver transplant outcomes 
in patients waitlisted for AAH versus those waitlisted 
with Status 1A . Methods: Using the United Network for 
Organ Sharing (UNOS) database between 2011 to 2016, 
we analyzed all adult LT candidates and recipients listed 
for AAH or Status 1A including drug-induced liver injury 
due to acetaminophen (DILI-APAP) and non-DILI . Demo-
graphics, clinical characteristics and regional differences 
were also compared among the cohorts . Competing risks 
analyses were performed to determine 90-day rates for 
waitlist mortality and LT . In addition, Kaplan-Meir survival 
analysis was performed to evaluate post-LT survival . Statis-
tical significance was reached with a p < 0 .05 . Results: 
From 2011-2016, 193 LT candidates were listed for AAH, of 
which 145 (75 .1%) underwent liver transplantation . There 
was no significant difference in 90-day waitlist mortality 
in AAH candidates compared to those with Status 1A 
(Table) . Since 2013, an increasing trend in the number 
of AAH listings and transplants was observed, with 2016 
accounting for over 30% of total number of AAH listings 
and transplants at 28 LT centers . Nearly 40% of AAH LT 
occurred in UNOS Regions 2 and 7 . Compared to Status 
1A LT recipients, AAH recipients had a significantly higher 
prevalence of males (69 .0%) and Hispanics (16 .6%) . In 
addition, 90-day LT rate was statistically higher in AAH 
than DILI-APAP (p <0 .001) . AAH 1-year and 3-year post-LT 
survival was comparable to DILI-APAP (p =0 .10) but signifi-
cantly higher than non-DILI (p < 0 .001) . In a sub-analysis 
comparing LT outcomes in AAH to chronic alcoholic liver 
disease (ALD), AAH was associated with superior 1- and 
3-year post-LT survival (p <0 .001) Conclusion: The recent 
rise in the number of LT surgeries performed in patients 
with AAH is suggestive of an increased willingness from 
LT centers to list AAH candidates . Our results demonstrate 
that patients with AAH have comparable early post-LT 
outcomes to those transplanted for Status 1A . 

Comparison of Liver Transplant Outcomes in AAH versus Sta-
tus 1A in the US from 2011-2016 .
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Over-expression of c-Met in bone marrow 
mesenchymal stem cells improves their effec-
tiveness in homing and repair of acute liver 
failure
Chuanlong Zhu1, Kun Wang1, Yuwen Li2, Yongting Zhang1, 
Wenting Li3, Wenyu Lin3, Jun Li1; 1Department of Infectious 
Disease, the First Affiliated Hospital with Nanjing Medical 
University, Nanjing, China; 2Department of Pediatrics, the First 
Affiliated Hospita with Nanjing Medical University, Nanjing, 
Nanjing, China; 3Liver Center and Gastrointestinal Division, 
Department of Medicine, Massachusetts General Hospital, 
Harvard Medical School, Boston, MA

Background: Transplantation of bone marrow mesen-
chymal stem cells (BMSCs) has emerged as a novel therapy 
for acute liver failure (ALF) . However, the homing effi-
ciency of BMSCs to the injured liver sites appears to be 
poor . In this study, we aimed to determine if over-expres-
sion of c-Met in BMSCs could promote the homing ability 
of BMSCs to the livers of rats with ALF, thereby improving 
their capability in repairing ALF . Methods: Over-expres-
sion of c-Met in BMSCs (c-Met-BMSCs) was attained by 
transfection of naive BMSCs with the lenti-c-Met-GFP . The 
impact of transplanted c-Met-BMSCs on both homing and 
repair of ALF was evaluated, compared with lenti-empty 
vector transfected BMSCs (control BMSCs) . Results: After 
cells were transfected with the lenti-c-Met-GFP vector, 
the BMSCs displayed high expression of c-Met protein as 
demonstrated by Western blot . In addition, in vitro tran-
swell migration assays showed that the migration ability 
of c-Met-BMSCs was significantly increased in comparison 
with that of control BMSCs (P<0 .05), and was dependent 
on HGF concentration . Furthermore, The ALF rats trans-
planted with c-Met-BMSCs had significantly higher survival 
rates than ALF rats treated with control BMSCs (83 .3% vs 
50%, P<0 .01) ; this was accompanied by elevated homing 
ability to the injured liver (as shown in Fig 1) and liver 
function in the ALF rats transplated with c-Met-BMSCs . 
Parallel pathological examination further confirmed that 
transplantation of c-Met-BMSCs ameliorated liver injury 
with hepatic activity index (HAI) scores reduced, and that 
the effects of c-Met-BMSCs were more profound than 
those of control BMSCs . Conclusions: Over-expression of 
c-Met promotes the homing of BMSCs to injured hepatic 
sites in a rat model of ALF, thereby improving the efficacy 
of BMSCs therapy for ALF repair .
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Early Predictors of Mortality in Children with 
Acute Liver Failure with Jaundice to Encepha-
lopathy Interval Less than 7 days
Arti Pawaria, Seema Alam, Vikrant Sood, Rajeev Khanna; 
Pediatric Hepatology, Institute of Liver and Biliary Sciences, 
New Delhi, India

Aim:To identify the predictive risk factors for poor 
outcome (death/liver transplant) in children with pediatric 
acute liver failure (PALF) with jaundice to encephalopathy 
interval (JEI) of less than seven days . There is very limited 
data regarding this . Methods:Conducted between January 
2011 to March 2017 . Clinical, baseline laboratory parame-
ters and their evolution at 12,24 and72 hrs was recorded . 
Liver injury Unit score (LIU), King’s College Criteria (KCC), 
Pediatric End Stage Liver disease Score (PELD) was calcu-
lated at baseline and 72 hrs . Children were divided into 
two groups-Group 1:Survival with native liver and Group 
2:Death or Liver transplantation . Outcome was assessed at 
4 weeks . Results:Out of 140 patients of PALF, there were 
51 children were with JEI less than 7 days, 55% boys, mean 
age 9 .6yrs ±5 .1 yr(0 .5-18 yrs) . Mean JEI was 2 .5±1 .5days(0-6 
days) . Hepatitis A was commonest etiology in 57% . Sixty 
eight percent (35/51) survived with native liver, 27 .4% 
(14/51) children died and 2 were transplanted . Thirty-five 
children(68%) presented with grade 3 or 4 hepatic enceph-
alopathy (HE) with features of raised intracranial pressure 
(ICP), out of which 57% (20/35) survived with native liver . 
Predictors of mortality on univariate analysis included non 
viral etiology(p=0 .005), INR at 24 hrs(p<0 .001), plasma 
lactate at 24 hours(p<0 .001) and LIU score(p<0 .001) . On 
multivariate analysis, plasma lactate at 24 hour above 
2 .9 mmol/L was the most significant predictor of poor 
outcome with AUROC of 0 .972 (sensitivity of 87 .5% and 
specificity of 99 .9%), (Adjusted OR 4 .91, 95% CI 3 .42 - 6 .40, 
p<0 .0001) Conclusion: Sixty eight percent of children with 
PALF with JEI less than 7 days survive with native liver . 
More than half (57%) the children presenting with raised 
ICP along with HE grade 3 /4 survived with native liver . 
High plasma lactate at 24 hrs after admission is the best 
predictor of poor outcome in this group

Disclosures:

The following people have nothing to disclose: Arti Pawaria, Seema Alam, 
Vikrant Sood, Rajeev Khanna

35
Molecular Adsorbent Recirculating System 
(MARS) Can Reduce Short-term Mortality 
among Patients with Acute-on-chronic Liver 
Failure
Hans U. Gerth1, Michele Pohlen2, Gerold Thoelking1, Her-
mann Pavenstädt1, Anna Hüsing3, Iyad Kabar3, Marco Pavesi4, 
Vicente Arroyo5, Rafael Banares4, Hartmut H. Schmidt3; 
1Nephrology, University Hospital, Muenster, Germany; 2Oncol-
ogy, University Hospital, Münster, Germany; 3Hepatology, 
University Hospital, Münster, Germany; 4Liver Unit, Madrid, 
Spain; 5Liver Unit, Barcelona, Spain

Background: Acute-on-chronic liver failure (ACLF) is asso-
ciated with numerous consecutive organ failures and a 
high short-term mortality rate . Molecular adsorbent recir-
culating system (MARS) therapy has demonstrated bene-
ficial effects on the distinct symptoms, but the associated 
mortality data remain controversial . We intended to 
generate new hypotheses that would form the basis for 
better management strategies and interventions to reduce 
the high mortality rate associated with ACLF . Methods: 
This analysis was conducted in two parts: First, 101 patients 
with ACLF grade 1-3 and CLIF-C-OF liver subscore=3 but 
stable pulmonary function were identified and received 
either standard medical treatment (SMT, n=54) or SMT 
and MARS (n=47) at the University Hospital Muenster . 
Second, the results of this retrospective analysis were 
tested against the data from the prospective randomized 
RELIEF trial by applying the recently introduced CLIF-cri-
teria . Results: Additionally to improved laboratory param-
eters (bilirubin and creatinine), the short-term mortality 
(up to day 14) of the MARS group was significantly 
reduced compared with SMT . A reduced 14-day mortality 
rate was observed in the MARS group (9 .5% vs . 50 .0% 
with SMT, p=0 .004), especially in patients with multi-organ 
failure (ACLF grade 2-3) . Concerning the affected organ 
system, this effect of MARS on mortality was particularly 
evident among patients with increased kidney, brain or 
coagulation CLIF-C-OF subscores . Subsequent reanalysis of 
the RELIEF dataset with adoption of the CLIF-classification 
resulted in similar findings . Conclusion: MARS treatment 
was associated with an improved short-term survival of 
patients with ACLF and multi-organ failure . Among these 
high-risk patients, MARS treatment might bridge to liver 
recovery or liver transplantation .
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Role Of Bedside Ultrasound Guided Measure-
ment Of Optic Nerve Sheath Diameter In Chil-
dren With Acute Liver Failure – A Prospective 
Observational Pilot Study.
Mridul C. Das1, Anshu Srivastava1, Rajanikant Yadav2, Suren-
der K. Yachha1, Ujjal Poddar1; Department of Pediatric Gastro-
enterology, Sanjay Gandhi Post Graduate Institute of Medical 
Sciences, Lucknow, Uttar Pradesh, India.; 1Department of 
Pediatric Gastroenterology, Sanjay Gandhi Post Graduate 
Institute of Medical Sciences, Lucknow, Uttar Pradesh, India, 
Lucknow, India; 2Department of Radiology, Sanjay Gandhi 
Post Graduate Institute of Medical Sciences, Lucknow, Uttar 
Pradesh, India., Lucknow, India

Background: Early detection of intracranial hypertension 
(ICH) by non-invasive methods can improve the outcome 
in acute liver failure (ALF) . Our study evaluated (i) feasi-
bility and role of ultrasound (USG) guided measurement of 
optic nerve sheath diameter (ONSD) in children with ALF 
and healthy controls (ii) correlation between ONSD and 
hepatic encephalopathy (HE), international normalized 
ratio (INR) and blood ammonia (BA) . Methods: Twenty 
four children with ALF [21 boys, 14 (5–18 years)] and 15 
healthy children [8 boys, 13(5 .5–18 years)] were enrolled . 
Demographic, clinical and laboratory parameters were 
recorded . INR, BA and ONSD were measured at admission, 
at time of change in clinical grades of HE and at recovery . 
ALF patients were grouped into 4 groups- (A) no HE, INR>2, 
(B) HE I-II, (C) HE III-IV and (D) recovery (no HE, INR <2) . 
Healthy controls underwent single ONSD measurement . 
Results: Acute viral hepatitis was the commonest etiology 
in 75% of children . Forty six recordings of ONSD were 
done in 24 ALF cases [median 2 (1–3)] . ONSD was measured 
in all without adverse effects . Median ONSD was 3 .9 (2 .8–
4 .4) mm in healthy controls, 3 .3 (2 .25–4 .35) mm in group 
A, 5 .38 (4 .2– 7 .35) mm in group B, 5 .52 (4 .1–8 .24) mm in 
group C and 4 .22 (2 .2–6 .05) mm in group D (Figure 1) . ALF 
cases with HE (group B and C) had significantly higher 
ONSD than controls, ALF without HE (group A) and ALF 
at recovery (group D) . There was no significant difference 
in ONSD in ALF with HE I-II versus HE III-IV [5 .38 (4 .2–7 .35) 
versus 5 .52 (4 .1–8 .24) mm; p= 0 .4] . ONSD showed signifi-
cant correlation with BA (r=0 .38, p=0 .008) and INR (r=0 .34, 
p=0 .02) . Intraclass correlation co-efficient for ONSD read-
ings was 0 .97 . Conclusions: Bedside measurement of ONSD 
is feasible, safe and has excellent inter observer reliability 
in children with ALF . ONSD is significantly higher in ALF 
with HE than ALF without HE, healthy controls and ALF at 
recovery . ONSD shows positive correlation with INR and 
blood ammonia levels .

Optic nerve sheath diameter in children with acute liver fail-
ure and healthy control
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Interim results of a multicenter, open-label 
phase 2b clinical trial to assess safety and 
efficacy of Myrcludex B in combination with 
Tenofovir in patients with chronic HBV/HDV 
co-infection
Heiner Wedemeyer2, Alexander Alexandrov1, Pavel Bogo-
molov5, Antje Blank3,4, Birgit Bremer2, Natalia Voronkova5, 
Katrin Schöneweis4,6, Regina Raupach2, Patrick Lehmann2, 
Martina Darnedde2, Anita Pathil7, Jürgen Burhenne3, 
Mathias Haag8,9, Matthias Schwab8,9, Walter E. Haefeli3,4, 
Stephan Urban6,4; 1MYR GmbH, Bad Homburg, Côte d’Ivo-
ire; 2Department of Gastroenterology, Hepatology and Endo-
crinology, Hannover Medical School, Hannover, Germany; 
3Department of clinical Pharmacology and Pharmacoepidemi-
ology, Heidelberg University Hospital, Heidelberg, Germany; 
4German Center for Infection Research (DZIF), Heidelberg 
Partner Site, Heidelberg, Germany; 5Hepatology Department, 
Moscow Regional Research Clinical Institute, Moscow, Ger-
many; 6Department of Infectious Diseases, Molecular Virol-
ogy, University Hospital Heidelberg, Heidelberg, Germany; 
7Department of Gastroenterology, Heidelberg University Hos-
pital, Heidelberg, Germany; 8Dr. Margarete Fischer-Bosch-In-
stitute of Clinical Pharmacology and University of Tübingen, 
Stuttgart, Germany; 9Tübingen Partner Site, German Center 
for Infection Research (DZIF), Tübingen, Germany

Introduction: Currently there are no specific treatment 
regimens for Hepatitis D Virus (HDV) infected patients . 
Myrcludex B (MyrB) is a first-in-class entry inhibitor 
exerting its antiviral function by blocking the jointly used 
HBV/HDV receptor sodium taurocholate co-transporter 
NTCP . In a preceding Phase 2a trial we showed that mono-
therapy with 2mg MyrB induced HDV RNA decline of 
>1log in 6/7 patients at w24 and demonstrated synergism 
with peg IFNα . Here we present interim results of a Phase 
2b clinical trial on 120 chronically HBV/HDV co-infected 
individuals receiving 2, 5, and 10mg MyrB daily in combi-
nation with TDF or TDF alone . Methods: 120 HBeAg-neg-
ative patients with chronic Hepatitis D were randomized 
in four treatment arms . Treatment with TDF 245mg/day 
started not less than 12w prior to MyrB . MyrB was admin-
istered s .c . once daily at 2 (A), 5 (B) or 10mg (C) for 24w 
followed by a 24w period continuing TDF . Patients in arm 
D received TDF alone . The primary endpoint was HDV RNA 
negativation or decrease by ≥2log10; secondary endpoints 
include ALT normalization, AEs, blood bile acids levels and 
MyrB-antibodies . Results: Safety: MyrB was generally well 
tolerated with 118 drug related AEs (mild n=90, moderate 
n=25, severe n=3), mainly temporary injection site reac-
tions and lab abnormalities . From six reported SAEs 5 
were unrelated to the study drug and 1 was ALT elevation 
during follow up . Two SAEs led to study medication with-
drawal . Efficacy: At w12, HDV RNA levels declined in all 
groups treated with MyrB at any dose with mean reduc-
tions from BL by 1 .24log10 IU/ml in A (n=16), 1 .40log10 
IU/ml in B (n=18) and of 1 .74log10 IU/ml in C (n=17) . TDF 
treated patients (D) showed no serum HDV RNA reduction 
(0 .09log10 IU/ml, n=17) . While all patients with elevated 
ALT levels in the MyrB arms showed a pronounced decline 
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of ALT-levels (with complete normalization in 7/21 (A), 
5/21 (B), and 9/22 (C)) no such tendency was observed 
for the TDF arm . At w24 HDV serum RNA levels further 
declined in B (1 .63log10 IU/ml; n=7) and C (2 .42log10 IU/
ml; n=10) regardless of previously normalized ALT . No 
further decline of HDV RNA was observed in D (0 .015log10 
IU/ml (n=9)) . HBsAg showed no significant changes in all 
arms . MyrB induced elevations of conjugated bile salts . 
Conclusion: Administration of MyrB was safe and well 
tolerated even at doses saturating NTCP (5mg and 10mg) . 
The dose-dependent HDV RNA decline was accompa-
nied by a pronounced tendency of ALT normalization 
after 12weeks . As expected for an entry inhibitor HDV 
RNA declined by an elimination kinetic in most patients . 
Accordingly, HDV negativation may be expected upon 
prolonged treatment durations .
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Modeling hepatitis delta virus dynamics during 
ritonavir boosted lonafarnib treatment–the 
LOWR HDV-3 study
Preeti Dubey1, Christopher Koh2, Pallavi Surana2, 
Susan L. Uprichard1, Ma Ai Thanda Han2, Nancy Fryzek2, 
Devika Kapuria2, Ohad Etzion2,3, Varun K. Takyar2, yaron rot-
man2, Cihan Yurdaydin4, Jeffrey S. Glenn5, Scott Cotler1, 
Theo Heller2, Harel Dahari1; 1The Program for Experimental 
& Theoretical Modeling, Division of Hepatology, Loyola Uni-
versity Medical Center, Maywood, IL; 2Translational Hepatol-
ogy Unit, Liver Diseases Branch, National Institute of Diabetes 
& Digestive & Kidney Diseases, National Institutes of Health, 
Bethesda, MD; 3Soroka Univeristy Medical Center, Beer Sheva, 
Israel; 4Ankara University, Ankara, Turkey; 5Stanford Univer-
sity School of Medicine, Stanford, CA

Background & Aim. Interferon alpha therapy for chronic 
hepatitis delta (HDV) infection is unsatisfactory . The 
prenylation inhibitor lonafarnib (LNF) has proven anti-HDV 
activity in early phase clinical trials . A phase 2 LOWR HDV-3 
study with an all-oral combination of once-daily ritonavir 

(RTV) boosted LNF was reported safe and tolerable in 
patients for up to 6 months of therapy . Here we sought 
to provide insights into HDV-host dynamics and LNF+RTV 
efficacy using mathematical modeling on LOWR HDV-3 
study samples . Methods: HDV patients were randomized 
in LOWR HDV-3 into one of six groups: LNF 50/75/100mg + 
RTV 100mg once daily for 24 weeks (n=12) or 12 weeks of 
placebo followed by LNF 50/75/100mg +RTV 100mg once 
daily for 12 weeks (n=9) . Since frequent viral kinetics only 
were available in the 24 week arm of LNF 50/75/100mg 
+ RTV 100mg, the 12 patients in this arm were included 
in the modeling analysis . All patients were treated with 
hepatitis B nucleotide analogues . A mathematical model 
that includes hepatocyte proliferation was used to esti-
mate HDV kinetic parameters and LNF+RTV effectiveness 
in blocking viral production . Results: Four different viral 
kinetic patterns were identified in each dosing group: (i) 
a triphasic decline consisting of a first phase with rapid 
virus load decline, followed by a “shoulder phase” in 
which virus load decays slowly or remains constant, and 
a third phase of renewed viral decay, (ii) a flat partial 
response (FPR), consisting of a first phase with rapid virus 
load decline followed by a lower set point of viral load), 
(iii) a rebound, in which FPR or triphasic kinetic patterns 
were observed followed by a rebound in viral load (due 
to varying effectiveness of drug) and (iv) non-response 
(patients were excluded from modeling) . Modeling 
results indicate a delay [median t0 = 8 .50 (IQR: 16) days], 
in which viral load remained at pre-treatment levels, and 
that LNF+RTV had a 95% (IQR: 21%) efficacy in blocking 
HDV production, regardless of LNF dose . Median HDV 
and infected cells’ half-lives (t1/2) were estimated as 1 .7 
(IQR: 0 .03) days and 1 .2 (IQR: 0 .94) days, respectively . Viral 
rebound is explained by a decline in LNF+RTV efficacy from 
~95% to ~50% after 28-137 days post initiation of therapy . 
Modeling suggests cure (defined as less than one virus in 
the patients’ extracellular body fluid) might have been 
achieved by increasing duration of therapy to 51 wk, 54 
wk, and 94 wk for the 3 triphasic responders . Conclusions: 
Modeling results show high antiviral efficacy (95%) with 
LNF + RTV and suggest that response guided therapy of 
longer duration may result in continued anti-HDV activity 
and viral clearance . 
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SB 9200 an oral selective immunomodulator 
is safe and efficacious in treatment-naïve, 
non-cirrhotic HBV patients: Results from Cohort 
1 of the ACHIEVE trial.
Man Fung Yuen2, Carla S. Coffin3, Magdy Elkhashab4, 
Susan Greenbloom5, Alnoor Ramji6, Henry Lik-Yuen Chan7, 
Radhakrishnan P. Iyer1, Stephen Locarnini8, Chelsea Macfar-
lane1, Nezam H. Afdhal1, Won Kim9; 1Spring Bank Pharmaceu-
ticals, Hopkinton, MA; 2Medicine - University of Hong Kong, 
Queen Mary Hosptial, Hong Kong, Hong Kong; 3University of 
Calgary, Calgary, AB, Canada; 4Toronto Liver Centre, Toronto, 
ON, Canada; 5Toronto Digestive Disease Associates, Toronto, 
ON, Canada; 6Pacific Gastroenterology Associates, Vancou-
ver, BC, Canada; 7Medicine and Therapeutics- Chinese Uni-
versity of Hong Kong, Prince of Wales Hospital, Shatin, Hong 
Kong; 8VIDRL, Melbourne, VIC, Australia; 9Internal Medicine, 
Borame Medical Center, Seoul, Korea (the Republic of)

SB 9200 is a novel oral selective immunomodulator which 
targets the host pattern recognition receptors Retinoic 
Acid Inducible Gene (RIG-I) and Nucleotide Oligomeriza-
tion Domain protein 2 (NOD2) to activate innate and adap-
tive immunity . SB 9200 at 400mg daily for 7 days in HCV 
genotype 1 patients reduced HCV RNA by > 0 .9log10 in 
30% of patients and was considered equivalent to PEG-IFN . 
SB 9200 is currently being evaluated in the ACHIEVE trial, 
a double-blind, placebo-controlled phase 2 study in HBV 
treatment-naïve patients to identify the optimal dose of 
SB 9200 as both monotherapy and in combination with 
tenofovir 300mg daily . PATIENTS: 20 treatment-naïve 
non-cirrhotic HBV patients were randomized 4:1 to SB 
9200 25mg daily or placebo for 12 weeks . Primary end 
points were safety and antiviral response defined by reduc-
tion in HBV DNA at week 12 . There were M 12: F 8, mean 
age 40 .5 years with 18 Asians and 2 Caucasians . 11 were 
HBeAg-positive and 9 HBeAg-negative, genotype A 2, B 9, 
C 7 and D 2 . Baseline viral burden was higher in HBeAg+ 
(mean HBV DNA 7 .1 log10; mean quantitative HBsAg 4 .38 
log10) compared to the HBeAg- patients (mean HBV DNA 
5 .5 log10; mean quantitative HBsAg 3 .18 log10) . RESULTS: 
There were no clinical, hematological or biochemical 
SAEs and no interferon-like side effects . 11 patients had 
treatment-emergent AEs and there was no difference in 
the number or type of AEs between SB 9200 or placebo 
patients with the most common (20%) being non-specific 
GI complaints of constipation, abdominal pain, nausea and 
diarrhea . All AEs were graded mild to moderate . Three 
patients had ALT flares > 200 IU . Two placebo patients 
had viral flares including an HBeAg-neg reversion to 
HBeAg-pos; the other flare was immune-related at week 
4 in a patient on SB 9200 who had an associated 2 .32 
log10 reduction in HBV DNA and a 1 .01 log10 reduction 
in HBsAg . All 3 patients were dose-reduced to every other 
day . At week 12, mean change in HBV DNA was -0 .58 log 
10 in SB 9200 compared to +0 .37 log10 in placebo patients 
(p = 0 .014) . HBV DNA reduction was greater in SB 9200- 
treated HBeAg-neg patients (mean -0 .86 log10) compared 
to HBeAg-pos patients (mean -0 .37 log10) . Overall 5 of 
16 patients (31%) had a maximal >0 .5log10 reduction in 
HBsAg (range 0 .52 – 1 .01 log10) . CONCLUSION: Low-dose 
SB 9200 (25mg daily) demonstrated safety and anti-viral 
activity in treatment-naïve patients consistent with acti-
vation of innate immunity and potential suppression of 
cccDNA . The greater response in HBeAg-neg patients 
versus HBeAg-pos patients is possibly related to the effect 
of viral burden at such a low dose of SB 9200 .
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HBcrAg, HBV-RNA declines in A Phase 2a Study 
Evaluating the Multi-dose Activity of ARB-1467 
in HBeAg-Positive and Negative Virally 
Suppressed Subjects with Hepatitis B
Kosh Agarwal1, Edward J. Gane2, Wendy Cheng3, Wil-
liam Sievert4, Stuart K. Roberts5, Sang Hoon Ahn6, Yoon 
Jun Kim7, Adrian Streinu-Cercel8, Jill Denning9, Wil-
liam Symonds9, Patricia Mendez9; 1King’s College Hospital 
Foundation Trust, London, United Kingdom; 2Auckland Clin-
ical Studies Limited, Auckland, New Zealand; 3Royal Perth 
Hospital and Linear Research, Perth, WA, Australia; 4Monash 
Health, Melbourne, VIC, Australia; 5The Alfred, Melbourne, 
VIC, Australia; 6Yonsei University Collge of Medicine, Seoul, 
Korea (the Republic of); 7Seoul National University College 
of Medicine, Seoul, Korea (the Republic of); 8Carol Davila 
University of Medicine and Pharmacy, National Institute for 
Infectious Diseases “Prof. Dr. Matei Bals”, Bucharest, Roma-
nia; 9Arbutus Biopharma, Inc, Burnaby, BC, Canada

Background: ARB-1467 is a novel RNA interference product 
consisting of three synthetic double-stranded, small 
interfering RNAs directed against hepatitis B virus (HBV) 
messenger RNAs, targeting three distinct sites in the HBV 
genome . ARB-1467 is designed to inhibit viral replication, 
reduce all HBV transcripts, and lower all viral antigens . 
Hepatitis B core-related antigen (HBcrAg) and HBV-RNA 
have been suggested as additional markers of HBV infec-
tion and used as surrogate for ccc-DNA . Methods: Serum 
was analyzed for levels of HBV DNA (qPCR; LOD 20 IU/mL), 
polyadenylated full-length HBV RNA (qRT-PCR; LLOQ 10IU/
mL), quantitative HBsAg (Architect, LLOQ 0 .05 IU/mL), and 
HBcrAg (Lumipulse; dynamic range 3–7 log10 IU/mL), from 
Baseline (BL) through Day85 . 24 subjects on stable nucleo-
side therapy enrolled in 3 cohorts (Table below) . Subjects 
were randomized 3:1 (active vs . placebo) and received 
ARB-1467 as three monthly IV doses . Results: BL character-
istics were similar for the 3 cohorts; 19 (79%) male, mean 
age 45 .5 yrs and mean BL HBsAg (log10 IU/mL): 3 .46; 3 .38; 
3 .62 and 3 .43 in Cohorts 1, 2, 3 and placebo, respectively . 
HBcrAg and HBsAg reductions were greater with succes-
sive doses (Table below), and 6/11 subjects achieved HBsAg 
reductions >1 log . HBcrAg (cohort 3) and HBV-RNA testing 
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are ongoing . Treatment was well tolerated, one SAE not 
related to ARB-1467 . Conclusions: On treatment HBcrAg 
and HBsAg reductions were observed following multiple 
doses; declines after three monthly 0 .4 mg/kg doses were 
slightly greater than at 0 .2 mg/kg for both markers . Further 
studies are needed to determinate the utility of HBcrAg for 
monitoring the response to novel CHB treatment .

(a)The mean serum HBsAg/HBcrAg reduction is the nadir 
value of the arithmetic mean of all values observed at each 
time point (b)The mean max HBsAg/HBcrAg reduction is 
the mean of each patient’s max reduction in serum HBsAg/
HBcrAg (c)Max HBsAg/HBcrAg reduction is the best single 
reduction among all patients in a cohort (d)4 subjects with 
HBcrAg data
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Immunological assessment of HBeAg-negative 
chronic hepatitis B patient responses following 
anti-PD-1 treatment.
Daniel Verdon1, Anna E. Brooks1,4, Anuj Gaggar2, Jacky Woo2, 
Mani Subramanian2, Christian Schwabe3, Edward J. Gane3, 
Rod Dunbar1,4; 1School of Biological Sciences, University of 
Auckland, Auckland, New Zealand; 2Gilead Sciences, Foster 
City, CA; 3Auckland Clinical Studies, Auckland, New Zealand; 
4Maurice Wilkins Centre for Molecular Biodsicovery, Auck-
land, New Zealand

Background: Checkpoint blockade inhibitors have shown 
efficacy in relieving in situ T cell dysfunction in established 
tumour settings . Chronic Hepatitis B infection is associated 
with T cell dysfunction mediated in part by the PD-1:PD-L1 
axis . This study investigated: the in vivo durability of PD-1 
occupancy by nivolumab; HBV-specific T cell frequency and 
functionality; and peripheral blood subset composition 
in patients treated with nivolumab alone or in combina-
tion with a therapeutic vaccine . Methods: In this Phase 
I study (GS-US-330-1938) patients received a single dose 
of nivolumab at 0 .1 mg/kg (n = 2) or 0 .3 mg/kg (n = 12) 
or received vaccine GS-4774 at baseline and GS-4774 and 
0 .3mg/kg nivolumab at Week 4 (n = 10) . Through weeks 
0-24 of this study: a 19-parameter flow cytometric panel 

was used to assess changes in the frequency and activa-
tion status of immune cell subsets in patient blood; pan-T 
cell and subset-specific PD-1 receptor occupancy (RO) by 
nivolumab was determined using a 9-parameter flow 
cytometric assay; and HBsAg- and HBcAg-specific T cell 
responses were determined by ex vivo IFNγ/TNFα Fluo-
roSpot . Results: In direct ex vivo FluoroSpot assays 18/24 
patients exhibited T cell responses to either HBsAg or 
HBcAg peptide libraries, with 15/24 patients exhibiting 
responses to both . One patient treated with 0 .3mg/kg 
nivolumab-only exhibited a decline in HBsAg from 1173IU/
ml (baseline) to undetectable (week 20), concomitant with 
a significant increase in peripheral HBsAg-specific T cells 
(week 24; ANOVA; Bonferroni post-test p=<0.001) and 
marked increases in circulating CD8+ CCR7- CD45RA- TEM 
(15 .4% at baseline, 30% at week 24); CD8+ CCR7- CD45RA+ 
TEMRA (5 .34%, 26 .4%); CD8+ CD57+ (17 .6%, 48 .9%) and 
CD4+ CCR7- CD45RA- TEM (11 .3%, 41%) . PD-1 RO was 
retained at ≥6 weeks post-infusion in all patients assessed, 
with a subset of patients showing prolonged occupancy to 
≥12 weeks post-infusion . Mean total T cell RO across 0 .1 
and 0 .3 mg/kg cohorts weeks 1-6 post-infusion was 72 .75% 
(95% CI 73 .64, 76 .85) . No significant differences in maximal 
RO (p=0.839) or in RO duration were observed between 0 .1 
and 0 .3 mg/kg cohorts . RO was subset-dependent and was 
most pronounced on TEM and TEMRA populations . Conclu-
sions: Single-dose nivolumab treatment at up to 0 .3mg/kg 
resulted in sustained PD-1 occupancy for a minimum period 
of 6 weeks post-infusion, and in complete HBsAg clearance 
in one patient . HBsAg- and HBcAg-specific T cell responses 
could be detected in a majority of patients tested . Anti-
PD-1 treatment may be associated with temporal changes 
in peripheral T cell subset composition .
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Pharmacokinetics and exploratory expo-
sure-response of siRNAs administered monthly 
as ARB-001467 (ARB-1467) in a Phase 2a 
study in HBeAg positive and negative virally 
suppressed subjects with chronic hepatitis B
Timothy Eley1, Robert Russ1, Adrian Streinu-Cercel6, 
Edward J. Gane2, Stuart K. Roberts3, Sang Hoon Ahn4, Yoon 
Jun Kim5, William Symonds1, Patricia Mendez1; 1Arbutus Bio-
pharma Corporation, Burnaby, BC, Canada; 2Auckland Clinical 
Studies Limited, Auckland, New Zealand; 3The Alfred, Mel-
bourne, VIC, Australia; 4Yonsei University College of Medicine, 
Seoul, Korea (the Republic of); 5Seoul National University Col-
lege of Medicine, Seoul, Korea (the Republic of); 6Carol Davila 
University of Medicine and Pharmacy, Prof. Dr. Matei Bals 
National Institute for Infectious Diseases, Bucharest, Romania

Background: ARB-1467 is a novel lipid nanoparticle small 
interfering RNA (LNP siRNA) product directed against 
hepatitis B virus (HBV) messenger RNAs (mRNAs), targeting 



24A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

three distinct sites in the HBV genome . ARB-1467 is 
designed to inhibit viral replication, reduce all HBV tran-
scripts, and lower all viral antigens . As previously reported, 
monthly dosing in subjects with chronic hepatitis B was 
generally well tolerated and HBsAg declines >1 log10 were 
observed . Methods: ARB-001467-002 is single-blind, place-
bo-controlled, multi-dose study in non-cirrhotic, virally 
suppressed subjects to evaluate safety and efficacy of 
ARB-1467 over 12 weeks . Subjects (n=24) on stable nucle-
oside therapy were enrolled in 3 cohorts, randomized 3:1 
(active:placebo): Cohort 1, HBeAg- at 0 .2mg/kg; Cohort 
2, HBeAg- at 0 .4mg/kg; Cohort 3, HBeAg+ at 0 .4mg/kg . 
Subjects received ARB-1467 as 3 monthly IV infusions and 
were monitored for safety, pharmacokinetics (PK) and 
HBV markers . Serial blood samples for PK analysis of each 
siRNA were collected up to 168h post-infusion after the 1st 
dose, and either the 2nd or 3rd . Plasma concentrations were 
obtained by validated ELISAs . Noncompartmental PK were 
derived and summary statistics prepared by cohort and 
dose number . Relationships between maximum concentra-
tion (Cmax) and area under the concentration-time curve 
(AUC(0-t)) vs . HBsAg decline were explored graphically . 
Results: The PK of each of the siRNAs were characterized by 
Cmax at the end of infusion with a marked drop in concen-
tration over 6-8h post-dose; a secondary peak 24-36h post-
dose was common . Each of the siRNAs showed comparable 
plasma concentrations, consistent with equimolar siRNA 
loading within the LNP . Representative PK for one (D6-11) 
of the siRNAs are shown for Dose 1 (Table) . Accumula-
tion of siRNA in plasma was negligible . Cmax and AUC(0-t) 
values were modestly greater than dose proportional . 
There were no clear differences in PK between HBeAg+ 
and HBeAg- subjects . Mean exposures and mean HBsAg 
decline in HBeAg- subjects were greater with 0 .4mg/kg vs . 
0 .2mg/kg, but no meaningful trends between individual 
exposure and response were evident . Conclusions: siRNA 
PK following dosing with ARB-1467 was modestly greater 
than dose proportional from 0 .2 to 0 .4mg/kg . Differences 
in individual patient response were not well explained by 
plasma PK . Patient- and disease-specific factors affecting 
response require further evaluation .

CV% = coefficient of variation
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Candidate Liver Safety Biomarkers Provide 
Prognostic and Mechanistic Insights in Patients 
with Drug-Induced Liver Injury
Rachel J. Church1,2, Gerd A. Kullak-Ublick3,4, David E. Kleiner7, 
Herbert L. Bonkovsky8, Naga P. Chalasani9, Robert J. Fon-
tana10, Jens C. Goepfert5, Thomas Knorpp5, Thomas Schindler6, 
Shelli Schomaker11, Ina Schuppe-Koisten12, Michael Merz4, 
Paul B. Watkins1,2; The Drug Induced Liver Injury Network, 
Safer And Faster Evidence-based Translation; 1Institute for 
Drug Safety Sciences, UNC Chapel Hill, RTP, SC; 2UNC Eshel-
man School of Pharmacy, UNC Chapel Hill, Chapel Hill, NC; 
3Clinical Pharmacology and Toxicology, University Hospital 
and University of Zurich, Zurich, Switzerland; 4Drug Safety & 
Epidemiology, Novartis Pharma, Basel, Switzerland; 5Natural 
and Medical Sciences Institute, University of Tubingen, Tub-
ingen, Germany; 6Roche, Basel, Switzerland; 7National Cancer 
Institute, Bathesda, MD; 8Wake Forest University, Winston- 
Salem, NC; 9Indiana University, Indianapolis, IN; 10University of 
Michigan, Ann Arbor, MI; 11Drug Safety Research & Develop-
ment, Pfizer Inc., Groton, CT; 12Microbiology and Tumor Cell 
Biology, Karolinska Institutet, Stockholm, Sweden

Background: Traditional biomarkers of drug-induced 
liver injury (DILI) are not mechanistically informative 
and demonstrate suboptimal performance as predictors 
of outcome highlighting a need for newer, candidate 
biomarkers . Methods: Candidate biomarkers were quan-
tified in serum samples collected by the DILI Network 
(DILIN) within two weeks of DILI onset from 145 patients 
adjudicated as at least probably having DILI (>50% like-
lihood) . Outcome was considered “adverse” if patients 
required a liver transplant/died within 6 months as a result 
of their DILI episode (n=17) . The following were examined 
as predictors of adverse outcome: total keratin 18 (K18), 
caspase cleaved K18 (ccK18), alpha fetoprotein (AFP), 
osteopontin (OPN), glutathione S-transferase alpha, fatty 
acid binding protein 1 (FABP1), cadherin 5, arginase 1, and 
macrophage colony stimulating factor receptor (MCSFR) 
determined by immunoassay . A subset of patients in this 
cohort (n=27) had liver biopsies obtained within two 
weeks of DILI onset and serum collection, and that were 
blindly interpreted by the DILIN pathologist (DK) . Histo-
pathological findings reported from these biopsies were 
correlated with the biomarker measurements . Results: 
Logistic regression demonstrated that elevated levels 
of K18, ccK18, AFP, OPN, FABP1, and MCSFR were each 
significantly predictive of adverse DILI outcome (p<0 .05) . 
The serum “apoptotic index”, the ratio of ccK18 to K18, 
was also inversely correlated with adverse outcome 
(p=0 .003) . While the international normalized ratio 
(INR) was the best single predictor of adverse outcome 
(ROC AUC=0 .922), OPN was the second best predictor 
(AUC=0 .871) . Multiple forward regression resulted in a 
predictive model with predictors of INR, total bilirubin, 
aspartate aminotransferase, OPN and K18 (AUC=0 .97) . 
This model was more specific (specificity=0 .98 based on 
predicted probability cutoff=0 .19) than “Hy’s Law” and 
Model for End-Stage Liver Disease (MELD) > 20 (spec-
ificities=0 .64 and =0 .73, respectively) . Some biomarkers 
were also correlated with histopathological findings 
reported from the biopsies . The degree of inflammation 
was significantly correlated with MCSFR (p<0 .05) while 
the extent of coagulative/confluent necrosis was signifi-
cantly correlated with AFP and OPN (p<0 .01 and 0 .001, 
respectively) . The semi-quantitative score of necrosis was 
inversely correlated with apoptotic index, a ratio of ccK18 
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to K18 (p<0 .05) . Conclusion: Incorporation of candidate 
biomarkers with traditional measurements improved six 
month DILI outcome prediction . In addition, some of the 
new biomarkers may provide a “liquid biopsy” to assess 
degree of inflammation and mode of hepatocyte death .
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Genome-wide association study (GWAS) to 
identify genetic risk factors that increase 
susceptibility to anti-tuberculosis drug-induced 
liver injury (ATDILI).
Paola Nicoletti3, Harshad Devarbhavi4, Ashish Goel5, 
C.E. Eapen5, Radha Venkatesan6, Jane I. Grove1,2, Ann K. Daly7, 
Guruprasad P. Aithal1,2; 1NIHR Nottingham BRC at Notting-
ham University Hospitals NHS Trust and the University of 
Nottingham, Nottingham, United Kingdom; 2Nottingham 
Digestive Diseases Centre, University of Nottingham, Notting-
ham, United Kingdom; 3Department of Genetics and Genomic 
Sciences, Icahn School of Medicine at Mount Sinai, New York, 
NY; 4St John’s Medical College Hospital, Department of Gas-
troenterology, Bangalore, India; 5Christian Medical College 
and Hospital, Vellore, India; 6Department of Molecular Genet-
ics, Madras Diabetes Research Foundation, Chennai, India; 
7Institute of Cellular Medicine, Newcastle University, Newcas-
tle upon Tyne, United Kingdom

Background: Anti-tuberculosis drugs (ATD) isoniazid, 
rifampicin and pyrazinamide are among the most 
reported causes of drug-induced liver injury (DILI) . 
Previous candidate gene studies, focused on drug metab-
olising enzyme gene variant association with anti-tuber-
culosis DILI (ATDILI), have, however, yielded contradictory 
results . Aim: To identify genetic risk factors for ATDILI 
by a genome-wide association study (GWAS) . Methods: 
Patients who developed ATDILI and ethnically matched 
controls were enrolled in Bangalore and Vellore, South 
India . Roussel Uclaf Causality Assessment Method was 
used for case adjudication . Samples were genotyped with 
the Illumina Human Core Exome BeadChip, data was 
phased by SHAPEIT and single nucleotide polymorphisms 
were imputed by IMPUTE2 . We tested for association by 
logistic or linear regression models and set the genome-
wide significance threshold to 5x10-8 . In view of previous 
reports on association of ATDILI with N-acetyltransferase 
2 (NAT2) phenotype, we predicted NAT2 acetylator status 
using genotypes for NAT*5, *6 and *7 alleles and tested 
for association by Fisher’s Exact test . Results: We analysed 
59 Indian cases (50% male; mean age 40 years) of ATDILI 
with 220 ethnically matched controls (65% male; mean 
age 40 years) including 111 patients treated with ATD 
without DILI and 109 healthy adults . The total DILI cohort 

was enriched in cases with severe liver injury with 15 (25%) 
patients developing acute liver failure and/or died; 22 
(37%) patients had early onset of DILI (average latency 
was 45 days) . The case-control GWAS did not demonstrate 
any genome-wide significant association between TBDILI 
and imputed or genotyped variants . The same negative 
outcome was obtained when we restricted the analysis to 
cases with acute liver failure or when we considered the 
latency as quantitative phenotypes in a case only study 
design . Regarding NAT2, we found that 40 cases (68%) 
were slow acetylators compared with 127 controls (58%) 
but this increased frequency was not statistically signif-
icant (Odds ratio 1 .54 (95% CI 0 .84-2 .84); p=0 .18) . Only 
60% of severe cases were slow acetylators - the group 
was not more enriched in NAT2 variant alleles than other 
groups . Conclusions: Standard GWAS analysis did not iden-
tify any high penetrance variants associated with either 
susceptibility or severity of ATDILI and we did not repli-
cate the previously published NAT2 genetic association . 
The lack of a positive outcome could be due to the rela-
tive low case/control ratio that limits the study power and 
the complexity of having several culprit drugs involved in 
the phenotype, with each having individual drug-specific 
genetic risk factors .
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Multiple HLA B*57 alleles, sharing the amino 
acid residue Valine97, are associated with 
drug-induced liver injury due to flucloxacillin in 
a European population.
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icine and Public Health, University of Newcastle, New South 
Wales, NSW, Australia; 7Department of Primary Care and Pub-
lic Health Sciences, King’s College, London, United Kingdom; 
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sity of Liverpool, Liverpool, United Kingdom; 9Department of 
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versity, Uppsala, Sweden; 10Department of Systems Biology, 
Columbia University, New York, NY; 11Target Sciences, GSK, 
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Background: In Europe, flucloxacillin is a widely prescribed 
beta-lactam antibiotic but its use is associated with serious 
liver injury in approximately 1 in 12,000 patients . This liver 
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injury shows strong genetic susceptibility driven by the 
HLA-B*57:01 allele with carriers at 80 times higher risk . 
Methods: DILIGEN/iDILIC consortia collected 197 North 
European flucloxacillin-induced liver injury (Flu-DILI) cases 
between 2005 and 2013 . The cases, matched with 6835 
population controls, were genome-wide genotyped and 
single nucleotide polymorphisms, HLA alleles and amino 
acid residues were predicted to confirm and further inves-
tigate risk factors located within and outside the major 
histocompatibility complex (MHC) region . Results: Our 
genome-wide association study confirmed that B*57:01 
is the major risk factor (odds ratio (OR) = 36 .62; 95% CI 
[26 .14-51 .29]; P = 2 .67*10-97) with a carriage frequency of 
84% . Other HLA alleles belonging to the B*57:01 haplo-
type, like C*06:02, DQB1*03:03, DRB1*07:01, DQA1*02:01 
and A*01:01, also showed a genome-wide significant 
risk effect while C*07:02, B*07:02 and DQB1*03:01 were 
protective . Haplotype analysis showed that B*57:01-con-
taining haplotypes confer risk while B*57:01-omitting 
haplotypes seems to be protective, suggesting that 
B*57:01 and no other alleles within the haplotype is the 
main risk factor . B*57:01 conditional analysis revealed that 
B*57:03 was the most significant independent risk factor 
(OR = 79 .21; 95% CI [13 .57-462 .4]; P = 1 .2*10-6) . Interest-
ingly, valine in position 97, a residue shared by several 
B*57 alleles including B*57:01, B*57:03 and B*57:02, had 
the highest effect size (OR = 38 .1, 95% CI [27 .07-53 .62], 
P = 9 .7x10-97) . Conversely, arginine97 and serine97 have 
significant protective effects (OR= 0 .43 P= 5 .13*10-14 and 
OR= 0 .53, P=9 .82*10-7) . Serine97 is a characteristic residue 
for the protective B*07:02 . No other signal was identi-
fied outside the MHC region . Conclusion: We found that 
B*57:01 and B*57:03 were significant independent risk 
determinants for Flu-DILI . The shared amino acid valine97 
showed the strongest risk association, while arginine97 
and serine97 showed a genome wide significant protective 
effect . Abacavir hypersensitivity is associated only with 
B*57:01, but appears to have a different mechanism from 
Flu-DILI involving alteration of the peptide repertoire with 
aspartate114 and serine116 . The novel association between 
Flu-DILI and valine97 could help explain the apparently 
different mechanisms involved in the adverse reactions to 
these two drugs .
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Sensitive detection of human drug-induced 
liver injury by measurement of microRNA-122 
using single molecule arrays
James W. Dear2, Juan Díaz-Mochón3, David Duffy1, David Ris-
sin1, Barbara López-Longarela3, Salvatore Pernagallo3, 
Hugh Ilyine3, Bastiaan Vliegenthart2; 1Technology, Quanterix 
Corporation, Lexington, MA; 2University of Edinburgh, Edin-
burgh, United Kingdom; 3Destina Genomics, Granada, Spain

Background Drug-induced liver injury (DILI) is a major 
challenge in clinical medicine and drug development . 
MicroRNA-122 (miR-122) is a sensitive and specific 
biomarker for hepatocyte injury that has received formal 

regulatory support . A major roadblock to its widespread 
adoption is a lack of a fit-for-purpose, scalable assay that 
can provide quantification of circulating miR-122 with 
appropriate accuracy and time-to-result . We have devel-
oped a PCR-free, sensitive and highly specific assay for 
measuring miR-122 . The assay is based on the hybridiza-
tion of miR-122 to a peptide nucleic acid (PNA) probe 
attached to superparamagnetic beads, followed by the 
specific incorporation of a biotinylated nucleobase . The 
biotin labels are then labeled with an enzyme, and single 
enzymes are detected using single molecule arrays (Simoa) . 
Methods A specific 18-mer abasic PNA probe that was 
complementary to miR-122 was conjugated to 2 .8-micron 
diam . superparamagnetic beads . These beads were then 
incubated with sample, an aldehyde-modified cytosine 
base that contains biotin, and a reducing agent . The beads 
were then labeled with streptavidin-beta-galactosidase 
and analyzed on a Simoa HD-1 Analyzer to determine 
average number of enzymes per bead (AEB) . Calibra-
tors containing a synthetic target were also analyzed to 
determine the concentration of miR-122 . Serum samples 
from patients with DILI secondary to acetaminophen and 
healthy controls were collected and tested using Simoa 
and PCR with full informed consent and appropriate 
ethical approval . All patients with DILI had serum alanine 
transaminase activity greater than 5 x ULN . Results The 
miR-122 single molecule assay had a limit of detection 
(LOD) of 500 fM, approximately 500 times more sensi-
tive than a corresponding analog bead-based assay . The 
specificity of the assay to a single base mismatch in the 
microRNA sequence was >107-fold ((highest concentration 
of mismatched target with signal below LOD)/(LOD)) . As 
measured by our single molecule assay, all patients with 
DILI had higher concentrations of miR-122 in their serum 
compared to healthy controls, and the concentrations of 
miR-122 measured correlated closely with those deter-
mined using the gold standard PCR (r2 = 0 .93; slope = 0 .64) . 
Discussion This novel single molecule assay enabled the 
accurate measurement of miR-122 in the serum of patients 
with DILI . This assay could have utility in clinical practice 
as it has the potential to deliver the user-independent 
sensitivity and time-to-result that are needed to inform 
pre-clinical and clinical decision making .
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Serum MicroRNA-122 Levels Are Highly Vari-
able in a Cohort of Healthy Volunteers
Rachel J. Church1,2, Gerd A. Kullak-Ublick3,4, John-Mi-
chael Sauer9, Jens C. Goepfert6, Thomas Knorpp6, 
Thomas Schindler7, Shelli Schomaker5, Ina Schuppe-Koisten8, 
Michael Merz4, Paul B. Watkins1,2; Predictive Safety Testing 
Consortium, Safer And Faster Evidence-based Translation; 
1Institute for Drug Safety Sciences, UNC Chapel Hill, RTP, NC; 
2UNC Eshelman School of Pharmacy, UNC Chapel Hill, Chapel 
Hill, NC; 3Clinical Pharmacology and Toxicology, University 
Hospital and University of Zurich, Zurich, Switzerland; 4Drug 
Safety & Epidemiology, Novartis Pharma, Basel, Switzerland; 
5Drug Safety Research & Development, Pfizer Inc., Groton, 
CT; 6Natural and Medical Sciences Institute, University of 
Tubingen, Tubingen, Germany; 7Roche, Basel, Switzerland; 
8Microbiology and Tumor Cell Biology, Karolinska Institutet, 
Stockholm, Sweden; 9Predictive Safety Testing Consortium, 
Critical Path Institute, Tucson, AZ

Background: Traditional biomarkers of drug-induced 
liver injury (DILI) such as alanine aminotransferase 
(ALT) present several challenges in the clinic including 
a lack of organ-specificity . Newer biomarkers, such as 
microRNA-122 (miR-122) and glutamate dehydroge-
nase (GLDH) are being evaluated as highly liver-specific 
biomarkers for DILI; however diagnostic utility depends 
on an understanding of the reference interval of these 
biomarkers in healthy volunteers . Methods: The Predictive 
Safety Testing Consortium collected serial serum samples 
(fasting, in the morning, on three days) from healthy 
subjects (n=81) over the course of 21 days . ALT (quantified 
only at baseline) and GLDH were measured by standard 
clinical chemistry parameters . miR-122 was analyzed from 
isolated RNA by reverse transcription quantitative PCR . 
Data was normalized to mmu-miR-293 . Ct values and total 
copy numbers/μL were calculated . A mixed effect model 
for log transformed data was used to obtain the vari-
ance components for inter- and intra-subject variability . 
The two-tailed 95th percentile is given as the biomarker 
reference interval . Results: The majority of subjects in this 
study were white (84%) . Five subjects had ALT levels mildly 
above the upper limit of normal (ULN); 4 of these individ-
uals had ALT values that were ≤1 .1X ULN while one subject 
had an ALT level that was 1 .3X ULN . In all samples, GLDH 
measurements were above the corresponding lower limit 
of quantification (LLoQ) while multiple samples returned 
values below the LLoQ for miR-122 . The geometric means, 
reference intervals, and variability of ALT, GLDH and 
miR-122 are given in Table 1. Because ALT was only quan-
tified at baseline, intra-subject variability was not assessed 
for ALT . Both inter- and intra-subject variability of miR-122 
were surprisingly high . The high intra-subject variability 
of miR-122 may have been in part related to race; vari-
ability was increased in non-whites (12 blacks, 1 Hispanic; 
%CV=213 .95%) compared to whites (%CV=143 .8%) . In 
contrast, much less variability was observed in ALT and 
GLDH measurements . Conclusion: While miR-122 is a 
highly liver-specific miRNA, the large inter- and intra-sub-
ject variability observed in healthy subjects may limit its 
clinic utility . Instead, GLDH, which is also liver-specific, 
displayed much less subject variability . GLDH may there-
fore be a better candidate for a liver-specific biomarker, 
compared to miR-122 .

Healthy Subject Biomarker Reference Intervals
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Epidemiology of Severe HDS Induced DILI
varun kesar1, Joseph A. Odin2, Jawad Ahmad2; 1department 
of medicine, Lenox hill hospital, New York, NY; 2Liver disease, 
Icahn school of medicine at Mount sinai, New York, NY

The US Acute Liver Failure Study Group reported that the 
proportion of acute liver failure cases due to HDS is higher 
among Asians in their cohort, but Asian race has not been 
reported as a risk factor for liver transplantation in severe 
HDS induced DILI in the US population . Cases collected 
by the US Drug Induced Liver Injury Network (US DILIN) 
have suggested that the incidence of DILI from herbal 
and dietary supplements (HDS) has increased in the past 
years . We examined data on US liver transplant recipients 
to identify potential risk factors for severe HDS induced 
DILI and to assess its temporal variance . We searched 
the Organ Procurement and Transplantation Network 
(OPTN) database for liver transplants performed between 
1/1/1994 and 10/31/1994 . We identified patients reviewed 
in this study were transplanted under the primary diag-
nosis of “acute hepatic necrosis” (AHN) – “Drug other 
specify” . Three subcategories were identified: “AHN: Non 
HDS DILI, ” “AHN: etiology HDS DILI, and “AHN: unknown 
causes . 905 patients who received transplant due to the 
above diagnoses were identified . We excluded “unknown 
causes” group (N=260) from our analysis . The remaining 
patients (N=645) were grouped under two subcatego-
ries (AHN- HDS DILI and AHN-Acetaminophen DILI) . Each 
group was evaluated on the basis of Race/Ethnicity - Asian, 
Black, Hispanic, White and Others (includes American 
Indian/Alaskan native, multiracial, and native Hawaii/
pacific islander) . Chi-square statistic were calculated for 
each comparison . HDS induced DILI was a significantly 
more likely cause of liver transplantation in Asians than 
for other races . While the proportion of HDS-DILI leading 
to liver transplantation was much lower in Whites, the 
proportion has significantly increased in recent years 
between 1995-2005 vs 2005-2015(P =0 .022) . Conclusion 
- The results indicate a significant relationship between 
race/ethnicity and HDS induced liver injury resulting in 
liver transplantation . The data provides further evidence 
of increasing severe liver injury from HDS use over time .
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Race and Liver Transplantation due to HDS-DILI

The chi-square statistic is 13 .4 and the p-value is 0 .0094 .
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Exosome biogenesis in alcoholic liver disease: 
Dumping out trash or strategic sorting in 
miR-155 dependent autophagy induction and 
alcohol-induced exosome release?
Istvan Furi, Terence N. Bukong, Shashi Bala, Patrick P. Lowe, 
Arvin Iracheta-Vellve, Karen Kodys, Donna Catalano, 
Gyongyi Szabo; Medicine, UMASS Medical School,  
Worcester, MA

Background and aims: Impaired autophagy and increased 
exosome production were reported in alcoholic liver 
disease (ALD) . Because autophagy and exosome biogen-
esis have common elements, we hypothesized that disrup-
tion of autophagy flux regulates exosome release . We also 
evaluated the role of miR-155 targets, mTORC, Rheb and 
LAMP2, in the autophagy-exosome crosstalk . Our aim was 
to assess whether a molecular cross-talk between miRNA-
155, autophagy, and exosome release contribute to ALD . 
Methods: C57BL/6 wild type (WT) and miR-155 deficient 
(KO) mice received Lieber De Carli 5% alcohol or control 
diet for 5 weeks . Kupffer cells (KC)/macrophages and 
hepatocytes were used in vitro for mechanistic studies . 
Human liver samples were from controls and patients with 
ALD . Samples were analyzed by RT-qPCR, western blotting 
and NanoSight . Results: We found that chronic alcohol 
feeding in WT mice resulted in abnormal autophagy 
indicated by increased LC3II and p62 levels . In contrast, 
miR-155 KO mice maintained functional autophagy 
demonstrated by lower LC3II and decreased p62 protein 
levels even after alcohol feeding . This was associated with 
a significant increase in circulating exosomes in WT but not 
in miR-155 KO mice after alcohol feeding raising the ques-
tion whether exosome release was related to an impaired 
autophagy flux . In vitro, alcohol treatment (50mM, 24h) 
of KCs isolated from WT mice exhibited increased cellular 
release of exosomes with high levels of miR-155 and 
LC3II in the exosome cargo . Rheb and mTORC1, upstream 
regulators of autophagy, are also targets of miR-155 . 
Transfection of a miR-155 mimic into Hepa1-6 hepato-
cytes or RAW267 .4 macrophages significantly reduced 
mTOR and Rheb protein expression, increased LC3II and 
decreased p62 protein levels demonstrating a signifi-
cant role of miR-155 in autophagy induction; miR-155 
over-expression also resulted in a significant increase in 
exosome release . Human and mouse liver samples with 
ALD revealed increased miR-155 and decreased Rheb and 
mTOR protein levels, and autophagosome accumulation 
reflected by increased LC3II and p62 protein expression . 
Both human and mouse liver samples with ALD, but not 
miR-155 KO alcohol-fed mouse livers, showed significantly 
decreased LAMP2 protein expression suggesting impaired 
autolysosomal degradation in chronic alcohol exposure .  

Conclusions: We found that impaired autophagy flux 
promotes exosome biogenesis in macrophages and 
hepatocytes and that miR-155 regulates key elements of 
cellular autophagy and exosome biogenesis . Our obser-
vations suggest a cross-talk between miR-155 and cellular 
autophagy in the production of exosomes in ALD .
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Endothelial cell Wnts regulate β-catenin 
signaling in murine liver zonation and  
regeneration
Morgan E. Preziosi1,2, Hirohisa Okabe3, Minakshi Poddar1,2, 
Sucha Singh1,2, Paul Monga1,2; 1Pathology, University of Pitts-
burgh, Pittsburgh, PA; 2Pittsburgh Liver Research Center, 
University of Pittsburgh, Pittsburgh, PA; 3Gastroenterological 
Surgery, Kumamoto University, Kumamoto, Japan

Background: Our lab has shown that hepatocyte-specific 
β-catenin regulates liver regeneration in a partial hepa-
tectomy (Phx) model, under the control of canonical Wnt 
signaling . This is true at early timepoints up to 40–72 
hours . Using cell-specific Wntless (Wls) knockout mouse 
models, which lack Wls and thereby prevent Wnt secre-
tion, we have previously determined epithelial cells are 
not the source of these Wnts . However, macrophage- 
specific Wls knockouts (MP KO) have a moderate regener-
ation defect at 40 hours, suggesting MP contribute Wnts 
during liver regeneration . Endothelial cell (EC)-specific 
Wls knockout was embryonic lethal, preventing us from 
assessing EC contributions during LR . Further, the identity 
of Wnts and their initiation factors during liver regenera-
tion remain elusive . Methods: We generated a liver sinu-
soidal endothelial cell (LSEC)-specific Wls knockout (EC KO) 
expressing Cre Recombinase under the Lyve-1 promoter to 
assess contributions of LSEC-specific Wnts . To identify the 
Wnts responsible for β-catenin-driven liver regeneration, 
we isolated hepatic MP and EC pre- and post-hepatectomy 
and assessed changes in Wnt transcription . Finally, we 
asked whether shear stress is an initiating factor leading to 
Wnt production, and subjected endothelial cells to orbital 
shear stress in vitro and analyzed Wnt expression levels . 
Results: In EC KO, recombination in the liver was limited to 
endothelial cells along the sinusoids, leaving central vein 
endothelial cells intact . Intriguingly, EC KO demonstrate a 
marked reduction in zonation markers Glutamine Synthe-
tase, Cyp2e1, and Cyp1a2 at baseline, and were protected 
from acetaminophen-induced liver toxicity . After Phx, EC 
KO display remarkably less proliferation than littermate 
controls until 72 hours, overall emphasizing the role of 
endothelial cell-specific Wnts in liver regeneration . We 
identified Wnt2 and Wnt9b to be highly upregulated in 
macrophages and endothelial cells after Phx in wildtype 
animals . In the presence of Rspondin 3, Wnt2 and Wnt9b 
can induce β-catenin activity in vitro . Finally, we tested 
whether shear stress, evident immediately after Phx due 
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to increased portal pressure, can initiate Wnt production . 
We noted an increase in Wnt2 and Wnt9b mRNA in three 
separate endothelial cell types including primary liver 
endothelial cells in vitro . Conclusion: our data suggests 
macrophages and endothelial cells secrete Wnt2 and 
Wnt9b, initiated in part by shear stress early after Phx, to 
temporally regulate hepatocyte-specific β-catenin activa-
tion and liver regeneration .
Disclosures:
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Farnesoid X Receptor/Small Heterodimer 
Partner (FXR/SHP) Signaling Regulates the 
Inositol-Requiring Enzyme 1α/X-box Binding 
Protein 1 (IRE1α/XBP1) Pathway in vivo and in 
vitro.
Xiaoying Liu1, Grace L. Guo2, Bo Kong2, Brian E. LeCuyer1, 
Susan C. Hubchak1, Antony Hsieh1, Li Wang3, Richard M. Green1; 
1Northwestern University, Chicago, IL; 2Rutgers University,  
Piscataway, NJ; 3University of Connecticut, Storrs, CT

Background: The unfolded protein response (UPR) is an 
adaptive response to endoplasmic reticulum (ER) stress 
that occurs in cholestasis and other forms of liver disease . 
The inositol-requiring enzyme 1α/X-box binding protein 1 
(IRE1α/XBP1) pathway is a UPR pathway that is activated 
by ER stress . Phosphorylated-IRE1α (p-IRE1α) regulates 
expression of the transcriptionally active XBP1 spliced 
(XBP1s) by an unconventional splicing mechanism that 
removes 26 nucleotides from unspliced XBP1 . The liver 
farnesoid X receptor/small heterodimer partner (FXR/
SHP) is a bile acid responsive pathway that regulates 
hepatic metabolism and injury; and FXR agonists may 
provide novel therapies for cholestatic and fatty liver 
diseases . In this study, we demonstrate a novel role of 
the hepatic FXR/SHP pathway in the regulation of IRE1α/
XBP1 signaling . Methods: Male FVB and FXR(-/-) mice 
were fed chow; or chow supplemented with either 0 .3% 
sodium deoxycholate (DCA) or 2% cholestyramine for 
up to 7 days . C57BL/6J mice were gavaged with the FXR 
agonist GW4064 (150 mg/kg) for 16 hours . HepG2 cells 
were treated with GW4064 (2 .5 μM for 4 hours) or SHP 
(or scramble) siRNA; or were transfected with SHP-GFP 
cDNA (0-2 μg) . Gene and protein expression was analyzed 
by qPCR and western blotting . P-IRE1α splicing activity 
of XBP1 was measured using an XBP1 splicing-luciferase 
reporter construct . Results: FVB mice fed DCA for 1 or 3 
days had markedly increased hepatic nuclear XBP1s protein 
expression, which resolved by day 7 . Similarly, C57BL/6J 
mice gavaged with GW4064 had increased hepatic nuclear 
protein and gene expression of XBP1s . In contrast, FXR(-/-)  
mice and FVB mice fed cholestyramine to shrink the bile 
acid pool had diminished hepatic Xbp1s gene expres-
sion . HepG2 cells treated with GW4064 had markedly 
increased protein expression of p-IRE1α and activation 
of the XBP1 pathway . Luciferase activity assaying XBP1 
splicing by p-IRE1α also increased 1 .8-fold by GW4064 
treatment (P<0 .001) . Transfection of HepG2 cells with 
SHP-GFP cDNA resulted in dose-dependent increases in 
XBP1s and p-IRE1α protein expression . Finally, HepG2 
cells treated with SHP (or scramble) siRNA demonstrated 
that SHP knockdown attenuated both basal and GW4064- 

stimulated expression of p-IRE1α and XBP1s . Conclu-
sion: FXR signaling regulates the IRE1α/XBP1 pathway of 
the UPR in vivo and in vitro . FXR agonist-induced XBP1s 
expression is associated with increased p-IRE1α expression 
and splicing activity . This activation is regulated, at least 
in part, by SHP . We speculate that this FXR/SHP regulation 
is important for hepatic activation of the protective UPR 
pathway during cholestasis and liver injury .
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Hepatocellular Mitochondrial Integrity is 
Dependent Upon the Anti-Viral Dynamin Family 
Member, MxB.
Hong Cao, Jing Chen, Eugene W. Krueger, Mark A. McNiven; 
Mayo Clinic, Rochester, MN

The membrane deforming dynamin family members MxA 
and MxB are large GTPases that convey resistance to a 
variety of infectious viruses including influenza, HBV, and 
HIV . The expression of the Mx proteins is upregulated 
during infection via an interferon responsive promoter . 
MxB has been shown to associate with nuclear pores and 
the cytoplasmic viral genome where it is predicted to 
restrict access of the invading genome into the nucleus . 
We have found that MxB is highly expressed in primary 
hepatocytes where it associates with the nucleus and, 
most recently, with mitochondria . From these findings, 
the GOAL of this Study was to define the role of MxB 
in hepatocellular mitochondrial function . We find that 
expressing a mutant MxB protein or reducing MxB expres-
sion levels by shRNA or siRNA treatment results in a peri-
nuclear aggregation of mitochondria and attenuated 
staining with antibodies to the cytochromes of the inner 
membrane . Concomitant with these changes we observe a 
near complete loss of mitochondrial membrane potential 
as assessed by the vital dye Rhodamine-123, and remark-
ably, a loss of the mitochondrial genome (nucleoids) into 
the hepatocyte cytoplasm . In support of these findings, 
electron microscopy of these altered cells shows a striking 
loss of the inner cristae of these mitochondria leaving 
hollow, non-functional, organelles . Through molecular 
analysis of the MxB protein we have identified a central 
15 amino acid sequence that is essential for targeting MxB 
to the mitochondria . Importantly, this domain exhibits 
significant association with mitochondrial chaperones 
that are key in the import of nuclear encoded proteins 
into the mitochondria and normal maintenance of this 
organelle’s genome . In Summary, this study has identi-
fied a novel distribution and function for the anti-viral 
dynamin protein MxB that, in concert with mitochondrial 
chaperones, appears to play an essential role in main-
taining the normal integrity of the mitochondrial genome 
in hepatocytes . Further, MxB is likely to contribute to the 
innate immune response during viral infection by altering 
mitochondrial function and viability .
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Endothelium derived Notch signal promotes 
liver sinusoidal endothelial cell senescence 
and blunts angiocrine to hamper liver regener-
ation in an eNOS-Wnt2a dependent manner
Lin Wang, Kefeng Dou; Hepatic Surgery, Fourth Military Med-
ical University, Xi`an, China

Background & Aims: Liver sinusoid endothelial cells 
(LSECs) play pivotal roles in liver homeostasis . Notch regu-
lates vessel development . Disruption of Notch signaling 
results in hepatic vascular malformation . The current study 
aimed at further clarifying the roles and mechanisms of 
Notch signaling in LSECs in steady state and regeneration . 
Methods: Liver regeneration was induced by partial hepa-
tectomy (PHx) . Notch signaling was activated by induc-
ible LSEC-specific expression of Notch intracellular domain 
(NIC) or a recombinant Notch ligand, and blocked with a 
g-secretase inhibitor . YC-1 was used to activate soluble 
guanylate cyclase (sGC) . Morphological alterations were 
evaluated with electron microscopy, histochemistry and 
immunofluorescence . Gene expression was estimated with 
qRT-PCR and immunoblotting . Results: Notch signaling 
was reduced but reactivated later in LSECs after PHx . Reac-
tivation of Notch coincided with increased senescence in 
LSECs . Pharmaceutical inhibition of Notch signaling in 
PHx-triggered liver regeneration reduced LSEC senescence, 
while Notch activation significantly increased LSEC senes-
cence under steady state . Notch activation also induced 
LSEC capillarization, suggesting shared signaling pathways 
by LSEC senescence and capillarization . Indeed, Notch acti-
vation attenuated eNOS-sGC signaling that was essential 
for both of Notch activation-induced LSEC capillarization 
and senescence, as activation of sGC reversed these pheno-
types . During PHx-triggered liver regeneration, LSEC-spe-
cific Notch activation attenuated LSEC regeneration and 
increased their senescence, and blunted hepatocyte regen-
eration as well . The latter was likely attributed to reduced 
Wnt2a and HGF production by LSECs in sGC-dependent 
and -independent ways, respectively . Conclusions: Notch 
activation in LSECs promotes LSEC capillarization and 
senescence by repressing the eNOS-sGC pathway, and 
reduces angiocrine secretion of Wnt2a and HGF that 
support hepatocytes .
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Identification of Signaling Pathways That Regu-
late Differentiation and Transcription in Foxl1+ 
Reactive Ductal Cells
Sanghoon Lee, Soona Shin; Division of Pediatric General and 
Thoracic Surgery, Cincinnati Children’s Hospital Medical Cen-
ter, Cincinnati, OH

Background: Reactive ductules are frequently detected 
prior to and after the development of liver cancer in 
animal models . We have previously reported that fork-
head box L1 (Foxl1)-Cre mice can be used for labeling 
of the epithelial components of ductular reactions, and 
Foxl1+ cells can differentiate toward hepatocytes . One the 
other hand, our microarray data indicate that Foxl1+ cells 
express multiple paracrine factors that promote angiogen-
esis, mitosis, and tumorigenesis, implying potential roles 
of Foxl1+ cells in liver regeneration and disease progres-
sion . The purpose of this study is to investigate the role of 
multiple signaling pathways in differentiation of Foxl1+ 
cells and transcription of paracrine factors . Methods: 
Foxl1-Cre;RosaYFP mice (male, 6-8-week-old) were treated 
with the 3,5-diethoxycarbonyl-1,4-dihydrocollidine (DDC) 
diet for two weeks . We isolated YFP-labeled Foxl1+ cells 
using flow cytometry and established clonally expanded 
Foxl1+ cell line . Since it is well established that the Notch 
and Wnt pathways regulate differentiation of fetal 
hepatic cells during development, we investigated their 
relative roles in differentiation of reactive ductal cells by 
treating Foxl1+ cells with pharmacologic modulators of 
the selected pathways . Results: Immunostaining analyses 
indicated that Notch1 intracellular domain was detected 
in the nuclei of Foxl1+ cells while β-catenin was predomi-
nantly localized on the membrane/cytoplasm, suggesting 
different roles of the Notch and Wnt pathways in differ-
entiation of Foxl1+ cells . Inhibition of the Notch pathway 
and activation of the Wnt pathway upregulated markers 
of hepatocyte differentiation . On the other hand, the 
conditioned medium prepared from Foxl1+ cells promoted 
proliferation of human umbilical vein endothelial cells 
and human HCC cells Hep3B . Analyses of putative cis-reg-
ulatory regions indicated that the promoters of paracrine 
factors expressed by Foxl1+ cells are significantly enriched 
for the NF-κB binding motifs . The vast majority of the 
paracrine factors expressed by Foxl1+ cells were upregu-
lated in response to the NF-κB activators . Conclusion: Our 
data indicate that the Notch and Wnt signaling pathways 
regulate differentiation of Foxl1+ cells while the NF-κB 
signaling pathway regulates paracrine factor transcription . 
Future studies will evaluate the role of these pathways 
in Foxl1+ cell-driven liver regeneration and tumorigenesis 
using animal models .
Disclosures:
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Cardiovascular Risk in NAFLD- Not an Equal 
Opportunity: Implications for Women’s Health
Alina M. Allen1, Patrick S. Kamath1, Joseph J. Larson2, Kym-
berly D. Watt1, Sharonne N. Hayes3, Terry M. Therneau2; 1Gas-
troenterology and Hepatology, Mayo Clinic, Rochester, MN; 
2Biostatistics, Mayo Clinic, Rochester, MN; 3Cardiology, Mayo 
Clinic, Rochester, MN

Background: Subjects with nonalcoholic fatty liver disease 
(NAFLD) are at higher risk for CV events . Female sex is 
a protective cardiovascular (CV) risk factor . We explored 
if sex-related differences in CV risk persist in NAFLD . 
Methods: A community cohort of all adults diagnosed 
with NAFLD in Olmsted County, MN between 1997-2014 
was constructed using the Rochester Epidemiology Project 
database . Incident CV events (angina, myocardial infarc-
tion, heart failure, atrial fibrillation and stroke) after 
NAFLD diagnosis were identified . Using Cox regression 
analysis the CV risk in male (M) and female (F) NAFLD 
subjects referenced to a 4:1 cohort from the general popu-
lation, matched for age, gender, diabetes, hypertension, 
hyperlipidemia, and stratified for baseline CV disease . 
Results: We identified 4,196 NAFLD subjects (median age 
52, 52% women) and 15,786 controls; median follow-up 
was 7 (0 to 21) years . A total of 1684 CV events were identi-
fied . The risk of incident CV events was high in F (HR=1 .21, 
95% CI=1 .08-1 .36, p=0 .001) but not in M (HR=1 .08, 95% 
CI=0 .97-1 .21, p=0 .17) . In F with NAFLD the risk increased 
in all CV event types: angina (HR=1 .55, 95% CI=1 .27-1 .89), 
myocardial infarction (HR=1 .33, 95% CI=1 .01-1 .76), heart 
failure (HR=1 .31, 95% CI=1 .09-1 .58) (p<0 .05 for all), except 
atrial fibrillation and stroke . Consequently, the protec-
tive effect of F sex on CV events decreased from 24% 
in the general population (F:M HR =0 .76, 95% CI=0 .71-
0 .83, p<0 .001) to 13% in NAFLD subjects (F:M HR=0 .87, 
95% CI=0 .76-0 .99, p=0 .04) . The CV events manifested at a 
younger age in NAFLD compared to controls (Figure) . For 
example, the CV risk of a NAFLD F age 50 years is similar 
to that of a 58 yo M and a 62 yo F from the general popu-
lation . Conclusion: NAFLD is associated with significantly 
higher incidence of subsequent CV events in women, but 
not in men . Compared to the general population, the CV 
events manifest at younger age . These findings suggest 
that CV risk stratification in NAFLD should consider sex-re-
lated differences, as women may require more aggressive 
preventative measures to avoid worse CV outcomes .

Disclosures:
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Natural history of nonalcoholic fatty liver 
disease (NAFLD) in children receiving standard 
lifestyle counseling and placebo in NASH Clin-
ical Research Network (CRN) trials
Stavra Xanthakos1, Joel E. Lavine3, Katherine P. Yates2, Jef-
frey B. Schwimmer4, Jean P. Molleston5, Philip Rosenthal6, 
Karen F. Murray7, Miriam B. Vos8, Ajay Jain9, Mark Fishbein10, 
Cynthia A. Behling11, Elizabeth M. Brunt12, James Tonascia13, 
Edward Doo14; NASH Clinical Research Network; 1Pediatric 
Gastroenterology, Hepatology, & Nutrition, Cincinnati Chil-
dren’s, Cincinnati, OH; 2Epidemiology, Johns Hopkins Univer-
sity, Baltimore, MD; 3Pediatric Gastroenterology, Hepatology 
and Nutrition, Columbia University, New York, NY; 4Pediatrics, 
UC San Diego, San Diego, CA; 5Pediatric Gastroenterology, 
Hepatology and Nutrition, Indiana University School of Med-
icine, Indianapolis, IN; 6Pediatrics, UCSF, San Francisco, CA; 
7Pediatric GI and Hepatology, University of Washington Medi-
cal Center, Seattle, WA; 8Pediatric Gastroenterology, Hepatol-
ogy and Nutrition, Emory University, Atlanta, GA; 9Pediatric 
Gastroenterology, Hepatology and Nutrition, St. Louis Univer-
sity School of Medicine, St. Louis, MO; 10Pediatric Gastroen-
terology, Hepatology and Nutrition, Northwestern Feinberg 
School of Medicine, Chicago, IL; 11Pathology, Sharp Memorial 
Hospital, San Diego, CA; 12Pathology and Immunology, Wash-
ington University, St. Louis, MO; 13Biostatistics and Epidemiol-
ogy, Johns Hopkins University, Baltimore, MD; 14NIDDK, Liver 
Disease Research, National Institutes of Health, Bethesda, MD

Background: Very little is known or published on the 
natural history of NAFLD in children . Since children 
develop NAFLD early, with histologic disease severity 
similar to adults, our aim was to determine significant 
factors related to histological outcome in children with 
NAFLD receiving lifestyle counseling over time . Methods: 
Paired liver biopsies (entry and end of treatment) were 
analyzed in 122 children with NAFLD, 8-17y old, enrolled 
in the placebo arms of two double-blind, randomized clin-
ical trials at 10 NASH CRN centers from 2005-2015 . Children 
received standard lifestyle counseling and placebo over 52 
or 96 weeks . Histologic progression to definite NASH and 
increase in fibrosis ≥1 stage were analyzed with respect to 
baseline clinical, demographic and anthropometric data, 
changes in variables over time, and by adolescent (13-17y, 
n=62) vs . preadolescent (8-12y, n=60) age using ANCOVA 
and logistic regression models . Incident type 2 diabetes 
(T2D) was reported . Results: The cohort was 74% male, 
64% white, 71% Hispanic, with mean age 13 ± 3y and 
BMI 32 ± 6 kg/m2 (z-score 2 .2 ± 0 .4) . At baseline, pread-
olescents had more bridging fibrosis (23% vs . 5%;p= .02) 
and borderline zone 1 NASH (57% vs . 13%), but less defi-
nite NASH (15% vs . 47%;p< .001) vs . adolescents . Over 
time, fibrosis improved in 34% and progressed in 23%, 
with no age/sex difference . None had cirrhosis at baseline 
(per protocol) or at follow-up . Borderline/definite NASH 
resolved in 29% (28/96) . Progression to definite NASH 
occurred in 18% (15/84) and was associated with higher 
ALT (RR 3 .3, 95%CI:1 .3,7 .9), AST (RR 6 .6, 95%CI:1 .3,33 .0), 
GGT (RR 6 .0, 95%CI:1 .2,30 .6), total cholesterol (RR 5 .2, 
95%CI:1 .1,25 .0), LDL cholesterol (RR 7 .8, 95%CI:1 .2,50 .9) 
levels at baseline, and increasing BMI z-score over time 
(RR 3 .9, 95%CI:1 .0,15 .0) [all p<0 .05] . While not signifi-
cant, hemoglobin A1C (RR 3 .4, 95%CI: 1 .0,11 .4;p= .05) 
increased over time with NASH progression . White race 
(RR 3 .3, 95%CI:1 .1,9 .3; p= .03), worsening ALT (RR 2 .4, 
95%CI:1 .2,4 .8;p= .01), GGT (1 .1, 95% CI:1 .0,1 .1;p= .002) and 
A1C (RR 2 .3, 95%CI:1 .1,4 .7;p= .03) were associated with 
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fibrosis progression . In all, 28% (34/122) had worsening 
in either fibrosis or NASH, while 7% (9/122) had both . T2D 
developed in 8%, an incidence rate (IR) of 44 .3/1000 person 
years . Conclusion: Histologic severity of NAFLD worsened 
in almost 1/3 of children receiving standard lifestyle coun-
seling over interval assessed . Children with NAFLD warrant 
close follow-up and more intensive intervention, partic-
ularly if BMI, ALT, GGT and glucose homeostasis worsen 
over time . High incidence of T2D, >300 fold the population 
IR in children, supports screening in these youth .
Disclosures:
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Jean P . Molleston - Grant/Research Support: gillead, roche, vertex, none, 
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Karen F . Murray - Grant/Research Support: Gilead; Stock Shareholder: 
Merck
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Bristol Myers Squibb; Grant/Research Support: Resonance Health, AMRA-
Advanced MRI Analytics AB
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Racial and Ethnic Disparities in Non-Alcoholic 
Fatty Liver Disease Prevalence, Severity, and 
Outcomes in the United States: A Meta-Analysis
Nicole E. Rich1, Stefany Oji4, Arjmand R. Mufti1, Jef-
frey D. Browning1, Neehar D. Parikh2, Mobolaji Odewole1, 
Helen Mayo3, Amit G. Singal1; 1Internal Medicine, Division of 
Digestive and Liver Diseases, UT Southwestern Medical Cen-
ter, Dallas, TX; 2Internal Medicine, Division of Gastroenterol-
ogy, University of Michigan, Ann Arbor, MI; 3Health Sciences 
Digital Library and Learning Center, UT Southwestern Medical 
Center, Dallas, TX; 4Internal Medicine, UT Southwestern Medi-
cal Center, Dallas, TX

Background: Non-alcoholic fatty liver disease (NAFLD) 
is the most common chronic liver disease in the U .S ., 
although its burden may not be equally distributed across 
race/ethnicities . Aim: We conducted a systematic review 
and meta-analysis to characterize racial/ethnic disparities 
in NAFLD prevalence, severity, and prognosis . Methods: 
We searched MEDLINE, EMBASE, and Cochrane databases 
from inception through August 2016 . Two investiga-
tors identified studies that reported NAFLD prevalence 
in population-based or high-risk cohorts, NAFLD severity 
including presence of nonalcoholic steatohepatitis (NASH) 
and significant fibrosis, and NAFLD prognosis including 
development of cirrhosis complications and mortality . 
Pooled relative risks, according to race/ethnicity, were 
calculated for each outcome using the DerSimonian and 
Laird method for a random effects model . We found 
no evidence of publication bias for NAFLD prevalence 
or severity by Egger’s test or funnel plot inspection . The 
study was conducted in accordance with PRISMA guide-
lines . Results: We identified 34 studies with 368,569 
unique patients that characterized disparities in NAFLD 

prevalence, severity or prognosis . Overall, Hispanics had 
higher risk of NAFLD than whites, with a pooled RR of 
1 .36 (95% CI 1 .08-1 .73), and whites had higher risk of 
NAFLD than blacks with a pooled RR of 1 .48 (95%CI 
1 .19-1 .84), although differences between groups were 
smaller in high-risk cohorts (range 47 .6%-55 .5%) than 
population-based cohorts (range 13 .0%-22 .9%) . Among 
NAFLD patients, risk of NASH was higher in Hispanics 
(RR 1 .09, 95%CI 0 .98-1 .21) and lower in blacks (RR 0 .72, 
95%CI 0 .60-0 .87) than whites . The overall pooled propor-
tion of patients with NAFLD with significant fibrosis 
(stage F3-F4) was 19 .5% (95%CI 18 .1-20 .9%) . Significant 
fibrosis proportions were numerically highest in whites 
(22 .3%, 95% CI 20 .5-24 .2%) and Hispanics (19 .6%, 95% 
CI 16 .0-23 .0%) and lowest among blacks (13 .1%, 95% 
CI 8 .9-18 .2%); however differences were not statistically 
significant (whites vs . blacks: RR of 0 .91, 95% CI 0 .82-1 .00; 
whites vs . Hispanics: RR 1 .02, 95%CI 0 .94-1 .11) . Data were 
limited and discordant regarding racial/ethnic disparities 
in NAFLD prognosis . Conclusion: There are significant 
racial/ethnic disparities in NAFLD prevalence and severity 
in the U .S ., with the highest burden in Hispanics and 
lowest burden in blacks; however, data are discordant 
regarding the presence of racial/ethnic disparities in prog-
nosis among NAFLD patients .
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Should Screening for Fatty Liver Be Conducted 
at Primary Care Clinics?
Tarek I. Hassanein1, Jesus David Castrejon2, Anna Marie Hef-
ner1, Cristobal Soto1, Catherine Hill1, Beth Vawter1, 
Renee Pozza1, Fatma Barakat2, Julio A. Gutierrez1; 1Southern 
California Liver Centers, Coronado, CA; 2Southern California 
Research Center, Coronado, CA

Background: Fatty liver is quite prevalent among individ-
uals living in developed countries . It correlates with the 
increase in prevalence of obesity, diabetes mellitus, and 
metabolic syndrome . Screening for fatty liver has been 
dependent on ultrasonography, which is not sensitive 
nor specific in assessing the degree of fat deposition or 
liver fibrosis . Over the last few years, hepatic elastography 
using FibroScan® has been gaining popularity in assessing 
hepatic fibrosis . More recently, fibroscans are capable to 
estimate the degree of fat deposition in the liver using 
controlled attenuation parameter (CAP) . We initiated a 
screening program for fatty liver and liver fibrosis using 
FibroScan® in a primary care facility in Southern Cali-
fornia . Patients attending primary care clinic who have 
no known history of liver disease were offered screening 
using the FibroScan® device . Aim: To estimate the prev-
alence of fatty liver and liver fibrosis in patients with no 
known history of liver disease in a primary care setting . 
Methods: Between March 6, 2017 and May 29, 2017, 1650 
patients attending a primary care clinic, who have no 
known history of liver disease were asked to participate 
in the screening program . 856 individuals agreed to be 
screened and their demographics, past medical history 
and current medications were recorded, as well as their 
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laboratory tests . Results: Of the 856 patients, 554 (65%) 
were females; 302 (35%) were males . The mean age was 
44 .6 ±16 .8 years . Hispanics were 77 .1%, whites 6 .4%, Asian 
4 .2% and others 1 .6% . Twenty-three percent had a BMI 
>35 and 20% had BMI between 30-35 . Diabetes was found 
in 12 .9% and 13 .4% had hyperlipidemia . 282 patients 
(33%) had significant fatty infiltration with a CAP >290 of 
which 4 .3% had fibrosis score over 15 kPa; 12 .0% between 
7-15 kPa . Summary: In patients with no known history 
of liver disease attending a primary care clinic, 33% had 
significant fat infiltration of the liver; 16 .7% had signif-
icant liver fibrosis . In conclusion; 1) Obesity (BMI >30) is 
prevalent (>40%); 2) fatty liver and liver fibrosis are prev-
alent (>30% and >16% respectively) among patients who 
are not aware of having liver disease; 3) FibroScan® is a 
powerful tool for screening individuals for chronic liver 
disease in the primary care setting .
Disclosures:
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Prevalence and Clinical Characteristics of 
Nonalcoholic Fatty Liver Disease in Lean 
Subjects in Comparison with Overweight or 
Obese Individuals: A cross-sectional study
Hwi Young Kim1, Su Jung Baik2, Tae Hun Kim1, Kwon Yoo1; 
1Department of Internal Medicine, Ewha Womans University 
School of Medicine, Seoul, Korea (the Republic of); 2Health 
Promotion Center, Yonsei University Gangnam Severance Hos-
pital, Seoul, Korea (the Republic of)

Background/Aims: Although nonalcoholic fatty liver 
disease (NAFLD) is frequently diagnosed in obese or over-
weight subjects, approximately 10-20% of lean individuals 
also develop NAFLD . However, data on lean patients with 
NAFLD are scarce . The aim was to investigate the prev-
alence, clinical characteristics, and risk factors of NAFLD 
across populations with different body habitus . Methods: 
Out of 16,398 health check-up examinees between 2008 
and 2016, we enrolled 12,002 subjects without known liver 
disease or significant alcohol consumption . The diagnosis 
of fatty liver was made using ultrasound examination . 
Results: Overall prevalence of NAFLD was 35 .6% (n=4276) . 
All subjects were categorized into three subgroups 
according to their body mass indexes; group 1 (BMI <23 kg/
m2; n=5815), group 2 (23≤ BMI <25; n=2869) and group 3 
(BMI ≥25; n=3318) . The prevalence of NAFLD in each group 
was 13 .3 % (n=772) in group 1, 42 .5% (n=1231) in group 
2, and 68 .5% (n=2273) in group 3, respectively (P<0 .001) . 
Risk factors for the development of NAFLD in each group 
included the followings: age, female sex, less than 3 times 
of exercise per week, impaired fasting glucose, metabolic 
syndrome, hematocrit, uric acid, fat mass in group 3; age, 
female sex, less than 3 times exercise per week, metabolic 
syndrome, uric acid, fat mass in group 2; and age, female, 
impaired fasting glucose, HTN, metabolic syndrome, uric 
acid, fat mass in group 1 . Among patients with NAFLD in 

groups, metabolic syndrome was present in 39 .4% in group 
1, 49 .0% in group 2, and 67 .8% in group 3, respectively (P 
<0 .001) . Mean C-reactive protein in group 1-3 was 1 .25, 
1 .47, and 1 .95, respectively (P<0 .001) . Mean NAFLD fibrosis 
score was -2 .97, -2 .77, and -2 .46, respectively . Mean TyG 
index was highest in group 3 (3 .89), followed by group 2 
(3 .83) and group 1 (3 .78) (P<0 .001) . In patients who under-
went transient elastography (n=161), median liver stiff-
ness and controlled attenuation parameter were higher in 
group 3 (5 .50 kPa; 248 .1 dB/m) than in group 2 (4 .18 kPa; 
258 .5 dB/m) and in group 1 (3 .51 kPa; 280 .0 dB/m), with 
P<0 .001 for both parameters . For extrahepatic manifes-
tations, mean of coronary calcium score was significantly 
higher in group 3 than in group 1 or group 2 (P<0 .001); 
prevalence of chronic kidney disease (GFR <60 ml/min) was 
not different among group 1-3 (P=0 .677). Conclusions: In 
this cross-sectional study, NAFLD in lean subjects (BMI <23) 
was not uncommon, albert less frequent than subjects 
with higher BMI . Noninvasive indices suggested less severe 
disease in terms of systemic inflammation, insulin resis-
tance, liver fibrosis and extrahepatic manifestations .
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The Long-Term Clinical Course of Histologically 
Advanced Nonalcoholic Fatty Liver Disease. 
Impact of Fibrosis Severity on Major Clinical 
Outcomes.
Eduardo Vilar-Gomez1,2, Luis C. Bertot3, Vincent W. Wong4, 
Marlen I. Castellanos Fernandez5, Rocío Aller6, Moham-
med Eslam7, Jacob George7, Leon A. Adams8, Manuel Rome-
ro-Gómez2; 1Division of Gastroenterology and Hepatology, 
Indiana University School of Medicine, Seville, Spain; 2Unit for 
the Management of Digestive Diseases, Virgen del Rocio Uni-
versity Hospital, Seville, Spain; 3School of Medicine and Phar-
macology the University of Western Australia, Nedlands, WA, 
Australia; 4Department of Medicine and Therapeutics, The 
Chinese University of Hong Kong, Hong Kong, Hong Kong; 
5Department of Research and Teaching, Institute of Gastroen-
terology, Havana, Cuba; 6Gastroenterology, Hospital Clinico 
Universitario, Valladolid, Spain; 7Storr Liver Unit, Westmead 
Millennium Institute and Westmead Hospital, University of 
Sydney, Sydney, NSW, Australia; 8Medicine and Pharmacol-
ogy, University of Western Australia, Nedlands, WA, Australia

BACKGROUND The natural course of nonalcoholic fatty 
liver disease (NAFLD) with advanced fibrosis has not been 
fully investigated . We aimed to describe the long-term 
clinical outcomes and influence of histological features 
and liver function on patients with NAFLD and advanced 
fibrosis . METHODS We conducted a multicenter, interna-
tional (Spain, Australia, Hong Kong and Cuba) prospective 
cohort study of 458 NAFLD patients with biopsy-proven 
bridging fibrosis (F3=159) or compensated cirrhosis 
(Child-Pugh [CP] A5=222 and A6=77) who were followed 
between April 1995 and December 2016 . Cox-proportional 
hazard and competing risk models were performed to 
define the cumulative incidence of major clinical outcomes 
and to identify risk factors associated with long-term 
prognosis . Follow-up began from the date of biopsy, and 
ended on the date of the last visit, death, or transplant . 
All analyses were adjusted by center, race/ethnicity, age, 
gender and fibrosis stage . RESULTS During a mean of 5 .7 
years (range, 2 .7-8 .2) of follow-up, there were 84 deaths/
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transplants (41 deaths and 43 liver transplants), 90 initial 
hepatic decompensation events, 42 hepatocellular carci-
noma (HCC), 14 major vascular events and 30 non-hepatic 
cancers (predominantly colorectal cancer [50%]) . Most 
deaths were liver-related (35 of 43, 81%) . Survival without 
transplant was 54% (F3, 83%; F4 + CP A5, 32%; F4 + CP 
A6, 0%; P<0 .01) . Among cirrhotic patients, a total of 115 
(38%) first major events occurred, most commonly hepatic 
decompensation (81/115, 70%) and HCC (20/114, 17%) . 
Among F3 patients, a total of 26 first events occurred, of 
which 10 (38%) and 9 (35%) were related to non-hepatic 
malignancies and vascular events . Cirrhosis increased the 
risk of death/transplant, decompensation, and HCC by 4 .3, 
4 .5 and 3 .9 folds respectively, but was associated with a 
lower risk of vascular events (sHR: 0 .3), all P<0 .05 . Interest-
ingly in the cirrhotic cohort, steatosis ≥33% but not lobular 
inflammation or ballooning was independently associated 
with better overall survival (HR: 0 .44) and lower rates of 
liver-related complications (sHR for decompensation: 0 .43; 
sHR for HCC: 0 .32), however, it did not impact on develop-
ment of vascular events . NAFLD fibrosis score (HR: 1 .62 for 
death and sHR for HCC: 1 .38) and FIB-4 index (HR: 1 .34 for 
death and sHR for HCC: 1 .17) were associated with highest 
risks of death/transplant and HCC, and these associations 
were evident even in cirrhotic patients . CONCLUSION The 
clinical course of advanced NAFLD is driven predominantly 
by liver-related adverse outcomes in patients with cirrhosis 
whereas non-hepatic malignancies and vascular events in 
patients with bridging fibrosis . 
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C-BREEZE 2: Efficacy and Safety of a Two-Drug 
Direct-Acting Antiviral Agent (DAA) Regimen 
Ruzasvir 180 mg and Uprifosbuvir 450 mg for 
12 Weeks in Adults With Chronic Hepatitis C 
Virus (HCV) Genotype (GT)1, 2, 3, 4, or 6
Eric Lawitz1, Edward J. Gane2, Jordan J. Feld3, Maria Buti4, 
Graham R. Foster5, Mordechai Rabinovitz6, Eduard Z. Burnev-
ich7, Helena Katchman8, Krzysztof Tomasiewicz10, Fred-
erick Lahser9, Beth Jackson9, Melissa Shaughnessy9, 
Stephanie Klopfer9, Wendy W. Yeh9, Michael Robertson9, 
George J. Hanna9, Eliav Barr9, Heather Platt9; 1University of 
Texas Health Science Center, Texas Liver Institute, San Anto-
nio, TX; 2Auckland City Hospital, Auckland, New Zealand; 
3Toronto Centre for Liver Disease, University of Toronto, 
Toronto, ON, Canada; 4Liver Unit Hospital Universitari Vall 
d’Hebron and Centro de Investigación Biomédica en Red de 
Enfermedades Hepáticas y Digestivas (CIBERehd) del Instituto 
Carlos III Barcelona, Barcelona, Spain; 5Queen Mary Univer-
sity, London, United Kingdom; 6Division of Gastroenterology, 
Hepatology and Nutrition, University of Pittsburgh Medical 
Center, Pittsburgh, PA; 7I.M. Sechenov First Moscow State 
Medical University, Moscow, Russian Federation; 8Gastroen-
terology, Tel-Aviv Sourasky Medical Center, Tel Aviv, Israel; 
9Merck & Co., Inc., Kenilworth, NJ; 10Medical University of 
Lublin, Lublin, Poland

Background: Ruzasvir (RZR, MK-8408, an NS5A inhibitor) 
and uprifosbuvir (UPR, MK-3682, an NS5B nucleotide inhib-
itor) are highly potent HCV DAAs . A Phase 2 trial evaluating 
the two-drug combination of RZR 60 mg + UPR 450 mg 
suggested suboptimal efficacy in certain HCV genotypes 
(C-BREEZE 1) . The aim of this phase 2 trial was to assess 
the efficacy and safety of a higher dose of RZR 180 mg 
in combination with UPR 450 mg for 12 weeks . Methods: 
This is a Phase 2, open-label clinical trial conducted in 2 
cohorts (NCT02956629) . Enrollment was paused after the 
first 50 participants (Cohort 1); if safety and tolerability 
were considered acceptable during the initial treatment 
period, enrollment was resumed to complete Cohort 2 . 
Treatment-naive or interferon ± ribavirin–experienced 
participants with or without compensated cirrhosis were 
enrolled in both cohorts . All participants received RZR 180 
mg + UPR 450 mg once daily for 12 weeks . The primary 
objectives were the assessment of efficacy (proportion of 
participants with HCV RNA <15 IU/mL at 12 weeks after the 
end of study therapy; SVR12), as well as safety and toler-
ability . Polymorphisms within the NS5A and NS5B gene 
regions associated with resistance in the DAA class were 
assessed using next-generation sequencing (15% sensi-
tivity threshold) . Results: Overall, 267 participants were 
enrolled: 48 participants with GT1-4 infection in Cohort 
1, and 219 additional participants with GT1-6 infection 
in Cohort 2 . The distribution of genotypes in the overall 
study population was: 1a, n=47; 1b, n=28; 2, n=50; 3, n=61; 
4, n=56; 5, n=3; 6, n=22 . Fifty-nine (22%) participants had 
compensated cirrhosis . Results to date are based on 44 
participants from Cohort 1 who have at least 4 weeks of 
post treatment follow-up (Table) . Of those enrolled in 
Cohort 1, at least one baseline NS5A or NS5B resistance-as-
sociated substitution (RAS) was detected in 50% and 6%, 
respectively . All participants achieved SVR4 . Treatment 
was generally well tolerated, with no reported renal safety 
events . The most frequent study drug-related adverse 
events in all participants were fatigue (8%), headache 
(6%), diarrhea (6%), and nausea (5%) . Conclusions: The 
two-drug combination of RZR 180 mg + UPR 450 mg for 
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12 weeks was highly effective and well-tolerated in GT1-, 
2-, 3-, or 4-infected participants with or without compen-
sated cirrhosis treated in Cohort 1 of the trial . The pres-
ence of baseline NS5A RASs did not impact the response 
rate . Complete SVR12 results will be presented .

SVR4 = HCV RNA >15 IU/mL at 4 weeks after the end of study 
therapy .
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Efficacy and Safety of Glecaprevir/Pibrentasvir 
for 8 or 12 Weeks in Treatment-Naïve Patients 
with Chronic HCV Genotype 3: An Integrated 
Phase 2/3 Analysis
Steven L. Flamm1, David L. Wyles2, Stanley Wang3, 
David J. Mutimer4, Jürgen K. Rockstroh5, Yves J. Horsmans6, 
Paul Y. Kwo7, Ola Weiland8, Erica Villa9, Jeong Heo10, 
Edward J. Gane11, Stephen D. Ryder12, Tania M. Welzel13, 
Teresa Ng3, Sandra S. Lovell3, Ran Liu3, Preethi Krishnan3, 
Sarah Kopecky-Bromberg3, Armen Asatryan3, Roger Trinh3, 
Federico J. Mensa3; 1Northwestern Feinberg School of Medi-
cine, Chicago, IL; 2Denver Health Medical Center, Denver, CO; 
3AbbVie, Inc, North Chicago, IL; 4Queen Elizabeth Hospital 
and NIHR Liver Biomedical Research Unit, Birmingham, United 
Kingdom; 5Universitätsklinikum Bonn, Bonn, Germany; 6Uni-
versité Catholique de Louvain, Brussels, Belgium; 7Division of 
Gastroenterology and Hepatology, Stanford University, Palo 
Alto, CA; 8Karolinska University Hospital Huddinge at Karo-
linska Institutet, Stockholm, Sweden; 9University of Modena 
and Reggio Emilia, Modena, Italy; 10Department of Internal 
Medicine, College of Medicine, Pusan National University 
and Medical Research Institute, Busan, Korea (the Republic 
of); 11Liver Unit, Auckland City Hospital, Auckland, New Zea-
land; 12Nottingham Digestive Diseases Centre and Biomedical 
Research Unit, Nottingham, United Kingdom; 13JW Goethe 
University Hospital, Frankfurt, Germany

BACKGROUND: Glecaprevir (identified by AbbVie and 
Enanta) and pibrentasvir (coformulated as G/P) is a 
pangenotypic NS3/4A protease inhibitor and NS5A inhib-
itor combination that was well-tolerated and demon-
strated high efficacy in patients with HCV genotype (GT) 
3 in phase 2 and 3 clinical trials . METHODS: Safety and 
efficacy data from treatment-naïve patients with HCV 
GT3 infection, without cirrhosis or with compensated 
cirrhosis, were pooled across five phase 2 and 3 studies of 
8 or 12 weeks of once-daily G/P treatment . Efficacy was 
measured as sustained virologic response at post-treat-
ment week 12 (SVR12); safety (adverse events and 
laboratory abnormalities) was also analyzed . RESULTS: 
Among 571 patients with HCV GT3 infection, 208 and 
294 patients without cirrhosis were treated with 8 and 12 
weeks of G/P, respectively; 69 patients with cirrhosis were 
treated for 12 weeks . The majority had subtype 3a (99%; 
565/571) . Twenty-two percent (121/571) of patients had 
baseline polymorphisms in NS5A (positions 24, 28, 30, 31, 
58, 92, and 93) . Sixty-five percent of patients (374/571) 
had a history of injection drug use; 17% (95/571) were 
on stable opiate substitution therapy . Among patients 
without cirrhosis, 18% (38/208) and 11% (31/294) treated 
for 8 and 12 weeks had F3 fibrosis, respectively . Intent-
to-treat (ITT) SVR12 rates were 95% (198/208) and 95% 
(280/294) in patients without cirrhosis treated for 8 and 
12 weeks, respectively; modified ITT (excluding those with 
non-virologic failure) SVR12 rates were 97% (198/204) 
and 98% (280/285) . Relapse rates were 2 .5% (5/200) for 
8 weeks and 1 .4% (4/281) for 12 weeks . ITT and modified 
ITT SVR12 rates for patients with cirrhosis treated for 12 
weeks were 97% (67/69) and 99% (67/68), respectively . 
Adverse events (AEs) occurring in ≥10% of patients were 
headache, fatigue, and nausea . There were no drug-re-
lated serious AEs . AEs leading to study drug discontin-
uation were rare, and there were no post nadir Grade 
3 or higher alanine aminotransferase abnormalities .  
CONCLUSIONS: G/P was well-tolerated and resulted in 
high SVR12 rates in treatment-naïve patients with HCV 
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GT3 infection . Among non-cirrhotic patients, no addi-
tional benefit was associated with extension of treatment 
from 8 to 12 weeks .
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Do resistance associated substitutions (RAS) 
or Ribavirin (RBV) use influence treatment 
success of Sofosbuvir (SOF)/Velpatasvir (VEL) 
in chronic hepatitis C genotype 3 (GT 3) infec-
tion? – Results from the GErman hepatitis C 
COhort (GECCO)
Stefan Christensen1, Patrick Ingiliz2, Stefan Mauss7, Diet-
rich Hueppe8, Axel Baumgarten2, Guenther Schmutz7, Karl 
Georg Simon3, Florian Berger7, Heiner W. Busch1, Martin Dae-
umer4, Knud Schewe9, Juergen K. Rockstroh5, Thomas Lutz10, 
Johann von Felden11, Joerg Timm6, Julian Schulze zur 
Wiesch11; 1Infectious Diseases, Center for interdisciplinary 
Medicine (CIM), Muenster, Germany; 2Center for Infectiology 
Berlin (CIB), Berlin, Germany; 3Practice for Gastroenterology 
Leverkusen, Leverkusen, Germany; 4Immungenetik Kaiser-
slautern, Kaiserslautern, Germany; 5Medizinische Klinik und 
Poliklinik I Universitätsklinikum, Bonn, Germany; 6Institut 
fuer Virologie, Universitaetsklinikum Duesseldorf, Duessel-
dorf, Germany; 7Center for HIV and Hepatogastroenterology, 
Duesseldorf, Germany; 8Practice for Gastroenterology, Herne, 
Germany; 9Infektionsmedizinisches Centrum Hamburg (ICH), 
Hamburg, Germany; 10Infektiologikum, Frankfurt, Germany; 
11Ambulanzzentrum Virushepatologie, Universitätsklinikum 
Hamburg-Eppendorf, Hamburg, Germany

Introduction To date EMA has approved 5 different SOF 
containing regimes for the treatment of GT3 with SOF/VEL 
being the most recent . In ASTRAL 3 study baseline NS5A 
RAS were associated with a higher risk of virologic failure . 
The worth of the addition of RBV in difficult to treat GT3 
to prevent relapse is still under debate . Real-life data 
could further define the best use of SOF/VEL . Methods The 
GECCO cohort is a prospective multicenter cohort from 9 
sites in Germany . For this analysis all GT3 infected patients 
starting SOF/VEL +/-RBV from 8/2016 were included . Base-
line demographics, treatment responses and baseline RAS 
are reported for a subset of patients, full dataset analysis 
will be available at time of the conference . Results Until 
March 2017 n=2280 patients started in GECCO on a 2nd 
generation DAA regimen, n=630 with GT3 infection . N= 
139 of GT3 infected started on SOF/VEL +/- RBV . Table 1 
shows baseline demographics and clinical characteristics . 
All patients were assigned to SOF/VEL for 12 weeks, RBV 
was added in n= 13 (9%), n=33/139 pretreated (n=24/33 
PegIFN +/- RBV, n=7/33 with SOF based regimes), n=31/139 
(22%) had liver cirrhosis defined by FibroScan >12 .5 kPa or 
APRI >2 . Of those with cirrhosis n=8/31 were pretreated, 
for n=12/31 (39%) RBV was added to the regimen . SVR12 
rates were 87% (n=85/97) (ITT) and 99% (n=85/86) (PP) 
for all patients . In patients with cirrhosis SVR12 was 83% 
(n=10/12) (ITT) and 91% (10/11) (PP) without and 88% 
(n=7/8) (ITT) and 100% (7/7) (PP) with RBV . One cirrhotic 
patient pretreated with SOF+RBV had a relapse . N=58/139 
were tested for baseline NS5A RAS so far, A30K were 
found in n=4/58 by population sequencing . All had SVR12 . 
Conclusion: GT3 patients treated with SOF/VEL +/- RBV 
in GECCO show high success rates comparable to clinical 
phase III studies even in the presence of baseline NS5A 
RAS . High LTFU are still a concern in this real world cohort .
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Baseline demographics and clinical characteristics of n=139 
GT3 on SOF/VEL+/-RBV
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Significant and Sustained Improvement of 
Health-Related Quality of Life (HRQL) Scores in 
Patients with Hepatitis C (HCV) and Sustained 
Virologic Response (SVR)
Zobair M. Younossi1, Maria Stepanova2, Edward J. Gane3, 
Ira Jacobson4, David R. Nelson5, Ashley S. Brown6, 
Issah Younossi1, Linda Henry2; 1Center for Liver Diseases, 
Department of Medicine, Inova Fairfax Hospital, Falls Church, 
VA; 2Center for Outcomes Research in Liver Disease, Washing-
ton DC, DC; 3New Zealand Liver Transplant Unit Auck-
land City Hospital, Auckland, New Zealand; 4Medicine M t . 
Sinai Beth Israel, New York, NY; 5University of Florida, Gaines-
ville, FL; 6Liver & Antiviral Unit Imperial College Health-
care NHS Trust, London, United Kingdom

Background: Chronic HCV infection has been associ-
ated with adverse clinical outcomes (mortality related to 
hepatic and extrahepatic manifestations) as well as signif-
icant economic burden and impairment of patients’ HRQL . 
Achieving SVR has been associated with clinical benefits 
and short-term improvement in HRQL scores . However, 
long-term sustainability of these HRQL improvements is 
unknown . Aim: To assess long-term changes in HRQL of 
subjects with chronic HCV infection who have achieved 
SVR . Methods: We included chronic HCV-infected subjects 

with complete baseline data who had achieved SVR with 
sofosbuvir-based regimens and had been enrolled in a 
follow-up registry . HRQL was assessed every 24 weeks for 
up to 144 weeks using Short Form-36v2 . Results: Baseline 
data was available for 3,486 subjects with SVR-12 (age 
53±10, 62 .3% male, 15 .6% cirrhosis, 10 .1% diabetes, 62% 
employed) . Compared to the HRQL scores prior to their 
initial treatment, patients experienced significant improve-
ments of HRQL in all domains of SF-36 upon achieving SVR 
and entry into the registry (up to +8 .2%, all p<0 .0001) . 
By week 144 of follow-up, all gains in HRQL scores were 
maintained (all p<0 .0004) (Figure) . Notably, the greatest 
HRQL gains were consistently observed in the General 
Health and Vitality domains . Furthermore, upon achieving 
SVR, all SF-36 domain scores in the study cohort exceeded 
the general population norms (all p<0 .0001) . In multivar-
iate regression analysis, history of cirrhosis, depression, 
anxiety, and clinically overt fatigue were independent 
predictors of HRQL impairment (p<0 .05) . Conclusions: 
Improvement in HRQL after achieving SVR is maintained 
in long-term follow-up . These data support the compre-
hensive and sustainable benefit of HCV cure .
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Evaluation of the efficacy and tolerability of 
JNJ-4178 (AL-335, odalasvir, and simeprevir) 
in hepatitis C virus-infected patients without 
cirrhosis: The Phase IIb OMEGA-1 study
Stefan Zeuzem1, Stefan Bourgeois2, Susan Greenbloom3, 
Maria Buti4, Alessio Aghemo5, Ewa Janczewska6, Seng 
Gee Lim7, Chris Corbett8, Wouter Willems8, Leen Vijgen8, 
Sivi Ouwerkerk-Mahadevan8, Maria Beumont8, Rekha Sinha9, 
Ronald Kalmeijer9, Michael Biermer8; 1J. W. Goethe Univer-
sity, Frankfurt am Main, Germany; 2Department of Gastroen-
terology and Hepatology, ZNA Antwerp, Antwerp, Belgium; 
3Toronto Digestive Disease Associates, Inc., Vaughan, ON, 
Canada; 4Hospital Vall d’Hebron and Centro de Investigación 
Biomédica en Red en Enfermedades Hepáticas y Digestivas 
(CIBERehd), Barcelona, Spain; 5Fondazione IRCCS CA’ Granda 
Ospedale Maggiore Policlinico, Milan, Italy; 6Outpatients 
Clinic for Hepatology, ID Clinic, Myslowice, Poland; 7National 
University Hospital, Singapore, Singapore; 8Janssen Research 
& Development, Janssen Pharmaceutica NV, Beerse, Belgium; 
9Janssen Research & Development, LLC, Titusville, NJ

Background: The efficacy, safety, and pharmacokinetics 
(PK) of a 3 direct-acting antiviral (3-DAA) combination 
(AL-335, novel uridine-based nucleotide analog hepatitis 
C virus [HCV] NS5B polymerase inhibitor; odalasvir [ODV], 
novel HCV NS5A inhibitor; and simeprevir [SMV], approved 
HCV NS3/4A protease inhibitor) in HCV-infected patients 
(pts) have been reported previously from the Phase IIa 
Study AL-335-604 (NCT02569710) . Sustained virologic 
response rates 12 (SVR12) and 24 (SVR24) weeks after end 
of treatment (EOT) of 100% were achieved in HCV geno-
type (GT)1-infected pts without cirrhosis following 6 or 
8 weeks of treatment, and the regimen was well toler-
ated . The combination of AL-335 800 mg, ODV 25 mg, and 
SMV 75 mg once daily (QD) is being further evaluated as 
JNJ-4178 in the Phase IIb OMEGA-1 study (NCT02765490) . 
Methods: This multicenter, randomized (1:1), open-label 
study includes treatment-naïve pts or pts previously 
treated with (peg)interferon (IFN) (18−70 years of age) 
with HCV GT1, 2, 4, 5, or 6 infection, without cirrhosis . 
Exclusion criteria included prior DAA treatment and HCV 
GT3 infection . Pts received JNJ-4178 for 6 or 8 weeks and 
will be followed-up for 24 weeks after EOT . The primary 
objective is SVR12 . Secondary objectives include safety/
tolerability (including adverse events [AEs] and abnormali-
ties in laboratory parameters, electrocardiogram, or echo-
cardiogram) and PK . SVR12 results will be compared with 
historical data from IFN-free, DAA regimens and tested 
with a non-inferiority margin of 10% (2-sided testing at 
0 .05 significance level) . Results: In total, 365 pts were 
enrolled and randomized to 6 (N=183) or 8 weeks (N=182), 
the follow-up phase is ongoing . Overall 107 pts (29 .3%) 
had GT1a, 155 (42 .5%) had GT1b, 46 (12 .6%) had GT2, 
52 (14 .2%) had GT4, 5 (1 .4%) had GT5, and no pts had 
GT6 infection . Baseline and disease characteristics were 
well balanced between groups . During the treatment 
phase, most AEs were mild with no related serious AEs . 
No pts discontinued treatment due to an AE or withdrew 
consent . Conclusions: The OMEGA-1 study will provide 
further understanding of the efficacy and tolerability of 
AL-335, ODV, and SMV (as JNJ-4178) in HCV GT1, 2, 4, 5, 
and 6 infected-pts without cirrhosis . Treatment was well 
tolerated and not associated with premature discontinua-
tion . SVR12 results will be presented at the meeting .
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Evaluation of an early occurrence and recur-
rence of hepatocellular carcinoma in chronic 
hepatitis C patients treated with All-Oral 
DAAs - propensity score-matched analysis of a 
prospective database -
Mina Nakagawa1,2, Yasuhiro Asahina1,3, Hiroko Nagata1, 
Shun Kaneko1, Fukiko Kawai-Kitahata1, Miyako Murakawa1, 
Sayuri Nitta1, Yasuhiro Itsui1,4, Seishin Azuma1, Sei Kaki-
numa1,3, Yujiro Tanaka4, Mamoru Watanabe1; the Ochano-
mizu Liver Conference Study Group; 1Gastroenterology and 
Hepatology, Tokyo Medical and Dental University, Tokyo, 
Japan; 2Institute of Education, Tokyo Medical and Dental Uni-
versity, Tokyo, Japan; 3Department of Liver Disease Control, 
Tokyo Medical and Dental University, Tokyo, Japan; 4Depart-
ment of General Medicine, Tokyo Medical and Dental Univer-
sity, Tokyo, Japan

Aims: Viral eradication after interferon (IFN)-based 
therapy has been associated with a reduced risk of devel-
oping hepatocellular carcinoma (HCC) in chronic hepatitis 
C (CHC) patients, but the question of whether the suppres-
sive effect of viral eradication by IFN-free regimens on 
hepatocarcinogenesis will be equivalent to that obtained 
by IFN-based regimens has remained to be solved . The 
aims of this study were to evaluate the occurrence and 
recurrence of HCC in CHC patients treated with DAAs and 
to identify biomarkers of HCC development after antiviral 
treatment . Patients and Methods: Retrospective review 
of a prospective database of 1897 CHC patients who 
were treated with IFN-based (n=1145) or IFN-free thera-
pies (n=752) . Cumulative HCC occurrence and recurrence 
rates were compared using propensity score-matched 
analysis . Predictors of HCC development after viral erad-
ication were identified by multivariate analysis . Fib-4 
index > 3 .25 were evaluated as severe fibrosis in patients 
without histological diagnosis Results: For a comparison 
of HCC occurrence between IFN-based and IFN-free ther-
apies, propensity score-matched analysis was performed 
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using variables identified with statistical difference factors 
between IFN-based and IFN-free groups: age, gender, fib4-
index, and the pre-treatment albumin level . Propensity 
score-matched analysis showed no significant difference 
in HCC occurrence (3-year incidence: 3 .3% in IFN-based, 
1 .4% in IFN-free therapy; p = 0 .49, logrank test) and recur-
rence rates (5-year incidence: 54 .2% in IFN-based, 45 .1% 
in IFN-free therapy; p = 0 .54, logrank test) among groups 
treated with IFN-based or IFN-free therapies . In multi-
variate analysis, higher levels of post-treatment α-feto-
protein (AFP) or Wisteria floribunda agglutinin positive 
Mac-2 binding protein (WFA+M2BP) were independently 
associated with HCC occurrence and recurrence after viral 
eradication and only post-treatment WFA+M2BP level was 
significantly associated with HCC occurrence and recur-
rence among patients without severe fibrosis . The area 
under the receiver operating characteristic (ROC) curve for 
WFA+M2BP levels was greater compared with that for AFP 
levels in ROC analysis . Conclusion: The risks of early HCC 
occurrence and recurrence after viral eradication were 
similar between IFN-based and IFN-free therapies . Patients 
with high WFA+M2BP level after antiviral treatment even 
without severe fibrosis are necessary to be followed up 
carefully for HCC development even after viral eradication .
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The effect of colectomy on recurrent Primary 
Sclerosing Cholangitis and need for re-trans-
plantation after orthotopic liver transplantation
Jeroen M. Schuitenmaker1, Frans van der Heide1, 
Tim Schreuder1, J. Blokzijl1, Vincent E. de Meijer2, 
Rinse K. Weersma1, Henk Marijn de Jonge1; 1Department of 
Gastroenterology and Hepatology, University of Groningen 
and University Medical Center Groningen, Groningen, Nether-
lands; 2Department of Hepatobiliary Surgery and Liver Trans-
plantation, University of Groningen and University Medical 
Center Groningen, Groningen, Netherlands

Background Primary Sclerosing Cholangitis (PSC) is a 
chronic inflammatory disease of the intra- and extra-he-
patic bile ducts of unknown etiology . PSC can lead to 
end-stage liver disease for which orthotopic liver transplan-
tation (OLT) is the only therapeutic option . PSC is strongly 
associated with inflammatory bowel disease, especially 
ulcerative colitis . From a pathophysiological perspective, 
intestinal inflammation is suggested to influence inflam-
mation in the biliary tree . Colectomy prior to or during 
OLT is suggested to prevent recurrent PSC (rPSC), although 
available data are ambiguous . Therefore, our aim was to 
investigate the potential protective effect of colectomy 
on rPSC and the need for re-transplantation (re-OLT) for 
patients with PSC . Material and Methods A retrospective 
cohort study was performed including all patients who 
underwent OLT for PSC between 1985 and 2015 at our 
Liver-unit . Data on patient and donor characteristics, rPSC, 
inflammatory bowel disease type, CMV-status, MELD-
score, type of colectomy and indication of colectomy were 
collected . The Mayo Clinic criteria for the recurrence of PSC 
after OLT were applied . Kaplan-Meier survival analysis, Log 

rank tests and Pearson Chi-Square tests were performed . 
Results A total of 136 patients underwent OLT for PSC 
with a median age of 45 .5 (range, 18-67) years at time 
of OLT . Most of the patients were male (71 .3%) and 97 
(71 .3%) were diagnosed with inflammatory bowel disease, 
mainly ulcerative colitis (85 .5%) . Twenty-five patients 
(18 .4%) underwent colectomy prior to or after OLT . The 
5- and 10-year patient survival after OLT was 86% and 
77% respectively with a median follow up of 10 .9 (range, 
0 .0-29 .7) years . rPSC occurred in 32 (23 .5%) patients, with 
a median time to recurrence of 4 .7 (range, 0 .5-27 .0) years . 
Patients with rPSC had a significantly increased need for 
re-OLT (46 .9%) when compared to those without rPSC 
(17 .3%, Chi-squared 11 .641; 1df; P=0 .001) . The occur-
rence of rPSC, however, was not significantly related 
to overall survival (Log rank 1,783; P=0 .182) . Colectomy 
was not significantly related to rPSC (Chi-squared 0 .004; 
1df; P=0 .951) nor to time to recurrence (Log rank 0 .567; 
P=0 .451) . Conclusion In this observational cohort study 
in patients with PSC who underwent OLT, colectomy was 
not associated with a lower incidence of rPSC after a long 
follow-up time . Patients with rPSC more frequently under-
went re-OLT when compared to those without rPSC, but 
rPSC did not have a significant effect on patient survival . 
Our study did not corroborate previous reports that colec-
tomy may confer a protective effect on the occurrence of 
rPSC in subsequent liver grafts .
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Time Trends in Major Hepatic Complications 
in Primary Biliary Cholangitis: incidence and 
transplant-free survival
Maren H. Harms1, Willem J. Lammers1, Douglas Thorburn2, 
Christophe Corpechot3, Pietro Invernizzi4, Harry L. Janssen5, 
Pier Maria Battezzati6, Frederik Nevens7, Keith D. Lindor9,10, 
Annarosa Floreani11, Cyriel Y. Ponsioen12, Marlyn J. Mayo13, 
George N. Dalekos14, Tony Bruns15, Albert Pares16, 
Andrew Mason17, Xavier Verhelst18, Kris V. Kowdley19, 
Jorn C. Goet1, Gideon M. Hirschfield8, Bettina E. Hansen1,5, 
Henk R. van Buuren1; The Global PBC Study Group; 1Gastroen-
terology and Hepatology, Erasmus University Medical Center, 
Rotterdam, Netherlands; 2The Sheila Sherlock Liver Centre, 
and UCL Institute of Liver and Digestive Health, The Royal Free 
Hospital, London, United Kingdom; 3Centre de Référence des 
Maladies Inflammatoires des Voies Biliaires, Hôpital Saint-An-
toine, APHP, Paris, France; 4Program for Autoimmune Liver 
Diseases, International Center for Digestive Health, Depart-
ment of Medicine and Surgery, University of Milan-Bicocca, 
Milan, Italy; 5Toronto Centre for Liver disease, Francis Family 
Liver Clinic, Toronto General Hospital, Toronto, ON, Canada; 
6Dept of Health Sciences, Università degli Studi di Milano, 
Milan, Italy; 7Dept of Hepatology, University Hospitals Leu-
ven, KULeuven, Leuven, Belgium; 8NIHR Biomedical Research 
Unit and Centre for Liver Research, University of Birmingham, 
Birmingham, United Kingdom; 9College of Health Solutions, 
Arizona State University, Phoenix, AZ; 10Gastroenterology and 
Hepatology, Mayo Clinic, Rochester, MN; 11Surgery, Oncol-
ogy and Gastroenterology, University of Padua, Padua, Italy; 
12Gastroenterology and Hepatology, Academic Medical Cen-
ter, Amsterdam, Netherlands; 13Digestive and Liver diseases, 
UT Southwestern Medical Center, Dallas, TX; 14Medicine and 
Research Laboratory of Internal Medicine, University of Thes-
saly, School of Medicine, Larissa, Greece; 15Gastroenterology, 
Hepatology and Infectious Disease, Jena University Hospital, 
Friedrich Schiller University of Jena, Jena, Germany; 16Liver 
Unit, Hospital Clínic, CIBERehd, IDIBAPS, University of Bar-
celona, Barcelona, Spain; 17Divison of Gastroenterology and 
Hepatology, University of Alberta, Edmonton, AB, Canada; 
18Gastroenterology and Hepatology, Ghent University Hos-
pital, Ghent, Belgium; 19Liver Care Network and Organ Care 
Research, Swedish Medical Center, Seattle, WA

Background The prognosis of patients with primary biliary 
cholangitis (PBC) and the management of major non-ma-
lignant complications related to cirrhosis have improved 
over the past decades . We aimed to assess time trends 
in the incidence of these complications and the related 
outcomes . Methods Patient data from the Global PBC Study 
Group was used for analyses . Major hepatic complications 
were defined as a first occurrence of either ascites, vari-
ceal bleeding or encephalopathy . A composite endpoint 
of liver transplantation (LT) and death was used . Survival 
was assessed using Kaplan-Meier estimates . Results We 
included 3224 UDCA-treated PBC patients (91% female, 
73% early biochemical disease, median follow-up 8 .1 years 
(IQR4 .4-12 .7)) . During follow-up, 150 patients had a LT 
and 337 patients died . First complications were noted in 
N=278 . The cumulative incidence rate of first complica-
tions was 9 .7 per 1000 patient-years . The overall compli-
cations rates at 5, 10 and 15 years were 3 .7%, 9 .1% and 
14 .8% . However, we found that the incidence decreased 
over time, with a 10-year cumulative complication rate 
of 13 .5% for patients included before 1990, 9 .3% 
between 1990-2000, and 5 .8% after 2000 (p<0 .01 for all) .  
After occurrence of a complication, 3, 5 and 10 year  

transplant-free survival rates were 34 .7%, 19 .2%, and 
10 .4%, respectively (time-dependent hazard ratio 21 .5; 
95%CI 20 .1-22 .8) . When stratifying according to era, 
particularly transplant-free survival after variceal bleeding 
was significantly prolonged for patients affected more 
recently (p=0 .01) (Figure) . Conclusion The large majority 
of UDCA-treated PBC patients will remain free of major 
hepatic complications . The incidence of these complica-
tions has decreased over the past decades while the asso-
ciated prognosis has improved .
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Pilot Study with IBAT Inhibitor A4250 for the 
Treatment of Cholestatic Pruritus in Primary 
Biliary Cholangitis.
Samer Al-Dury1, Annika Wahlström1, Staffan Wahlin2, Jac-
queline Langedijk3, Ronald P. Oude Elferink3, Marcus Ståhl-
man1, Hanns-Ulrich Marschall1; 1Department of Molecular 
and Clinical Medicine, Institute of Medicine, Gothenburg, 
Sweden; 2Department of Gastroenterology and Hepatology, 
Karolinska University Hospital Huddinge, Stockholm, Sweden; 
3Tytgat Institute for Liver and Intestinal Research, Academic 
Medical Center, Amsterdam, Netherlands

Background Pruritus is a common complication of choles-
tatic liver diseases Inhibition of reabsorption of bile acids 
(BAs) from the intestine by pharmacological inhibition of 
ileal bile acid transporter (IBAT/ASBT) may emerge as treat-
ment option . Aim To assess in a pilot trial (NCT02360852) 
tolerability and effect on pruritus of the selective IBAT 
inhibitor A4250 in patients with primary biliary cholangitis 
(PBC) . Methods Ten patients with PBC (9 female, 1male; 
55±16 years) and ongoing bile acid sequestrant (BAS) 
treatment of cholestatic pruritus were after a two-weeks 
wash out of BAS treated with either 0 .75 mg (n=4) or 1 .5 
mg (n=5) of A4250 for four weeks, followed by two-weeks 
wash-out and return to previous BAS treatment . One 
patient left the study before exposure to A4250 . Patients’ 
pruritus was assessed by Visible Analogue Scale (VAS), 5D 
pruritus score and the pruritus module of the PBC40 ques-
tionnaire, and stool habits by the BSFS scale . Bile acids 
in plasma and faeces and plasma 7a-hydroxy-4-cholesten-
3-one (C4) were measured by UPLC-MS, plasma fibroblast 
growth factor 19 (FGF19) by ELISA, and serum autotaxin 
(ATX) activity by homemade assay . Results All nine patients 
exposed to A4250 reported a remarkable improvement in 
pruritus, until no or mild according to 5D pruritus score, 
and similar improvements in VAS and the pruritus mode of 
PBC40 . Five patients finished the study prematurely, after 
3 to 6 days, due to abdominal pain (5/5) and diarrhea (4/5) . 
In those 4 patients that finished per protocol, plasma bile 
acids and FGF19 decreased whereas plasma C4 and fecal 
BAs increased, supporting the suggested mode of action 
of IBAT inhibition . Also, ATX activity was decreased at the 
end of A4250 treatment . Conclusions A4250 improved or 
even relieved from cholestatic pruritus in PBC . The high 
incidence of probably bile acid malabsorption-related 
diarrhea and abdominal pain in our BAS-pretreated popu-
lation indicates that the start dose of A4250 may have 
been too high, which should be acknowledged in further 
studies with this compound .
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Bilirubin is Predictive of Transplant-free Survival 
Even Within the Normal Range in Primary 
Biliary Cholangitis Patients
Carla F. Murillo Perez1,2, Aliya Gulamhusein1, Henk R. van 
Buuren3, Willem J. Lammers3, Jorn C. Goet3, Cyriel Y. Ponsioen4, 
Marco Carbone5, Andrew Mason6, Christophe Corpechot7, 
Marlyn J. Mayo8, Pietro Invernizzi9, Pier Maria Battezzati9, 
Annarosa Floreani10, Albert Pares11, Frederik Nevens12, 
Kris V. Kowdley13, Tony Bruns14, George N. Dalekos15, Kalli-
opi Zachou15, Douglas Thorburn16, Gideon M. Hirschfield17, 
Nicholas F. LaRusso18, Keith D. Lindor19, Raoul Poupon7, 
Palak J. Trivedi17, Xavier Verhelst20, Harry L. Janssen1,2, Bet-
tina E. Hansen1,3; 1Toronto Centre for Liver Disease, Toronto 
General Hospital- UHN, Toronto, ON, Canada; 2Institute of 
Medical Science, University of Toronto, Toronto, ON, Can-
ada; 3Gastroenterology and Hepatology, Erasmus University 
Medical Center, Rotterdam, Netherlands; 4Academic Medi-
cal Center, Amsterdam, Netherlands; 5Humanitas Clinical 
and Research Center, Rozzano, Italy; 6University of Alberta, 
Edmonton, AB, Canada; 7Hôpital Saint-Antoine, Paris, France; 
8UT Southwestern Medical Center, Dallas, TX; 9University of 
Milan, Milan, Italy; 10University of Padua, Padua, Italy; 11Uni-
versity of Barcelona, Barcelona, Spain; 12UZ Leuven, Leuven, 
Belgium; 13Swedish Medical Center, Seattle, WA; 14Univer-
sity of Jena, Jena, Germany; 15University of Thessaly, Larissa, 
Greece; 16The Royal Free Hospital, London, United Kingdom; 
17University of Birmingham, Birmingham, United Kingdom; 
18Mayo Clinic, Rochester, MN; 19Arizona State University, 
Phoenix, AZ; 20Ghent University Hospital, Guent, Belgium

Background Due to the slowly progressing nature of 
Primary Biliary Cholangitis (PBC), surrogate parame-
ters have been evaluated for their prognostic value on 
clinical outcomes . It is widely established that bilirubin 
is strongly associated with transplant-free survival and 
the threshold with the highest performance is at the 
upper limit of normal (ULN) . However, its predictive 
value below this threshold has not been assessed . There-
fore, this study aims to evaluate whether serum bilirubin 
concentrations within the normal range are associated 
with transplant-free survival . Methods Patient data was 
retrieved from the Global PBC Study group database, 
which comprises data from 17 centers across Europe and 
North America . UDCA-treated and untreated patients 
with normal bilirubin (≤1xULN) at either baseline, 1, 
3, or 5 years were included . The influence of bilirubin 
was assessed as a scale and categorical variable in a Cox 
proportional hazards model while adjusting for sex, 
age at start of follow-up, year of diagnosis, ursodeoxy-
cholic acid treatment, alkaline phosphatase (xULN), and 
albumin (xLLN) . Results Four cohorts of patients were 
selected with normal bilirubin at baseline (n=2795), 1 
year (n=3082), 3 years (n=1657), and 5 years (n=1339) . 
Each cohort was stratified into bilirubin quartiles (Q1-Q4) . 
The 5-year transplant-free survival for baseline Q1-Q4 
was 97%, 95%, 96%, and 91%, respectively (p<0 .001) . 
Lower quartiles from the remaining time points also had 
an improved transplant-free survival . In multivariable 
Cox regression analyses, bilirubin quartiles remained a 
significant predictor of transplant-free survival, except 
at 3 years (Figure) . In addition, higher bilirubin (per 
0 .1xULN increase) was associated with an increased 
chance for death or transplantation (baseline: HR 1 .14, 1 
year: HR 1 .21, 3 years: HR 1 .19, 5 years HR: 1 .17, p<0 .05) . 
Conclusion Serum bilirubin concentrations within the 
normal range at baseline and follow-up are predictive of  
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transplant-free survival . This may imply that we must aim 
for the lowest possible bilirubin concentration in future 
intervention studies of PBC .
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Bezafibrate improves GLOBE and UK-PBC 
scores and long-term outcomes in patients 
with primary biliary cholangitis
Akira Honda1, Atsushi Tanaka2, Atsumasa Komori3, Masa-
nori Abe4, Mie Inao5, Satoshi Mochida5, Tadashi Namisaki6, 
Hitoshi Yoshiji6, Naoaki Hashimoto7, Kazuhito Kawata8, 
Atsushi Takahashi9, Hiromasa Ohira9, Jong-Hon Kang10, 
Satoshi Yamagiwa11, Satoru Joshita12, Takeji Umemura12, 
Ken Sato13, Jun Itakura14, Akira Kaneko15, Keisuke Kakisaka16, 
Yasuhiro Takikawa16, Kentaro Kikuchi17, Hajime Takikawa2, 
Yasushi Matsuzaki1; Japan PBC Study Group (JPBCSG); 1Tokyo 
Medical University Ibaraki Medical Center, Ibaraki, Japan; 
2Teikyo University School of Medicine, Tokyo, Japan; 3NHO 
Nagasaki Medical Center, Omura, Japan; 4Ehime University 
Graduate School of Medicine, Ehime, Japan; 5Saitama Medical 
University, Saitama, Japan; 6Nara Medical University, Nara, 
Japan; 7Tokyo Teishin Hospital, Tokyo, Japan; 8Hamamatsu 
University School of Medicine, Hamamatsu, Japan; 9Fukushima 
Medical University School of Medicine, Fukushima, Japan; 
10Teine Keijinkai Hospital, Sapporo, Japan; 11Niigata Univer-
sity Graduate School of Medical and Dental Sciences, Niigata, 
Japan; 12Shinshu University School of Medicine, Matsumoto, 
Japan; 13Gunma University Graduate School of Medicine, 
Maebashi, Japan; 14Musashino Red Cross Hospital, Musashino, 
Japan; 15NTT West Osaka Hospital, Osaka, Japan; 16Iwate Med-
ical University, Morioka, Japan; 17Teikyo University Mizonoku-
chi Hospital, Kanagawa, Japan

Background: Bezafibrate (BF) is a widely used hypolipid-
emic agent and is a dual peroxisome proliferator-activated 
receptors (PPARs)/pregnane X receptor (PXR) agonist with 
potent anticholestatic efficacy . Therefore, BF is recognized 
as a second-line medicine for primary biliary cholangitis 
(PBC) that is refractory to ursodeoxycholic acid (UDCA) . 
However, the effect of long-term BF treatment on the 
transplant-free survival rate is still unknown . We retro-
spectively studied Japanese patients with PBC who were 
treated with UDCA followed by BF . The actual outcomes 
were compared with the predicted outcomes, which were 
estimated during UDCA monotherapy . Methods: A total 
of 796 patients had full analysis of a dataset from a retro-
spective cohort from the Japan PBC Study Group (JPBCSG) . 
Among these patients, we enrolled 100 who had received 
UDCA monotherapy (13–15 mg/kg/d) for at least 1 year 
followed by combination therapy with BF (400 mg/d) for 
longer than 1 year . We compared GLOBE scores just before 
UDCA+BF combination therapy with after combination 
therapy for 1 year . Additionally, the actual transplant-free 
survival rates of the enrolled patients that were analyzed 
by Kaplan–Meier plots were compared with predicted 
transplant-free survival rates, which were calculated by 
using the GLOBE scores just before combination therapy . 
Results: The median duration of UDCA monotherapy 
and UDCA+BF combination therapy was 2 .6 years (range: 
1 .0–19 .7 years) and 7 .0 years (range: 1 .1–17 .7 years), 
respectively . The mean (± SEM) GLOBE score just before 
combination therapy was 0 .506 ± 0 .077, and this score 
was significantly improved after combination therapy 
for 1 year (0 .116 ± 0 .088, p<0 .0001) . The 3-, 5-, 10-, and 
15-year transplant-free survival rates predicted by using 
the GLOBE scores just before combination therapy were 
92 .6% ± 0 .7%, 87 .4% ± 1 .0%, 71 .7% ± 1 .8%, and 57 .5% 
± 2 .1%, respectively . The actual 3-, 5-, 10-, and 15-year 
transplant-free survival rates of the enrolled patients were 
97 .8% ± 1 .5%, 97 .8% ± 1 .5%, 90 .7% ± 3 .8%, and 90 .7% ± 
3 .8%, respectively, which were significantly better than 



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 43A

 Denotes AASLD Presidential Poster of Distinction

those predicted by using the GLOBE scores just before 
combination therapy (p<0 .005) . We also performed the 
same analyses by using the UK-PBC risk score, and similar 
results were obtained . Conclusion: Addition of BF to UDCA 
monotherapy improves not only serum biochemistry, but 
also the long-term transplant-free survival rate predicted 
by the GLOBE score . BF is an ideal second-line medicine 
for treating PBC that is refractory to UDCA monotherapy . 
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Effects of B-Cell depleting therapy (Rituximab) 
on liver biochemistry in UDCA-responsive 
patients: results from a randomised controlled 
trial of Rituximab in fatigued PBC patients 
(RitPBC).
Amardeep Khanna1,2, Laura Jopson4, Andrew M. Blamire1, 
Julia L. Newton1, Denise Howel3, Andrew Bryant3, Jenni-
fer Wilkinson4, Alison Steel4, David Jones1,2; 1Institute of Cel-
lular Medicine, Newcastle University, Newcastle Upon Tyne, 
United Kingdom; 2Hepatology, Freeman Hospital, Newcastle 
upon Tyne, United Kingdom; 3Institute of Health and Society, 
Newcastle upon Tyne, United Kingdom; 4Newcastle Univer-
sity, Newcastle Upon Tyne, United Kingdom

Background: Rituximab, an anti-CD20 monoclonal anti-
body is an effective immunotherapy agent in autoimmune 
diseases with a strong autoantibody response component . 
PBC is a chronic autoimmune liver disease in which over 
95% of patients have high-titre autoantibodies directed at 
the mitochondrial autoantigen Pyruvate Dehydrogenase 
Complex (PDC) (1) . Pilot studies of UDCA non-responding 
PBC patients treated with Rituximab have, however, only 
show small reductions in serum ALP despite the clear 
predicted action on the immune response in the disease 
(2-4) . Rituximab therefore conforms to a pattern seen with 
all biological agents trialed to date in PBC with, despite 
their plausibility as therapies for the disease, only limited 
evidence of clinical efficacy . One explanation for this 
pattern could be limitations in the typical trial design . The 
most obvious potential issue is that to date trials (including 
Rituximab) have been in patients with UDCA non-response 
(i .e . in patients with established cholestasis), a “down-
stream” disease phenotype which might be the type 
least responsive to “upstream” immunotherapy . RitPBC 
was a trial exploring the actions of Rituximab in PBC to 
target fatigue . The fatigue effects are reported elsewhere, 
however the trial design, which included both responders 
and non-responders allowed us a unique opportunity to 
explore the effects of immunotherapy in patients who are 
not in a state of treatment resistant cholestasis . Methods: 
57 participants (aged ≥18 years with PBC and moderate 
or severe fatigue {PBC-40 fatigue domain score of >33}) 
were randomised to receive 2 doses of either rituximab 
(1000mg) or saline (placebo) . Labs including LFTs, AMA, 

Anti-PDC, TNF-alpha, IL-6 and IFN-gamma levels were 
taken at 3, 6, 9 and 12 months . Results: Fifty five between 
34-72 years participants completed the study . Of the 
92 .7% patients on UDCA therapy 68% were responders 
as defined by Toronto criterion . Significant reduction in 
ALP was seen in the Rituximab but not Placebo patients, 
with over 90% in the active group normalising their ALP . 
Effect was seen in both responders and non-responders . A 
drop in Anti-PDC titre (measured as % from baseline) was 
seen in Rituximab group (70 .4 and 50 .4) with no change 
in placebo (92 .6 and 97 .6) at 3 and 6 months respectively . 
Virtually complete B-cell depletion and significant changes 
in cytokines levels were noted in the Rituximab arm, 
however neither appeared to be directly linked to liver 
biochemistry improvement . Conclusion: Rituximab is well 
tolerated and effective on biochemistry in patients in the 
immune phase of PBC (i .e . not UDCA non-responders) . This 
may inform the design of future biological trials . 
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Development and Validation of Models 
Predicting the Risk of Hepatocellular Carci-
noma After Antiviral Treatment for Hepatitis C 
Virus
George N. Ioannou1,2, Pamela Green2, Kristin Berry2; 1Uni-
versity of Washington, Seattle, WA; 2Veterans Affairs Puget 
Sound Healthcare System, Seattle, WA

Background and Aims. The vast majority of HCV-in-
fected patients are now eligible for antiviral treatment 
and will likely receive DAA-based antiviral treatment in 
the next 3-5 years in the United States . Therefore, it is 
critical to develop models predicting the risk of HCC in 
patients undergoing antiviral treatment separately in 
cirrhotic and non-cirrhotic patients and incorporating 
whether they achieved SVR or not . Estimating the risk 
of HCC after antiviral treatment with or without SVR 
would help clinicians determine the need for ongoing 
HCC screening . Methods. We identified 62,051 patients 
who underwent 83,695 antiviral treatment regimens 
in the Veterans Affairs (VA) national healthcare system 
from 1999-2015, including 35,873 (57%) interferon-only 
regimens, 26,178 (43%) DAA±interferon regimens and 
21,644 (35%) DAA-only regimens . We used Cox propor-
tional hazards regression to develop and validate models 
predicting HCC risk separately in cirrhotic and non-cir-
rhotic patients . Results. We identified 2,305 incident 
cases of HCC diagnosed at least 180 days after initiation 
of antiviral treatment in 62,051 patients during a mean 
follow-up of 5 .3 years . The incidence of HCC was highest 
in patients with cirrhosis and treatment failure (2 .7 per 
100 patient-years), followed by cirrhosis and SVR (0 .93 
per 100 patient-years), no cirrhosis and treatment failure 
(0 .73 per 100 patient-years) and no cirrhosis and SVR (0 .18 
per 100 patient-years) . The predictors of HCC after anti-
viral treatment were similar for IFN-ONLY, DAA±IFN or 
DAA-ONLY regimens . Also, the type of antiviral regimen 
(IFN-only vs DAA±IFN) was not significantly associated 
with HCC after adjusting for SVR and other predictors 
Models predicting HCC risk after antiviral treatment 
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were developed and validated separately in cirrhotic and 
non-cirrhotic patients consisting of the most important 
predictors of HCC which were: SVR, HCV genotype, serum 
creatinine, AST, ALT, INR, platelet count, hemoglobin, 
age, body mass index, gender, diabetes and HIV co-infec-
tion . The models exhibited excellent discrimination and 
calibration characteristics in both derivation and valida-
tion datasets . Conclusions. We developed and validated 
models to aide clinicians in stratifying HCC risk following 
antiviral treatment . These models, which are available as 
web-based tools, could help clinicians determine the need 
for ongoing HCC screening after antiviral treatment . 
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Efficacy, Safety, and Pharmacokinetics of 
Glecaprevir/Pibrentasvir in Adults With 
Chronic Genotype 1-6 Hepatitis C Virus Infec-
tion and Compensated Cirrhosis: An Inte-
grated Analysis
Edward J. Gane1, Fred Poordad2, Neddie Zadeikis3, Joa-
quin M. Valdes3, Chih-Wei Lin3, Wei Liu3, Armen Asatryan3, 
Stanley Wang3, Catherine A. Stedman4, Susan Greenbloom5, 
Tuan T. Nguyen6, Magdy Elkhashab7, William R. Harlan8, Mar-
cus A. Woerns9, Albert Tran10, Jean-Pierre Mulkay11, Yao Yu3, 
Tami Pilot-Matias3, Ariel R. Porcalla3, Federico J. Mensa3; 
1Liver Unit, Auckland City Hospital, Auckland, New Zealand; 
2The Texas Liver Institute, University of Texas Health Science 
Center, San Antonio, TX; 3AbbVie, North Chicago, IL; 4Christ-
church Hospital and University of Otago, Christchurch, New 
Zealand; 5Toronto Digestive Disease Associates, Toronto, 
ON, Canada; 6Research and Education, Inc, San Diego, CA; 
7Toronto Liver Centre, Toronto, ON, Canada; 8Asheville Gas-
troenterology Associates, Asheville, NC; 9Universitätsmedizin 
der Johannes-Gutenberg Universität, Mainz, Germany; 
10Digestive Centre, University Hospital of Nice, Nice, France; 
11Hopital CHU Saint-Pierre, Brussels, Belgium

Background: The direct-acting combination of glecaprevir 
(GLE: NS3/4A protease inhibitor, identified by AbbVie 
and Enanta) and pibrentasvir (PIB: NS5A inhibitor), G/P, 
demonstrated a pooled SVR12 rate of 97% in phase 2 
and 3 studies of adults without cirrhosis or with compen-
sated cirrhosis, infected with HCV genotypes (GTs) 1-6 . 
We report integrated efficacy, safety, and pharmacoki-
netics in patients with compensated cirrhosis . Methods: 
Four multicenter, open-label, phase 2 or 3 studies included 
HCV GT1-6-infected adults with compensated cirrhosis, 
treatment-naïve or previously treated with interferon 
(IFN), pegylated IFN ± ribavirin (RBV), or sofosbuvir + 
RBV ± pegIFN, HCV protease inhibitors, or NS5A inhibi-
tors . Cirrhosis was confirmed by liver biopsy, Metavir (or 
equivalent) score of 4, FibroScan score ≥14 .6 kPa or Fibro-
Test score ≥0 .75 and aspartate aminotransferase (AST)-to-
platelet ratio >2 . The Child-Pugh score was required to be 
≤6, with no current or past clinical evidence of liver decom-
pensation . Treatment was G/P 300 mg/120 mg orally once 
daily, for 12 or 16 weeks . Drug exposure, adverse events 
(AEs), lab abnormalities, and SVR12 rates were assessed . 
Results: The phase 2 or 3 G/P studies encompassed 308 
patients with compensated cirrhosis (men, 65%; white, 
85%; mean age, 58 years; treatment-naive, 59%; baseline 
Child-Pugh score of 5, 86%; CKD stages 4 or 5, 6%; platelet 
count <100 x109/L, 23%; GT1, 40%; GT3, 38%) . Eighty 

percent of patients received 12-week G/P treatment . Expo-
sure to GLE in patients with compensated cirrhosis was 
2-fold the exposure in noncirrhotics; exposures to PIB in 
these two subgroups were similar . The overall SVR12 was 
96% (ITT) or 97% (mITT) (Table) . Overall, 76% of patients 
experienced treatment-emergent AEs, most of which mild 
or moderate in severity . Two (0 .6%) patients discontinued 
treatment due to AEs . The most common AEs were fatigue 
(19%), headache (16%), and nausea (10%) . Serious AEs, 
none deemed related to G/P, were experienced by 9% 
of patients . Two patients died post-treatment, both due 
to an AE considered not related to treatment (cerebral 
hemorrhage) . Post-baseline, there were 3 (1%) grade ≥3 
bilirubin elevations and no grade ≥3 increases in alanine 
aminotransferase or AST . Conclusions: G/P was safe, well 
tolerated, and highly effective in patients with compen-
sated cirrhosis chronically infected with HCV GTs 1-6 .
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Treatment of HCV with direct acting antivirals 
significantly reduces liver-related hospitaliza-
tions in patients with cirrhosis
Ronnie James Delmonte1, Barbara Andrews2, Lisa M. Rich-
ards2, Robin Soto2, Summer Collier2, Alexander Kuo3, 
Edward R. Cachay4, Lucas Hill1; 1Pharmacy, University of Cal-
ifornia San Diego, San Diego, CA; 2Hepatology, University of 
California, San Diego, San Diego, CA; 3Hepatology, Virginia 
Mason Medical Center, Seattle, WA; 4Infectious Diseases, Uni-
versity of California, San Diego, San Diego, CA

Background: There is limited information regarding the 
impact of direct acting antivirals (DAA) on the frequency 
of inpatient admissions due to liver-related hospitaliza-
tions and potential cost savings . Methods: We conducted 
a retrospective cohort analysis comparing two cohorts 
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with HCV cirrhosis . The DAA cohort received DAA treat-
ment between Jan . 2014 and Mar . 2017 . The control 
cohort did not receive HCV therapy between Jan . 2011 
and Dec . 2013 . The incidence of liver-related hospitaliza-
tions, HCC, liver transplant, and all-cause mortality was 
measured for each cohort . Projected savings was calcu-
lated using the 95% CI for reduction in hospitalizations, 
the total distribution of reasons for hospitalization, and 
the average cost of an admission for each diagnosis at 
our institution, to estimate savings per patient treated per 
year . Results: Baseline characteristics between the DAA 
(n=196) and control (n=182) cohorts did not differ based 
on sex, race/ethnicity, weight, HIV or HBV coinfection, 
HCV genotype, HCV viral load, Child Turcotte Pugh (CTP) 
score distribution, or history of ascites, hepatic encepha-
lopathy, or esophageal varices . Persons in the DAA cohort 
were older (59 vs . 56 years, p=0 .006), had fewer patients 
listed for liver transplant prior to the study period (4 .6% 
vs . 14 .8%, p=0 .0008), shorter mean follow-up time (17 .7 vs 
20 .4 months, p=0 .004), and a lower baseline MELD (10 vs . 
11, p=0 .01) . The sustained virologic response rate for the 
treated group was 86 .7%, including 89 .1% (122/137) for 
CTP-A and 81 .4% (48/59) for CTP-B/C . The DAA cohort had 
significantly fewer liver-related hospitalizations, and the 
reasons for hospitalization did not differ between the two 
groups (Table 1) . This difference was mainly observed in 
patients with baseline CTP- A and CTP-B cirrhosis; however 
there was no difference in the incidence of hospitaliza-
tions in the CTP-C patients . During the short follow-up 
time, there were no differences in the incidence of HCC, 
liver transplant, or death between the cohorts . The 
greatest potential cost savings was derived from treating 
patients with CTP-B cirrhosis . Conclusion: Treatment of 
HCV with DAA in patients with cirrhosis reduces liver-re-
lated hospitalizations resulting in decreased healthcare 
utilization and reduced costs associated with liver disease . 
This benefit may not be realized if treating patients with 
CTP-C cirrhosis .
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Randomized controlled trial of cash incentives 
or peer mentors to improve HCV linkage and 
treatment among HIV/HCV coinfected persons 
who inject drugs: The CHAMPS Study
Kathleen Ward1, Mark S. Sulkowski1, Oluwaseun Falade-
Nwulia1, Juhi Moon1, Catherine Sutcliffe2, Sherilyn Brin-
kley1, Taryn Haselhuhn1, David L. Thomas1, Stephanie Katz1, 
Kayla Herne1, Lilian Arteaga1, Shruti Mehta2; 1Department of 
Medicine, Johns Hopkins Medical Institutions, Baltimore, MD; 
2Epidemiology, Johns Hopkins Bloomberg School of Public 
Health, Baltimore, MD

Background: Despite access to direct acting antivirals 
(DAAs), barriers to HCV linkage and treatment of persons 
who inject drugs (PWIDs) persist . The CHAMPS study aims 
to evaluate the impact of two innovative strategies, contin-
gent cash incentives and peer-mentors, on HCV treatment 
uptake and cure in HIV+ PWIDs not engaged in HCV care . 
Methods: HCV treatment-naïve PWIDs with genotype 1 
infection were eligible if they received HIV care at Johns 
Hopkins and had not been evaluated for HCV care within 
8 months, had a CD4 count >100 mm3, and no evidence 
of decompensated liver disease . Eligible participants were 
randomized (1:2:2) to 1) Usual Care (UC, nurse supervision); 
2) UC + Peer-Mentors; 3) UC + Cash Incentives . All partic-
ipants were provided 12 weeks of ledipasvir/sofosbuvir 
(LDV/SOF) at no cost . In the Peer-Mentor group, participants 
engaged in structured interactions with HIV/HCV cured 
peers . In the Cash Incentives group, participants received 
escalating cash incentives (up to $220) which were contin-
gent on attendance to clinic visits . The primary endpoint 
was initiation of LDV/SOF within 8 weeks of enrollment (12 
weeks if a change in HIV regimen was required); secondary 
endpoints were sustained virologic response (SVR), drug/
alcohol use, and HCV reinfection . HCV RNA was assessed 
at treatment weeks 4, 12, and post-treatment week 12 . 
Results: 144 participants were randomized to Usual Care 
(n=36), Peer-Mentors (n=54) or Cash Incentives (n=54) . 
Baseline characteristics were similar in each group . The 
majority of participants were >55 years old (50%), male 
(61%), black (93%) and infected with HCV genotype 1a 
(78%) . Despite high levels of depression (61%) and ongoing 
drug (25%)/alcohol (42%) use, most (97%) were taking 
antiretroviral therapy with HIV RNA suppression (81%) . 
Initiation of LDV/SOF was observed more frequently in the 
Peer-Mentor group (83%, 45 of 54) (p= .07) compared to 
the Usual Care (66%, 24 of 36) and Cash Incentives (76%, 
41 of 54) groups . Overall (intention to treat), SVR was more 
frequently observed in the Peer-Mentor group (76%, 37 
of 54) (p= .13) compared to the Usual Care (61%, 22 of 36) 
and Cash Incentives (68%, 37 of 54) groups . Of those that 
did not achieve SVR, 1 patient was reinfected, 2 relapsed, 
and 6 did not complete treatment . Serious adverse events 
not related to LDV/SOF occurred in 10% of participants . 
Conclusion: Overall, 24% of 144 coinfected PWIDs did not 
initiate HCV treatment despite access to expert clinicians 
and LDV/SOF at no cost . Access to DAAs is necessary but 
may not be sufficient to achieve HCV cure among popula-
tions of PWIDs; these data suggest peer-mentors may effec-
tively increase HCV linkage and treatment .
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Low rates of de novo or recurrent hepato-
cellular carcinoma in HCV cirrhotic patients 
treated with direct-acting antivirals (DAAs): a 
single-center experience
Elisabetta Degasperi1, Roberta D’Ambrosio1, Angelo San-
giovanni1, Alessio Aghemo1, Roberta Soffredini1, Stella De 
Nicola2, Giovanna Lunghi3, Pietro Lampertico1; 1Division of 
Gastroenterology and Hepatology, Fondazione IRCCS Ca’ 
Granda Ospedale Maggiore Policlinico - University of Milan, 
Milan, Italy; 2Hepatology and Gastroenterology Unit, ASST 
Grande Ospedale Metropolitano Niguarda, Milano, Italy; 
3Microbiology and Virology Unit, Fondazione IRCCS Cà Granda 
Ospedale Maggiore Policlinico, Milano, Italy

Background and aim: Direct-acting antivirals (DAAs) for 
treatment of hepatitis C virus (HCV) infection have been 
associated with an increased incidence of hepatocellular 
carcinoma (HCC) in patients with and without a previous 
HCC history . Aim of our study was to assess the incidence 
of de-novo or recurrent HCC among cirrhotics treated 
with DAAs . Materials and Methods: Consecutively treated 
cirrhotics not listed to liver transplant (LT) who under-
went DAAs at a single Center were prospectively enrolled . 
Cirrhosis was defined clinically, histologically (METAVIR 
F4) or according to liver stiffness measurement (LSM > 11 .9 
kPa) . All patients were on regular 6-month surveillance . 
Hepatocellular carcinoma (HCC) was diagnosed according 
to International recommendations and treatment 
conformed to the Barcelona Clinic Liver Cancer (BCLC) 
criteria . Results: Between January 2015 and December 
2016, 565 cirrhotics were treated . They were males (60%), 
with a median age of 65 (30-87) years, and HCV genotype 
was 1a in 15%, 1b in 49%, 2 in 13%, 3 in 11%, 4 in 12% 
and 5 in 1 . At baseline, median LSM was 17 .5 (10 .1-75) 
kPa; Child-Pugh-Turcotte (CPT) score was A in 89% and B 
in 11% . Median baseline alpha-fetoprotein (AFP) was 9 .4 
(0 .8-538) ng/mL . De-novo HCC occurred in 20 (4%) patients 
after 14-106 (median 42) weeks from treatment start, with 
an estimated annual incidence of 1 .6% . At diagnosis, CPT 
was A in 80%, B in 10% and C in 10% of the patients . 
Cancer was either single (65%), bifocal (15%) or multi-
focal (20%), within Milan criteria in 16 (80%) patients . 
Median AFP was 6 (2-57) ng/ml . Patients were offered 
LT (35%), radiofrequency ablation (RFA, 30%), resection 
(20%), trans-arterial chemoembolization (TACE, 10%), or 
best-supportive care (5%) . Forty-eight (8%) patients had 
a previous history of HCC . In 9 (19%) patients (89% CPT 
A) HCC recurred after 39 (5-100) weeks from DAAs start, 
with an annual incidence of 7 .7% . Imaging was nega-
tive 8 (1-45) weeks before . At recurrence, HCC was single 
in 4 (44%), bifocal in 2 (22%) and multifocal in 3 (34%) 
patients, sized 16 (13-23) mm, with an AFP value of 9 
(83-123) ng/ml . In all cases HCC was BCLC A . Patients were 
offered LT (34%), RFA (33%), resection (11%), or TACE 
(22%) . Treatment options were similar in patients with 
recurrent or de-novo HCC (p=0 .95), and no patients died 
of liver cancer after 9 (1-20) months from post-DAA HCC 
diagnosis . Conclusions: In a large cohort of HCV cirrhotics 
treated with DAAs, rates of de-novo or recurrent HCC are 
lower than initially reported in other cohorts . In addition, 
most HCC following DAA-based treatments are eligible to 
radical treatment options . 
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Impact of Sustained Virologic Response with 
Direct-Acting Antiviral Treatment on Mortality 
and Hepatocellular Carcinoma
Lisa I. Backus, Pamela S. Belperio, Troy A. Shahoumian, 
Larry A. Mole; Population Health Services, Veterans Affairs 
Palo Alto Health Care System, Palo Alto, CA

Background: Reduced all-cause mortality remains the ulti-
mate goal of direct-acting antiviral (DAA) treatment . We 
evaluated the impact of sustained virologic response (SVR) 
achieved with oral DAAs on all-cause mortality and inci-
dent hepatocellular carcinoma (HCC) in veterans with and 
without advanced chronic liver disease (ACLD) . Methods: 
All-cause mortality rates and incident HCC rates were 
determined for all veterans in the HCV registry treated 
with DAAs by 30 September 2016 with laboratory-con-
firmed SVR or No SVR . ACLD was defined by FIB-4>3 .25 
at DAA start . Multivariate logistic regression models 
were used to identify predictors of mortality . Results: 
Among 15,059 ACLD patients, 162/1,067 with No SVR and 
441/13,992 with SVR died over a mean follow-up period of 
1 .3 years; 125/867 No SVR and 346/13,153 SVR patients had 
incident HCC . SVR was associated with an 80 .9% reduc-
tion in mortality (12 .5 deaths/100 patient years (py) No 
SVR versus 2 .4 deaths/100 py SVR, p<0 .001) and an 80 .5% 
reduction in incident HCC (9 .7 HCCs/100 py No SVR versus 
2 .4 HCCs/100 py SVR, p<0 .001) . In ACLD patients with prior 
HCC, death rates were 19 .6 deaths/100 py with No SVR and 
7 .0 deaths/100 py with SVR, a 64 .1% reduction (p<0 .001) . 
Among 34,493 non-ACLD patients, 52/1,330 with No SVR 
and 324/33,163 with SVR died over a mean follow-up of 1 .2 
years; 27/1,287 No SVR and 65/32,911 SVR patients had inci-
dent HCC . SVR was associated with a 79 .5% reduction in 
mortality (3 .4 deaths/100 py No SVR versus 0 .8 deaths/100 
py SVR, p<0 .001) and a 91 .3% reduction in incident HCC 
(1 .8 HCCs/100 py No SVR versus 0 .2 HCCs/100 py SVR, 
p<0 .001) . In non-ACLD patients with prior HCC, death rates 
were 9 .0 deaths/100 py with No SVR and 3 .3 deaths/100 
py with SVR, a 63 .1% reduction (p<0 .001) . In both ACLD 
and non-ACLD patients, SVR was strongly associated with 
delayed time until death (p<0 .001) and until develop-
ment of first HCC (p<0 .001) . The reductions in mortality 
and HCC with SVR were consistent across genotypes and 
were similar when considering one-year mortality and HCC 
rates . Reduced odds of death occurred in both ACLD and 
non-ACLD patients with SVR compared to No SVR (ACLD: 
odds ratio (OR) 0 .20, 95% confidence interval (CI) 0 .16-0 .25, 
p<0 .001; non-ACLD: OR 0 .24, 95%CI 0 .18-0 .33, p<0 .001) . 
ACLD patients with a history of decompensation had 
increased risk of death (OR 2 .92, 95%CI 2 .46-3 .47, p<0 .001) .  
Conclusions: ACLD and non-ACLD patients achieving SVR 
after DAA treatment had significantly lower all-cause 
mortality and lower incident HCC rates than those without 
SVR, regardless of genotype .
Disclosures:
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Age-dependent inflammation in liver-specific 
p62-mutant mice reveals the critical role of 
p62 in IκBα-mediated NFκB transcriptional 
repression
Yi Liu1, Mike Trnka2, Doyoung Kwon1, James P. Grenert3, 
Maria Almira Correia1,2; 1cellular and molecular pharmacol-
ogy, University of California San Francisco, San Francisco, CA; 
2Pharmaceutical Chemistry, University of California San Fran-
cisco, San Francisco, CA; 3Pathology, San Francisco General 
Hospital, San Francisco, CA

Background: NF-kappa-B inhibitor alpha (IκBα) normally 
binds and sequesters NF-κB transcription factor in the 
cytosol . Extracellular signal triggered IκBα-phosphory-
lation and ubiquitin-mediated proteasomal degrada-
tion (UPD) causes unleashing and nuclear translocation 
of NF-κB and rapid transcriptional activation of down-
stream target genes including IκBα itself . The resulting 
de novo synthesized IκBα is imported into the nucleus 
and upon binding NF-κB, triggers its nuclear export and 
NF-κB-repression . Although IκBα is very stable (t1/2 ≥8 
h) when bound to NF-κB, free IκBα is rapidly degraded 
(t1/2<15 min) . It is unclear how newly synthesized IκBα can 
escape degradation and enter the nucleus . Because we 
previously discovered that sequestosome-1 (SQSTM1/p62) 
can bind and stabilize IκBα, we hypothesized that such 
binding could protect newly synthesized IkBa from degra-
dation . We therefore examined the p62-domains involved 
in its IκBα-interaction, and its potential role in regulating 
NF-κB pathway . Methods and Results: We determined 
IκBα-t1/2 in a HEK293T cell overexpression system with 
and without p62 co-expression . We found that p62 co-ex-
pression stabilized IκBα and extended its t1/2 from 15 min 
to >4 h . Cell-treatment with UPD and calpain inhibitors 
revealed that p62 binding protected IκBα from degrada-
tion . Co-expression of various p62 truncation mutants with 
IκBα followed by co-immunoprecipitation revealed that 
p62-PB1 domain and the region between its ZZ and TB 
domains were both important for this interaction . In-cell 
chemical crosslinking and LC-MS/MS proteomic analyses 
coupled with mutagenesis-scanning analyses, successfully 
identified the p62 residues critical for IκBα-binding . To 
examine the specific role of p62 in IκBα-mediated NF-κB 
feedback, we employed p62+/+ and p62-/- MEF cells . After 
TNFα-treatment, p62-/- cells exhibited lower content of 
newly synthesized IκBα relative to p62+/+ cells, with a corre-
spondingly prolonged NF-κB response . To determine the 
physiological relevance of this finding, we generated liver 
specific p62-mutant mice with p62 68-252-region deleted 
(p62mut) . Liver histology of 4, 12 and 18 month-old mice 
revealed significantly greater inflammation in p62mut-
mice than in wild type, which progressed dramatically 
with age . Conclusions: Our findings reveal a novel role of 
p62 in modulating TNFα-elicited inflammatory responses, 
through direct binding and stabilization of newly synthe-
sized IκBα . Such IκBα stabilization enables its nuclear 
import and consequent termination of NF-κB activation . 
More importantly, we document that p62 is critical for 
limiting age-related liver inflammation in vivo .
Disclosures:

The following people have nothing to disclose: Yi Liu, Mike Trnka, 
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Extracellular pro-inflammatory ASC ‘specks’ 
released by inflammasome-mediated pyro-
ptosis to the circulation in alcoholic hepatitis 
and deposition of bioactive ASC oligomers in 
human and murine livers are biomarkers and 
mediators of alcoholic hepatitis
Arvin Iracheta-Vellve, Patrick P. Lowe, Yeonhee Cho, 
Charles D. Calenda, Andras Budai, Jan Petrasek, Bene-
dek Gyongyosi, David Tornai, Gyongyi Szabo; Medicine, 
UMASS Medical School, Worcester, MA

Background: Ethanol exposure results in NLRP3 inflam-
masome activation and maturation of interleukin (IL)-1β, 
a key pro-inflammatory cytokine in alcoholic liver disease 
(ALD) . Oligomerization of the adaptor protein ASC (Apop-
tosis-associated speck-like protein containing CARD) is 
essential for NLRP3 inflammasome activation . Extracellular 
ASC ‘specks’ that retain bioactivity are released during 
pyroptosis, a caspase-1 mediated cell death . However, the 
role of ethanol-induced pyroptosis and extracellular ASC 
has not been identified in ALD . Aim: To investigate the 
role of pyroptosis and pro-inflammatory extracellular ASC 
‘specks’ in alcoholic hepatitis (AH) . Methods: Cell death, 
inflammation, and liver injury were assessed in a mouse 
model of alcoholic hepatitis (AH) (10 days with binge) . 
Inhibitors for NLRP3 (MCC950), Caspase-1 (VX-765), 
pan-Caspases (z-VAD-fmk), and necroptosis (necro-
statin-1) were administered in vivo . Healthy and cirrhotic 
human livers and plasma from patients with alcoholic 
hepatitis (AH) and controls were also analyzed . Results: 
We analyzed plasma of healthy volunteers and patients 
with acute AH for the presence of ASC protein . Acute AH 
patients had increased soluble ASC protein in the circu-
lation, as measured by ELISA and confirmed with immu-
noprecipitation . On immunohistochemistry, all ten livers 
from patients with alcohol-induced cirrhosis but none of 
the controls had extensive ASC aggregates in extracellular 
spaces . Using immunofluorescence, we observed extracel-
lular ASC aggregates and ASC oligomers with immunopre-
cipitation in mouse livers with AH . We then hypothesized 
that extracellular ASC was dependent on liver macro-
phages undergoing pyroptosis, a necrotic form of inflam-
masome-dependent programmed cell death . Using flow 
cytometry, we found increased ethanol-induced pyroptosis 
and apoptosis indicated by a decrease in AnnexinV-posi-
tive macrophages from mice pre-treated with Caspase-1 
or pan-Caspase inhibitors, respectively . Pre-treatment 
with a necroptosis inhibitor had no effect on cell death . 
Finally, pre-treating mice with MCC950, an NLRP3 inhib-
itor, reduced levels of Caspase-1 activity, macrophage 
pyroptosis and steatoheatitis in AH in mice . Conclusions: 
Increased circulating ASC protein may serve as a new 
biomarker for alcoholic hepatitis in humans . Our novel 
findings in murine samples and human patients with AH 
demonstrate that ethanol-induced inflammasome activity 
results in Caspase-1-mediated pyroptosis and extracellular 
ASC aggregates in the liver and circulation . Pyroptosis can 
be abrogated by therapeutic inhibition of inflammasome 
components, NLRP3 or Caspase-1 .
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TLR 2/4 & 9 mediated Inflammasome activa-
tion drives CD14+ monocyte activation and 
may synergize with ER stress signaling in de 
novo autoimmune hepatitis (DAIH).
Adam Arterbery1, Mercedes Martinez2, Steven J. Lobritto2, 
Yaron Avitzur3, Udeme D. Ekong1; 1Pediatric Gatsroenter-
ology and Hepatology, Yale University School of Medicine, 
New Haven, CT; 2Pediatric Gastroenterology, Hepatology, and 
Nutrition, Columbia University, New York, NY; 3Gastroenter-
ology, Hepatology, and Nutrition, Hospital For Sick Children, 
Toronto, ON, Canada

Background: Regulatory T cells (Tregs) of patients with 
DAIH display a phenotype of TH1 & TH17 cells & are 
functionally impaired; CD14+ monocytes drive differen-
tiation of Tregs towards TH1-like Tregs in an IL-12 depen-
dent manner . Aim: Identify mechanism(s) underlying 
Treg plasticity . Methods: Blood was obtained from liver 
transplanted (LT) recipients with DAIH (n=6), LT recipi-
ents without DAIH who have normal graft function (LTC) 
(n=16), & healthy non-transplanted children (HC) (n=13) . 
1) CD14+ monocytes isolated from PBMCs were stim-
ulated with LPS for 24-hours &: (i) stained for intracel-
lular IL-1β; (ii) RNA harvested for qRT-PCR for pro- IL-1β; 
(iii) protein harvested for Western Blot (WB) of inflam-
masome-associated proteins . 2) Measurement of damage 
associated molecular patterns (DAMPs) in sera done 
by qRT-PCR & ELISA . 3) To confirm TLR activation, TLR 
reporter cell lines cultured with patient sera +/- protein 
inhibitors for specific DAMPs identified above . 4) FACS 
sorted Tregs (CD127-CD25hiCD4+) of total PBMC’s stimu-
lated with PMA/ionomycin for 4-hrs & total RNA harvested 
for RNASeq & qRT-PCR; total protein harvested for WB . 
Comparison of quantitative variables between 2 groups 
performed using Wilcoxon rank-sum test . P<0 .05 statis-
tically significant . Results: 1). Inflammasome activation 
occurs in CD14+ monocytes from patients with DAIH as 
evidenced by caspase-1 cleavage (p<0 .01) & IL-1β secre-
tion (p<0 .05) (Figure 1A), & is mediated via TLR 2/4 & 9 
(increased HMGB1, Fibrinogen, HSPs, mitochondrial and 
nuclear DNA in sera of patients with DAIH vs . HC & LTC 
(qPCR p<0 .005; ELISA p<0 .05) . Moreover, DAMPs in sera 
of patients with DAIH activate TLR4 & 9 reporter cell lines 
(p≤0 .01 – figure 1B); & inhibition of Fibrinogen, HSPs and 
mitochondrial proteins in sera abrogated TLR4 & 9 activa-
tion (p<0 .05 – Figure 1C) . 2). Enrichment of target genes of 
a transcriptional regulator of endoplasmic reticulum (ER) 
stress, (ATF6), observed in Tregs of patients with DAIH & 
confirmed by qPCR (p<0 .01) & WB (cleaved ATF6a p<0 .05) . 
Top differentially expressed target genes of ATF6, i .e . 
RORC & STAT3, are transcriptionally upregulated (qPCR 
p<0 .01; WB: RORC p<0 .01, pSTAT3 p<0 .001 – Figure 1D) . 
Conclusion: Cross talk between the innate immune system 

& ER stress signaling may underlie Treg plasticity & disease 
pathogenesis in DAIH .
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Neutrophil Dysfunction in Acute on chronic 
liver failure
Radha K. Dhiman1, Dr Kunaal Makkar3, Shallu Tomer2, 
Sahaj Rathi1, Sunil Arora2, Sunil Taneja1, Ajay K. Duseja1, 
Yogesh K. Chawla1; 1Hepatology, Postgraduate Institute of 
Medical Education and Research (PGIMER), Chandigarh, India; 
2Immunopathology, Postgraduate Institute of Medical Edu-
cation and Research (PGIMER), Chandigarh, India; 3Internal 
medicine, Postgraduate Institute of Medical Education and 
Research (PGIMER), Chandigarh, India

BACKGROUND: Patients with acute on chronic liver 
failure (ACLF) often have a dysregulated immune 
response . Dysfunction of the innate immunity is an inte-
gral component of this immune failure . In order to better 
elucidate this pathway, we evaluated neutrophil dysfunc-
tion inpatients with ACLF, and its implications on 28- and 
90-day mortality . METHODS: Forty-patients with chronic 
liver disease presenting with an acute decompensation 
(AD)-10 No-ACLF(ACLF-0), 10 each with grade I, II and III 
ACLF (CANONIC), and 10 healthy controls were prospec-
tively evaluated for presence of neutrophil dysfunction . 
Neutrophil phenotype (NP) was expressed as percentage 
of cells positive for antibodies toboth CD16 and CD66b on 
flow cytometry . Neutrophil Phagocytic Capacity (NPC) was 
determined using flurorescein isothiocyanatelabelled IgG 
latex beadsphagocytosed per neutrophil and measured as 
Mean Fluorescence Intensity (MFI) using flow cytometer . 
Oxidative burstwas determined as percentage of neutro-
phils producing reactive oxygen species (ROS) both at 
rest and after stimulation with Phobol Myrisate Acetate 
(PMA) . RESULTS: Neutrophil phenotype (NP)was better in 
controls compared to AD patients(CD16,66b+85 .2±11 .3% 
vs 68 .3±22 .4%, P=0 .02) . Similarly NPC was higher in 
controls(98 .3±130 .6 vs 22 .5± 18 .9 MFI, P=0 .001) . Oxida-
tive burst (OB) at rest was more inAD patients compared 
to controls (Neutrophils producing ROS- 97 .2±4 .9% vs 
91 .3±9 .2%, P=0 .006) . However, stimulated OB using PMA 
was more intensein controls than AD group (Neutro-
phils producing ROS -92±9 .4% vs79 .7±29 .3%, P=0 .003) . 
Among patients with AD, both NPand NPCwas better 
in ACLF-0than ACLF-grades I-III(NP 80 .7 ±12 .8% vs 
63 .8±22 .9%, P=0 .034; NPC 33 .6±18 .4 vs 18 .7±17 .8 MFI, 
P=0 .029) . However, asignificant difference was not seen 
among different grades of ACLF .On comparing survi-
vors vs non-survivors at 90-days, both NP (78 .2±11 .9% vs 
62 .2±24 .11%, P=0 .02) and NPC (33 .3±22 .7 vs 16 .3±13 .39 
MFI, P=0 .004) were higher in survivors . However, such 
a trend was not noticed at 28-days . NP(CD16,66b+) in 
>71 .7%neutrophils had 78 .6% sensitivity and 65 .4% 
specificity in predicting 90-day survival(AUROC 0 .70, 
95%CI 0 .55-0 .90, P=0 .017) . NPC MFI>17 .3had71 .4 % sensi-
tivity and 69 .6 % specificity (AUROC 0 .73, 95%CI 0 .54-
0 .86, P=0 .035) to predict 90-day survival . CONCLUSION: 
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Neutrophil phenotype and phagocytic capacity, and stim-
ulated oxidative burst are impaired in patients with ACLF, 
despite a higher background oxidative burst in these 
patients . This is consistent with the impaired immune 
response despite higher background systemic inflamma-
tion in these patients . Neutrophil phenotype and phago-
cytic capacity may predict survival at 90 days .
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TNF-α Serves Critical Roles in Regulation of 
Chemokine/Cytokine/Receptor Responses 
Activated by Innate Immune System after 
Transplantation of Allogeneic Hepatocytes
Fadi L. Jaber1, Yogeshwar Sharma1, Sorabh Kapoor2, San-
jeev Gupta1; 1Gastroenterology, Albert Einstein College of 
Medicine, Bronx, NY; 2Hepatobiliary Surgery & Liver Trans-
plantation, Kokilaben Dhirubhai Ambani Hospital and Medi-
cal Research Institute, Mumbai, India

To realize benefits of liver-directed cell therapy for acute 
or chronic liver diseases controlling rejection of allogeneic 
cells is critical . Despite use of immunosuppressive drugs, 
innate immune system remains active and poses a major 
hurdle in engraftment of allogeneic cells . After transplan-
tation of allogeneic organs, tissue or cells, cascades of 
chemokines, cytokines and receptors contribute in rejec-
tion . We hypothesized that identification of key regu-
lators capable of altering chemokine/cytokine/receptor 
responses will be helpful for cell therapy . Approaches 
combining immunosuppressive and anti-inflammatory 
mechanisms would be particularly appropriate . Therefore, 
we addressed the role of host immune responses through 
temporal release of inflammatory cascades during rejec-
tion of transplanted cells with assays in rats . Methods/
Results: Allogeneic donor hepatocytes were isolated from 
healthy Long-Evans Agouti (LEA) rats and transplanted 
intrasplenically into MHC-mismatched DPPIV- F344 rats 
with noimmunosuppression (Group I) or with twice weekly 
dosing of mycophenolate mofetil (MMF) plus tacrolimus 
(Tacro) to block T cell allo responses (Group II) . Tissue anal-
ysis with DPPIV staining of liver showed transplanted cells 
were rejected over 14d with first-order kinetics in Group I 
and survived in Group II, albeit less than syngeneic hepato-
cytes . We then analyzed gene expression by qRT-PCR 
arrays for 84 chemokines/cytokines/receptors 6h and 3,,7 
or 14d after cell transplantation . In Group I, inflamma-
tion due to tissue injury, neutrophil, monocyte or lympho-
cyte activation, including TNF-α and IL-6 expression was 
noted within 6h and up to 14d . In Group II, inflammation 
decreased or normalized over time but TNF-α expression 
remained elevated . To define role of TNF-α in rejection, 
we blocked it by etanercept (ETN) alongside MMF and 
Tacro before transplanting cells (Group III) . In this case, 
TNF-α and IL-6 expression normalized within 6h and 
more cells engrafted . In additional studies, activation of 
Kupffer cell phagocytosis, myeloperoxidase + neutrophils 
and CXCR2 protein expression also decreased . Moreover, 
liver repopulation assays in retrorsine/partial hepatectomy 
model showed significantly superior engraftment and 
proliferation of transplanted cells in Group III . Conclusions: 
Rejection of allografted hepatocytes was accompanied by 
early and persistent activation of chemokines/cytokines/

receptors associated with innate immune responses . TNF-α 
served a major role in regulating this immune response 
with involvement of neutrophils and Kupffer cells . This 
principle of cytokine interference should help improve 
outcomes in cell therapy and organ transplantation .
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Exercise dramatically improves age-related, 
inflammation-driven liver damage and cancer.
Arianna Bianchi, Dina Tiniakos, Derek Mann, Caroline Wilson; 
Newcastle University, Newcastle Upon Tyne, United Kingdom

Background Whilst there are several mouse models to 
study the potential of therapeutic interventions in chronic 
liver disease (CLD) and hepatocellular carcinoma (HCC) 
most lack one of the major risk factors associated with HCC 
development ‘ageing’ . Ageing is associated with chronic 
low-grade inflammation, increased hepatic lipid accu-
mulation, loss of the regenerative potential of hepato-
cytes and an increased risk of fibrosis . In this study we are 
utilizing the aged NF-kB1-/- model characterised by sponta-
neous premature ageing, systemic progressive low-grade 
inflammation, hepatic steatosis, fibrosis and HCC (Wilson 
et al, Nature Commun 2015) to investigate the impact of 
a feasible lifestyle therapy ‘moderate exercise’ on age-re-
lated CLD and HCC development . Methods 16 month 
old NF-kB1-/- with established chronic inflammation and 
spontaneous liver damage were treadmill exercised 3 
times/week 20cm/sec or remained as sedentary controls . 
Behavioural tests were performed at 16, 17 and 18 
months . Animals were sacrificed at 19 months and serum 
and organs removed for IHC analysis, cytokine array and 
liver enzyme and lipid quantification . Results The devel-
opment of spontaneous liver disease including inflam-
mation, steatosis and the development of liver tumours 
was dramatically reduced in the exercise group . IHC anal-
ysis revealed a striking reduction in various immune cells 
including neutrophils, B cells and T cells (FOXP3+ and CD8+) 
in the exercised livers . Cytokine array in serum and liver 
protein also revealed a significant reduction in the chemo-
kines CXCL9 and CXCL10 in both blood and liver from the 
exercised group . Whilst there was no difference in the ALT 
and AST levels between groups there was a clear reduc-
tion in steatosis shown by H&E and circulating LDL and 
cholesterol in the exercised mice . Furthermore, cognitive 
function and activity tests revealed that exercise positively 
impacts behaviour and activity of the mice . Conclusion 
We have shown that a simple moderate exercise regime 
in an aged group of mice with chronic low grade inflam-
mation and CLD significantly improves liver health and 
the development of cancer . This striking finding has major 
implications as an easily translatable low impact therapy 
for an increasingly aged population with incrementally 
increasing NASH and HCC numbers .
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Frailty After Liver Transplantation (LT)
Jennifer C. Lai1, Dorry L. Segev2, Charles E. McCulloch3, Ken-
neth E. Covinsky4, Jennifer L. Dodge4, Sandy Feng5; Functional 
Assessment in Liver Transplantation (FrAILT) Study; 1Division 
of Gastroenterology/Hepatology, University of California, San 
Francisco, San Francisco, CA; 2Johns Hopkins Medical Institute, 
Baltimore, MD; 3Biostatistics & Epidemiology, University of 
California, San Francisco, San Francisco, CA; 4Medicine, Uni-
versity of California, San Francisco, San Francisco, CA; 5Sur-
gery, University of California, San Francisco, San Francisco, CA

Background: We developed the Liver Frailty Index (LFI) 
using grip strength, chair stands, and balance to capture 
“frailty” in cirrhotic patients . In contrast to metrics specific 
to liver fxn such as jaundice and ascites, which reverse soon 
after LT, little is known of what happens to frailty after LT . 
Methods: We analyzed data on 214 adult LT recipients who 
had >=1 assessment using the LFI [= (sex-adjusted grip*-
0 .33)+(chair stands*-2 .53)+(balance*-0 .04)+6] at 3, 6, or 
12 months (mo) post-LT [higher values=more frail] . “Frail” 
and “robust” were defined using previously established 
cut-offs (>=4 .5 and <3 .2) . Odds ratios assessed associations 
with post-LT robustness . Results: At a median of 2 .4 mo 
pre-LT, median(IQR) LFI=3 .7(3 .2-4 .3); 21% were frail pre-LT 
(Fig) . After LT, median(IQR) LFI scores worsened at 3mo 
but improved at 6 and 12 mos post-LT (Fig) . Among those 
who were robust pre-LT (53/214), 61% remained robust 
post-LT. In contrast, among those who were frail pre-LT 
(44/214), only 4% became robust at any time post-LT. In 
univariable analysis, each point improvement in pre-LT LFI 
(=less frail) was associated with an increased odds of being 
robust after LT at 3mo (OR 17 .7; 95%CI 5 .6-55 .6), 6mo (OR 
14 .7; 95%CI 4 .8-45 .0), and 12mo (OR 3 .8; 95%CI 1 .8-8 .2), 
which did not change w/ multivariable analysis . Pre-LT frail 
pts had higher post-LT length of stay (9 vs . 7d; p<0 .01), 
and a trend toward more ICU days (3vs .2d; p=0 .07) and 
90d readmissions (1vs .0; p=0 .06) . Conclusions: Frailty 
worsens 3mo post-LT but improves modestly by 12mo . But 
only 1 in 4 pts are robust post-LT . Among the pre-LT frail 
pts, achieving robustness after LT is rare (<5%) . Aggres-
sive interventions aimed at preventing frailty pre-LT or 
intervening early post-LT are urgently needed to optimize 
LT-benefit .
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New insights from the SILVER study; a 50 % 
reduction in Calcineurin Inhibitors at day 30 
does not impact on long-term renal function 
after liver transplantation.
Bettina M. Buchholz1, James W. Ferguson1, Andreas Schnitz-
bauer2, Peter Nightingale1, Edward Geissler3, Darius Mirza1; 
The International SILVER study group; 1Liver Unit, Queen Eliz-
abeth Hospital Birmingham, Birmingham, United Kingdom; 
2Department of General and Visceral Surgery, Frankfurt Univer-
sity Hospital, Goethe-University Frankfurt, Frankfurt, Germany; 
3Department of Surgery and Section of Experimental Surgery, 
University Hospital Regensburg, Regensburg, Germany

Background: Renal dysfunction after liver transplanta-
tion (LT) is common and the long term use of calcineurin 
inhibitors (CNI) is associated with nephrotoxicity . The 
50% reduction in CNI at 4 - 6 weeks post transplantation 
during the SILVER study enabled evaluation of this early 
reduction and its impact on long term renal function . 
Methods: An immunosuppressive strategy with a 50 % 
reduction of CNI and introduction of the mTOR inhibitor 
Sirolimus within 4 to 6 weeks after LT (group B, n=249) 
was compared to standard CNI-based mTOR-free immuno-
suppression (group A, n=254) . Data was retrieved from the 
randomised controlled multi-centre trial of Sirolimus in 
Liver Transplant Recipients with HCC (SiLVER) study in an 
intention-to-treat approach over a study period of 5 years . 
Results The two groups were well-matched for recipient, 
donor and transplant procedure characteristics . Median 
pre-transplant recipient MELD was 10 (7 - 15) in group A vs 
11 (8 - 15) in group B . A total of 38 .5% vs 39 .3% and 3 .6% 
vs 2 .6% were low MELD and high MELD recipients, respec-
tively (MELD cut-off 24) . Early CNI reduction was achieved 
as stipulated in the protocol with median CNI reduction of 
11% vs 56% and 20% vs 54% for CNI trough and dose at 3 
month post-transplantation in group A vs group B, respec-
tively . The Sirolimus trough target of 4 - 10 ng/ml was 
achieved in 63% - 82% in group B over the study period . 
Baseline renal function as measured by eGFR was similar 
for both groups . A temporary renal sparing effect was 
observed at 3 months in the Sirolimus arm [67 (55 - 85) vs 
74 (59 - 95) ml/min, p=0 .0051) but renal function was not 
significantly different at all later time points (6 months, 12 
months, and yearly intervals up to 5 years) . Using general-
ized estimating equations with post-transplant day 28 as 
baseline, no difference was found for eGFR between the 
groups with further sub-stratification into CyclosporinA 
and tacrolimus as CNI . Conclusion: This analysis suggests 
that a 50% reduction in CNI dose at 4 - 6 weeks in low 
MELD patients with HCC does not have a protective effect 
on long term renal function . 
Disclosures:
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Cardiovascular Disease Outcomes Related to 
Early Stage Renal Impairment Following Liver 
Transplantation
Lisa B. VanWagner1, Samantha E. Montag1, Lihui Zhao1, 
Norrina Allen1, Donald M. Lloyd-Jones1, Arighno Das1, 
Anton Skaro2, Samuel Hohmann3, John J. Friedewald1, 
Josh Levitsky1; 1Northwestern Medicine, Chicago, IL; 2Univer-
sity of Western Ontario, London, ON, Canada; 3Vizient, Chi-
cago, IL

Background: Renal and cardiovascular disease (CVD) are 
major complications after liver transplant (LT) . In the 
general population, even mild renal disease is associated 
with increased mortality, mainly from CVD . Whether this 
is true in LT recipients is unknown . Methods: This was a 
retrospective cohort study of 37,322 LT recipients (2002-
2012) using Vizient data linked to the United Network 
for Organ Sharing . The Modification of Diet in Renal 
Disease (MDRD4) equation estimated glomerular filtration 
rate (eGFR) . The primary endpoint was mortality . Latent 
mixture modeling identified trajectories in eGFR within 
a year of LT in a subsample of 671 recipients from an 
academic center . Logistic regression assessed associations 
between eGFR trajectory and 1-year CVD complication, 
defined as death/hospitalization from myocardial infarc-
tion, heart failure, atrial fibrillation, cardiac arrest, pulmo-
nary embolism or stroke . Results: Mean(SD) eGFR was 
72 .1(45 .7) ml/min/1 .73m2 . The risk of mortality increased 
with lower baseline eGFR . Each 5-unit lower eGFR was 
associated with a 2% and 5% higher hazard of all-cause 
and CVD mortality, respectively (p<0 .0001) . Six distinct 
eGFR trajectories were identified (Figure): qualitatively 
Normal-Slow Decrease (4% of cohort), Normal-Rapid 
Decrease (4%), Mild-Stable (18%), Mild-Slow Decrease 
(35%), Moderate-Stable (30%), and Severe-Stable (9%) . 
In multivariable models, compared to the Mild-Stable 
group, the greatest odds of a CVD complication were in 
the Normal-Rapid Decrease group even when adjusted for 
confounders and baseline eGFR (Figure) . Conclusion: Even 
mild renal disease is a risk factor for mortality after LT . 
The pattern of decline in eGFR early after LT, particularly 
when more rapid, correlates with the risk of adverse CVD 
outcomes, further highlighting the need for early renal 
preservation strategies .

eGFR Trajectories by Months from Liver Transplant in 
the Northwestern Medicine Enterprise Data Warehouse 
(NMEDW) and Adjusted Odds Ratio for the Association of 
Trajectory Group with a Cardiovascular Disease Complication 
within 1 Year of Transplant, Total N=671
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Center-level Impact of Early Liver Transplanta-
tion for Alcoholic Hepatitis
Alexander Vogel1,2, Jonathan Nahas1,2, Akhil Shenoy3, 
Zorica Filipovic-Jewell3, Laura Ford4, Margot Wankoff4, 
Mary Brosnan4, Lindsey Zelus4, Elizabeth S. Schubert4, Sim-
one Safyer4, Leona Kim-Schluger2,5, Sander S. Florman6, 
Thomas Schiano5,2, Gene Y. Im5,2; 1Icahn School of Medi-
cine at Mount Sinai, New York, NY; 2Medicine, Division of 
Liver Diseases, The Mount Sinai Medical Center, New York, 
NY; 3Psychiatry, The Mount Sinai Medical Center, New York, 
NY; 4Social Work Services, The Mount Sinai Medical Center, 
New York, NY; 5Recanati-Miller Transplantation Institute, The 
Mount Sinai Medical Center, New York, NY; 6Surgery, Division 
of Abdominal Transplantation, The Mount Sinai Medical Cen-
ter, New York, NY

Background: Early liver transplantation (LT) for severe 
alcoholic hepatitis (AH) can be a rescue therapy in highly 
selected patients not responding to medical therapy and 
with favorable psychosocial profiles . Given the prevalence 
of alcoholic liver disease and the lack of medical thera-
pies for AH, many centers are now considering performing 
LT for this emerging indication . The center-level impact 
of performing early LT for AH is unknown . Purpose: 
The purpose of this study is to examine the center-level 
impact of implementing a program of early LT for AH . 
Methods: Using our previously published candidate 
selection process, our center implemented a strategy of 
early LT for severe AH in January 2012 . We reviewed 176 
patients with severe AH hospitalized at our center from 
7/2011 to 7/2015, including psychosocial evaluation data . 
We also examined a prospectively maintained database of 
consecutive referrals for adult inpatient hospital transfers 
to our LT center . Patients seen by a hepatologist at our 
center prior to transfer and repeat transfers of the same 
patient were excluded . The primary outcome for analysis 
was number of AH transfers . Secondary outcomes were 
LT and time spent on psychosocial evaluations . Results: 
Over a 4-year period, 1126 patients were transferred to 
our center, 526 (47%) of which were never seen previously 
(new-to-center) . Of these, 81 (15%) were transferred for 
severe AH . These patients had a mean age of 44 years, 
median MELD 33, median discriminant function 73 and 
a slight male predominance (54%) . In the 6 months prior 
to implementing our early LT for AH program, 1 patient 
was transferred for AH . After program initiation, about 
2 AH patients per month were transferred to our center . 
The mortality rate of transferred AH patients was 42% . 
Overall, expedited psychosocial evaluations of 147 AH 
nonresponders were performed by our psychosocial team, 
comprised of 1 LT psychiatry fellow and attending and 1 LT 
social worker . A total average time of 2 hours were spent 
on each psychosocial evaluation and 15 minutes/candidate 
at our weekly transplant candidacy meeting . Two trans-
plant psychiatrists and 4 full-time LT social workers are 
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employed by our center . During the study period, 27 (18%) 
candidates had favorable profiles and were accepted for 
early LT, 18 (12%) survived to waitlisting and 14 (9 .5%) 
underwent early LT for AH . Conclusions: The center-level 
impact of early LT for AH is significant and affects many 
aspects of a LT center . Centers should consider the signifi-
cant downstream effects of program implementation: an 
11-fold increase in hospital transfers for AH and 331 hours 
of psychosocial evaluations during the study period .
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Induction of mixed chimerism and prolonged 
liver allograft survival off immunosuppression 
in cynomolgus monkeys
Erik Berglund, Jeffrey Stern, Sulemon Chaudhry, Paula Alon-
so-Guallart, Mercedes Martinez, Jay H. Lefkowitch, 
Genevieve Pierre, Diane Ordanes, Joshua Weiner, Dilruk-
shi Ekanayake-Alper, Alina Iuga, Yojiro Kato, Tomoaki Kato, 
Megan Sykes, Adam D. Griesemer; Columbia University, 
Columbia Center for Translational Research, New York, NY

Background: Spontaneous liver tolerance occurs only in 
highly selected patients with stable liver function for 
several years . There is an unmet need for a safe and reli-
able regimen allowing rapid immunosuppression (IS) 
withdrawal . Herein, we investigated if tolerance to liver 
allografts can be achieved using a mixed chimerism (MC) 
approach . Methods: Nine combined liver and bone marrow 
transplantations (CLBMT) were performed in cynomolgus 
macaques, using three different non-myeloablative condi-
tioning regimens (group A, B, C) . All animals received total 
body irradiation (1 .5Gy), thymic irradiation (7Gy), and 
ATGAM prior to CLBMT . Rituximab, anti-CD40, and anti-
CD2 monoclonal antibodies were given according to Table 
1 . Two additional livers (group D) were transplanted with 
the same protocol as in group C, but excluded the BMT . 
All IS was completely discontinued by day 55 . Results: 
All recipients developed multilinege mixed chimerism . 
Group A showed severe rejection with CD8+ T effector 
memory (Tmem) cell expansion . Improved pretransplant 
host Tmem depletion using anti-CD2 in group B resulted 
in prolonged multlineage MC and graft acceptance . 
Animal B(2), however, developed grade 1 GVHD in skin 
and rectum . The addition of post-transplant anti-CD2 in 
group C also depleted donor Tmem, thereby preventing 
GVHD, while permitting prolonged MC and extended 
IS-free graft survival . With the exclusion of BMT (group D), 
passenger leukocytes promoted transient MC . Even when 
chimerism was lost, and memory cells recovered, group 
D maintained normal graft function . The percentage of 
Tregs in total CD4 were elevated over baseline during the 
period of stable graft function in Groups C and D animals . 
Conclusions: This is the first proof of concept study demon-
strating prolonged liver allograft survival in nonhuman 
primates using mixed chimerism to facilitate rapid IS with-
drawal . The results demonstrate a need to control Tmem 
responses and suggest even low-level MC that occurs with 
liver only transplants is associated with prolonged graft 
survival after IS withdrawal .
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Gut Microbial Functional Changes After Liver 
Transplant Can Modulate Infection Risk And 
Increase Atherogenic Metabolites
Jasmohan S. Bajaj1, Genta Kakiyama1, I. Jane Cox2, Hiro-
shi Nittono3, Hajime Takei3, Melanie White1, Andrew Fagan1, 
Edith A. Gavis1, Douglas M. Heuman1, Ho-Chong Gilles1, Phil-
lip Hylemon1, Simon D. Taylor-Robinson4, Roger Williams2, 
Masoumeh Sikaroodi5, William M. Pandak1, Patrick M. Gille-
vet5; 1Virginia Commonwealth University and McGuire Veter-
ans Affairs Medical Center, Richmond, VA; 2Institute for Liver 
Studies, London, United Kingdom; 3Junshin Bile Acid Institute, 
Tokyo, Japan; 4Imperial College, London, United Kingdom; 
5George Mason University, Manassas, VA

There is pre-liver transplant (LT) gut dysbiosis, which 
improves after LT . Pre-LT dysbiosis is linked with infec-
tions e .g . C .difficile & intestinal barrier dysfunction due 
to lower gut bile acids (BAs, total, secondary & iso-BA) . 
Post-LT pts are also prone to atherogenesis, which in 
non-cirrhotics are associated with microbial-mammalian 
metabolite trimethylamine oxide (TMAO) increase . Aim: 
Define the effect of LT on gut microbial function related 
to infections & TMAO generation . Method: Cirrhotics on 
the LT list underwent blood, urine & stool collection for 
gut microbiota structure(16SrRNA) &functionality (stool 
BA using GC/MS, serum endotoxin LAL assay, urine metab-
olomics NMR) . These were re-analyzed 6 mths post-LT . 
Pts unable to consent/provide samples, with rejection/
infections post-LT in 3 mths, re-LT or HIV were excluded . 
Microbiota function: BA profile included total, conju-
gated, unconjugated, primary, secondary, iso & oxo 
BAs . Of these conjugated BAs are produced by the liver, 
which undergo transformations related to deconjuga-
tion, conversion of secondary BAs & conversion of native 
to iso-BAs, which make them less toxic to the intestinal 
barrier . Results: 35 pts (MELD 28, 12 HCC, mean 56 yrs, 21 
Hep C) underwent LT 4±3 mths post-enrollment & re-eval-
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uated 6±3 mths post-LT . All were on regular tacrolimus & 
Bactrim . 24hr dietary recall remained similar . Microbiota 
structure: A significant increase in diversity with relatively 
higher beneficial taxa, Lachnospiraceae, Ruminococcaceae 
&Clostridiales XIV &lower Enterobacteriaceae were seen 
post-LT . Microbial function: There was a significant reduc-
tion in endotoxin levels (0 .78±0 .3 vs 0 .09±0 .4, p=0 .001) . 
There was a 2 .4 fold increase in urinary TMAO levels 
post-LT . BA profile changed with a significantly higher 
total, primary, secondary BAs & iso-BAs (Table) without 
change in deconjugation . Conclusions: After LT, there is a 
significant improvement in the gut bacterial milieu likely 
induced by a resumption of BA flow encouraging the 
growth of microbiota that can generate secondary and 
iso-BAs . These bacterial changes generating TMAO could 
accelerate atherogenesis . Bacterial functional alterations 
post-LT could mediate both beneficial and adverse effects 
on the host .
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Advanced machine learning techniques to 
identify a panel of biomarkers that identify 
nonalcoholic steatohepatitis
Saisakul Chernbumroong1, Jane I. Grove2, Stuart Astbury2, 
Diana J. Leeming3, Philip Kaye2, Daniel J. Antoine4, Caro-
line Hoad2,5, Susan Francis2,5, Indra Neil Guha2, Michael Miller6, 
John F. Dillon7, Michael E. Allison8,9, Guruprasad P. Aithal2, 
Jonathan Garibaldi1; NIHR Nottingham Biomedical Research 
Centre; 1School of Computer Science, University of Notting-
ham, Nottingham, United Kingdom; 2NIHR Nottingham Bio-
medical Research Centre, Nottingham University Hospitals 
NHS Trust and University of Nottingham, Nottingham, United 
Kingdom; 3Biomarkers and Research, Nordic Bioscience, Her-
lev, Denmark; 4MRC Centre for Drug Safety Science, Molecular 
and Clinical Pharmacology, University of Liverpool, Liver-
pool, United Kingdom; 5Sir Peter Mansfield Imaging Centre, 
Nottingham, United Kingdom; 6Medical Research Institute, 
Ninewells Hospital and Medical School, University of Dundee, 
Dundee, United Kingdom; 7Department of Medicine, NIHR 
Research Biomedical Research Centre, Cambridge University 
Hospitals NHS Foundation Trust, Cambridge, United King-
dom; 8Addenbrooke’s Hospital, Cambridge University Hospi-
tals, Cambridge, United Kingdom; 9NIHR Research Biomedical 
Research Centre, Cambridge University Hospitals NHS Founda-
tion Trust, Cambridge, United Kingdom

Background Around 25% of the adult population 
globally has non-alcoholic fatty liver disease (NAFLD), 
among those 7-60% have nonalcoholic steatohepatitis 
(NASH) which may progress to cirrhosis and liver cancer, 
leading to decompensation, transplantation and death . 
Although non-invasive markers of liver fibrosis have come 
into routine clinical practice, non-invasive markers that 
correlate with histopathological changes of NASH are 
desirable tools to stratify patients for interventions and 
to monitor disease progression . Methods A prospective 
cohort of patients characterised by demography, anthro-
pometry, clinical, radiological and laboratory parameters 
as well as histology were collated from several sepa-
rate studies in which serum analytes had been deter-
mined . 374 UK patients with biopsy-proven NAFLD were 
included . Histological parameters were scored using the 
Clinical Research Network NAFLD Activity Score (NAS) 
scale . A total of 44 variables were analysed using machine 
learning techniques . Results Clustering based on Prin-
cipal Component method on mixed data identified the 
optimal number of clusters as 2 for histological variables 
of steatosis, ballooning and lobular inflammation and 2 
NAS clusters: 1-4 and 5-8 . The NASH ‘positive cluster’ iden-
tified comprised NAS>4, steatosis>2, ballooning>1, lobular 
inflammation>1 (Fig .1) . Recursive Feature Elimination on 
Naïve Bayes identified 7 variables required for effective 
classification of NASH: Acetyl-HMGB1, Aspartate Amino-
transferase (AST), Collagen Pro-C3, cytokeratin CK18 (M30) 
fragments, Procollagen III N-terminal peptide (P3NP), 
PNPLA3 rs738409, and Alanine transaminase . The Naïve 
Bayes model based on this panel gave an area under the 
curve of 0 .87, 71% sensitivity, 87% specificity prediction 
performance . Regression analysis revealed significance 
for P3NP, AST, acetyl-HMGB1, CK18 (M30), and possession 
of PNPLA3 variant . Conclusions We describe a machine 
learning approach which identified a panel incorporating 
key biomarkers that would reliably identify NASH among 
patients with NAFLD . Negative predictive value 84% 
suggests a potential use of the identified panel in clinical 
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practice screening NAFLD patients to identify those likely 
to have NASH for appropriate intervention .
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Risk prediction for the development and 
progression of nonalcoholic fatty liver disease 
with genetic markers
Takeshi Okanoue1, Toshihide Shima1, Masayuki Mizuno1, 
Yasuhide Mitsumoto1, Yoshihiro Kanbara1, Miwa Kawa-
naka2, Takahisa Kawaguchi3, Fumihiko Matsuda3; NASH study 
group supported by Ministry of Health, Labour and Welfare 
of Japan; 1Saiseikai Suita Hospital, Osaka, Japan; 2Center of 
Liver Disease, Kawasaki Hospital, Kawasaki Medical School, 
Okayama, Japan; 3Center for Genomic Medicine, Kyoto Uni-
versity Graduate School of Medicine, Kyoto, Japan

Background & Aims: The genetic background affecting 
the natural history of nonalcoholic fatty liver disease 
(NAFLD) including the development of nonalcoholic 
steatohepatitis (NASH) and NASH-derived hepatocel-
lular carcinoma (NASH-HCC) is still unknown . Our aim 
was to identify genetic factors for the development of 
NAFLD, NASH and NASH-HCC, and to establish risk esti-
mation models . Patients & Methods: 936 histologically 
proven NAFLD patients were recruited for this study, who 
were histologically classified into 4 types according to 
the classification of Matteoni et al . Genome-wide asso-
ciation (GWA) studies were conducted for 902 patients 
including 476 NASH and 58 NASH-HCC against 7,672 
controls . Risk estimations for NAFLD, NASH and NASH-HCC 
were performed using SNPs showing significant associa-
tions in the GWA studies . Results: Rs2896019 in PNPLA3 
(p=2 .3x10-31, OR(95%CI)=1 .85(1 .67-2 .05)), rs1260326 
in glucokinase regulator (GCKR) gene, (p=9 .6x10-10, 
OR(95%CI)=1 .38(1 .25-1 .53)) and rs4808199 in GATA Zinc 
Finger Domain Containing 2A (GATAD2A) gene (p=2 .3x10-

8, OR(95%CI)=1 .37(1 .23-1 .53)) were significantly associated 
with NAFLD . The associations of PNPLA3 and GATAD2A 
were lost when Matteoni type 1 to type 3 patients were 
used as cases . On the other hand, they became stronger 
when only type 4 and NASH-HCC patients were used for 
rs2896019 and for rs4808199, respectively, but the associa-
tion of GCKR was lost . We newly identified rs17007417 in 
dystrophy-associated fer-1-like protein (Dysferlin or DYSF) 
gene (p=5 .2x10-7, OR(95%CI)=2 .74(1 .84-4 .06)) being asso-
ciated with NASH-HCC . The risk for NAFLD showed a multi-
plicative increase with the accumulation of risk alleles in 
PNPLA3, GCKR and GATAD2A (OR(95%CI)=40 .1(10 .9-222 .9) 

for those carrying six risk alleles as compared to those 
without the risk alleles . The number of risk alleles in 
PNPLA3 and GATAD2A was much higher in Matteoni type 
4 (NASH) patients than type 1, type 2 and type 3 NAFLD 
patients, and the number in PNPLA3 and DYSF was much 
higher in NASH-HCC than in NASH . Conclusions: We 
demonstrated that Matteoni type 4 NASH was genetically 
and clinically different from the other NAFLD subgroups . 
We also established risk estimation models for NAFLD, 
NASH and NASH-HCC, respectively, using multiple genetic 
markers . These results will improve the accuracy of NAFLD 
diagnoses and treatment decisions for patients .
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Development and Validation of the Collagen 
Neo-Epitope Biomarker Pro-C3 “FIB-C3 Score” 
for Detection and Staging of Advanced Non- 
Alcoholic Fatty Liver Disease in a Large Inter-
national Multi-Centre Patient Cohort
Marie P. Boyle1, Dina G. Tiniakos1, Stuart McPherson1, Vlad Rat-
ziu2, Pierre Bedossa3, Timothy Hardy1, Jörn M. Schattenberg4, 
Claudia P. Oliveira5, Elisabetta Bugianesi6, Salvatore Petta7, 
Mette J. Nielsen9, Morten A. Karsdal9, Diana J. Leeming9, 
Stuart Kendrick8, Quentin M. Anstee1; The EPoS Consortium 
Investigators; 1Institute of Cellular Medicine, Newcastle Uni-
versity, Newcastle upon Tyne, United Kingdom; 2ICAN, Paris, 
France; 3APHP, Paris, France; 4University of Mainz, Mainz, Ger-
many; 5University of Sau Paulo, Sao Paulo, Brazil; 6University 
of Turin, Turin, Italy; 7University of Palermo, Palermo, Italy; 
8GlaxoSmithKline Research & Development Ltd, Stevenage, 
United Kingdom; 9Nordic Bioscience A/S, Herlev, Denmark

Background There is an urgent need for accurate non-in-
vasive biomarkers to detect advanced fibrosis in NAFLD . 
Biomarkers that measure collagen turnover are appealing 
candidates but data from well characterised NAFLD cohorts 
to support their use are scarce . Pro-C3 is a direct marker of 
fibrogenesis that is released by ADAMTS2 during type III 
collagen maturation . Using a large, histologically charac-
terised international patient cohort we assess the utility of 
the Pro-C3 collagen neo-epitope biomarker and develop 
a tractable panel that may be used to accurately diag-
nose advanced NAFLD fibrosis (F≥3) in the clinic . Methods 
A cohort of 433 well characterised patients with biopsy 
proven NAFLD across the full disease spectrum from 
steatosis to NASH-cirrhosis (F0: N=90; F1: 88; F2: 99; F3: 
94; F4: 62) were studied . All biopsies were scored using 
the NASH CRN Score by an expert pathologist . NASH was 
defined by the presence of each component of the NAFLD 
Activity Score (NAS) . Plasma Pro-C3 levels were deter-
mined using a competitive ELISA . After initial exploratory 
analysis, the cohort was divided into a Discovery group 
(n=320) and a Validation group (n=113) and logistic 
regression performed to establish a diagnostic panel for 
clinical use, “FIB-C3” . Performance was compared against 
the FIB4 Score . Results Plasma Pro-C3 levels correlated 
with histological NAS (rs=0 .27, p<0 .0001) and fibrosis 
stage (rs=0 .46, p<0 .0001) . In the discovery set, Pro-C3 had 
a similar performance to the FIB4 score for detection of 
F≥3 fibrosis (AUROCs 0 .76 and 0 .77 respectively) . Based on 
logistic regression analysis, the optimised FIB-C3 diagnostic 
panel comprising age, BMI, T2DM, platelets and Pro-C3 
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was developed and validated (Discovery AUROC 0 .86, 
Validation AUROC 0 .85) . An optimum threshold for F≥3 
fibrosis (FIB-C3 ≥ -0 .28) was determined using the Youden 
Index . The FIB-C3 panel consistently outperformed the 
FIB4 in both the Discovery and Validation cohorts . Conclu-
sion Plasma Pro-C3 levels correlate with disease activity 
and fibrosis stage in NAFLD . The FIB-C3 panel has been 
validated as a highly accurate tool that maintains both 
sensitivity and specificity for the identification of NAFLD 
patients with active disease and advanced fibrosis (F≥3) .
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Gender and menopause significantly modify 
effects of metabolism-related SNPs on fibrosis 
stage in adult patients with nonalcoholic fatty 
liver disease (NAFLD)
Kara Wegermann1, Cynthia A. Moylan2, Jiayin Zheng3, 
Manal F. Abdelmalek4, Shein-Chung Chow3, Cynthia D. Guy5, 
Anna Mae Diehl4, Ayako Suzuki4,2; 1Internal Medicine, Duke 
University Medical Center, Durham, NC; 2Gastroenterology, 
Durham VA Medical Center, Durham, NC; 3Biostatistics and 
Bioinformatics, Duke University, Durham, NC; 4Gastroenter-
ology, Duke University Medical Center, Durham, NC; 5Pathol-
ogy, Duke University Medical Center, Durham, NC

Background and Aims: Various bio-physiological attri-
butes affecting NAFLD risks are significantly influenced 
by sex and sex hormones (i .e ., regional fat distribution, 
lipid metabolism, adipocyte biology) . We hypothesize that 
metabolism-related SNPs may influence hepatic fibrosis 
risk in sex- and/or menopausal status specific manners . 
Methods: We analyzed 636 adults who had a histologic 
diagnosis of NAFLD and whose blood had previously been 
analyzed using the Cardio-MetaboChip (Illumina), which 
includes 137,130 SNPs associated with metabolic syndrome 
and cardiovascular disease . We grouped subjects by 
gender and menopausal status according to demography 
and self-reported reproductive information . First, signif-
icant interaction was screened by ordinal logistic regres-
sion models including fibrosis stage (stage 0, 1, 3, and 4) 
as an outcome, each of SNPs and the gender/menopause 
categories as predictors, an interaction term (SNP*gender/
menopause), and race/ethnicity and age as covariates . The 
Benjamini-Hochberg procedure was used to control for 

multiple comparisons with a target FDR of 0 .3 to accom-
modate this exploratory step . Then, SNPs associated with 
a significant interaction term were further analyzed 
using separate ordinal logistic regression models for men, 
premenopausal women, and postmenopausal women . 
Cumulative odds ratio (COR) and 95% confidence interval 
of each SNP was computed for each gender/menopause 
category . Results: The study population includes 219 men, 
223 postmenopausal women, and 194 premenopausal 
women (age ± SD: 48±11, 56±7, 40±8, respectively) . There 
were significant differences in race/ethnicity among the 
gender/menopause categories (P<0 .02) . We found 47 SNPs 
that interacted significantly with the gender/menopause 
categories (P<0 .05) . The majority of the SNPs (N=39) were 
correlated with fibrosis severity only in postmenopausal 
women; 37 SNPs increased fibrosis risk (e .g ., RS332136, 
RS11024158, RS7946010) while 2 others (RS2740487, 
RS742748) decreased the risk . One SNP (RS60296118) 
reduced fibrosis risk only in premenopausal women 
while 6 others (CHR1_1202719, RS1034716, RS12265666, 
RS332182, RS12501548, and RS4659248) showed different 
effects on fibrosis depending on gender/menopause . Of 
note, SNPs related to NOTCH2 showed women-specific 
effects on hepatic fibrosis while SNPs related to PIK3C2A 
and ABCA1 showed significant effects on fibrosis only in 
postmenopausal women . Conclusions: Gender and meno-
pause modify the impact of several gene variants on 
NAFLD-related fibrosis . Further characterization of identi-
fied interaction is warranted to delineate gender dispari-
ties in NAFLD pathobiology .
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Serum-Based Biomarker Accurately Stratifies 
Hepatic Fibrosis in Patients with Nonalcoholic 
Steatohepatitis
Manal F. Abdelmalek1, Anna Mae Diehl1, Cynthia D. Guy2, 
Dana Portenier3, Ranjan Sudan3, Xiaojun Li4, Larry Mimms4, 
Anjali Jain4; 1Medicine, Duke University, Durham, NC; 2Pathol-
ogy, Duke University, Durham, NC; 3Metabolic and Weight 
Loss Surgery, Duke University, Durham, CA; 4Prometheus Lab-
oratories, Inc., San Diego, CA

Background: Nonalcoholic steatohepatitis (NASH) affects 
25 million adults in the United States and can lead to 
cirrhosis and liver cancer . Liver biopsy remains the “gold 
standard” for staging hepatic fibrosis in patients with 
NASH . A non-invasive, blood-based diagnostic test is 
required for population-based screening to identify those 
patients with NASH and advanced hepatic fibrosis . We 
aimed to develop and validate a serum biomarker for 
NASH capable of stratifying fibrosis severity . Methods: The 
concentrations of three biomarkers (α2-macroglobulin, 
hyaluronic acid and tissue inhibitor of metalloproteinase-1; 
FIBROSpect Test) were measured in serum collected on 
same day as liver biopsy from 792 patients with NASH . Liver 
biopsies were graded and staged according to NASH CRN 
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criteria . The samples were randomly split into a training 
(n=396) and a validation set (n=396) under constraints 
that no bias existed between the two sample sets on 
liver fibrosis, gender, age, ethnicity, race, or biomarker 
concentrations (p ≥ 0 .52) . A logistic regression model was 
developed from the training cohort utilizing 10-fold cross 
validation and 10,000 bootstrapping iterations and then 
tested on the validation cohort . Area under the receiver 
operating characteristic curve (AUROC), sensitivity for 
correctly diagnosing patients with severe liver fibrosis 
(F3/F4) and specificity for correctly diagnosing patients 
with mild liver fibrosis (F0/F1/F2) were used to validate 
the model . Results: On the training samples, the model 
had an AUROC of 0 .867 (95% CI: 0 .827-0 .907) (Figure 1), a 
sensitivity of 84 .4% (95% CI: 75 .5-91 .0%) and a specificity 
of 72 .3% (95% CI: 66 .9-77 .3%) . On the validation samples, 
the model had an AUROC of 0 .851 (95% CI: 0 .807-0 .895), 
a sensitivity of 81 .1% (95% CI: 71 .7-88 .4%) and a speci-
ficity of 73 .8% (95% CI: 68 .4-78 .6%) . The model correctly 
classified 76 .5% to 100% of F0, F1, F3 and F4 patients .  
Conclusion: We validated a serum-based biomarker test 
which correctly classifies fibrosis severity and demon-
strates good diagnostic performance characteristics for 
the prediction of advanced histological fibrosis stage in 
patients with NASH .
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Diagnosing NASH and Assessing NASH Disease 
Severity with HepQuant-STAT, a Simple Quanti-
tative Liver Function Test
Steve M. Helmke1, John D. Marr2, Shannon Lauriski3, 
Michael W. Cookson3, Jennifer DeSanto3, James F. Trotter2, 
Gregory T. Everson1,3; 1HepQuant, LLC, Aurora, CO; 2Baylor 
University Medical Center, Dallas, TX; 3University of Colorado, 
Aurora, CO

Background: It is difficult to diagnose NASH and assess 
disease severity . Biopsy is invasive and can exhibit 40% 
variability in staging (Ratziu, et al, 2005) . The HepQuant-
STAT test (HQ-STAT) test is a simple quantitative liver func-
tion test . The goal of this pilot study was to determine 
if STAT could diagnose NASH and assess NASH disease 
severity . Methods: There were 50 healthy controls, 30 of 
normal weight (BMI 18 .5 - 25), 16 overweight (BMI 25 - 30), 

and 4 obese (BMI >30) . NASH patients from the University 
of Colorado Denver (N = 16) and Baylor University Medical 
Center Dallas (N = 15) included 27 with biopsy-diag-
nosed NASH and 4 with cryptogenic cirrhosis, concurrent 
obesity, and presumed late stage NASH . By Brunt-Kleiner 
fibrosis stage, there were 4 at F1, 4 at F2, 5 at F3, and 
18 at F4 (cirrhosis) . Of the 18 cirrhotic patients, 9 were 
decompensated . Clinical manifestations of NASH disease 
severity were captured from patient histories and included 
any-size varices (N = 14), large varices (N = 9), and cirrhosis 
(N = 18) . The test requires only a single blood draw at 60 
min after oral administration of 40 mg tetra-deuterated 
cholic acid (d4-CA) . The serum concentration of d4-CA, 
determined by LCMS, and normalized to body weight, is 
the HepQuant-STAT test result . The ability to diagnose 
NASH and to assess NASH disease severity was evaluated 
by AUROC analyses (c-statistic) and by the diagnostic 
performance (sensitivity, specificity, PPV, NPV) at the 
optimum cutoffs which were defined by the maximum 
Youden Index (J) . Results: A HepQuant-STAT > 0 .50 μM 
could differentiate NASH patients from healthy control 
subjects, even overweight and obese controls, with high 
c-statistic and excellent sensitivity and NPV (Table) . Within 
the NASH cohort, increasing HepQuant-STAT test values 
were associated with increasingly severe disease mani-
festations, any-size varices at STAT > 1 .08 μM, cirrhosis at 
STAT > 1 .25 μM, and large varices at STAT > 2 .40 μM . The 
cutoffs exhibited good sensitivity and NPV for the risk of 
any-size varices and large varices, and excellent specificity 
and PPV for the risk of cirrhosis . Conclusions: HepQuant-
STAT, a simple quantitative liver function test, could be 
a minimally-invasive alternative to biopsy for the diag-
nosis of NASH . HepQuant-STAT could assess NASH disease 
severity by identifying patients at risk of any-size varices, 
cirrhosis, and large varices .

Diagnostic Performance of HepQuant-STAT
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Phase 2 open-label efficacy and safety 
study of the apical sodium-dependent bile 
acid transporter inhibitor maralixibat in chil-
dren with progressive familial intrahepatic 
cholestasis: 48-week interim efficacy analysis
Richard J. Thompson1, Deirdre A. Kelly2, Patricia McClean3, 
Alexander G. Miethke4,5, Nisreen Soufi6,7, Christine Rivet8, 
Irena Jankowska9, Cara L. Mack10, Palaniswamy Karthikeyan1, 
Joan Gu11, Thomas Jaecklin12, Robert H. Squires13,14, Kath-
leen M. Loomes15,16; 1Institute of Liver Studies, King’s College 
London, London, United Kingdom; 2Liver Unit, Birmingham 
Children’s Hospital, Birmingham, United Kingdom; 3Children’s 
Liver Unit, Leeds General Infirmary, Leeds, United Kingdom; 
4Division of Gastroenterology, Hepatology and Nutrition, Cin-
cinnati Children’s Hospital Medical Center, Cincinnati, OH; 
5Department of Pediatrics, University of Cincinnati College 
of Medicine, Cincinnati, OH; 6Division of Gastroenterology, 
Hepatology and Nutrition, Children’s Hospital Los Angeles, 
Los Angeles, CA; 7Department of Pediatrics, Keck School of 
Medicine, University of Southern California, Los Angeles, CA; 
8Service d’Hépatologie, Gastroentérologie et Nutrition Pédi-
atriques, Hôpital Femme-Mère-Enfant, Bron, France; 9Depart-
ment of Gastroenterology, Hepatology, Feeding Disorders 
and Pediatrics, Children’s Memorial Health Institute, Warsaw, 
Poland; 10Section of Pediatric Gastroenterology, Hepatology 
and Nutrition, Children’s Hospital Colorado, University of Col-
orado School of Medicine, Aurora, CO; 11Shire, Lexington, 
MA; 12Shire, Zug, Switzerland; 13Pediatric Gastroenterology, 
Hepatology and Nutrition, Children’s Hospital of Pittsburgh, 
University of Pittsburgh Medical Center, Pittsburgh, PA; 
14Department of Pediatrics, University of Pittsburgh School 
of Medicine, Pittsburgh, PA; 15Division of Gastroenterology, 
Hepatology and Nutrition, Children’s Hospital of Philadel-
phia, Philadelphia, PA; 16Department of Pediatrics, Perelman 
School of Medicine at the University of Pennsylvania, Phila-
delphia, PA

Background Maralixibat is a potent, selective and mini-
mally absorbed ileal apical sodium-dependent bile acid 
transporter (ASBT) inhibitor . Pharmacological inhibi-
tion of enterohepatic circulation may offer an alterna-
tive to surgical disruption in patients with progressive 
familial intrahepatic cholestasis (PFIC) . Methods This was 
a pre-specified interim analysis of 48-week data from 
a phase 2 multi-center study of maralixibat (SHP625; 
LUM001) in children with PFIC . Patients with liver trans-
plants, surgically disrupted enterohepatic circulation or 
decompensated cirrhosis were excluded . Maralixibat doses 
were escalated from 14 to 280 μg/kg/day over 13 weeks 
(depending on tolerability) and maintained for ≤59 weeks . 
Change from baseline in serum bile acid (sBA) levels was 
the primary efficacy measure . Secondary efficacy measures 
included serum alanine transaminase (ALT), bilirubin 
and 7α-hydroxy-4-cholesten-3-one (C4) levels . Caregivers 
reported pruritus severity on a 5-point scale (0, no itch; 
4, most severe itch) using the Itch Reported Outcome 
(ItchRO) twice-daily e-diary and completed the Pediatric 
Quality of Life Inventory (PedsQL) . Results The 33 enrolled 
participants had a median age of 3 .0 years (range, 1–13) 
and 14 (42 .4%) were male . Efficacy data were available 
in 26/29 participants who reached week 48 (PFIC1, n=6; 
PFIC2, n=20), of whom 23 were receiving maralixibat 280 
μg/kg/day . Overall trends in key efficacy measures indi-
cated improvement from baseline to week 48 (Table 1) . 
In 6/20 participants with PFIC2 (30%), efficacy profiles 
over 48 weeks indicated clinically significant response to 

maralixibat: sBA levels normalized to ≤8 .5 μmol/L (n=4) or 
reduced by ≥70% (n=2); ItchRO scores showed no pruritus 
(n=2) or improved by ≥1 .0 points (n=4); and transaminase 
and/or bilirubin levels normalized in 2 participants with 
baseline elevations . Treatment-emergent adverse events 
(TEAEs) were reported in all 33 participants, were judged 
related to maralixibat in 22, serious in 15 and led to discon-
tinuation in 1 . The most frequently reported TEAEs were 
pyrexia (n=15), diarrhea (n=14), cough (n=13), abdominal 
pain (n=10) and vomiting (n=10) . Conclusion Inhibition of 
ileal bile acid reuptake with maralixibat may provide ther-
apeutic benefit for a subset of children with PFIC . These 
findings support further clinical studies of ASBT inhibitors 
as pharmacotherapies for PFIC .

Table 1 . Key efficacy measures at baseline (n=33) and week 
48 (n=26)

*Confidence intervals exclude zero, indicating nominal statis-
tical significance .
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Improvement in GGT predicts event-free 
survival in primary sclerosing cholangitis 
regardless of ursodeoxycholic acid treatment: 
data from the Pediatric PSC Consortium
Mark R. Deneau1, Reham Abdou2, Khaled Alqoaer3, 
Mansi Amin4, ACHIYA Z. AMIR5, Marcus K. Auth6, Fateh Bazer-
bachi7, Annemarie Broderick8, Albert Chan9, Matthew Di 
Guglielmo35, Wael El-Matary33, Mounif El-Youssef7, Fed-
erica Ferrari10, Katryn Furuya7, Madeleine Gottrand11, 
Frederic Gottrand11, Nitika A. Gupta12, Matjaz Homan13, 
M. K. Jensen1, Binita M. Kamath14, Kyung Mo Kim15, Kai-
ja-Leena Kolho16, Anastasia Konidari17, Bart Koot18, 
Raffaele Iorio19, Cara L. Mack20, Mercedes Martinez21, Par-
vathi Mohan22, Alexandra Papadopoulou23, Amanda Ric-
ciuto14, Lawrence J. Saubermann9, Pushpa Sathya24, 
Eyal Shteyer25, Vratislav Smolka26, Atsushi Tanaka27, 
Pamela L. Valentino34, Raghu Varier28, Veena Venkat36, 
Bernadette Vitola29, Miriam B. Vos12, M. Woynarowski30, 
Jason Y. Yap31, Tamir Miloh32; Pediatric PSC Consortium; 
1Pediatric Gastroenterology, University of Utah, Salt Lake City, 
UT; 2State University of New York Buffalo, Buffalo, NY; 3Prince 
Salman NW Armed Forces Hospital, Tabuk, Saudi Arabia; 4Uni-
versity of California San Francisco, San Francisco, CA; 5Tel-Aviv 
University, Tel-Aviv, Israel; 6University of Liverpool, Liverpool, 
United Kingdom; 7Mayo Clinic, Rochester, MN; 8University 
College Dublin, Dublin, Ireland; 9University of Rochester, 
Rochester, NY; 10Sapienza University of Rome, Rome, Italy; 
11Lille University Hospital of Lille, Lille, France; 12Emory Uni-
versity, Atlanta, GA; 13University Medical Centre Ljubljana, 
Ljubljana, Slovenia; 14University of Toronto, Toronto, ON, 
Canada; 15University of Ulsan, Seoul, Korea (the Democratic 
People’s Republic of); 16University of Helsinki, Helsinki, Fin-
land; 17University of Manchester, Manchester, United King-
dom; 18Academic Medical Centre, Amsterdam, Netherlands; 
19University of Naples Federico II, Naples, Italy; 20University 
of Colorado, Aurora, CO; 21Columbia University, New York, 
NY; 22Children’s National Medical Center, Washington, DC; 
23University of Athens, Athens, Greece; 24Memorial Univer-
sity, St. John’s, NL, Canada; 25Shaare Zedek Medical Center, 
Jerusalem, Israel; 26Palacky University, Olomouc, Czech Repub-
lic; 27Teikyo University, Tokyo, Japan; 28Northwest Pediatric 
Gastroenterology LLC, Portland, OR; 29Medical College of 
Wisconsin, Milwaukee, WI; 30Children’s Memorial Health Insti-
tute, Warsaw, Poland; 31University of Alberta, Edmonton, AB, 
Canada; 32Texas Children’s Hospital, Houston, TX; 33University 
of Manitoba, Winnipeg, MB, Canada; 34Yale University, New 
Haven, CT; 35Thomas Jefferson University, Wilmington, DE; 
36University of Pittsburgh Medical Center, Pittsburgh, PA

Background: Ursodeoxycholic acid (UDCA) is commonly 
used to treat primary sclerosing cholangitis (PSC) in chil-
dren . Randomized-controlled trials in adults with PSC 
demonstrate that UDCA does not improve survival with 
native liver . We evaluated the effect of UDCA on clinical 
and biochemical outcomes in children with PSC using a 
large, multicenter cohort . Methods: The pediatric PSC 
consortium is a research collaboration between 36 inter-
national centers . We recorded liver biochemistries at diag-
nosis and 1 year, and UDCA treatment status . Survival 
analysis from PSC diagnosis to several clinical events was 
performed: 1) portal hypertensive complications (ascites, 
encephalopathy, varices), 2) biliary complications (domi-
nant stricture requiring dilation, stenting or drainage), 3) 
liver transplantation (LT), 4) cholangiocarcinoma (CCA) or 
5) liver-related death . A biochemical response (BR) was 
defined as GGT >50 U/L at diagnosis that was <50 at 1 

year . The probability of event-free survival at 5 years was 
calculated among four groups: UDCA treated (T) and 
untreated (U) patients, with or without BR . Results: The 
cohort consisted of 309 patients, 40% female, mean age at 
diagnosis 11 .4 years, with 2026 person-years of follow-up 
(mean 6 .6 years) . Inflammatory bowel disease (IBD) 
occurred in 84%, autoimmune hepatitis (AIH) in 39%, and 
large duct involvement in 74% studied patients . UDCA 
was used in 81% patients at a mean dose of 17 mg/kg/
day . T and U patients had similar mean liver biochemis-
tries at diagnosis [GGT 314 vs . 300 U/L; ALT 239 vs . 175 U/L 
(p=NS)], lower values at 1 year [GGT 99 vs . 175 (p=0 .002); 
ALT 63 vs . 96 (p=0 .008)], and greater reduction in values 
over the first year [GGT decreased by 215 vs . 125 (p=0 .039) 
and ALT decreased by 175 vs . 79 (p=0 .037)] . BR occurred 
in 45% overall . Patients with and without BR had similar 
baseline liver biochemistries, AST to platelet ratio index, 
age and prevalence of IBD, AIH and large duct involve-
ment (all p=NS) . Despite biochemical improvement, T 
and U patients had similar rates of adverse events: portal 
hypertensive complications 19 vs . 18%, biliary complica-
tions 6 vs . 8%, LT 11 vs . 12%, CCA 1 vs . 0%, and death 1 vs . 
0% (all p=NS) . The 5-year event-free survival was 91% in 
patients with BR (90% in T vs . 100% in U, p=0 .45) and 67% 
in patients without BR (66% in T vs . 69% in U, p=0 .96), 
p<0 .001 . Conclusions: UDCA treatment was associated 
with improvement in GGT and ALT, but not reduction in 
rates of adverse clinical outcomes . Patients with GGT <50 
at one year did markedly better than those with GGT >50, 
regardless of UDCA treatment . These data support GGT as 
a surrogate marker of clinical outcomes in pediatric PSC .
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FXR Agonist GW4064 Prevents Parenteral Nutri-
tion Associated Cholestasis (PNAC) in Mice
Karim C. El Kasmi, Swati Ghosh, Aimee Anderson, 
Michael W. Devereaux, Julie Reisz, Natarajan Balasubramani-
yan, Linda Johnson, Frederick J. Suchy, Angelo D’Alessandro, 
Ronald J. Sokol; UC Denver, Denver, CO

Background: Parenteral nutrition (PN) associated 
cholestasis (PNAC) complicates the care of patients 
with intestinal failure . In mice and humans, phytos-
terol (PS)-containing PN synergizes with intestinal injury 
to suppress FXR signaling and promote PNAC . Here we 
hypothesized that pharmacological activation of FXR 
would prevent PNAC . Methods and Results: Combining 
intestinal injury (oral dextran sulfate sodium (DSS)) with 
continuous infusion of PS-containing PN (DSS/PN mice) x 
14 days resulted in PNAC (increased serum bilirubin, bile 
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acids, AST, ALT), with reduced hepatic Nr1h4, Abcb11, and 
Abcc2 mRNA relative to control mice . Cyp7a mRNA (rate 
limiting for bile acid synthesis) was not suppressed, and 
Nrbo1 mRNA (encoding the FXR target Shp that suppresses 
Cyp7a) was not increased as would have been expected in 
cholestasis . LC-MS revealed that DSS/PN mice had increased 
taurine-conjugated, hydrophobic and FXR antagonistic 
bile acids in serum . Admixing FXR agonist GW4064 (30mg/
kg/day) in the PN solution (days 3-14; DSS/PN-GW4064) 
prevented PNAC and reversed these alterations in gene 
expression and serum bile acids . Chromatin-immuno-
precipitation (ChIP) showed that GW4064 increased FXR 
binding to the Abcb11 promoter in vivo . Furthermore, in 
contrast to DSS/PN mice, which had suppressed liver mRNA 
for the canalicular PS transporter Abcg5/8 and the phos-
pholipid transporter Abcb4 (which is required for PS trans-
port), DSS/PN-GW4064 mice had increased mRNA of these 
genes and serum PS levels were significantly lower than in 
DSS/PN mice . ChIP showed that GW4064 also increased FXR 
binding to the Abcg5/8 promoter in[Office1] vivo. Intes-
tinal inflammation and ileal FXR target gene mRNA levels 
(Shp, Fgf15 and Osta) were not different between DSS/
PN and DSS/PN-GW4064 mice, indicating that the effect 
of GW4064 was limited to the liver . GW4064 prevented 
DSS/PN-induced hepatic macrophage accumulation in vivo, 
hepatic macrophage cytokine transcription in response to 
LPS in vitro, and hepatic expression of genes associated 
with macrophage activation (IL1b, Ccr2, Cd11b, Ly6C) . 
Finally, while IL1β exposure in vitro suppressed FXR activity 
and expression of BSEP, MRP2, SHP in human HepG2 cells 
and in primary mouse hepatocytes, this effect was amelio-
rated with GW4064 treatment . Conclusion: FXR agonist 
prevents PNAC in mice through restoring FXR signaling, 
resulting in increased expression of canalicular bile, sterol 
and phospholipid transporters (which decreases hepato-
cyte PS concentrations) and in suppression of macrophage 
recruitment and inflammatory cytokine levels . These data 
support a rationale for increasing FXR activity as a thera-
peutic strategy to alleviate PNAC . 
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Heat shock chaperone STIP1 as a modulator 
and genetic risk factor of extra-hepatic biliary 
atresia
Xiao Zhao1, Ramakrishnan Rajagopalan2, Kath-
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of Gastroenterology, Department of Medicine, University of 
Pennsylvania, Philadelphia, PA; 2Division of Genomic Diag-
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dren’s Hospital of Philadelphia and University of Pennsylvania 
Perelman School of Medicine, Philadelphia, PA; 4Department 
of Cell and Developmental Biology, Perelman School of Medi-
cine, University of Pennsylvania, Philadelphia, PA

Biliary atresia (BA) is a neonatal cholangiopathy that 
is the leading indication for pediatric liver transplanta-
tion . There is increasing evidence that BA is a complex 

disease that occurs as a result of environmental trigger(s) 
in genetically susceptible hosts . Using an in vivo zebrafish 
biliary assay, we have isolated biliatresone, a novel plant 
isoflavonoid with selective extrahepatic biliary toxicity 
that is responsible for BA outbreaks in newborn Austra-
lian livestock . This toxin-mediated BA model recapitulates 
the cardinal features of human BA . Expression profiling 
of mRNA recovered from cholangiocytes and total liver 
of biliatresone-treated zebrafish larvae showed early 
up-regulation of multiple evolutionarily conserved stress 
responses, including the heat shock response . Inter-
estingly, exome sequencing of BA patients from the 
NIDDK-funded Childhood Liver Disease Research Network 
identified a child with isolated BA to be heterozygous for 
a de novo nonsense mutation in the STIP1/HOP gene, a 
stress-induced HSP90 co-chaperone . STIP1 transfers client 
proteins from HSP70 to HSP90, thus promoting client 
maturation . Its expression is upregulated 2 .5 fold in the 
extrahepatic cholangiocytes (EHC) of biliatresone treated 
larvae, suggesting that it may play a role in the toxin-me-
diated BA model, and by analogy human BA . Supporting 
this idea, expression of the human STIP1 isoform targeted 
by the BA mutation was upregulated 3-fold in biliatresone 
treated HepG2 cells, whereas the expression of other STIP1 
isoforms were minimally changed . We used the CRISPR/
Cas9 technology to introduce a frameshift mutation into 
Exon 1 of the zebrafish stip1 gene . We found that the EHC 
of stip1 heterozygous larvae were highly sensitive to a low 
dose of biliatresone that is inactive in wild type larvae . 
Similarly, pharmacological inhibition of Hsp90 in wild type 
larvae using 17-N-allylamino-17-demethoxygeldanamycin 
(17-AAG), a derivative of the antibiotic geldanamycin, 
sensitize both the EHC and the otherwise resistant intra-
hepatic cholangiocytes (IHC) to low dose biliatresone . In 
contrast, activation of Hsp70 via treatment of larvae with 
the small molecule BGP-15 did not attenuate biliatresone 
toxicity, thus arguing that biliatresone specifically targets 
Hsp90 function . Collectively, these data identify aber-
rant proteomic stress response as a key mediator of bili-
atresone-induced biliary injury and suggest that germline 
inactivating mutations in STIP1 and potentially other heat 
shock pathway genes may be a risk factor for BA .
Disclosures:

The following people have nothing to disclose: Xiao Zhao, 
Ramakrishnan Rajagopalan, Kathleen M . Loomes, Nancy B . Spinner
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Characteristics and Outcomes of Pediatric 
Cholestasis in Alagille Syndrome in the Modern 
Era: Results of a Multi-Centre Prospective 
Observational Study
Binita M. Kamath1, Wen Ye2, Nathan P. Goodrich3, Kath-
leen M. Loomes4, Rene Romero5, James E. Heubi6, Dan-
iel H. Leung7, Nancy B. Spinner4, David A. Piccoli4, 
Saul J. Karpen5, Jean P. Molleston8, Karen F. Murray9, 
Philip Rosenthal14, Jeffrey Teckman10, Kasper S. Wang11, 
Averell H. Sherker12, John C. Magee13; Childhood Liver Disease 
Research Network (ChiLDReN); 1Division of Gastroenterology, 
Hepatology and Nutrition, Hospital for Sick Children and 
University of Toronto, Toronto, ON, Canada; 2Department of 
Biostatistics, University of Michigan, Ann Arbor, MI; 3Arbor 
Research Collaborative for Health, Ann Arbor, MI; 4Pediatric 
Gastroenterology, Hepatology and Nutrition, Children’s Hos-
pital of Philadelphia, Philadelphia, Philadelphia, PA; 5Pediatric 
Gastroenterology, Hepatology and Nutrition, Emory Univer-
sity School of Medicine/Children’s Healthcare of Atlanta, 
Atlanta, GA; 6Division of Pediatric Gastroenterology, Hepa-
tology and Nutrition, Cincinnati Children’s Hospital Medical 
Center, Cincinnati, OH; 7Pediatric Gastroenterology, Hepatol-
ogy and Nutrition, Baylor College of Medicine, Houston, TX; 
8Pediatric Gastroenterology, Hepatology and Nutrition, Indi-
ana University School of Medicine /Riley Hospital for Children, 
Indianapolis, IN; 9Division of Gastroenterology and Hepatol-
ogy, University of Washington Medical Center, Seattle Chil-
dren’s, Seattle, WA; 10Saint Louis University, Cardinal Glennon 
Children’s Medical Center, St. Louis, MO; 11Division of Pedi-
atric Surgery, Children’s Hospital Los Angeles, Los Angeles, 
CA; 12National Institute of Diabetes and Digestive and Kidney 
Diseases, National Institutes of Health, Bethesda, MD; 13Med-
ical School, University of Michigan, Ann Arbor, MI; 14Division 
of Gastroenterology, Hepatology and Nutrition, Depart-
ment of Pediatrics, University of California, San Francisco,  
San Francisco, CA

Background: Alagille syndrome (ALGS) is an autosomal 
dominant, multisystem disorder with substantial varia-
tion in the penetrance of clinical features . To date, only 
retrospective cohort studies from the 1990’s and earlier, 
each with heterogeneous inclusion criteria, exist . The 
lack of prospective data describing current characteristics 
and outcomes of cholestasis in ALGS undermines clinical 
management, prognostic capabilities and evaluation of 
novel therapies . Methods: We ascertained a cohort of 
children with ALGS (clinically +/- genetically defined) and 
native liver, from a multi-center prospective observational 
study within the Childhood Liver Disease Research Network 
(ChiLDReN) . All patients had documented cholestasis, or a 
history of cholestasis, as defined by at least one of the 
following: total bilirubin > 2mg/dl, serum bile acids or GGT 
> 3x ULN for age, fat soluble vitamin deficiency or intrac-
table pruritus . Survival analysis and competing risk analysis 
were used to calculate cumulative incidence rate over time 
for complications with native liver, liver transplant and 
death . Results: 272 cholestatic ALGS subjects (2 months-25 
years) with a median follow-up of 2 .3 years (0-8 .5yrs) 
were included . Genetic data are currently available for 
157 subjects . In this group 135/157 (86%) had JAGGED1 
mutations, 5/157 (3%) had NOTCH2 mutations and 17/157 
had no mutations detected in either JAGGED1 or NOTCH2 . 
Mean (SD) total bilirubin, ALT and GGT at baseline were 
5 .7mg/dL (6 .6), 175U/L (136), and 526U/L (606) respectively . 
Growth at baseline was significantly delayed compared 
to norms, with median height Z-score -1 .9 (interquartile 

range [IQR] -2 .7, -1 .0) and weight Z-scores -1 .8 (IQR -2 .9, 
-0 .8) . Amongst cholestatic ALGS subjects, 50% reported 
ascites and almost 25% had one or more episode of vari-
ceal bleeding by the age of 25 years . 38% experienced 
bone fractures with the majority of these occurring before 
the age of 13 years . 70% of cholestatic ALGS children had 
undergone liver transplantation by 17 years of age and 
10% had died (multiple causes, only 3 clearly liver-re-
lated) . Conclusions: This study represents a comprehen-
sive assessment of ALGS children with cholestasis in the 
largest prospective cohort ever described . Survival to early 
adulthood with native liver is only 20% with a high rate of 
liver-related complications . The burden of hepatic disease 
in ALGS is substantial and underpins the need for close 
medical monitoring and novel therapies .
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Biliatresone, a toxic model of biliary atresia in 
animals, causes damage to extrahepatic bile 
ducts, and its toxicity is related to WNT and 
NOTCH signaling pathways
Sophia Fried1, Alyssa Kriegermeier2, Pierre-Marrie Lavrut4, 
Pierre Russo3, Raanan Shamir1, Rebecca G. Wells4, Orith Wais-
bourd-Zinman1,2; 1Gastroenterology, Hepatology and Nutri-
tion, Schneider Childresn’s Medical Center of Israel, Sackler 
Faculty of Medicine, Tel-Aviv University, HERZLIYA, Israel; 
2Gastroenterology, Hepatology and Nutrition, Children’s Hos-
pital of Philadelphia, Philadelphia, PA; 3Pathology, Children’s 
Hospital of Philadelphia, Philadelphia, PA; 4Division of Gastro-
enterology, Perelman School of Medicine, University of Penn-
sylvania, Philadelphia, PA

Background & Aims: Biliary atresia (BA) is a fibrotic disease 
of unknown etiology affecting the extrahepatic bile ducts 
(EHBDs) of newborns . The isoflavonoid biliatresone, which 
causes rapid decreases in reduced glutathione (GSH), 
leads to a BA-like disease in newborn livestock and larval 
zebrafish as well as to EHBD obstruction in neonatal 
mouse EHBD explants . As biliatresone represents a new 
model of BA, our goal was to understand the nature of 
toxin-associated injury . We have previously shown that 
biliatresone decreases Sox17 and that silencing Sox17 
mimics the effects of biliatresone . We aimed to further 
understand the molecular mechanisms involving injury in 
the EHBD . Methods: We investigated molecular pathways 
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by treating cholangiocytes in culture with biliatresone, 
Buthionine Sulfoxamide (BSO) to decrease GSH, or DMSO . 
We then performed real time PCR and immunofluores-
cence staining of cholangiocytes in culture in different 
time points . Cholangiocyte organoids with open lumens 
were generated by growth in 3D culture . We used plasmids 
for overexpressing proteins . Target proteins were assessed 
in human livers by comparing immunostaining of human 
BA and normal liver tissues . Results: Biliatresone caused an 
increase in RhoU and Hey2 . Both overexpression of RhoU 
and Hey2 resulted in lumen obstruction of cholangiocyte 
organoids in 3D culture . Both biliatresone and BSO caused 
increased expression of RhoU and Hey2 after 3 hours of 
treatment, measured by immunofluorescence stain inten-
sity . Staining human biliary atresia livers demonstrated 
increased RhoU and Hey2 staining of intrahepatic cholan-
giocytes at the time of BA diagnosis compared to non-BA 
liver biopsies . Conclusion: The molecular pathway of bili-
atresone toxicity includes decreases in GSH and Sox17 and 
increases in RhoU and Hey2 . Decreased GSH likely plays a 
central and primary role in cholangiocyte injury . In vivo, 
this is a potential cause of lumen obstruction and may be 
an important part of the pathophysiology of BA .
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Acute-on-chronic alcoholic steatohepatitis and 
fibrosis in FRGN mice with humanized liver.
Cristina Alarcon-Vila1, Susana Nuñez1, Raquel Fucho1, Les-
lie Wakefield3, Markus Grompe3, Juan Caballeria4, Car-
men Garcia-Ruiz1, Jose Fernandez-Checa1,2; 1IIBB-CSIC, Liver 
Unit Hospital Clinic, IDIBAPS and CIBEREHD, Barcelona, Spain; 
2Research Center for ALPD, Keck School of Medicine of USC, 
Los Angeles, CA; 3Oregon Health and Sciences University, 
Portland, OR; 4Liver Unit, Hospital Clinic, IDIBAPS, CIBEREHD, 
Barcelona, Spain

The mechanisms contributing to alcohol induced liver 
disease (ALD) are not completely understood . Most studies 
to uncover ALD pathogenesis have been performed in 
murine models, which allowed the identification of poten-
tial targets for ALD treatment . However, the efficacy of 
this approach for ALD patients has been dissapointing, 
reflecting our incomplete understanding of human ALD 
pathogenesis . As the biology and metabolism of mice and 
humans differ, the limited effectiveness of currently avail-
able therapy for human ALD illustrates the pitfalls in trans-
lating the knowlegde derived from mice to humans . To 
enhance the potential translational applicability of exper-
imental ALD research to humans, our aim was to explore 
the feasibility and characterization of an alcoholic steato-
hepatitis (ASH) model in FRGN (Fah-/-/Rag2-/-/IL1rg-/- in NOD 
background) mice, a genetically engineered model that 
allows the repopulation of the murine liver with human 
adult hepatocytes and hematopoietic cells . Methods: FRGN 
mice were repopulated with human adult hepatocytes 
(>80%) as judged by the human albumin levels in serum 
and expression of human Fah . FRGN mice were subjected 
to an acute-on-chronic ASH model or fed a control diet . 
Liver histology, clinical biochemistry, ER stress and signs of 
inflammation and fibrosis were examined in FRGN control 
or alcohol treated mice . In some cases, FRGN mice were 
humanized with hepatocytes plus CD34+ human stem 

cells . Results: FRGN mice fed alcohol exhibited hepato-
megaly, liver steatosis and release of ALT in serum (5-7 
fold) compared to hFRGN mice fed control diet . Alcohol 
feeding increased the expression of human CYP2E1 levels 
and the upregulation of StARD1 expression that paralelled 
the increase in mitochondrial cholesterol levels and mito-
chondrial GSH depletion . hFRGN mice fed alcohol exhib-
ited increased ER stress markers CHOP and XPB1 as well 
as the expression of proinflammatory markers, MCP-1, 
IL-1b and increased expression of procaspase-1 and ASC, 
indicating inflammasome activation . Immunohistochem-
istry analyses revealed increased MPO staining in hFRGN 
mice fed alcohol . Furthermore, Sirius Red staining revealed 
liver fibrosis that was accompanied by increased hepatic 
hydroxyproline levels and expression of Col1a, a-SMA 
and TGFb levels . The inflammatory response and fibrosis 
phenotype induced by alcohol feeding were enhanced in 
FRGN mice with double humanization of both hepatocytes 
and hematopoietic cells . CONCLUSIONS: These findings 
illustrate the potential relevance of this particular model 
to design studies aimed to uncover molecular players and 
novel therapeutic targets of significance for human ALD .
Disclosures:
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Alcohol Abuse in Patients with Cirrhosis is 
associated with Widespread Mucosal Dysbi-
osis and Intestinal Biliary Profile Alterations
Genta Kakiyama1, Derrick Zhao1, Andrew Fagan1, Hiro-
shi Nittono2, Hajime Takei2, Runping Liu1, Xiaojiaoyan Li1, 
Phillip Hylemon1, William M. Pandak1, Douglas M. Heuman1, 
Michael Fuchs1, Jasmohan S. Bajaj1; 1Virginia Commonwealth 
University and McGuire Veterans Affairs Medical Center, Rich-
mond, VA; 2Junshin Bile Institute, Tokyo, Japan

Alcohol abuse in cirrhotics can worsen the pro-inflam-
matory state . Prior studies have demonstrated increase 
in stool secondary bile acids (BA), which could be due 
to increased hepatic BA synthesis that could potentiate 
this pro-inflammatory milieu . Aim: Define the effect 
of alcohol abuse on intestinal BA profile, microbiota & 
inflammatory markers in cirrhosis . Methods: Cirrhotics 
abstinent for >6mths (NAlc) were age & MELD-matched to 
actively drinking (AUDIT>8, Alc) cirrhotics . Age-matched 
healthy controls (Ctrl) were also included . All subjects 
underwent EGD/colonoscopy with duodenal, terminal 
ileal (TI) & sigmoid biopsies for measuring inflammatory 
cytokine levels by RT-PCR, & microbiota using 16SrRNA 
sequencing . BA profile from stool and duodenal samples 
was performed using HPLC/GC-MS & reported as total, 
conjugated/unconjugated, primary/secondary BA levels . 
Results: 58 age-matched subjects (20 Alc, 18 Ctrl, 28 NAlc) 
were enrolled . MELD scores were similar (14 .3 vs 13 .9, 
p=0 .42) . Alc pts had higher systemic inflammation & endo-
toxemia (Table) . BA profile: Alc pts had higher total and 
secondary BAs in both duodenal and stool compared to 
NAlc and Ctrl . Microbiota: TI and sigmoid colon showed 
lower autochthonous taxa (Ruminococcaceae, Lachnospir-
aceae) and higher endotoxin-producing taxa (members 
of Proteobacteria) were seen in Alc compared to the 
other groups . Similarly, Alc pts had higher Proteobac-
teria taxa in the duodenum . Intestinal expression: mRNA 
expression of TNF, MCP-1 & IL-6 were significantly higher  
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(X3 fold) in TI of Alc compared to the other groups but not 
in the duodenum or sigmoid colon . Conclusions: Active 
alcohol abuse in human cirrhosis is associated with higher 
secondary bile acids in the duodenal contents and stool, 
and widespread mucosal dysbiosis resulting in endotox-
emia . This could potentiate systemic and intestinal inflam-
mation . This increase in total BA and secondary BA in 
duodenal contents could signify a higher hepatic synthesis 
and enterohepatic BA circulation induced by alcohol even 
in cirrhotic pts . Altering this BA profile could potentially 
ameliorate this inflammatory milieu .

*p<0 .05 on ANOVA between groups
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SREBP-2 promotes the transition from alcohol- 
induced steatosis to alcoholic steatohepatitis
Carmen Garcia-Ruiz2, Anna Fernandez2, Susana Nuñez2, 
Laura Conde de la Rosa2, Montserrat Elena3, Juan Caballe-
ria4, Jose Fernandez-Checa2,1; 1Research Center for ALPD, Keck 
School of Medicine, University of Southern California, Los 
Angeles, CA; 2IIBB-CSIC, Liver Unit Hospital Clinic i Provincial, 
IDIBAPS, CIBEREHD, Barcelona, Spain; 3Hospital Clinic, Barce-
lona, Spain; 4Liver Unit, Hospital Clinic, IDIBAPS, CIBEREHD, 
Barcelona, Spain

Alcohol induced liver disease (ALD) comprises a spec-
trum of disorders beginning with steatosis, a reversible 
stage of the disease that can progress to alcoholic steato-
hepatitis (ASH), an advanced form of the disease char-
acterized by steatosis, inflammation and liver damage . 
The molecular drivers that promote the transition from 
alcoholic steatosis to ASH are not completely under-
stood . As cholesterol has emerged as a key factor in the 
progression of nonalcoholic steatohepatitis, we hypoth-
esized that SREBP-2, the master transcription factor that 
controls cholesterol synthesis, would prime the liver for 
ASH development . Thus, we analyzed the sensitivity of 
transgenic SREBP-2 (Tg-SREBP-2) mice overexpressing a 
dominant-positive truncated form of human SREBP-2 
to ASH development and to explore potential therapies 
for treatment . Methods: Tg-SREBP-2 mice and wild type 

(WT) mice were fed the Lieber-DeCarli alcohol liquid diet 
(36% of calories) or a control (dextrin maltose) diet for 
4 weeks . Liver histology, clinical biochemistry, mitochon-
drial cholesterol (mt-chol) and ER stress were examined . 
In some cases, Tg-SREBP-2 mice were treated with ator-
vastatin (20mg/kg), TUDCA (500mg/kg) or GSH ethyl ester 
(GSHEE, 1 .25mmol/kg) every 12 h for the last 15 days of 
feeding . Results: Tg-SREBP-2 mice had higher basal liver 
cholesterol content than WT mice and ethanol feeding 
further increased this effect . This outcome was accompa-
nied by higher mt-chol loading and StARD1 expression 
in Tg-SREBP-2 mice fed alcohol vs alcohol-fed WT and 
subsequent mitochondrial GSH (mGSH) depletion . Serum 
ALT, H&E and Sirius red analysis indicated increased 
liver injury, steatosis and fibrosis in Tg-SREBP-2 mice fed 
alcohol compared to alcohol-fed WT, which developed 
steatosis and mild liver injury but not fibrosis . Further, 
Tg-SREBP-2 fed alcohol exhibited increased hepatic 
expression of TNF, MCP-1 and MPO staining, indic-
ative of neutrophil infiltration, compared to WT mice 
fed alcohol . In addition, alcohol feeding increased the 
expression of ER stress markers, CHOP and XBP-1, that 
was more pronounced in the Tg-SREBP-2 mice . Atorvas-
tatin treatment ameliorated alcohol-induced mt-chol 
loading, mGSH depletion, liver injury and steatosis in 
Tg-SREBP-2 mice fed alcohol . Moreover, TUDCA and 
GSHEE treatment restored mGSH levels and protected 
Tg-SREBP-2 mice from alcohol-induced ER stress, steatosis 
and liver injury . Conclusions: These findings indicate that 
increased cholesterol synthesis sensitizes to ASH by accel-
erating mt-chol accumulation leading to mGSH deple-
tion . Strategies regulating cholesterol homeostasis and 
targeting mGSH recovery could be promising approaches 
for the treatment of ALD .
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CD40L enrichment of hepatic exosomes 
augment IL-17A production of γδ T cells by 
regulating hepatic stellate cells and Kupffer 
cells in alcoholic liver disease
Jun-Hee Lee1, Myung-Ho Kim1, Hee-Hoon Kim1, Sung-
lae Cho1, Young-Ri Shim1, Wonhyo Seo2, Won-Mook Choi1, 
So Yeon Kim1, Won-Il Jeong1; 1Korea Advanced Institute of 
Science and Technology, Daejeon, Korea (the Republic of); 
2NIH/NIAAA, Bethesda, MD

Background: Hepatic exosomes deliver diverse types of 
cargos to activate various signaling pathways in the neigh-
boring cells . Our previous study shows that damage-in-
duced self-ligands in hepatic exosomes activate toll-like 
receptor 3 (TLR3) in hepatic stellate cells (HSCs), which 
leads to enhanced liver fibrosis by amplifying interleukin 
(IL)-17A production of recruited γδ T cells . However, the 
mechanism by which hepatic exosomes are internalized 
into HSCs is not fully understood . Thus, we investigated 
the endocytic mechanism of hepatic exosomes and their 
effects on alcoholic liver disease (ALD) . Methods: Wild 
type (WT), TLR3 knockout (KO), and CD40 KO mice were 
administrated with 4 g/kg of ethanol for binge or they 
were fed with liquid ethanol diet for 8 weeks . To iden-
tify major source of IL-1β, resident Kupffer cells were 
eliminated by clodronate injection . Isolated liver mono-
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nuclear cells (MNCs) were subjected to flow cytometry 
and PCR for IL-17A analyses . In vitro, ethanol-induced 
hepatic exosomes were incubated with HSCs or Kupffer 
cells in the presence or absence of CD40L neutralizing anti-
body or dynasore . Results: In binge and chronic ethanol 
treatments, major IL-17A-producing cells were γδ T cells, 
whereas their production were significantly decreased in 
TLR3 KO and CD40 KO mice compared to WT mice . Indeed, 
depletion of Kupffer cells attenuated IL-17A production 
and IL-1β expression in γδ T cells and liver MNCs, respec-
tively, compared to controls . In vitro, ethanol treatment 
increased expression of CD40L in hepatocytes, reflecting 
CD40L enrichment at exosomes . Treatment of etha-
nol-induced hepatic exosomes increased expression of 
CCL20 expression, a chemokine for γδ T cell recruitment, 
and CD40 in HSCs, whereas its expression was remark-
ably decreased in HSCs of TLR3 KO mice . In treatments 
with CD40L neutralizing antibodies or dynasore, almost 
internalization of hepatic exosomes into HSCs was inhib-
ited, suggesting CD40L/CD40-mediated endocytosis of 
hepatic exosomes . In contrast, CD40L-enriched exosomes 
stimulated IL-1β expression of Kupffer cells, while CD40L 
neutralizing antibody reversed its expression . Conclusion: 
CD40L-enriched hepatic exosomes by ethanol activate TLR3 
in HSCs through CD40L/CD40-mediated endocytic uptake 
and, rather than endocytosis, they stimulate IL-1β expres-
sion of Kupffer cells via CD40-mediated signaling pathway, 
subsequently, leading to recruitment and augmentation 
of IL-17A production of γδ T cells, respectively, in ALD . 
Therefore, interactions between CD40L-enriched hepatic 
exosome and its target cells expressing CD40 might be a 
novel target for ALD .
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Galectin3 Mediates Alcoholic Liver Injury via 
the Inhibition of the Aryl Hydrocarbon Receptor
Ali Dehnad1, Sarah Fish1, Jiao Li2, Li Xu2, Songyan Zhang2, 
Huan-Yuan Chen3, Bin zhao2, Fu-Tong Liu3, Natalie J. Torok1, 
Joy Jiang1; 1UCDMC, Sacramento, CA; 2State Key Laboratory of 
Environmental Chemistry and Ecotoxicology, Research Center 
for Eco-Environmental Sciences, Chinese Academy of Sciences, 
Beijing, China; 3Institute of Biomedical Sciences, Academia 
Sinica, Taipei, Taiwan

Galectin3, a profibrogenic lectin family member was shown 
to be increased in the serum of alcoholic patients . However, 
its role in alcoholic liver disease (ALD) has not been eluci-
dated . Aryl hydrocarbon receptor (AhR), a ligand-activated 
transcription factor, mediates FGF21 transcription, and 
FGF21 is protective in ALD . Thus, we hypothesized that 
galectin3 may affect the expression or function of AhR, 
thereby exacerbating alcoholic injury via the inhibition of 
the AhR/FGF21 axis . Methods: Galectin3-/-, AhR-/- mice and 
their wt controls were pair-fed with Lieber-DeCarli alcohol 
or control diet for 16 days with a last day binge (NIAAA) . 
Liver tissues were processed for RT-qPCR to analyze the 
expression of galectin3, AhR, FGF21, TNF-α, IL-6, MCP1 and 
CXCL1 . Triglyceride (TG) content was measured . Wt and 
galectin3-/- hepatocytes were treated with ethanol (EtOH), 
and knockout cells were also treated with recombinant 
galectin3 . The transcripts of AhR and FGF21 were assessed 
by RT-qPCR . Hepatocytes treated with EtOH were pre-in-

cubated with a physiological AhR inducer, chrysin . Apop-
tosis was analyzed by active caspase-3 staining . Wt and 
galectin3-/- macrophages were treated with acetaldehyde; 
AhR and the expression of inflammatory transcripts were 
examined . Results: Compared to the wt EtOH-treated 
group, galectin3-/- mice had lower ALT, less inflammation, 
and TG content (p<0 .05); while the AhR-/- mice showed 
significantly higher ALTs (p<0 .05) and ASTs . Galectin3-/- 
mice displayed lower TNF-α, IL-6 and CXCL1 . AhR-/- mice 
had higher levels of TNF-α, IL-6, MCP-1 and lower FGF21 . 
AhR and FGF21 mRNAs were significantly reduced in 
EtOH-fed wt mice (p<0 .05, p<0 .05), but significantly less 
reduction was seen in galectin3-/- mice (p<0 .05, P<0 .05) . 
In vitro we showed that AhR and FGF21 (p<0 .05) mRNAs 
were downregulated in wt hepatocytes by EtOH, but no 
reduction was seen in galectin3-/- cells . AhR (p<0 .05) and 
FGF21 (p<0 .05) were significantly reduced by recombinant 
galectin3 . With AhR induction by chrysin, FGF21 mRNA 
increased and caspase-3 activation decreased in hepato-
cytes . Galectin3-/- macrophages had increased AhR tran-
script, and decreased inflammatory markers (TNFα . MCP1, 
IL-6 and CXCL1) when treated with acetaldehyde . Conclu-
sion: Alcoholic liver injury was attenuated in galectin3-/- 
but exacerbated in AhR-/- mice . Galectin3-/- mice had 
improved AhR/FGF21 signaling sugesting galectin3 may 
mediate ALD via the inhibition of AhR/FGF21 axis . There-
fore, galectin3 inhibition and AhR physiologic induction 
can be potential therapies . 
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Transferrin Is Downregulated in Alcoholic 
Hepatitis and Predicts Short-term Survival
Karim Hamesch1, Stephen R. Atkinson2, Igor Spivak1, Nur-
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bolic diseases and Intensive Care, University Hospital RWTH 
Aachen, Aachen, Germany; 2Department of Hepatology, 
Imperial College London, London, United Kingdom; 3Liver 
Center, University of North Carolina at Chapel Hill, Chapel 
Hill, NC; 4Gastroenterology and Hepatology Unit, University 
Hospital Marqués de Valdecilla, Santander, Spain; 5Pittsburgh 
Liver Research Center, University of Pittsburgh Medical Cen-
ter, Pittsburgh, PA

Background: Iron is an essential and potentially toxic 
micronutrient linked to oxidative stress, bacterial infection 
and systemic inflammation . The liver plays a central role 
in iron homeostasis through synthesis of the iron serum 
transporter, transferrin, and the iron-regulating hormone, 
hepcidin . Dysregulation of iron parameters is common 
in liver disease . In particular, serum transferrin has been 
associated with outcome in patients with decompen-
sated alcohol-related cirrhosis . Therefore, we examined 
the relationship between parameters of iron metabolism 
and outcome in patients with severe alcoholic hepatitis 
(AH) . Methods: Ferritin, transferrin, iron, transferrin satu-
ration (TSAT), soluble transferrin receptor and hepcidin 
were measured in serum samples from 825 patients with 
severe AH recruited prospectively via the STOPAH trial . 
Hepatic transferrin mRNA expression was assessed in a 
further cohort of 29 AH patients . Results: AH patients 
had diminished serum transferrin (median 93 mg/dl), but 
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ferritin (median 625 ng/dl) and TSAT (median 70%) was 
increased . Among iron parameters, transferrin showed 
the strongest association with prognostic scores: It was 
negatively correlated with MELD score, Glasgow Alcoholic 
Hepatitis score (GAHS) and Maddrey’s discriminant func-
tion (DF) (rho=- .34, rho=- .31, and rho=- .23, respectively; 
all p< .0001) . AH patients who died after 28 days had lower 
transferrin as well as higher hepcidin, ferritin and TSAT 
levels than AH survivors (all p< .001) . The ability of trans-
ferrin to predict 28-day survival (AUROC 0 .68, 95% CI 0 .61-
0 .76) was comparable to MELD, GAHS or DF (AUROCs 0 .74, 
0 .76 and 0 .69, respectively) . Its usefulness was even higher 
in patients without acute bleeding (AUROC 0 .72, 95% 
CI 0 .67-0 .78) . Adding transferrin to MELD improved the 
predictive ability (AUROC 0 .78, 95% CI 0 .73-0 .82) . Hepatic 
transferrin mRNA was significantly reduced in AH patients 
compared to healthy controls . Moreover, hepatic mRNA 
levels demonstrated marked negative correlation between 
transferrin and inflammation-associated genes (i .e ., IL8, 
CXCL5 and DR6; all p< .05), while HNF4a seems to drive 
constitutive transferrin expression . Additionally, a promi-
nent negative correlation between transferrin mRNA levels 
and the hepatic venous pressure gradient was observed 
(rho=- .54, p= .004) . Conclusion: Parameters of iron metab-
olism, particularly transferrin as a negative acute phase 
reactant, are strongly associated with outcome in severe 
AH . The performance of transferrin alone in predicting 
28-day mortality is comparable to commonly used scoring 
systems . Hence, it may be a useful parameter alone or 
combined with currently used scores .
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Human bile contains stem cells which can be 
cultured in vitro as 3D organoids.
Carol J. Soroka1, Leina Alrabadi2, Albert Mennone1, 
David N. Assis1, Randolph de la Rosa Rodriguez1, 
James L. Boyer1; 1Department of Internal Medicine, Yale Uni-
versity School of Medicine, New Haven, CT; 2Pediatrics, Yale 
School of Medicine, New Haven, CT

Background: Primary sclerosing cholangitis (PSC) is a 
rare, heterogeneous, and progressive fibro-inflammatory 
cholangiopathy . Although PSC is an autoimmune medi-
ated disease, immunomodulation therapy has not been 
effective . Translational advances in the field require a 
better understanding of cholangiocyte pathophysiology . 
However, obtaining human cholangiocytes for studies 
remains a significant challenge, with most primary chol-
angiocytes drawn from late-stage explant tissue . Aim: To 
determine whether stem cells can be isolated from the 
bile of PSC patients, cultured as 3D organoids, and used 
as a sustainable cell system to study immune regulation 
of the cholangiocyte . Methods: Bile was collected from 
PSC and non-PSC controls during ERCP, diluted with cold 
PBS containing antibiotic and antifungal agents, filtered, 
and centrifuged several times to wash and pellet stem 
cells . The resulting material was resuspended in Matrigel, 

plated in a 24 well plate and cultured with established 
organoid medium containing Wnt3a and R-spondin condi-
tioned medium . Organoids were passaged every 7 days 
and either frozen down to establish a biobank of PSC and 
non-PSC control organoids, or mRNA was isolated for gene 
analysis by RT qPCR . Immunofluorescence was used to visu-
alize cholangiocyte markers . Immune responsiveness of 
organoids to LPS treatment was assayed by ELISA . Results: 
Organoids were successfully grown from bile of PSC and 
non-PSC patients . Although fewer stem cells were present 
in control bile vs PSC bile, the morphology and growth rate 
of the organoids were similar between the groups . Gene 
expression and immunofluorescence labeling confirmed 
a biliary lineage (e .g . KRT19, EpCAM, and SOX9 positive) 
of the organoids . Importantly, organoids from bile of PSC 
bile had increased expression of key genes (e .g . IL-8, FUT2, 
LCN2 and ITGB2) versus control bile . Furthermore, organ-
oids from PSC bile secreted IL-8 after 24-hour treatment 
with LPS . The bile from the PSC patients also had higher 
IL-8 levels than non-PSC bile . Conclusions: Stem cells can 
be isolated from human bile and cultured as 3D organoids 
that express a cholangiocyte genotype . Organoids from 
bile of PSC patients express key immune responsive genes 
and, when stimulated, secrete the pro-inflammatory cyto-
kine IL-8 . This is a novel translational method that permits 
the study of biliary progenitor cells from PSC patients at 
earlier disease stages, and is also a potential cell system for 
personalized pharmacotherapeutic studies .
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Acute severe autoimmune hepatitis: prog-
nostic factors of steroid therapy response
Eleonora De Martin1, Audrey Coilly1, Olivier Roux3, 
Jean-Marie Peron4, Pauline Houssel-Debry29, Florent Artru2, 
Olivier Chazouilleres5, Christine Silvain6, Isabelle Ollivier-Hour-
mand7, Christophe Duvoux8, Alexandra Heurgué-Berlot9, San-
drine Barge10, Georges-Philippe Pageaux11, Camille Besch12, 
Marc Bourlière13, Hélène Fontaine14, Victor de Ledinghen15, 
Jérôme Dumortier16, Filomena Conti17, Sylvie Radenne18, 
Maryline Debette-Gratien19, Odile Goria20, Francois Durand3, 
Pascal Potier21, Vincent Di Martino22, Jean-Baptiste Nous-
baum23, Hélène Barraud24, Jerome Boursier25, Nath-
alie Sturm26, Mylène Sebagh28, Hélène Agostini27, 
Didier SAMUEL1, Jean-Charles Duclos-Vallee1; FILFOIE consor-
tium; 1Centre Hépato-Biliaire, AP-HP Hôpital Paul-Brousse, 
Villejuif, France; 2CHU Lille, Lille, France; 3CHU Beaujon, Paris, 
France; 4Hôpital Purpan, Toulouse, France; 5CHU St Antoine, 
Paris, France; 6CHU Poitiers, Poitiers, France; 7CHU Caen, Caen, 
France; 8CHU Mondor, Creteil, France; 9CHU Reims, Reims, 
France; 10CHU Jean Verdier, Bondy, France; 11CHU Mont-
pellier, Montpellier, France; 12CHU Strasbourg, Strasbourg, 
France; 13Hôpital St Joseph Marseille, Marseille, France; 14CHU 
Cochin, Paris, France; 15CHU Bordeau, Bordeaux, France; 
16Hôpital Edouard Herriot, Lyon, France; 17Service de trans-
plantation hépatique, Pitié Salpetriere, Paris, France; 18Hôpi-
tal de la Croix Rousse, Lyon, France; 19CHU Limoges, Limoges, 
France; 20CHU Rouen, Rouen, France; 21CHU Orleans, Orleans, 
France; 22CHU Besançon, Besançon, France; 23CHU Brest, Brest, 
France; 24CHU Tours, Tours, France; 25CHU Angers, Angers, 
France; 26Anatomie et cytologie pathologique CHU Grenoble, 
Grenoble, France; 27Unité de Recherche Clinique des Hôpitaux 
universitaires Paris Sud, Paris, France; 28Anatomie et cytologie 
pathologiques, AP-HP Hôpital Paul-Brousse, Villejuif, France; 
29CHU Rennes, Rennes, France

Background: In acute severe autoimmune hepatitis 
(AS-AIH), the role of steroid therapy and the timing of 
liver transplantation (LT) are still a challenge . The aim 
of the present study was to establish AS-AIH predictive 
factors of steroid response . Methods: Multicenter French 
retrospective study (2010-2015) . Inclusion criteria: 1- No 
medical history of AIH 2; Histological proven AIH; 3- IAIHG 
(International AutoImmune Hepatitis Group) score defi-
nite or probable 4 . INR>1 .5 any time since admission . 
Fibrosis was evaluated according to METAVIR score . The 
steroid response was defined by LT-free survival . Results: 
One-hundred-fourteen patients (pts) were included, 81 
(71%) female, median age: 52 [18-89] years . At admis-
sion: 12 (10%) pts had hepatic encephalopathy . Total 
bilirubin: 254 [16-748] μmol/L, ALT: 940 [41-3581] IU/L, 
INR: 2 [1-15] and creatinine 62 [50-369] μmol/dL . Median 
MELD score was 27 [15-40] . Antinuclear and anti-smooth 
muscle antibodies > 1:80 were detected in 55 (60%) and 
48 (51%) of pts, respectively . Median IgG were 21 [1-63] 
g/L . Cirrhosis was diagnosed in 17 (22%) of pts . Infection 
episodes occurred in 31 (27%) pts . Forty-two (37%) pts 
underwent LT . Median follow-up was 71 [0-220] months . 
Overall survival, at 90 days, was 88% . Hundred-three 
(90%) pts were treated with steroids with a median time 
since admission of 5 [0-29] days . Among them, 32 (30%) 
underwent LT (median time of 12 [0-41] days since steroid 
therapy) . Sixty-one (59%) pts responded to steroids . 
Factors significantly associated with steroid response were: 
INR (p=< .0001), MELD (p< .0001), platelet count (p=0 .033) 
at admission, absence of infection (p=0 .035), the improve-
ment of bilirubin (p=0 .0001) and MELD (p=0 .0133) at day 

3 of therapy and the improvement of bilirubin (p=0 .0143), 
INR (p=0 .0001) and MELD (p=0 .001) at day 7 of therapy . 
In multivariate analysis, factors independently associated 
with steroid response were: INR (HR 2 .780 [1 .467-5 .270], 
p=< .0001), bilirubin (HR 1 .012 [1 .005-1 .019], p=0 .021) 
and platelet count (HR 0 .983 [0 .967-0 .999], p=0 .028) at 
admission and the improvement of bilirubin at day 7 after 
steroid introduction (HR 1 .008 [1 .001-1 .015], p=0 .002) . 
Conclusion: In AS-AIH early LT was required in 37% of pts . 
Steroid therapy was effective in 59% of pts . Factors inde-
pendently associated with steroid response were low INR 
and bilirubin and higher platelet count at admission and 
the improvement of bilirubin at day 7 of steroid therapy . 
These findings will help in the selection of pts who should 
pursuit the therapy and pts who should be referred for LT .
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Serum and Tissue Leptin Serve as Inflammatory 
Activity Markers and Predict Steroid Respon-
siveness in Autoimmune Hepatitis
Chhagan Bihari1, Deepika Lal1, Archana Rastogi1, Nirupma Tre-
hanpati2, Shiv K. Sarin3; 1Pathology, Institute of Liver & Biliary 
Sciences, New Delhi, India; 2Molecular & Cellular Medicine, 
Institute of Liver & Biliary Sciences, New Delhi, India; 3Hepa-
tology, Institute of Liver & Biliary Sciences, New Delhi, India

Introduction: Adipokines, especially leptin is involved 
in wide spectrum of pro-inflammatory functions . Leptin 
inhibits T regulatory cell (Tregs) proliferation/ functions 
and increases the Th17 cell proliferation and functions, 
in in vitro models . The role of Tregs and Th17 in patho-
genesis of autoimmune hepatitis (AIH) is well known . We 
investigated the relationship between leptin, Tregs, Th17 
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in AIH patients . Patients and Methods: We prospectively 
analyzed leptin levels in treatment naïve autoimmune 
hepatitis (AIH, n=34) patients and compared with primary 
biliary cirrhosis (PBC, n=15), chronic hepatitis B (CH, n=15) 
and healthy controls (HC, n=15) . AIH patients were treated 
with steroids and >50% reduction in AST/ALT at week 4 
was considered as response, decrease but >2 times ULN as 
partial and >2 times ULN as non-response . We checked rela-
tion of circulatory leptin over liver tests, disease activity, 
Tregs and TH17 in the liver biopsies . Tregs IHC specific anti-
bodies – CD25 and Fox P3+ and Th17 were done to look for 
the helper T cells in the disease activity in liver biopsies of 
all above 4 groups and counted by Image-J . Results: Serum 
leptin level was significantly higher in AIH in compar-
ison to PBC, chronic hepatitis and healthy controls {AIH: 
337 .6(49 .2-744 .15), PBC: 205(71 .3-449 .2), Chronic hepatitis: 
41 .5(0-97 .5) and healthy controls: 54 (36 .9-117 .3) pg/ml 
with p=0 .004} . In AIH cases; serum leptin levels correlated 
with hepatic activity index (HAI) (r=0 .922; p<0 .001); 
serum transaminases (AST: r=0 .568, p=0 .001, ALT=0 .537, 
p=0 .002) . It inversely related with presence of Tregs in 
liver biopsies (p=-0 .789, p<0 .001) and positively with Th17 
cells (r= 0 .811, p<0 .001) . Tregs negatively correlated with 
severity of disease activity (r=-0 .757, p<0 .001) and posi-
tively with Th17 (r=0 .742, p=0 .001) . Of 34 AIH cases 13 
were negative for leptin (<200ng/ml) and 21 were positive 
for leptin . Leptin positive cases had higher IgG (20 .5 ±6 .3 
vs 15 .5±5 .9, p=0 .05) and more ANA sero-posositivity (15 vs 
4, p=0 .047), while no difference noted in absolute neutro-
phil and eosinophil count . Leptin positivity was found to 
be associated with steroid responsiveness at 3 months 
after therapy {leptin negative- response/partial response/
no response: 10/3/0 vs leptin positive: 7/7/7; p=0 .02 with 
an odds ratio of 9 .28 (1 .57-54 .76)} . Conclusion: Leptin is a 
potential prognostic biomarker for the severity of autoim-
mune hepatitis and reduced Treg activity . Leptin positivity 
in hepatic tissue correlates with steroid responsiveness and 
could help select appropriate patients .
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Association between disease-predisposing  
HLA DR3/DR7/DR13 genes with numeric 
impairment of immunoregulatory T-cells in 
patients with autoimmune hepatitis/sclerosing 
cholangitis
Pengyun Wang1, Muhammed Yuksel1, Stella Gabeta1,2, Jon-
athon Graham1, Munther J. Hussain1, Laura J. Blackmore1, 
Xiaohong Huang1, Nedim Hadzic3, Marianne Samyn3, 
Sanjay Bansal3, Tassos Grammatikopoulos3, Wayel Jas-
sem1, Michael A. Heneghan1, Rodrigo Liberal1,4, Maria Ser-
ena Longhi5,1, Diego Vergani1, Giorgina Mieli-Vergani1, 
Yun Ma1; emmanuelx@live.co.uk; 1Institute of Liver Stud-
ies, King’s College London, Denmark Hill, London, United 
Kingdom; 2Gastroenterology and Hepatology, University of 
Thessaly, Larissa, Greece; 3Paediatric Liver, GI and Nutrition 
Centre, King’s College Hospital, Denmark Hill, London, United 
Kingdom; 4Gastroenterology and Hepatology, Medical School 
of Porto University, Porto, Portugal; 5Gastroenterology and 
Hepatology, Beth Israel Deaconess Medical Center, Harvard 
Medical School, Boston, MA

Background: Autoimmune hepatitis (AIH) and autoim-
mune sclerosing cholangitis (ASC) are chronic liver diseases 

characterized by hepatocyte damage, and in ASC also by 
bile duct abnormalities . AIH and ASC hallmarks include 
seropositivity for anti-nuclear and/or smooth muscle 
antibodies, impaired immunoregulation and presence of 
disease-predisposing genes such as HLA-DR3/DR7/DR13 . 
The mechanisms leading to persistent autoimmune liver 
damage and impaired immunoregulation remain elusive . 
Aim: To define the association between HLA genes and 
regulatory T-cell (Treg) frequency in AIH/ASC patients and 
their first-degree relatives (FDRs) . Subjects and Methods: 
Peripheral blood mononuclear cells (PBMCs) were obtained 
from 57 patients (40 AIH, 17 ASC) and 79 FDRs, immuno-
phenotyped by FACS and compared with PBMCs from 50 
healthy subjects (HS) . Genomic DNA was extracted from 
PBMCs using Qiagen DNA isolation kit . HLA-class I/II alleles 
genotyping was performed using PCR/sequence specific 
primers (Biotest kit) . Results: The frequencies of total CD4 
T-cells in AIH/ASC patients (42 .3%) and FDRs (43 .3%) were 
similar, being higher in FDRs than in HS (37 .7%, p<0 .05) . 
No differences were noted in the frequency of CD8 T-cells 
and in the CD4/CD8 T-cell ratio among the groups . The 
frequencies of immunoregulatory protein PD-1 expression 
by CD4 T-cells were lower in patients (1 .67%) and FDRs 
(1 .78%) than in HS (2 .44%, p<0 .01); whereas PD-1 expres-
sion on CD8 T-cells was lower in patients (1 .11%), but not 
in FDRs, compared to HS (2 .08%, p<0 .01) . The proportions 
of CD4+CD25+CD127-FOXP3+ Tregs in both patients (3 .4%) 
and FDRs (3 .7%) were reduced compared to HS (4 .38%, 
p<0 .05) . By analyzing the association between HLA genes 
and Treg frequency, we found that 91% of patients and 
86% of FDRs who had the HLA DR3/DR7/DR13 genes 
displayed Treg frequencies (patients: 3 .19%, FDRs: 3 .66%) 
lower than non-DR3/DR7/DR13 FDRs (4 .68%, p<0 .05) . 
44% of AIH/ASC patients and 28% of FDRs possessed the 
A1-B8-DR3 haplotype (p=0 .08) . The frequency of Tregs in 
A1-B8-DR3 positive patients was lower in those without 
this haplotype (2 .79% vs 3 .58%, p<0 .05) . However, Treg 
frequency was similar in FDRs with or without this haplo-
type (3 .83% vs 3 .86%) . Conclusion: 1) AIH/ASC patients 
and FDRs have higher frequencies of total CD4 T-cells, but 
lower proportions of PD-1+CD4+ cells and Tregs than HS; 
2) There might be an association between the presence 
of disease-predisposing HLA genes and impaired immu-
noregulation in AIH and ASC . This association, however, 
seems not strong enough to break tolerance in FDRs, 
implicating the involvement of non-HLA genes or environ-
mental factors in the development of tissue damage .
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A small molecule inhibitor of Macrophage 
Migration Inhibitory Factor (MIF) signifi-
cantly reduces liver injury in an antigen- and 
liver-specific pre-clinical model of autoimmune 
hepatitis (AIH)
Scott Roberts1, Lin Leng2, Kathy M. Harry1, James L. Boyer1, 
Richard Bucala2, David N. Assis1; 1Medicine - Section of Diges-
tive Diseases, Yale University School of Medicine, New Haven, 
CT; 2Medicine - Section of Rheumatology, Yale School of Med-
icine, New Haven, CT

Background: The pathophysiology of AIH is incompletely 
understood, and steroid-sparing regimens are needed but 
lacking . MIF is a proinflammatory cytokine that counter-
acts the immunosuppressive effect of glucocorticoids, is 
associated with autoimmunity, and mediates T-cell activa-
tion . High-expression MIF polymorphisms correlate with 
more severe disease and higher steroid requirements . Both 
MIF and its receptor CD74 are highly expressed in the liver 
of AIH patients as previously published (Assis et al 2014, 
2016) . We hypothesized that pharmacologic MIF inhibition 
can reduce liver injury caused by antigen-specific T-cells . 
Aim: Evaluate the effect of MIF inhibition in vivo using 
the OVA HEP model of AIH . Methods: OVA HEP transgenic 
mice express ovalbumin139-385 on the hepatocyte surface . 
Adoptive transfer of OT1 T-cells, expressing an OVA-spe-
cific TCR, into OVA HEP host mice results in antigen-spe-
cific T-cell mediated liver injury . OVA HEP or OVA HEP MIF 
KO male mice received purified OT1 or OT1 MIF KO T-cells 
(OVA HEP+OT1) ± small molecule antagonist MIF098 (40 
mg/kg b .i .d ., i .p .) . Mice were studied at day 4 for serum ALT, 
liver histology, and portal vein blood cytokines (LEGEND-
plex) . Results: OVA HEP+OT1 mice developed hepatitis 
(median ALT 250 U/L vs . baseline 80 U/L, p=0 .0078) while 
OVA HEP MIF KO+OT1 MIF KO mice had much less injury 
(120 vs . 40 U/L, p=0 .1) . OVA HEP MIF KO+OT1 mice devel-
oped more injury vs . OVA HEP MIF KO+OT1 MIF KO mice 
(205 vs . 120 U/L, p=0 .05), suggesting a key role of MIF in 
pathologic T-cell activation . Importantly, administration 
of MIF098 to OVA HEP+OT1 mice prevented hepatitis (ALT 
70 vs . baseline 40 U/L, p=0 .13) and injury was significantly 
attenuated in OVA HEP+OT1+MIF098 vs . OVA HEP+OT1 
mice (ALT 70 vs . 250, p=0 .0004) . Reduction of interface 
hepatitis by pharmacologic MIF inhibition was confirmed 
by histology . Surprisingly, MIF098 treatment of OVA 
HEP+OT1 mice significantly reduced liver injury compared 
to OVA HEP MIF KO+OT1 MIF KO mice (ALT 70 vs . 120 
U/L, p=0 .02), suggesting added targets of MIF antagonism . 
Finally, portal vein blood TNF-α levels were reduced in the 
MIF098 group (3 .38 vs . 5 .86 pg/mL, p=0 .01) with similar 
trends for IL-4 and IFN-γ . Conclusions: MIF is necessary for 
antigen-specific T-cell inflammation in the OVA HEP model 
of AIH and the novel small molecule antagonist MIF098 
significantly reduced liver injury . These results support a 
key mechanistic role of MIF in AIH and suggest that phar-
macologic MIF antagonism, which is in clinical develop-
ment, may be a steroid-sparing alternative to standard 
immunosuppression . Such a therapeutic approach may be 
especially beneficial in high genotype MIF expressers .
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Gene-disease associations identify a connec-
tome with shared molecular pathways in 
human cholangiopathies
Zhenhua Luo1, Anil G. Jegga2, Jorge A. Bezerra1; 1Divisions 
of Gastroenterology, Hepatology and Nutrition, Cincinnati 
Children’s Hospital Medical Center, Cincinnati, OH; 2Biomedi-
cal Informatics, Cincinnati Children’s Hospital Medical Center, 
Cincinnati, OH

Background: Cholangiopathies are a diverse group of 
progressive diseases whose primary cell targets are cholan-
giocytes . The anatomical sites of injury obey a reproducible 
pattern focused predominantly either on intrahepatic bile 
ducts (as seen in primary biliary cholangitis [PBC]), extrahe-
patic ducts and intrahepatic bile ducts (as in primary scle-
rosing cholangitis [PSC]), or extrahepatic bile ducts with 
secondary involvement of intrahepatic cholangiocytes 
(as in biliary atresia [BA]) . The anatomical continuity and 
functional integrity of intra- and extra-hepatic bile ducts 
are key to the homeostasis of bile production, modifica-
tion and excretion . Based on the common cellular target 
in the biliary epithelium, we hypothesized that these chol-
angiopathies have common genes and gene groups that 
relate, at least in part, to shared pathogenic mechanisms 
of disease . Methods: To identify shared pathogenesis and 
molecular connectivity among BA, PBC and PSC, we built 
a comprehensive platform of published data on gene vari-
ants, gene expression and functional studies, and applied 
bioinformatics algorithms and network-based analytics in 
search for shared molecular circuits . Results: We found 
276, 387 and 166 human genes associated with BA, PBC 
and PSC, respectively . Mining the data platform with 
largest connected component and interactome analyses, 
we validated previously reported associations for indi-
vidual diseases and identified essential- and hub-genes for 
each cholangiopathy (Fisher exact test, P < 0 .05) . Analyzing 
disease-specific modules, we found a substantial overlap 
of disease neighborhoods (BA vs PBC, z-score = -8 .30; 
BA vs PSC, z-score = -5 .39; PBC vs PSC, z-score = -7 .24), 
and uncovered a unique group of 34 core genes that 
are shared by the three diseases . These core genes were 
enriched for immune processes (Hypergeometric test, P 
= 2 .28E-21) and abnormal intestine/hepatobiliary mouse 
phenotypes (Hypergeometric test, P = 5 .10E-17) . Within 
this core, 14 genes were prominently placed in a regu-
latory connectome related to cellular immunity, pro-in-
flammatory response and fibrosis, with inter-relationship 
among STAT3, IL6, TNF and FOXP3 genes . By enrichment 
analysis, we identified a shared, previously unrecognized 
AGE-RAGE pathway (Hypergeometric test, P = 1 .41E-
10) that activates IL6/STAT3, TNF and the pro-fibrogenic 
signaling . Conclusions: Human cholangiopathies share 
pathways enriched by immunity genes and a molecular 
connectome that links different pathogenic features of 
BA, PBC and PSC . Within the connectome, the AGE-RAGE 
pathway link to IL6/STAT3, TNF and fibrosis may be a 
potential novel mechanism of pathogenesis shared among 
the cholangiopathies .
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HCV infection induces ISG56 in hepatocytes 
and suppresses HBV replication.
Kazuhiro Murai1, Hayato Hikita1, Yugo Kai1, Tasuku Nak-
abori1, Hiroshi Suemizu2, Takahiro Kodama1, Ryotaro Sakam-
ori1, Tomohide Tatsumi1, Tetsuo Takehara1; 1Gastroenterology 
and Hepatology, Osaka University Graduate School of Medi-
cine, Suita, Japan; 2Laboratory Animal Research Department, 
Central Institute for Experimental Animals, Kawasaki, Japan

Background and aim: Recently, HBV reactivation during 
IFN-free DAA therapy in patients with HBV/HCV coinfec-
tion has been reported . The purpose of this study was to 
investigate whether host innate immunity suppresses coin-
fected HBV . Methods: In vitro, primary human hepatocytes 
(PHHs) isolated from humanized liver chimeric mice were 
inoculated with HBV and HCV . In vivo, humanized liver 
chimeric mice were inoculated with HBV and HCV derived 
from patients’ sera . We measured mRNA levels of ISG56 in 
human liver samples from chronic hepatitis B(CHB), chronic 
hepatitis C (CHC) and non-B non-C patients . Results: PHHs 
were inoculated with HCV (50 Multiplicity of infection) 20 
days after inoculated with HBV (500 Genome Equivalent/
cell) in HBV/HCV inoculated group . On the other hand, 
PHHs were inoculated with HBV alone in HBV inoculated 
group . HBV DNA, HBs antigen and HBe antigen levels in 
HBV/HCV inoculated group were significantly lower than 
HBV inoculated group at day 28 post HBV inoculation . 
At day 23 after HBV inoculation, mRNA levels of RIG-I, 
IRF3, ISG15, and ISG56 in HBV/HCV inoculated group were 
significantly higher than HBV inoculated group . At the 
same time, mRNA levels of pgRNA in HBV/HCV inocu-
lated group were significantly lower than HBV inoculated 
group . Next, we knocked down ISG56 in PHHs using ISG56 
siRNA followed by inoculation HCV and HBV . PHHs were 
treated with siISG56 or siNegative control (siNC) 3 days 
before inoculated with HCV . At day 3 after HCV inocula-
tion, we inoculated the PHHs with HBV . HBV DNA levels in 
siISG56-treated PHHs were significantly higher than siNC-
treated PHHs at day5 post HBV inoculation . At day 1 after 
HBV inoculation, mRNA levels of pgRNA in siISG56-treated 
PHHs were significantly higher than siNC-treated PHHs . In 
vivo, humanized liver chimeric mice were infected with 
HCV and then infected with HBV . HCV was eliminated 
by DAA therapy after 12 weeks post HCV infection . Mice 
infected with HBV/HCV showed significantly lower serum 
HBV DNA levels than mice infected with HBV alone . mRNA 
levels of RIG-I, ISG15, and ISG56 in liver tissue in mice 
infected with HBV/HCV were higher than mice infected 
with HBV alone . At the same time, mRNA levels of pgRNA 
in liver tissue in mice infected with HBV/HCV were lower 
than mice infected with HBV alone . Serum HBV DNA levels 
increased after HCV elimination by DAA therapy . In human 
liver tissue, the expression levels of ISG56 in the liver tissue 
were significantly higher in CHC patients than in non-B 
non-C patients or CHB patients . Conclusion: HCV infection 
during HBV/HCV coinfection induced ISG56, resulted in 
inhibition of the HBV replication .
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A global perspective on HBV-related SNPs and 
evolution during human migration
Dar-In Tai, Wen-Juei Jeng, Chun-Yen Lin; Gastroenterology 
and Hepatology, Chang Gung Memorial Hospital, TAIPEI,  
Taiwan

Background: Genome-wide association studies have indi-
cated that HLA-DP and -DQ play roles on persistent hepa-
titis B virus (HBV) infection in Asian . To understand the 
evolution of HBV-related single nucleotide polymorphisms 
(SNPs) and to correlate these SNPs with chronic HBV infec-
tion among different populations, we conducted a global 
perspective analysis on hepatitis-related SNPs . Methods: 
We selected 12 HBV-related SNPs on the HLA locus, and 
two HBV and three hepatitis C virus immune-related SNPs 
for analysis . Five nasopharyngeal carcinoma-related SNPs 
served as controls . All SNP data from 26 populations all over 
the world were downloaded from 1000 genomes . Results: 
We found a dramatic difference in the allele frequency 
in most of the HBV- and HLA-related SNPs in East Asia 
among the other continents (Figure) . A sharp change of 
allele frequency in 8/12 SNPs was found between Bengali 
populations in Bangladesh and Chinese Dai populations 
in Xishuangbanna, China (p <0 .001), which represents the 
junction of South and East Asia . For the immune-related 
SNPs, significant changes were found after leaving Africa . 
Most of these genes shifted from higher expression geno-
types in Africa to lower expression genotypes in either 
Europe or South Asia (p <0 .001) . Conclusion: During this 
two-stage adaptation, the immunity was adjusted toward 
weak immune response, which could be a survival strategy 
during human migration to East Asia . The prevalence 
of chronic HBV infection in Africa is as high as in Asia . 
However, the HBV-related SNPs genotypes are not present 
in Africa . The genetic mechanism of chronic HBV infection 
in Africa will need further exploration .

Figure 1a . Significant allele type differences between African 
and European populations, and between African and South 
Asian populations in all immune-related SNPs . Figure 1b . 
Significant allele type differences between South and East 
Asian populations in 8/12 HLA-related SNPs, and between 
African and South Asian populations in 3/12 SNPs . Figure 1c . 
No significant difference among different populations in five 
NPC-related SNPs .
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A novel culture model for coinfection of hepa-
titis B and hepatitis C viruses using human 
induced pluripotent stem cell–derived hepatic 
cells for analyses of changes in host-innate 
immune responses
Shun Kaneko1, Sei Kakinuma1, Yasuhiro Asahina1, Aki-
hide Kamiya2, Masato Miyoshi1, Tomoyuki Tsunoda1, 
Emi Inoue-Shinomiya1, Sayuri Nitta1, Ayako Sato1, Yu Asano1, 
Hiroko Nagata1, Fukiko Kawai-Kitahata1, Miyako Murakawa1, 
Yasuhiro Itsui1, Mina Nakagawa1, Seishin Azuma1, 
Mamoru Watanabe1; 1Gastroenterology and Hepatology, 
Tokyo Medical and Dental University, Tokyo, Japan; 2Institute 
of Innovative Science and Technology, Tokai University, Ise-
hara, Japan

Background/Aim: Interferon (IFN)-free regimens for hepa-
titis C virus (HCV) infection using direct acting antivirals 
(DAAs) have dramatically improved the treatment efficacy 
of antiviral therapy for HCV-related chronic liver diseases . 
On the other hand, several cases suffering from reacti-
vation of hepatitis B virus (HBV) during DAAs treatment 
against HCV have been reported, which were coinfected 
with HBV and HCV: however, mechanism of HBV reactiva-
tion in such cases remains unknown . As in vitro model, we 
have recently demonstrated that human induced pluripo-
tent stem (iPS) cell-derived hepatocyte-like cells (iPS-Heps) 
are susceptible to HBV, and exhibit innate immune 
responses in host cells against HBV . Objective of this study 
is to reveal the mechanisms of HBV reactivation during HCV 
DAAs treatment for hepatocytes coinfected with HBV and 
HCV . Methods: Several human iPS cell lines were differen-
tiated into hepatic lineage using modified 4-step protocol 
as previously described (Kamiya, 2013) . HBV and HCV were 
obtained from the culture supernatant of HepG2 .2 .15 and 
Huh7 .5 .1 transfected with HCV-RNA (JFH1 clone), respec-
tively . HBV-related products and responses of IFN-stimu-
lated genes (ISGs) were analyzed using culture system of 
iPS-Heps coinfected with HBV and HCV under the culture 
condition with or without sofosbuvir (SOF) . Results: Quan-
titative RT-PCR analysis demonstrated that the expression 
levels of host factors related to HCV life cycle in iPS-Heps 
were significantly higher relative to Huh7 .5 .1 . The concen-
trations of HBe antigen (Ag) and HCV core Ag in culture 
supernatant of coinfected iPS-Heps were increased in a 
time-dependent manner after HBV and HCV coinfection . 
HCV infection induced the expression of ISGs, such as 
MxA, ISG15, and PKR, in host cells, whereas the expres-
sion levels of ISGs were relatively lower in HBV-infected 
host cells . Expression levels of intracellular ISGs were 
significantly lower in the coinfected cells relative to cells 
infected with HCV alone . Both HCV-core Ag in the culture 
supernatant and intracellular HCV-RNA were significantly 
decreased in the coinfected cells after SOF treatment . On 
the other hand, HBeAg in the supernatant, intracellular 
HBV-cccDNA, and pregenomic RNA were significantly 
increased in SOF-treated cells relative to vehicle-treated 
cells . Furthermore, the expression levels of intracellular 
ISGs were significantly decreased in SOF-treated cells rela-
tive to vehicle-treated cells . Conclusion: Our data revealed 
that in vitro system of iPS-Heps could be a novel research 
model for coinfection of HBV and HCV, and suggest that 
HBV reactivation during HCV DAAs treatment is induced 
due to suppression of ISGs expression .
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Identification of a Triple Mutation that Confers 
Tenofovir Resistance in Chronic Hepatitis B 
Patients
Jeong-Hoon Lee1, Yun Bin Lee1,3, Hyeki Cho1, Young 
Youn Cho1, Eun Ju Cho1, Yoon Jun Kim1, Jung-Hwan Yoon1, 
Fabien Zoulim4, Kyun-Hwan Kim2,3; The Seoul Liver Group; 
1Department of Internal Medicine and Liver Research Insti-
tute, Seoul National University Hospital, Seoul, Korea (the 
Republic of); 2Department of Pharmacology and Center for 
Cancer Research and Diagnostic Medicine, School of Medicine, 
Konkuk University, Seoul, Korea (the Republic of); 3Depart-
ment of Internal Medicine, CHA Bundang Medical Center, 
CHA University, Seongnam, Korea (the Republic of); 4INSERM 
Unité 1052, Cancer Research Center of Lyon, Hospices Civils de 
Lyon, Lyon University, Lyon, France

Background: Tenofovir disoproxil fumarate (TDF) is the 
most potent nucleoside analogue for the treatment of 
chronic hepatitis B virus (HBV) infection . This study aimed 
to characterize HBV mutations that confer tenofovir resis-
tance, which has not yet been reported . Methods: Two 
consecutive patients with viral breakthrough during treat-
ment with TDF-containing regimens were prospectively 
enrolled . The gene encoding HBV reverse transcriptase 
(RT) was sequenced . Nine HBV clones harboring a series of 
mutations in the RT gene were constructed by site-directed 
mutagenesis . Drug susceptibility of each clone was deter-
mined by Southern blot analysis and real-time PCR . Rela-
tive frequency of mutants were evaluated by ultra-deep 
sequencing Results: Seven mutations (rtS106C [C], rtH126Y 
[Y], rtD134E [E], rtV173L, rtL180M, rtM204V, and rtL269I) 
were commonly found in viral isolates from both patients 
after viral breakthrough; C, Y, and E were novel muta-
tions . An HBV mutant harboring all three mutations (CYE) 
was resistant to tenofovir . The IC50 values for wild-type 
HBV and the CYE mutant were 3 .8±0 .6 μM and 14 .1±1 .8 
μM, respectively (Figure 1) . Ultra-deep sequencing showed 
that CYE mutant was dominant than any other mutant in 
both patients . All tenofovir-resistant mutants had similar 
susceptibility to a core inhibitor, NVR 3-778 (IC50<0 .4 μM), 
compared with wild-type (IC50=0 .4) . Conclusion: Our study 
reveals that a novel triple mutation (CYE) is associated 
with tenofovir-resistance . These results demonstrate that 
tenofovir-resistant HBV mutants can emerge, although the 
genetic barrier is high . A novel core inhibitor might be a 
potential rescue therapy for tenofovir-resistant HBV .



70A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

The tenofovir susceptibility assay was done by Southern 
blot after the transfection of Huh7 cells with the indicated 
HBV1 .2mer mutants . The levels of secreted HBsAg and 
HBeAg were determined by ELISA to assess transfection 
yield . (*, P <0 .05)
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Transcriptome profiles of NK and T cells  
regulating immune control in chronic hepa-
titis B, proximate to patients treated with 
Pegylated Interferon alpha-Nucleos(t)ide 
analogue (NA) sequential therapy compared 
to de novo NA therapy.
Upkar S. Gill1, Nina Le Bert2,3, Kamini Kunasegaran2, 
Atefeh Khakpoor2, Navjyot K. Hansi1, Damien Tan3, Laura Riv-
ino2, Harsimran D. Singh4, Wei-Chen Huang4, Dimitra Peppa4, 
Antonio Bertoletti2,3, Mala K. Maini4, Patrick T. Kennedy1; 
1Hepatology, Centre for Immunobiology, Blizard Insti-
tute, Barts and The London, School of Medicine & Den-
tistry, QMUL, London, United Kingdom; 2Program Emerging 
Infectious Diseases, Duke-NUS Medical School, Singapore, 
Singapore; 3Infection & Immunity Program, Singapore Insti-
tute for Clinical Sciences, Agency for Science, Technology 
& Research (A*STAR), Singapore, Singapore; 4Division of 
Infection & Immunity, University College London, London,  
United Kingdom

BACKGROUND & AIMS: Strategies to achieve functional 
cure in Chronic Hepatitis B (CHB) are the focus of rigorous 
investigation . We recently demonstrated that PegIFNα 
priming, prior to nucleot(s)ide analogue (NA) use, 
expands a population of functional NK cells resulting in 
HBsAg decline (Gill et al., 2016). Based on these findings 
further exploration of sequential/combined therapeutic 

approaches are warranted to better define mechanisms 
of HBsAg decline and loss . To comprehensively analyse 
innate and adaptive immune responses we studied the 
transcriptome of treated patients; sequential NA therapy 
(following PegIFNα failure) and de novo NA therapy; and 
compared it with that found in inactive carriers (IC) with 
ostensible immune control . PATIENTS & METHODS: Sorted 
fractions of total NK and CD8 T cells from 40 patients were 
analysed using NanoString, for mRNA transcription of 600 
immune genes . Ten PegIFNα patients who progressed to 
sequential NAs were compared with de novo NA therapy 
patients (n=10) . A further 20 patients classified as IC’s 
(eAg-, normal ALT, low HBV DNA) were also analysed 
to determine if the cohorts of treated patients were 
similar to those with immune control . RESULTS: Patients 
clustered together according to their treatment regime . 
Sequential NA therapy patients differentially expressed 
17 genes on NK cells and 13 genes on T cells that were 
significantly upregulated, in comparison to de novo NA 
treated patients . On NK cells, the KIR activating and 
CCR1 gene, involved in NK cell and chemokine activation 
respectively, were the most enhanced, with the CCR1 and 
EGR1 (implicated in IFNα/β signalling) genes most highly 
expressed on T cells . More differentially expressed genes 
were noted between IC patients and de novo NA treated, 
compared to sequential NA treated patients . The most 
significantly upregulated genes in ICs, on both NK cells 
(KLRG2, MCL-1, NCR2) and T cells (KLRG2, LILRA3, ICOSLG) 
potentially associated with more robust immune control, 
were seen at higher levels in sequential NA compared to 
de novo NA treated patients . CONCLUSIONS: Sequential 
NA therapy is associated with greater declines in HBsAg . 
We show that patients primed with PegIFNα prior to 
viral suppression with NA’s exhibit an immune transcrip-
tome profile that is more consistent with that observed 
in IC patients . A step-wise hierarchy towards ostensible 
immune control was noted; de novo NA then sequential 
NA followed by IC patients, suggesting PegIFNα priming 
may be important in immune restoration . Further study of 
immune cell interactions and ingenuity pathway analysis 
is mandated to better define mechanisms of functional 
cure in CHB patients .
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Hepatitis B virus deregulates cell cycle control 
to promote viral replication and a premalig-
nant phenotype
Yuchen Xia, Xiaoming Cheng, Yao Li, Weiping Chen, T. 
Jake Liang; NIDDK, NIH, Bethesda, MD

Background: Hepatitis B virus (HBV) infection is a major 
risk of developing hepatocellular carcinoma (HCC) . The 
pathogenic mechanisms of HBV-associated HCC remain 
elusive . The aim of the study is to assess whether HBV infec-
tion directly affects infected hepatocyte and promotes 
HCC . Methods: Human growth factor antibody array 
was performed in HBV-infected primary human hepato-
cytes (PHHs) . To obtain a genome-wide host response 
to HBV infection, transcriptome profile was analyzed by 
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microarray . Human cell cycle RT2 profiler PCR array was 
performed to verify certain genes in the signaling . Flow 
cytometer was used to study cell cycle alteration . Inhib-
itors of cell cycle were tested on HBV infection . Expres-
sion of several proviral host factors were evaluated in 
HBV infected PHHs as well as the liver of HBV infected 
chimpanzees . Results: HBV-infected PHHs produced signifi-
cantly less transforming growth factor (TGF)-β but more 
insulin-like growth factor (IGF) binding proteins . Revealed 
by microarray, many genes involved in carcinogenesis are 
affected including the genes in the cyclin D1 signaling 
pathway, which is a major pathway in cell cycle control . 
Human cell cycle RT2 profiler PCR array demonstrated 
down-regulation of 21 and up-regulation of 3 cell cycle 
genes in HBV-infected PHHs . Analysis of cell cycle by flow 
cytometer showed that HBV infection shifted cell cycle 
from G0/G1 to G2/M phase . Inhibitors of cell cycle at the 
G1 or G1/S phase but not G2/M phase restricted HBV infec-
tion . Interestingly, proviral host factors, such as PPARA, 
RXRA and CEBPB, were also up-regulated upon HBV 
infection . Consistent with the in vitro data, HBV infection 
resulted in elevation of IGF and CEBPB in the liver of HBV 
infected chimpanzees . Conclusion: These results support 
the hypothesis that HBV deregulates cell cycle control to 
foster an environment with high levels of proviral factors . 
In addition, IGF-1 activates the PI3K/AKT pathway that 
is known to promote tumorigenesis, whereas the dereg-
ulated TGF-β pathway can result in the loss of tumor 
suppressors . Collectively, HBV infection, by disturbing cell 
cycle regulation of infected cells, creates a premalignant 
phenotype that predisposes to malignant transformation .
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Continued Increase in Incidence of De Novo 
Hepatocellular Carcinoma Among Liver  
Transplant Registrants with Hepatitis C Virus 
Infection
Allison J. Kwong1, W. Ray Kim1, Jennifer A. Flemming2; 1Gas-
troenterology and Hepatology, Stanford University, Stanford, 
CA; 2Medicine and Public Health Services, Queens University, 
Kingston, ON, Canada

Background: There is widespread optimism that direct 
acting anti-viral agents (DAA) for the treatment of HCV 
will lead to a reduction in hepatitis C (HCV)-related liver 
complications . The aim of this study was to describe the 
incidence of de novo HCC among waitlist (WL) regis-
trants for liver transplantation (LT) in the United States 
(US) over time . Methods: A population-based cohort of 
all WL registrants in the US was created using the Scien-
tific Registry of Transplant Recipients database . Eligible 
patients included adults with cirrhosis listed for primary 
LT from January 2013 to December 2015, without HCC at 
registration or an HCC-MELD exception within 180 days of 
WL . Patients were followed until December 2016 . Patients 
were divided into 3 eras based on the initial date of LT 
listing: interferon (IFN) era (2003-2010), protease inhibitor 
(PI) era (2011-2013), and DAA era (2014-2015) . De novo 
HCC was defined as the presence of an HCC MELD excep-
tion > 180 days after registration . Incidence rates (IR) of de 
novo HCC were calculated, and incident rate ratios (IRR) 
were compared by era using the Mantel-Haenszel method . 
Cox proportional hazards regression methods were used 

to evaluate the association between era of LT WL and de 
novo HCC by etiology after adjustment for confounders . 
Results: There were 48,158 eligible patients — 62% were 
male, 42% had HCV, and the median age was 55 years (IQR 
49-60) . A total of 3,112 (6 .5%) patients developed de novo 
HCC after a median follow-up of 493 days . In individuals 
listed with HCV, the IR of HCC was 49% higher in the DAA 
era (IR 6 .6/100 person-years[py], 95% CI 5 .6-7 .9) vs . the IFN 
era (4 .5/100 py, 95% CI 4 .2-4 .7; IRR 1 .49, 95% CI 1 .24-1 .79, 
p < 0 .001) . In multivariate Cox regression adjusting for 
age, sex, Child-Pugh score, race, and diabetes, individuals 
with HCV in the DAA era had a 22% higher hazard of de 
novo HCC compared to the IFN era (HR 1 .22, 95% CI 1 .01-
1 .48, p = 0 .04) . There was no association between era of 
WL and de novo HCC in patients with other etiologies of 
cirrhosis, including hepatitis B, non-alcoholic steatohepa-
titis, or alcohol-related cirrhosis (p > 0 .05 for all) . Conclu-
sion: In this population-based cohort of LT registrants in 
the US, the incidence of de novo HCC in HCV patients 
has continued to increase despite availability of DAA . On 
the patient level, vigilant surveillance for HCC remains 
important, while on the policy level, the ongoing discus-
sion regarding LT allocation for HCC should incorporate 
consideration of these patients .
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Hepatitis B Reactivation and Outcomes in 
Persons Treated with Directly Acting Antiviral 
Agents Against Hepatitis C Virus: Results from 
ERCHIVES
Adeel A. Butt1,2, Peng Yan1, Obaid S. Shaikh1, Abdul-
Badi Abou-Samra2; 1VA Pittsburgh Healthcare System, Pitts-
burgh, PA; 2Weill Cornell Medical College, New York, NY

Background: Higher risk of hepatitis B reactivation has 
been reported in patients with hepatitis C treated with 
newer directly acting antiviral agents (DAAs) . We sought 
to determine the proportion of persons who develop 
HBV reactivation and its clinical consequences . Methods: 
In persons treated with a newer DAA regimen, we calcu-
lated the proportion of persons who developed HBV 
viral reactivation (new detectable HBV DNA or increase 
of >1log10); serum alanine aminotransferase flare (>10 
times baseline); all-cause mortality and hepatic decom-
pensation . We used Cox proportional hazards analysis to 
determine factors associated with HBV flare/reactivation . 
Results: Among 43,137 persons initiated on DAA therapy, 
HBV viral reactivation was observed in 12 out of 37,295 
(0 .03%) persons with available HBsAg test at baseline (5 
out of 4,413 [0 .11%] HBsAg+ and 7 out of 32,882 [0 .02%] 
HBsAg- persons) . Flares of ALT were observed in 0 .26% 
of HBsAg+ and 0 .20% of HBsAg- persons . (Table) Black 
race, male sex, alcohol use or dependence, and detectable 
HBV DNA at baseline were associated with a higher risk 
of flare/reactivation while treatment with a DAA regimen 
was associated with a lower risk . Kaplan-Meir survival 
curves demonstrated a significantly quicker time to first 
hepatic decompensation event and death for persons 
with HBV reactivation compared with those without HBV 
reactivation . Conclusions: HBV flare up or reactivation are 
relatively uncommon after DAA therapy in HCV infected 
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persons . When observed, the risk is higher among those 
with baseline HBsAg+ and are associated with a higher risk 
of hepatic decompensation and death .

Disclosures:

Adeel A . Butt - Grant/Research Support: Gilead, Merck

The following people have nothing to disclose: Obaid S . Shaikh, Abdul-
Badi Abou-Samra
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The Declining Burden of HCV on the Liver Trans-
plant Waitlist associated with the DAA era
George Cholankeril1, Katherine L. March2, Eric R. Yoo3, 
Andrew A. Li4, Rosann Cholankeril2, Ryan B. Perumpail4, San-
jaya K. Satapathy1, Aijaz Ahmed5; 1Gastroenterology and 
Hepatology, University of Tennessee Health Science Center, 
Memphis, TN; 2University of Tennessee Health Science Center, 
Memphis, TN; 3University of Illinois School of Medicine, Chi-
cago, IL; 4Medicine, Stanford University School of Medicine, 
Stanford, CA; 5Gastroenterology and Hepatology, Stanford 
University School of Medicine, Stanford, CA

Background: We aim to compare liver transplant (LT) 
waitlist trends and outcomes prior to and following the 
availability of direct-acting antiviral (DAA) agents for 
the treatment of hepatitis C virus (HCV) in the United 
States (US) . Methods: Utilizing the United Network for 
Organ Sharing (UNOS) database, we analyzed LT wait-
list outcomes in adult HCV registrants without hepato-
cellular carcinoma (non-HCC HCV) initially listed during 
the 36 months before (pre-DAA) and after (DAA) the 
approval of second-generation DAA agents (November 
2013) . 90-day rate for waitlist mortality was compared in 
each era . Cox regression analysis was performed to deter-
mine the impact of DAA era on 90-day waitlist mortality 
and was adjusted for clinical demographics (age, gender, 
ethnicity), Model for End-Stage Liver Disease score, portal 
hypertension complications, and UNOS Region . Results: 
From November 2010 to December 2016, the percentage 
of non-HCC waitlist additions with HCV declined 35% in 
the DAA era (pre-DAA n=8620, 34 .0% . vs. DAA n=5579, 
21 .8%, p <0 .001) . Moreover, a significant decline in the 
monthly HCV waitlist addition rate (per 100 non-HCC 
waitlist additions) was seen in DAA era (p <0 .001) (Figure) . 
Among HCV waitlist additions, the DAA era was associ-
ated with lower 90-day waitlist mortality (pre-DAA 8 .1% 
vs . DAA 7 .3% p <0 .001) . A similar reduction in mortality 
was seen among decompensated HCV waitlist additions 
(pre-DAA 12 .3% vs DAA 10 .2%, p <0 .001) . In addition, 
the DAA era was associated with a 16% reduction in 
the risk for 90-day waitlist mortality (HR 0 .85, p <0 .001) . 
Conclusion: US national trends in LT waitlist additions and 
mortality in non-HCC HCV patients suggest DAA agents 
have reduced the previous HCV burden placed on our LT 
allocation system .

Monthly HCV waitlist addition rate (per 100 non-HCC addi-
tions) in the United States from 2010-2016 .
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Increasing Primary Incidence of Hepatitis C 
Among HIV-Infected Men Who Have Sex with 
Men in San Diego; a Pooled Analysis of Two 
Large Clinics from 2000-2015
Antoine Chaillon1, Xiaoying Sun2, Edward R. Cachay1, 
David Looney1,3, David L. Wyles4, Richard L. Garfein5, 
Christy M. Anderson1, Thomas C. Martin1, Sonia Jain2, San-
jay R. Mehta1,3, Davey M. Smith1,3, Susan J. Little1, Nata-
sha K. Martin5,6; 1Medicine, University of California San Diego, 
LA JOLLA, CA; 2Division of Biostatistics and Bioinformatics and 
Biostatistics Research Center, Department of Family Medi-
cine and Public Health, University of California San Diego, 
San Diego, CA; 3Medicine, VA San Diego Healthcare System, 
San Diego, CA; 4Division of Infectious Diseases, Denver Health 
Medical Center, Denver, CO; 5Division of Global Public Health, 
Department of Medicine, University of California San Diego, 
San Diego, CA; 6School of Social and Community Medicine, 
University of Bristol, Bristol, United Kingdom

Background: Our recent analyses found increasing hepa-
titis C virus (HCV) incidence among HIV-infected men who 
have sex with men (HIV+ MSM) attending the largest HIV 
clinic in San Diego, but generalizability was unclear . We 
perform a retrospective pooled analysis of HCV incidence 
among HIV+ MSM attending two of the largest HIV clinics 
in San Diego, California . Methods . We performed a retro-
spective cohort analysis of incident HCV infection among 
HIV+ MSM attending two of the largest HIV clinics in San 
Diego (UCSD Owen Clinic and the San Diego Veterans 
Affairs (VA) Hospital) from 2000-2015 . Incident HCV infec-
tion was assessed among HIV+ MSM with a baseline nega-
tive anti-HCV test between 2000 and 2015, and defined 
as any new positive anti-HCV or HCV-RNA test after the 
start of follow-up . Group risks were defined as individ-
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uals who ever reported a history of injecting drug use 
(IDU) or methamphetamine (meth) use . Results . A total 
of 2,768 MSM, who were initially HCV uninfected and had 
at least 1 subsequent test during a median of 4 .3 years 
of follow-up (IQR 1 .9-8 .0), were included in the analysis . 
Overall, 172 HCV seroconversions occurred over 14,455 
person-years(py) of follow-up, giving an incidence rate 
of 1 .19/100py (95%CI 1 .02-1 .38) with statistical no differ-
ence between sites . There was a significant increase in 
incidence over time, from 0 .68/100py in 2000-2003 rising 
to 1 .50/100py in 2012-2015 (p=0 .022) . HCV incidence was 
three-fold higher among HIV+ MSM reporting ever meth 
use only compared to those with no history of meth use or 
IDU (1 .49/100py vs 0 .49/100py, p<0 .001) with a significant 
increase over time (p<0 .001) . Compared to those with no 
history of IDU or meth use, HCV incidence was also signifi-
cantly higher among HIV+ MSM reporting a history of IDU 
only (Incidence Rate Ratio [IRR] =5 .7 [1 .1-18 .8], p=0 .003), 
or combined IDU and meth use (IRR=4 .6 [2 .3-8 .9] . p<0 .001) . 
Conclusions . These congruent results from the 2 largest 
HIV clinics in San Diego reinforce our findings that HCV 
incidence is high and increasing among HIV+ MSM in San 
Diego, similar to other major European cities . Further 
studies are needed to monitor the epidemic trajectory and 
evaluate prevention measures to reduce the risk of HCV 
infection among HIV+ MSM .
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The impact of hepatitis C diagnosis on 
substance-use behaviors in patients engaged 
in opioid substitution therapy
Hooman Farhang Zangneh1, Joseph K. Eibl2, Graham Gauth-
ier2, David Pellegrini2, Jordan J. Feld1, David C. Marsh2, 
Hemant A. Shah1; 1Toronto Centre for Liver Disease, Toronto 
General Hospital, University of Toronto, Toronto, ON, Canada; 
2Northern Ontario School of Medicine, Sudbury, ON, Canada

Introduction: Opioid misuse is a public health crisis in many 
populations. In Canada, the province of Ontario has more 
than 50,000 opioid-dependent persons who are engaged 
in opioid substitution therapy (OST), using mainly metha-
done and suboxone. Hepatitis C Virus (HCV) infection, with 
an estimated prevalence of 0.3%-0.9% among all Cana-
dians, is more common in this population. Many experts 
advocate for testing all OST patients for chronic HCV infec-
tion. To date, the impact of HCV infection diagnosis on 
the substance use behaviors of OST patients is unknown 
and we aim to explore that here. Methods: We conducted 
a retrospective cohort analysis using the electronic health 
data, urine toxicology and antibody-based HCV infection 
screening information from a network of 43 addiction 
treatment clinics in Ontario from 2000 to 2013 . We used 
a logistic regression analysis on the data to determine the 
impact of HCV infection diagnosis on substance-use behav-
iors for patients engaged in OST . Results: 2406 individuals 
were identified amongst the 43 clinics who were screened 
for HCV infection . 527 (21 .9%) individuals tested positive 

for anti-HCV Ab . Substance use was evaluated one year 
following the HCV testing . Those who screened positive 
for HCV were 53 .1% more likely to significantly alter their 
substance-use behaviors and reduce their consumption 
of non-prescribed opioids according to urine toxicology 
after the anti-HCV Ab screening when compared to those 
who screened negative for Hepatitis C after controlling for 
age, sex and geographic location (aOR=0 .653; CI95%=0 .803-
0 .531; p<0 .001) . Patients who were diagnosed with HCV 
infection subsequently had a significantly lower proportion 
of positive urine drug screens, including non-prescribed 
opioids (aOR=0 .743), benzodiazepines (aOR=0 .631), and 
cocaine (aOR=0 .625) . Conclusion: We have demonstrated 
that HCV infection screening can have a positive impact 
on substance-use treatment outcomes among patients 
engaged in OST . Expansion and universal screening of OST 
clients for HCV infection should be encouraged .
Disclosures:
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A high prevalence rate of a positive screen 
for neurocognitive dysfunction in patients with 
chronic Hepatitis C infection in an Irish clinic.
Damien Ferguson1,3, Orla Strahan1,2, Paul Dockree2, 
Colin Doherty4,3, Robert Coen5, Suzanne Norris1,3; 1Hepa-
tology Department, St. James’s Hospital, Dublin 8, Ireland; 
2School of Psychology, University of Dublin, Trinity College., 
Dublin 2, Ireland; 3School of Medicine, University of Dublin, 
Trinity College., Dublin 2, Ireland; 4Neurology Department, 
St. James’s Hospital, Dublin 8, Ireland; 5Mercer’s Institute for 
Successful Aging, St. James’s Hospital, Dublin 8, Ireland

Objective: Our objective is to determine the prevalence 
of cognitive dysfunction in patients attending our insti-
tution with chronic hepatitis C infection . Background 
The reported prevalence of neurocognitive dysfunc-
tion in chronic hepatitis C (HCV) infection is 30% . In 
Ireland, between 30,000 – 50,000 people are believed to 
be infected with HCV but there is no Irish data on HCV 
related neurocognitive deficits . Methods: Since August 
2016 we have been undertaking a prospective, cross-sec-
tional, assessment of patients attending the hepatology 
service at St . James’s Hospital, (Dublin, Ireland) using the 
Brief NeuroCognitive Screen (BNCS) . Inclusion criteria 
are as follows: age ≥ 18, hepatitis C virus DNA positive 
and capable of giving informed consent . Pertinent exclu-
sion criteria include: co-infection with HIV and/or hepa-
titis B, visual/motor impairment, language barriers and 
end-stage liver disease/cirrhosis . Those who screen positive 
for impairment are then recruited to the CANDI project, 
a longitudinal study employing neuropsychological tests 
and neuroimaging techniques to investigate the impact of 
exercise and viral eradication with direct acting anti-virals 
(DAA) on cognitive dysfunction . Results: Between August 
2016 and April 2017, 321 eligible subjects were tested 
and 49% screened positive for cognitive dysfunction . The 
majority were male (64 .5%), the median age was 41 years 
and the median duration of formal education completed 
was 11 years . Most subjects (66%) were born in Ireland . 
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The most common method of HCV acquisition was from 
previous intravenous drug abuse (86%) and 31 .3% are 
currently prescribed methadone . Conclusion: The interim 
results of this ongoing study highlight the necessity for 
screening for cognitive dysfunction in non-cirrhotic HCV 
infected patients . Further analyses will help to determine 
factors associated with the development of cognitive 
dysfunction . The potential role of DAA therapy or exercise 
intervention in ameliorating cognitive dysfunction needs 
to be investigated further .
Disclosures:
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Normothermic ex vivo liver perfusion prevents 
platelet sequestration and platelet induced 
sinusoidal cell injury in the liver after liver 
transplantation
Dagmar Kollmann, Ivan Linares Cervantes, Sujani Ganesh, 
Roizar Rosales, Claudia Bruguera, Matyas Hamar, 
Peter Urbanellis, Juan Echeverri, Oyedele Adeyi, 
Markus Selzner, Nazia Selzner; Multi Organ Transplant Pro-
gram, University Health Network, Toronto General Hospital, 
Toronto, ON, Canada

Background. Platelets are mediators of preservation injury 
by inducing hepatic sinusoidal endothelial cell injury 
after ischemia and reperfusion . We investigated the 
impact of normothermic ex vivo liver perfusion (NEVLP) 
vs cold storage on platelet sequestration following pig 
liver transplantation (LT) . Methods. Pig LT with heart-
beating donor (HBD) grafts were performed in 30kg pigs . 
Livers were either preserved by static cold storage (SCS) 
for 8hrs (HBD+SCS-group) or subjected to 3hrs SCS and 
5hrs NEVLP (HBD+NEVLP-group; n=5 each) . Liver injury 
parameters and platelet counts were evaluated during a 
3-day survival-period . Liver biopsies obtained 3hrs after LT 
were stained for the platelet marker CD61 and for CD31 
as marker of endothelial cell injury . Platelet-factor-4 (PF-4) 
was measured in platelet-free plasma before, 3hrs after LT 
and at post-operative-day (POD) 1 . Results. Both groups 
had comparable results for postoperative prothrombin 
time, INR and haemoglobin levels . The HBD+NEVLP-
group showed significantly lower AST levels on POD1 
and POD2 compared to the HBD+SCS-group (581 vs . 1675 
U/L, p=0 .003 and 190 vs . 1198 U/L, p=0 .005, respectively) . 
Following LT, platelet counts recovered significantly faster 
in the HBD+NEVLP-group (HBD+NEVLP vs . HBD+SCS (% 
from baseline): 12hrs after LT: 67% vs . 31%; p=0 .019, 24hrs 
after LT: 72% vs . 21%; p=0 .007) . CD61 staining of liver 
biopsies 3hrs after LT revealed significantly more aggre-
gation and trapping of platelets in liver sinusoids of the 
HBD+SCS-group, compared to HBD+NEVLP-pigs (Mean 
number of clumps/5 HPF: HBD+NEVLP-group: 4 ±1 .6 vs . 
HBD+SCS-group: 70 ±46, p=0 .039 Figure 1a HBD+SCS 1b: 
HBD+NEVLP) . Furthermore, endothelial cell injury was 
significantly worse in the HBD+SCS-group compared to the 
HBD+NEVLP-group (rated between 1=mild to 4=severe; 
mean: 3 .1 ±1 vs . 1 .4 ±0 .2; p=0 .0018) . There was a trend 
towards higher postoperative PF-4 levels in HBD+SCS-
pigs compared to HBD+NEVLP-pigs (3hrs: 102% vs . 108%, 
24hrs: 106% vs . 150% of baseline, respectively) . Conclu-
sion. NEVLP prevents platelets sequestration in the liver 
following reperfusion allowing a faster recovery of the 

platelet count . Furthermore, NEVLP may protect liver sinu-
soidal endothelial cell injury induced by platelets .
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Safe long-term repopulation of uninjured livers 
by regulated activation of Yap in primary adult 
hepatocytes transplanted into DPPIV- rats and 
the Gunn rat model of Crigler-Najjar Syndrome 
type 1
Esther A. Peterson6, Zsuzsanna Polgar6, Gnanapack-
iam S. Devakanmalai6, Yanfeng Li6, Fadi L. Jaber6, Wei Zhang4, 
Xia Wang6, Niloy J. Iqbal3, John W. Murray2, Namita Roy-Chow-
dhury5, Leslie E. Rogler6, Liang Zhu1, Jayanta Roy-Chow-
dhury5, David A. Shafritz7; 1Marion Bessin Liver Research 
Center, Department of Developmental and Molecular Biol-
ogy, Albert Einstein College of Medicine, Bronx, NY; 2Marion 
Bessin Liver Research Center, Department of Anatomy and 
Structural Biology, Albert Einstein College of Medicine, Bronx, 
NY; 3Department of Developmental and Molecular Biology, 
Albert Einstein College of Medicine, Bronx, NY; 4Marion Bes-
sin Liver Research Center, Department of Radiation Oncology, 
Albert Einstein College of Medicine, Bronx, NY; 5Marion Bes-
sin Liver Research Center, Department of Medicine-Division of 
Gastroenterology and Liver Diseases; Department of Genetics, 
Albert Einstein College of Medicine, Bronx, NY; 6Marion Bes-
sin Liver Research Center, Department of Medicine-Division of 
Gastroenterology and Liver Diseases, Albert Einstein College 
of Medicine, Bronx, NY; 7Marion Bessin Liver Research Center, 
Department of Medicine-Division of Gastroenterology and 
Liver Diseases; Department of Cell Biology; Department of 
Pathology, Albert Einstein College of Medicine, Bronx, NY

Background: Hepatocyte transplantation is an attractive 
alternative to liver transplantation, but to date exten-
sive liver repopulation by adult primary hepatocytes has 
required genetic, physical or chemical injury to the host 
liver . Here we aimed to repopulate uninjured livers of 
DPPIV- rats and UGT1A1-deficient Gunn rats (model of 
Crigler-Najjar Syndrome type 1) by regulated activation 
of the Yap gene in transplanted adult primary hepato-
cytes . Methods: Wildtype primary hepatocytes were 
lentivirally transduced with the YapERT2 fusion protein 
before transplantation into the liver of congeneic DPPIV- 
or Gunn rats . Nuclear translocation/function of YapERT2 
was induced by dietary tamoxifen administration . Repop-
ulation was assessed by histochemical, immunohisto-
chemical (IHC) and Western blot (WB) analysis, and serum 
bilirubin measurement in Gunn rats . To identify genes 
and signaling pathways involved in repopulation, hepato-
cytes repopulating DPPIV- livers were FACS-sorted and 
their transcriptomic profile was compared with that of 
the host hepatocytes by RNASeq analysis . Results: Liver 
repopulation progressed over one year in tamoxifen-fed 
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DPPIV- rats transplanted with DPPIV+ YapERT2-trans-
duced hepatocytes . The repopulating hepatocytes exhib-
ited normal morphology, incorporation into the hepatic 
plates, expression of hepatocyte-specific genes at levels 
comparable with host hepatocytes, and showed no 
dysplasia, de-differentiation or tumorigenicity one year 
after cell transplantation . Serum bilirubin declined in the 
Gunn rat by 50-80% by 6 months and remained at that 
level for one year . Without YapERT2 transduction and/or 
tamoxifen feeding, serum bilirubin was reduced by only 
10-20% . YapERT2/tamoxifen-dependent proliferation of 
donor cells in Gunn rat livers was demonstrated by WB, 
as well as UGT1A1-positive clusters of hepatocytes by IHC . 
RNASeq analysis showed a Yap signature in the repopu-
lating hepatocytes . Induced expression of cell proliferation 
and anti-apoptotic genes recapitulated the cell competi-
tion mechanism for liver repopulation that we previously 
observed with transplanted fetal liver stem/progenitor 
cells . Conclusions: Tamoxifen-regulated nuclear transloca-
tion of YapERT2 enabled long-term repopulation of unin-
jured rat livers without tumorigenicity . Repopulation and 
serum bilirubin reduction could be initiated by starting 
tamoxifen administration 6 months after cell transplanta-
tion, demonstrating the ability to control repopulation by 
cycles of tamoxifen administration . This cell transplanta-
tion strategy may offer a potential therapeutic option for 
the majority of inherited monogenic liver diseases that do 
not cause liver injury .
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Biliary reconstruction following transplantation 
of a bio-engineered bile duct incorporating 
primary human cholangiocyte organoids
Fotios Sampaziotis1,2, Alexander W. Justin2, Olivia Tysoe2, 
Stephen Sawiak2, Edmund M. Godfrey3, Sara Upponi3, 
Miguel Cardoso de Brito2, Natalie L. Berntsen4, Laura val-
estrand4, Susan Davies3, William Gelson3, Graeme J. Alexan-
der3, Nicholas R. Hannan5, Tom H. Karlsen4, Espen Melum4, 
Athina Markaki2, Kourosh Saeb-Parsy3,2, Ludovic Vallier2; 
1Hepatology, Cambridge University Hospitals NHS Foundation 
Trust, Hitchin, United Kingdom; 2University of Cambridge, 
Cambridge, United Kingdom; 3Cambridge University Hos-
pitals NHS Foundation Trust, Cambridge, United Kingdom; 
4Norwegian PSC Research Center, Department of Transplan-
tation Medicine, Division of Surgery, Inflammatory Diseases 
and Transplantation, Oslo University Hospital, Rikshospitalet, 
Oslo, Norway; 5University of Nottingham, Nottingham, United 
Kingdom

Background: The treatment of common bile duct disorders 
such as biliary atresia or ischemic strictures is restricted by 
the lack of biliary tissue suitable for surgical reconstruc-
tion . Here, we report a novel method for the isolation and 
propagation of human extrahepatic biliary epithelium in 
the form of Extrahepatic Cholangiocyte Organoids (ECOs) 
and demonstrate the application of this platform for the 
generation of bioengineered biliary tissue . Methods: 
Primary adult human cholangiocytes were isolated by 
mechanical dissociation from deceased organ donors with 
appropriate ethical approval and informed consent (n=8) . 
Propagation of the cells was achieved using our estab-

lished culture conditions . Microarrays were performed 
using the Illumina HumanHT-12 v4 Expression BeadChip 
Array . Biliary tissue was generated by seeding ECOs on 
biodegradable scaffolds . Biliary reconstruction in immu-
nodeficient (NSG) mice was achieved by replacing part 
of the gallbladder wall with an ECO populated PGA-scaf-
fold patch (ECO-patch; n=8), or replacing a length of 
the native common bile duct (CBD) with ECO populated 
collagen tubes (ECO-tubes) through end-to-end anasto-
mosis (n=11) . Fibroblast-populated (n=5 PGA scaffolds; 
n=4 collagen tubes) or acellular scaffolds (n=2, PGA) were 
used as negative controls . Mouse serum samples were 
routinely processed for markers of cholestasis by the 
University of Cambridge Core biochemical assay labora-
tory (CBAL) . Results: ECOs closely correlate with primary 
cholangiocytes in terms of transcriptomic profile (r:0 .92), 
and functional properties (ALP, GGT, bile acid transfer) 
and expand exponentially in culture maintaining their 
genetic stability . Following kidney capsule transplanta-
tion in NSG mice, ECOs self organize into tubular struc-
tures expressing biliary markers (CK7) . When seeded on 
scaffolds, ECOs form tissue-like structures, maintaining 
their function (ALP, GGT) and biliary markers (CK7, CK19, 
HNF1B) . This bioengineered tissue was used to reconstruct 
the gallbladder wall and replace the native CBD, in NSG 
mice . Animals transplanted with ECO-scaffolds exhibited 
prolonged survival vs . controls (ECO-patch, P=0 .0027; 
ECO-tubes, P=0 .0082; log-rank test), with ECO integration 
in the biliary epithelium, normal levels of serum cholestasis 
markers (up to one month post transplantation) and a 
patent lumen confirmed on MRCP and cholangiogram . 
All fibroblast reconstructions failed and the biliary epithe-
lium was replaced by fibrotic tissue occluding the lumen . 
Conclusion: ECOs can organize in bioengineered tissue 
and reconstruct the biliary tree providing the first proof-
of-principle for organ regeneration using human primary 
cells expanded in vitro .
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Evaluation of Clinical Perfusates for Normo-
thermic Ex-Vivo Liver Perfusion in a Porcine 
Donor after Circulatory Death Model
Ivan Linares Cervantes, Dagmar Kollmann, Juan Eche-
verri, Moritz Kaths, Roizar Rosales, Claudia Bruguera, 
Matyas Hamar, Peter Urbanellis, Sujani Ganesh, Paul Yip, 
Oyedele Adeyi, Markus Selzner, Nazia Selzner; Multi-Organ 
Transplant Department, Toronto General Hospital, Toronto, 
ON, Canada

Introduction European and North American clinical trials 
have used two different perfusate solutions for normo-
thermic ex vivo liver perfusion (NEVLP): GelofusineTM 
(bovine derived gelatin-based solution) and STEEN (Human 
albumin-based solution) . We aimed to compare both 
perfusate solutions and their effects on the outcome of pig 
liver transplantation . Material and Methods: Porcine livers 
were retrieved 30 minutes after circulatory death . Grafts 
were perfused for 5 hours and transplanted into recipient 
pigs . Two groups were compared based on the perfusate 
solution (Gelofusine vs STEEN, n=6, respectively) . Hemody-
namic variables, liver injury and function were evaluated 
during perfusion and after transplantation . Plasma levels 
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of AST, alkaline phosphatase (ALP), total bilirubin and INR 
were measured during perfusion and until the 3rd post-
operative day (POD) . Results: Hepatic artery flow during 
perfusion was higher in the STEEN vs Gelofusine group 
and within physiologic range since the beginning of perfu-
sion (238±90 vs 97±33; p=0 .015) . Electrolytes and pH from 
STEEN but not the Gelofusine group were within phys-
iologic limits from the start of the perfusion time . Both 
perfusate groups cleared lactate reaching normal levels 
by the end of perfusion (Gelofusine: 0 .78±0 .30 vs STEEN: 
0 .68±0 .60; p=0 .80) . At POD1, levels of AST (Gelofusine: 
1495±612 IU/L vs STEEN: 1160±564 IU/L; p=0 .23), ALP 
(Gelofusine: 177±128 IU/L vs STEEN: 145±47 IU/L; p=0 .49) 
and total bilirubin(Gelofusine: 11±4 vs STEEN: 5±1umol/L; 
p=0 .05) were lower in the STEEN vs Gelofusine . Post trans-
plantation, liver function recovery based on INR values 
was significantly faster in the STEEN vs Gelofusine group 
(Figure 1) . All animals in the STEEN group survived while 
one pig from the Gelofusine group died on POD1 due to 
primary nonfunction . Conclusion The characteristics from 
the STEEN perfusate resembled more to the serum physio-
logic conditions compared to Gelofusine . The use of STEEN 
perfusate decreases hepatic injury and improves liver func-
tion recovery in pig livers retrieved after circulatory death .
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Dagmar Kollmann, Juan Echeverri, Moritz Kaths, Roizar Rosales, 
Claudia Bruguera, Matyas Hamar, Peter Urbanellis, Paul Yip, Oyedele Adeyi, 
Markus Selzner, Nazia Selzner
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Live image and mechanistic analysis of Mesen-
chymal stem cells (MSCs) and induced bone 
marrow derived macrophages (id-BMMs) 
combination therapy for liver cirrhosis in mice
Yusuke Watanabe, Atsunori Tsuchiya, Satoshi Seino, Syun-
zou Ikarashi, Suguru Takeuchi, Takayuki Watanabe, 
Kenya Kamimura, Masaaki Takamura, Satoshi Yamagiwa, 
Shuji Terai; Division of Gastroenterology and Hepatology, 
Graduate school of Medical and Dental Sciences, Niigata Uni-
versity, Asahimachidori, Chuo-ku, Japan

Background & Aims: Decompensated liver cirrhosis often 
progresses even after treatment . Thus, novel therapeutic 
approaches are urgently needed . Herein, we describe a 
novel therapeutic approach for decompensated cirrhosis 
using mesenchymal stem cells (MSCs) and induced bone 
marrow-derived macrophages (id-BMMs) and analyzed 
the mechanisms underlying liver fibrosis improvement and 
regeneration . Methods: Mouse MSCs and id-BMMs were 
cultured from mouse bone marrow . The mRNA expres-
sion and changes after addition of serum from liver-dam-
aged mice were analyzed by microarray and real-time 

PCR, respectively . Co-culture and id-BMMs phagocytosis 
assays were performed . MSCs, id-BMMs, and a combi-
nation therapy using MSCs and id-BMMs (50/50) were 
administered to CCl4-induced liver cirrhosis mice, and 
fibrosis regression and liver regeneration were evaluated . 
The behavior of administered cells was evaluated by live 
imaging . Host migrated cells in the liver were quantified 
by immunohistochemistry and flow cytometry . Results: 
Highly enriched MSCs and id-BMMs were cultured . These 
cells expressed variety of their own factors for liver fibrosis 
regression and pro-regeneration . The characteristics of 
these cells changed significantly after adding serum . In 
co-culture, MSCs induced the switch of id-BMMs toward 
the M2 phenotype . M2 polarized id-BMMs gained high 
phagocytic ability . The combination therapy dramati-
cally increased liver fibrosis regression (27 .3% regression 
compared to control, p < 0 .01) and PCNA positive cells, 
and decreased serum levels of hepatobiliary enzymes . Live 
imaging detected that a large number of id-BMMs, which 
phagocytized hepatocyte debris, and few MSCs migrated 
to the fibrotic area in the liver . A large number of MSCs in 
the lung expressed anti-inflammatory factors which may 
affected the behavior and characteristics of macrophages . 
Host macrophages and neutrophils gathered after combi-
nation therapy and produced anti-fibrotic MMP, followed 
by producing the pro-regenerative factors from phago-
cytizing id-BMMs . Conclusions: MSCs and id-BMMs syner-
gistically improved liver cirrhosis in mice . This concept 
paves the way for new treatments for decompensated 
liver cirrhosis .
Disclosures:
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Impact of Xeno-Compatibility on Outcomes of 
Bioengineered Humanized Liver Grafts
Mohammed F. Shaheen1, Yi Li1, Raymond D. Hickey3, Har-
vey S. Chen1, DongJin Joo1, Bruce Amiot1, Manish Gandhi2, 
Jeff Ross4, Anne Young4, Scott L. Nyberg1; Mayo Clinic, Roch-
ester, MN; 1Transplant Surgery, Mayo clinic, Rochester, MN; 
2Transfusion Medicine, Mayo clinic, Rochester, MN; 3Mayo 
Clinic, Rochester, MN; 4Miromatrix Medical Inc., Rochester, 
MN

Background: In an effort to develop human transplantable 
organs, Human Umbilical Vein Endothelial Cells (HUVECs) 
have been proposed as the vital vascular network in bioen-
gineered organs . However, little is known about their 
immune-compatibility under in-vivo conditions . Therefore, 
we aimed to study the xeno-compatibility of bioengineered 
grafts composed of HUVECs in a porcine model of auxil-
iary liver transplantation . Methods: Cryopreserved HUVEC 
cells were obtained from a commercial vendor (Lonza ®) . 
Blood group type of HUVEC cells was determined by DNA 
qPCR . Samples of naïve pig sera were obtained from ten 
donor domestic pigs . Three other pigs were transplanted 
with a bioengineered liver graft composed of HUVEC cells 
and followed post-operatively for at least 7 days . Blood 
group compatibility and xeno-compatibility between pig 
sera and HUVECs grafts were determined by a comple-
ment-dependent cytotoxicity assay and fluoroquench 
vital staining . Cytotoxicity was further characterized by 
immunoglobulin class; immunoglobulin levels were quan-
tified by ELISA . Independent sample t-test was used for 
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comparison . Results: All 13 naïve pig sera were cytotoxic 
to HUVECs with mean cell death of 83 .2±14 .4% . Deacti-
vation of IgM by heat and Dithiothreitol significantly 
reduced cell death to 22 .2±11 .8% and 6 .15± 4 .4%, respec-
tively (p<0 .01), suggesting high levels of anti-HUVEC IgM 
in naïve pig serum . The cytotoxicity profile of pig sera 
to HUVEC cells rose further after transplantation (95 .7 ± 
3 .4%) at day 7, and remained high even after IgM deacti-
vation (85 ± 8 .9%, p< 0 .01) suggesting the appearance of 
new anti-HUVEC IgG . The relative contribution of IgG and 
IgM to cytotoxicity in day 7 samples increased by ~35% and 
~460% (p=0 .047), respectively, compared to baseline and 
corresponded with the loss of perfusion to the implanted 
liver grafts . Blood group incompatibility between pigs 
and HUVECs had no measurable contribution to the level 
of cytotoxicity . Conclusion: Pigs harbor naturally occur-
ring anti-human antibodies targeted against HUVECs . In 
addition, an adaptive immune response ensues within  
7 days after exposure to HUVEC-derived grafts . Measures 
to enhance xeno-compatibility of HUVEC-derived grafts 
must be considered for their successful preclinical testing 
in pigs .
Disclosures:
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The combination of entecavir and peginter-
feron alfa-2a in HBeAg-positive immune-tol-
erant (IT) children and adolescents with 
chronic hepatitis B virus (HBV) Infection: 
Results of the HBRN pediatric IT trial.
Philip Rosenthal1, Simon C. Ling2, Steven H. Belle8, Karen F. Mur-
ray3, Norberto Rodriguez-Baez4, Sarah J. Schwarzenberg5, Jef-
frey Teckman6, Kathleen B. Schwarz7; Hepatitis B Research 
Network (HBRN); 1Pediatrics, UCSF, San Francisco, CA; 2Pedi-
atrics, Sick Kids, Toronto, ON, Canada; 3Pediatrics, Seattle 
Childrens, Seattle, WA; 4Pediatrics, Children’s Medical Center 
Dallas, Dallas, TX; 5Pediatrics, University Minnesota Amplatz 
Children’s Hospital, Minneapolis, MN; 6Pediatrics, Saint Louis 
University, Saint Louis, MO; 7Pediatrics, Johns Hopkins, Bal-
timore, MD; 8Epidemiology, University of Pittsburgh, Pitts-
burgh, PA

Background/Aim: The immune tolerant (IT) phase of 
chronic HBV infection is defined by high levels of HBV 
DNA in serum but normal ALT values and no or only mild 
liver inflammation and damage . Many children with 
chronic HBV remain in the IT phase during much of child-
hood . Treatment with interferon in such children is rarely 
effective; loss of HBV DNA or HBeAg occurring in <10% 
of those treated . More encouraging results have been 
reported with combination antiviral therapy . The aims of 
this open-label, single-arm study, were to evaluate the 
safety and efficacy of a lead-in phase of 8 weeks of ente-
cavir monotherapy followed by 40 weeks of its combi-
nation with peginterferon in children in the IT phase 
of chronic HBV infection . Methods: Entecavir was given 
once daily in a dose of 0 .015 mg/kg (0 .5 mg maximum) 
for 48 weeks while peginterferon alfa-2a (180 μg/1 .73m2 
subcutaneously) once weekly was added after 8 weeks . 

Endpoints included sustained loss of HBsAg and HBeAg 
48 weeks after stopping therapy with a primary endpoint 
being the lack of detectable HBeAg with HBV DNA levels 
below 1,000 IU/mL . Adverse events (AE) were monitored 
prospectively during and after therapy . Results: 60 chil-
dren/adolescents (75% female), mean age 10 .9 (min-max 
3 .4-17 .9) years, were enrolled . Most (90%) were Asian 
and most had HBV genotypes B (53%) or C (37%) . All 
were positive for HBsAg and HBeAg and had high levels 
of HBV DNA (median 170 million IU/mL) with normal or 
minimally elevated ALT levels (median 39 U/L in boys and 
26 U/L in girls) . Fifty-five participants completed the 48 
weeks of entecavir and the 40 weeks of peginterferon 
therapy . At 48 weeks after treatment, two participants 
(3%) were HBsAg-negative, lost HBeAg, and achieved the 
primary endpoint of lack of HBeAg and HBV DNA levels 
less than 1000 IU/mL . Overall, serum ALT levels were 
similar to baseline and median HBV DNA levels were 174 
million IU/mL . The most common of the 75 AEs reported 
were hematologic (n=16, 21%), infection (n=12, 16%), 
and hepatic (elevated bilirubin or ALT) (n=8, 11%) . No 
serious AEs were reported . Z-scores for weight, height, & 
BMI tended to be lower at the end of treatment than at 
baseline, as did height 48 weeks after treatment . Conclu-
sions: The combination of entecavir and peginterferon 
given for up to 48 weeks rarely led to loss of HBeAg with 
sustained suppression of HBV DNA levels and was associ-
ated with frequent but not serious AEs . More potent and 
more broadly targeted regimens against HBV are needed 
to treat children in the IT phase of chronic HBV infection .
Disclosures:
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The Alpha-1 Project, RxCelerate, Editas, Intelia, AstraZenica, Vertex, 
Proteostasis; Grant/Research Support: Alnylam, Arrowhead, Alpha-1 
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Baseline liver echotexture in children with 
cystic fibrosis predicts changes over time in 
non-invasive biomarkers of fibrosis and portal 
hypertension
Simon C. Ling2,1, Wen Ye3, Daniel H. Leung4,5, Alexan-
der Weymann6, Wikrom Karnsakul7, Alvin J. Freeman8, 
John C. Magee3, Michael R. Narkewicz9,10; CFLD-NET; 1Hos-
pital for Sick Children, Toronto, ON, Canada; 2Paediatrics, 
University of Toronto, Toronto, ON, Canada; 3University of 
Michigan, Ann Arbor, MI; 4Baylor College of Medicine, Hous-
ton, TX; 5Texas Children’s Hospital, Houston, TX; 6Washington 
University School of Medicine, St Louis, MO; 7Johns Hopkins 
University School of Medicine, Baltimore, MD; 8Emory Univer-
sity School of Medicine, Atlanta, GA; 9University of Colorado, 
Denver, CO; 10Children’s Hospital of Colorado, Aurora, CO

Background: Cirrhotic CF liver disease (CFLD) is the third 
leading cause of death in CF and affects only 5-7% of 
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patients . Identification of children with progressive CFLD 
at an early stage would enable targeted study of preven-
tative therapies . Methods: We studied all 251 eligible 
children enrolled in an ongoing multicenter study of 
abdominal ultrasonography (US) to predict development 
of cirrhosis (PUSH study, NCT01144507) . Children age 3-12 
years with pancreatic insufficient CF and heterogeneous 
liver pattern on baseline US (HTG, n=63) were matched 1:2 
with children with CF and normal US (NL, n=125) . We also 
included children with nodular (NOD, n=24) and bright 
homogeneous (HMG, n=39) liver patterns at baseline . We 
standardized US spleen size by age to yield a spleen size 
age-adjusted z-score (SSAZ) . Blood work was taken annu-
ally and US biennially for up to 6 years . We used longitu-
dinal mixed effects models to assess relationships between 
baseline US pattern and rate of change in biomarkers 
of liver disease severity, including GGT, ALP, AST, ALT, 
albumin, platelet count, AST to platelet ratio index (APRI) 
and fibrosis index based on 4 factors (FIB4) . Results: Median 
follow-up was 3 .8 y (range 0 to 6 .1 y), including a mean of 
4 (range 1 – 7) annual blood draws per child . Baseline US 
pattern was associated with different baseline values of 
biomarkers including GGT, AST, ALT, ALP, platelet count, 
SSAZ, APRI and FIB4 (Ling SC et al, AASLD 2016) . Compared 
to NL, baseline HTG predicted more rapid fall in platelet 
count and rise in FIB4 and SSAZ, and NOD grade predicted 
more rapid rise in APRI, FIB4 and SSAZ (Table) . Change 
in AST, ALT, GGT, ALP, albumin did not differ between 
US groups . Rates of change in biomarkers in HTG were 
intermediate between NL and NOD . HMG did not differ 
from NL in rate of biomarker change . Conclusion: Baseline 
US grade predicts rate of change of certain biomarkers 
of severity of liver disease . Rates of biomarker changes in 
HTG are intermediate between those of NL and NOD . Our 
findings are supportive that US patterns correlate with 
the severity of liver disease . Our future studies will explore 
associations between baseline US grades, biomarker 
changes and final US grade at 6-year follow-up .

Estimated slope of change in biomarkers per year, with 95% 
confidence intervals

Comparison with NL *p<0 .05, **p<0 .001
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Development of an in vitro model of heredi-
tary tyrosinemia type 1 using patient-derived 
induced pluripotent stem cells
Quang Toan Pham1, Marie-Agnès M’Callum1, Paula Waters3, 
Ugur Halac2, Chenicka-Lyn Mangahas1, Claudia Raggi1, Mas-
similiano Paganelli1,2; 1Hepatology and Cell Therapy Lab, 
Sainte-Justine Hospital Research Center, Montreal, QC, Can-
ada; 2Pediatric gastroenterology, hepatology and nutrition, 
Sainte-Justine Hospital, Université de Montréal, Montreal, QC, 
Canada; 3Université de Sherbrooke, Sherbrooke, QC, Canada

Background: Hereditary type 1 tyrosinemia (HT1) is a 
severe inborn error of liver metabolism caused by the defi-
ciency of fumarylacetoacetate hydrolase (FAH) . The long-
term effects of the only effective treatment available (the 
herbicide NTBC) are unknown . No in vitro model of HT1 is 
currently available . Aim: to develop an in vitro model of 
HT1 using hepatocyte-like cells (iHeps) differentiated from 
patient-derived induced pluripotent stem cells (iPSCs) . 
Methods: Peripheral blood mononuclear cells from HT1 
patients were reprogrammed into iPSCs, cultured in strict 
feeder-free and xeno-free conditions, and extensively 
characterized . iHeps were generated from iPSCs using our 
in vitro differentiation protocol mimicking liver develop-
ment, and fully characterized for the expression of hepato-
cytes’ markers and functions, and for the accumulation of 
toxic compounds . iHeps derived from iPSCs reprogrammed 
from healthy subjects served as control . Results: Of the 10 
iPSC populations reprogrammed from 2 patients carrying 
2 different FAH mutations, 2 highly-pure populations were 
fully characterized (HT1-iPSCs) . FAH mRNA expression was 
very low in both healthy and HT1-iPSCs, while the protein 
was not detectable . HT1-iPSCs’ self-renewal potential 
was not affected by the absence of NTBC supplementa-
tion . Succinylacetone (SA), a toxic by-product of tyrosine 
metabolism, was undetectable in HT1-iPSCs’ conditioned 
media even in the absence of NTBC . Hepatocytes differ-
entiated from HT1-iPSCs (HT1-iHeps) expressed markers 
and performed functions typical of neonatal hepato-
cytes . mRNA-Seq profile of HT1-iHeps was not different 
from healthy iHeps . FAH and all the enzymes involved 
in the tyrosine degradation pathway were progressively 
expressed upon differentiation into iHeps (with only 
FAH being absent only in HT1-iHeps) . SA accumulated in 
HT1-iHeps’ conditioned media, significantly increasing 
upon supplementation with L-tyrosine or homogentisic 
acid (51±5 nM v . 259±28 nM without and with supplemen-
tation of 300 μM homogentisic acid for 24h; p< .05) . Apop-
tosis (caspase-3/7 levels quantified by live cell imaging) 
and cell mortality progressively increased with higher 
doses and longer exposures . NTBC treatment (50-300 
μM) prevented SA accumulation upon high-dose supple-
mentation with L-tyrosine, with resulting negligible cell 
death and absent apoptosis . SA was undetectable in iHeps 
derived from healthy iPSCs . Conclusions: To our knowl-
edge, this is the first representative human in vitro model 
of HT1 . HT1-iHeps faithfully replicate HT1 phenotype, 
allowing to study the pathophysiology of the disease and 
the effect of NTBC on a human model under controlled 
conditions, for the first time .
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Liver Transplantation in Pediatric Acute  
Liver Failure (PALF): Practices and Patient 
Characteristics
James E. Squires1, David A. Rudnick2, Regina M. Hardison3, 
Simon P. Horslen4, Vicky L. Ng5, Estella M. Alonso6, Ste-
ven H. Belle3, Robert H. Squires1; 1Pediatric Hepatology, 
Children’s Hospital of Pittsburgh, Pittsburgh, PA; 2Pediatric 
Hepatology, Washington University School of Medicine, St. 
Louis, MO; 3Epidemiology, University of Pittsburgh, Pitts-
burgh, PA; 4Pediatric Hepatology, Seattle Children’s Hospital, 
Seattle, WA; 5Pediatric Hepatology, The Hospital for Sick Chil-
dren, Toronto, ON, Canada; 6Pediatric Hepatology, Ann and 
Robert H Lurie Children’s Hospital, Chicago, IL

Background: Liver transplant (LT) decisions in PALF are 
complex and ultimately based on the alignment of physi-
cian experience, clinical assessment, and organ avail-
ability . We interrogated the PALF study group data to 
characterize those participants listed and not listed for LT . 
Methods: The PALF registry contains demographic, clin-
ical, laboratory, and outcome data on 1144 participants 
(age 0-17 years) enrolled between Dec 1999 and Dec 2014 . 
Three 5 yr phases were interrogated to examine differ-
ences between those listed for and ultimately receiving 
LT . Results: In Phase 1 (P1; n=522), Phase 2 (P2; n=464), and 
Phase 3 (P3; n=158), a decrease in the cumulative incidence 
rate for listing (P1=43 .6%, P2=34 .9%, P3=30 .1%; p<0 .005) 
and receiving (P1=24 .7%, P2=22 .2%, P3=17 .1%; p<0 .05) 
LT occurred . For those listed, cumulative incidence of LT 
within 7d of enrollment (P1=47 .5%, P2=51 .6%, P3=48 .4%) 
and death (P1=3 .6%, P2=5%, P3=2 .3%) was similar across 
phases . The median time to listing after enrollment was 
similar across phases (1 day; Q1-Q3=0-2) . Clinical and 
biochemical differences between those listed and not 
listed for LT were noted (Table 1) . Maximum coma grade 
was higher in listed patients (p<0 .0001) . The most frequent 
reasons for not listing in the first 7 days were “not sick 
enough” and “medically unsuitable”; irreversible brain 
damage was uncommon (P1=3/19, 7 .7%; P2=2/75, 2 .7%; 
P3=1/27, 3 .7%) . Patients deemed medically unsuitable 
differed from those that were listed by being younger (0 .2 
vs . 5 .6 yr, p<0 .0001) and more likely to have an identified 
diagnosis of viral infection, shock/ischemia, HLH, and other 
(p<0 .001) . Additionally, medically unsuitable patients 
were more likely to have received ventilator (62% vs . 22%, 
p < 0 .0001) or pressor support (57% vs . 9%, p<0 .0001) . 
Among those listed, an indeterminate diagnosis was most 
frequent (55 .1%) . In P3, cadaveric liver offers were made 
and accepted in all age groups . Conclusions: During the 
PALF study, the frequency of listing for and receiving LT 
decreased over time without an increase in frequency of 
death . If listed, the frequency of LT within 7 d of enroll-
ment was similar . Age, having an established or indeter-
minate diagnosis, and requirement for cardiopulmonary 
support appear to influence decisions for listing . Opti-
mizing listing decisions in PALF may reduce the frequency 
of LT without increasing the frequency of death .

Table 1
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Increasing split liver transplantation in the U.S. 
could decrease pediatric deaths on the liver 
transplant waiting list
Emily R. Perito1,3, Garrett Roll2, Jennifer L. Dodge2, 
John P. Roberts2, Sue Rhee1; 1Pediatrics, University of Cali-
fornia San Francisco, San Francisco, CA; 2Surgery, University 
of California San Francisco, San Francisco, CA; 3Epidemiology 
and Biostatistics, University of California San Francisco, San 
Francisco, CA

Background: In the United Kingdom, defaulting to split 
liver transplantation (LT) with suitable deceased donor 
grafts has virtually eliminated pediatric waitlist (WL) 
mortality . In the US, only <2% of LTs are split, but 1 in 
10 infants die on the WL . Methods: Using UNOS STAR 
data, livers for potential split LT were identified from 
all transplanted, deceased-donor livers 2010-15 who fit 
strict criteria: age 18-40y, BMI<30, recovered in US after 
donor brain death, 0-1 vasopressors, Na<155meq/L, 
AST/ALT<100IU/L, bilirubin<3mg/dL, <7d hospitalized, 
cardiac arrest≤30min, HBV/HCV neg, not CDC high-risk, 
steatosis≤10% if biopsied, not multi-organ transplant, 
and no bloodstream infection . Livers allocated to patients 
high-risk for split LT were also removed: status 1A or 
MELD/PELD≥40 at WL removal, re-transplant, in the ICU, 
BMI>34, or >300mi from donor hospital . Pediatric WL 
deaths included deaths and removals for too sick to trans-
plant, never relisted . Results: Of 35,461 livers transplanted 
2010-15, 6 .7% were potentially utilizable for split LT based 
on donor characteristics . Of these, 95% were transplanted 
whole (n=2,253) . 50% went to recipients deemed possibly 
high-risk for split LT . This left 1,116 potential livers for split 
LT (FIGURE); 78% of their primary recipients were listed as 
willing to accept a segmental liver, and 97% to accept cold 
ischemia time≥6h (CIT, median 12h) . Median donor risk 
index for this subset was 1 .06 (max 1 .67) . During the same 
5y, 261 children died after ≥3d on the WL (median 57d, 
IQR 15-161)—87% of all pediatric WL deaths . Of these, 
56% were <2y of age, 26% 2-12y, 18% 13-18y . Median 
weight was 9 .2kg (IQR 5 .9-29 .4kg) . 36% died at centers 
that reported doing no pediatric split LTs (15%) or ≤1/year 
(22%) . Conclusions: Increased utilization of split LT could 
decrease US pediatric WL mortality—without decreasing 
LT access for adults . Barriers are significant, but changes 
to allocation policy, increasing centers with splitting expe-
rience, and splitting on normothermic perfusion could 
increase access and reduce WL mortality .
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Clinical consequences of cardiomyopathy 
in children with biliary atresia requiring liver 
transplantation
Noelle Gorgis1, Kathleen Thompson1, Ayse Arikan1, 
Jorge Coss-Bu1, Curtis Kennedy1, Fong Lam1, Tamir Miloh2, 
John A. Goss3, Moreshwar S. Desai1; 1Pediatric Critical Care 
Medicine, Baylor College of Medicine, Houston, TX; 2Gas-
troenterology, Baylor College of Medicine, Houston, TX; 
3Abdominal Transplantation & Hepatobiliary Surgery, Baylor 
College of Medicine, Houston, TX

Background: Myocardial dysfunction is a known compli-
cation of end stage cirrhotic liver disease (ESLD) . We 
aimed to characterize the clinical course and perioperative 
complications associated with cardiomyopathy in children 
with biliary atresia (BA) listed for liver transplantation (LT) . 
We hypothesized that cardiomyopathy in patients with 
BA is associated with adverse peri-transplant outcomes . 
Methods: A total of 75 patients with BA [median age 11 
mo (9-21); 58% females] were listed for LT at our institu-
tion (2011-2017) and had a pre-operative 2-dimensional 
echocardiography (2DE) . Three patients with congenital 
heart disease were excluded . In the 72 patients included, 
an abnormal 2DE was defined as a shortening fraction 
>2 Z-scores, left ventricular relative wall thickness (RWT) 
>0 .41 cm, and/or left ventricular mass index (LVMI) >110 
g/m2 . Primary [mortality and graft failure] and secondary 
outcomes [perioperative ICU and hospital lengths of stay 
(LOS), duration of mechanical ventilation (MV), and use of 
dialysis and vasopressors] were compared between those 
with abnormal and normal 2DE who survived to LT . Statis-
tics: Continuous variable data analyzed with Wilcoxon 
rank sum [median (range 10-90%)]; Fisher’s exact test for 
contingency [OR (95% CI)]; Pearson’s analysis for correla-
tion . Results: An abnormal 2DE was seen in 36/72 (50%) 
patients with BA . Five of 72 (7%) died before LT, all of 
whom had an abnormal 2DE . Of the 67 patients who 
survived to LT, those with an abnormal 2DE had higher 
median ICU [26 (5-102) vs . 5 (2-22), p<0 .001] and hospital 
LOS [49 (12-139) vs . 21 (8-40), p<0 .001] versus those with 
normal 2DE . Though there was no difference in mortality 
or graft failure between the two groups, an abnormal 2DE 
was associated with an increased odds of dialysis use [3 .88 
(1 .24-10 .78), p=0 .018] and vasopressor support [3 .41 (1 .08-
9 .38), p=0 .034], and more median days on MV [42 (14-64) 
vs . 8 (2-21), p<0 .001], dialysis [33 (23-54) vs . 20 (2-40), 
p=0 .015] and vasopressors [15 (7-35) vs . 6 (6-19), p=0 .015] . 
LVMI correlated with ICU (r=0 .40, p<0 .001), hospital LOS 
(r=0 .40, p<0 .001), MV (r=0 .43, p<0 .001) and dialysis days 
(r=0 .36, p<0 .01) . Serum bilirubin (r=0 .36, p<0 .01), INR 
(r=0 .35, p<0 .01) and platelet count (r= -0 .45, p<0 .001) 
correlated with LVMI . Cardiomyopathy resolved post-LT 
in 14 (67%) of the 21 patients who received a post-LT 
2DE, with a median time to resolution of 40 days (22-321) . 
Conclusion: Cardiomyopathy in BA with ESLD is highly 
prevalent and, despite its reversibility, is associated with 
significant morbidity . Therefore, to improve outcomes, 
there is an urgent need to recognize, prevent, systemat-
ically monitor and treat this disease .
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Decrease in Alpha-fetoprotein from >1000 to 
<500 ng/mL in Waitlisted Patients with Hepa-
tocellular Carcinoma Resulted in Improved 
Post-Transplant Survival and Reduced Risk of 
Tumor Recurrence: Validation of the Current 
National Policy
Francis Yao1,2, Jennifer L. Dodge2, John P. Roberts2, Ryu-
taro Hirose2, Neil Mehta1; 1Medicine, University of California, 
San Francisco, San Francisco, CA; 2Surgery, University of Cali-
fornia, San Francisco, San Francisco, CA

Background: High alpha-fetoprotein (AFP) >1000 ng/mL 
is associated with poor outcome after liver transplant 
(LT) for hepatocellular carcinoma (HCC) . A new national 
policy has been implemented for HCC with AFP > 1000, 
requiring a decrease in the AFP to <500 before LT, but 
there is a paucity of data on the optimal AFP threshold 
before LT . Study Aim: To evaluate the effects of a reduc-
tion in AFP from >1000 to different AFP thresholds before 
LT on survival and HCC recurrence after LT . Patients and 
Methods: We identified in the UNOS registry 390 patients 
transplanted between 1/2005 and 9/2015 who had AFP 
>1000 at least once prior to LT and had tumor stage initially 
within Milan criteria (93 .6%) or beyond Milan criteria but 
within the University of California, San Francisco down-
staging inclusion criteria (6 .4%) . The last AFP within 90 
days before LT was >1000 in 293 (75 .1%), decreased from 
>1000 to 101-499 in 39 (10%), and to ≤100 in 58 patients 
(14 .9%) . There were very few patients (n=17) with AFP 
of 500-1000 before LT and they were excluded from the 
analysis . Results: The median MELD score was 11 (IQR 
8-14) and 16 .5% had Child’s C cirrhosis . Local regional 
therapy was not performed in 45 .4% of patients with AFP 
> 1000 at LT versus 12 .8% of those with AFP of 101-499 
and 10 .3% of those with AFP decreased to ≤100 at LT 
(p< 0 .01) . The median time for the decrease in AFP from 
>1000 to 101-499 and to ≤100 was 88 days (IQR 81-181) 
and 181 days (IQR 91-344), respectively . The Kaplan-Meier 
5-year post-LT survival for those with AFP >1000 at LT 
was 48 .8%, versus 67 .0% for those with decrease in AFP 
to 101-499 (p<0 .0001) and 88 .4% for those with decrease 
in AFP to ≤100 before LT (p<0 .0001) . The difference in 
survival between the groups with AFP of 101-499 and 
AFP ≤100 at LT was not statistically significant (p=0 .09) . 
The probability of HCC recurrence at 5 years was 35% 
for patients with AFP >1000 versus 13 .3% for those with 
decrease in the AFP to 101-499 (p=0 .0006) and 7 .2% for 
those with a decrease in AFP to ≤100 ng/mL (p<0 .0001) . 
The difference in HCC recurrence rates between the latter 
two groups was not statistically significant (p=0 .38) . In 
multivariable analysis, a decrease in the AFP to 101-499 
was associated with a >2 fold reduction in post-transplant 
mortality (HR 0 .46; 95% CI 0 .26-0 .83, p=0 .01) and a nearly 
3 fold reduction in HCC recurrence (HR 0 .35; 95% CI 0 .14-
0 .86, p=0 .04) compared to AFP >1000 at LT . Conclusion: 
Our results demonstrated significantly improved post-LT 
survival and decreased HCC recurrence when restricting 
LT to patients with a reduction in AFP from >1000 to 



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 81A

 Denotes AASLD Presidential Poster of Distinction

<500 ng/mL before LT, thus validating the recently imple-
mented national policy .
Disclosures:

John P . Roberts - Consulting: medSleuth; Stock Shareholder: Gilead, Alexion
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A risk prediction score based on magnetic 
resonance cholangiopancreatography (MRCP) 
accurately predicts disease progression in 
patients with primary sclerosing cholangitis 
(PSC)
Andrew J. Muir1, Mehdi Taghipour2, Elmira Hassanzadeh2, 
V. Anik Sahni2, Nisha Sainani2, Dora Ding3, Catherine Jia3, 
Bryan J. McColgan3, Chuhan Chung3, Robert P. Myers3, 
Mani Subramanian3, John G. McHutchison3, Zachary D. Good-
man4, Bertus Eksteen5, Michael P. Manns6, Roger W. Chapman7, 
Christopher L. Bowlus8, Cynthia Levy9, Clare Tempany-Afdhal2; 
1Duke Clinical Research Institute, Durham, NC; 2Brigham and 
Women’s Hospital, Department of Radiology, Harvard Medi-
cal School, Boston, MA; 3Gilead Sciences, Inc., Foster City, CA; 
4Inova Fairfax Hospital, Falls Church, VA; 5University of Cal-
gary, Calgary, AB, Canada; 6Hannover Medical School, Han-
nover, Germany; 7Oxford University, Oxford, United Kingdom; 
8University of California at Davis, Sacramento, CA; 9University 
of Miami, Miami, FL

Background: Although MRCP is the primary method of 
PSC diagnosis, data describing its prognostic utility are 
limited . Our objective was to prospectively evaluate the 
association between biliary disease severity on MRCP 
and disease progression in PSC patients in a clinical trial . 
Methods: MRCP was performed at baseline (BL) in 234 
PSC patients enrolled in a phase 2b, placebo-controlled 
trial of simtuzumab (SIM) . Consensus reading of MRCPs by 
two radiologists was performed to characterize 18 hepa-
tobiliary features (modified from Ruiz, et al . Hepatology 
2014) including the presence and severity of stricturing 
and dilatation, intraductal stones, hepatic dysmorphy 
(e .g . lobulated liver surface, atrophic lobe, caudate lobe 
hypertrophy), portal hypertension, and peri-hepatic lymph 
nodes . The associations between these features and PSC-re-
lated clinical events (e .g . decompensation, ascending 
cholangitis, cholangiocarcinoma, transplantation) were 
determined using Cox regression and an MRCP risk score 
(MRCP-RS) was derived based on factors with independent 
prognostic value . The discrimination of the risk score for 
predicting clinical events was determined using the c-sta-
tistic . Results: The median age was 45 years, 64% were 
male, 48% had ulcerative colitis, 62% were on ursodeoxy-
cholic acid, and the median alkaline phosphatase (ALP) was 
260 U/L (IQR 129-401) . At BL, 40% of subjects had bridging 
fibrosis and 11% had cirrhosis . Over a median follow-up 
of 23 .0 months (range, 23 .0-23 .1), 47 patients (20%) devel-
oped a PSC-related clinical event (ascending cholangitis 
[n=27], jaundice [n=10], cholangiocarcinoma [n=3], ascites 
[n=2], encephalopathy [n=2], variceal hemorrhage [n=2], 
sepsis [n=1]) . In multivariate analysis, PSC-related events 
were associated with BL hepatic dysmorphy (HR 3 .11; 95% 
CI 1 .22, 7 .92), signs of portal hypertension (HR 2 .31; 1 .28-
4 .17), and peri-hepatic lymph nodes (HR 2 .14; 1 .20-3 .81) . 
Based on the model coefficients, an MRCP-RS assigning 
1-point for each of the 3 variables was derived (range, 
0-3), which accurately predicted clinical events (c-sta-
tistic 0 .71; 95% CI 0 .63-0 .79) . During follow-up, the risk 

of clinical events increased according to BL MRCP-RS: 0 
(6% [3/48]), 1 (14% [14/101]), 2 (30% [21/69]), and 3 (56% 
[9/16] (log-rank p<0 .001) . The association between the 
MRCP-RS and clinical events remained significant (HR 2 .09; 
95% CI 1 .44-3 .04) after adjustment for baseline serum ALP 
(p=0 .006) and ELF score (p=0 .28) . Conclusions: A simple 
MRCP risk prediction model based on signs of hepatic 
dysmorphy, portal hypertension, and peri-hepatic lymph 
nodes accurately predicts PSC-related disease progression 
in the clinical trial setting over 96 weeks .
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Nivolumab in Sorafenib-Naive and -Experi-
enced Patients With Advanced Hepatocellular 
Carcinoma (HCC): Survival, Hepatic Safety, 
and Biomarker Assessments in CheckMate 040
Bruno Sangro1, Ignacio Melero2,3, Thomas Yau4, Chiun Hsu5, 
Masatoshi Kudo6, Tae-You Kim7, Su-Pin Choo8, Jorg Trojan9, 
Theodore H. Welling10, Timothy Meyer11, Yoon-Koo Kang12, 
Winnie Yeo13, Akhil Chopra14, Adyb Baakili15, Christine dela 
Cruz15, Huanyu Zhao15, Jaclyn Neely15, Todd S. Crocenzi16, 
Anthony B. El-Khoueiry17; 1Clinica Universidad de Navarra and 
CIBEREHD, Pamplona, Spain; 2Clinica Universidad de Navarra 
and CIBERONC, Pamplona, Spain; 3Center for Applied Medical 
Research (CIMA), Pamplona, Spain; 4University of Hong Kong, 
Hong Kong, China; 5National Taiwan University Hospital, Tai-
pei, Taiwan; 6Kindai University Faculty of Medicine, Osaka, 
Japan; 7Seoul National University Hospital, Seoul, Korea (the 
Republic of); 8National Cancer Center, Singapore, Singapore; 
9Goethe University Hospital and Cancer Center, Frankfurt, 
Germany; 10University of Michigan School of Medicine, Ann 
Arbor, MI; 11Royal Free Hospital, London, London, United 
Kingdom; 12Asan Medical Center, University of Ulsan, Seoul, 
Korea (the Republic of); 13Chinese University of Hong Kong, 
Hong Kong, China; 14Johns Hopkins Singapore International 
Medical Centre, Singapore, Singapore; 15Bristol-Myers Squibb, 
Princeton, NJ; 16Providence Cancer Center, Portland, OR; 17USC 
Norris Comprehensive Cancer Center, Los Angeles, CA

Background: Many patients (pts) with advanced HCC 
progress on standard-of-care therapy . Nivolumab is a fully 
human anti–PD-1 IgG4 mAb that demonstrated durable 
responses in pts with advanced HCC in the CheckMate 
040 study (NCT01658878; El-Khoueiry and Sangro et al . 
2017) . Here we present updated survival, hepatic safety, 
and biomarker analyses with extended follow-up in both 
sorafenib-naive and -experienced pts with advanced HCC 
in CheckMate 040 . Methods: Pts naive to or previously 
treated with sorafenib received nivolumab in phase 1/2 
dose-escalation (ESC; 0 .1–10 mg/kg) and -expansion (EXP; 
3 mg/kg) cohorts Q2W regardless of PD-L1 status . Primary 
endpoints were safety/tolerability (ESC) and objective 
response rate (ORR; EXP) . ORR was reported by blinded 
independent central review (BICR) and investigator assess-
ment using RECIST v1 .1 . Secondary endpoints included 
overall survival (OS), duration of response (DOR), and 
disease control rate . Exploratory analyses of on-treat-
ment HCV and HBV viral kinetics and α-fetoprotein (AFP) 
levels were performed . Results: Pts (N=262) had median 
follow-up durations of 14–16 mo . Overall, 98% of pts 
(258/262) had Child-Pugh scores of 5–6, and 68% (178/262) 
had extrahepatic metastases . The 18-mo OS rate was 57% 
in sorafenib-naive pts (ESC+EXP; n=80) and 46% and 44% 
in sorafenib-experienced pts in the ESC (n=37) and EXP 
(n=145) phases, respectively (Table) . Overall, ORRs (BICR) 
across the cohorts were 14%–20%, and median DORs were 
16 .59–19 .35 mo . AFP levels at baseline were not associated 
with response (BICR); however, AFP levels in responders 
appeared to decrease on treatment . Frequencies of grade 
3/4 treatment-related ALT/AST elevations were 5%–9% 
in sorafenib-naive pts and 3%–4% in sorafenib-experi-
enced pts (ESC+EXP; n=182) . No drug-related deaths due 
to hepatic AEs occurred; 2 pts had hepatic failure unre-
lated to treatment . No new safety signals were observed . 
Conclusion: Nivolumab demonstrated long-term survival, 
durable tumor responses, and manageable overall and 
hepatic safety profiles, regardless of prior sorafenib treat-
ment in pts with advanced HCC with extended follow-up .
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Eradication of HCV induced by direct-acting 
antivirals is associated with a 79% reduction in 
HCC risk.
George N. Ioannou1,2, Pamela Green2, Kristin Berry2; 1Uni-
versity of Washington, Seattle, WA; 2Veterans Affairs Puget 
Sound Healthcare System, Seattle, WA

Background and Aims. It is unclear whether direct-
acting antiviral (DAA) treatment-induced sustained viro-
logic response (SVR) reduces the risk of hepatocellular 
carcinoma (HCC) in patients with hepatitis C virus (HCV) 
infection . We wanted to determine the extent to which 
eradication of HCV with DAA-based treatments was asso-
ciated with reduction in the risk of HCC, and whether 
this association was different for SVRs achieved by DAA 
versus interferon-based regimens . Methods. We identified 
62,051 patients who underwent 83,695 antiviral treatment 
regimens in the Veterans Affairs (VA) national healthcare 
system from 1999-2015, including 35,873 (57%) interfer-
on-only regimens, 26,178 (43%) DAA±interferon regi-
mens and 21,644 (35%) DAA-only regimens . We used Cox 
proportional hazards regression to determine the asso-
ciation between SVR and HCC risk after adjusting for a 
large number of potential confounders . Results The inci-
dence of HCC was highest in patients with cirrhosis and 
treatment failure (2 .7 per 100 patient-years), followed by 
cirrhosis and SVR (0 .93), no cirrhosis and treatment failure 
(0 .73) and no cirrhosis and SVR (0 .18) (see Figure) . Among 
all patients, SVR was associated with a 70% reduction in 
the risk of HCC (adjusted hazard ratio [AHR] 0 .30, 95% 
CI 0 .26-0 .35) . SVR was associated with a similar propor-
tional decrease in HCC risk in patients with cirrhosis (AHR 
0 .34, 95% CI 0 .26-0 .43) and patients without cirrhosis (AHR 
0 .29, 95% CI 0 .24-0 .34) . SVR was associated with a similar 
and significantly decreased risk of HCC in multivariable 
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models irrespective of whether the antiviral treatment was 
IFN-ONLY (AHR 0 .32, 95% CI 0 .27-0 .37), DAA±IFN (AHR 
0 .21, 95% CI 0 .13-0 .32) or DAA-ONLY (AHR 0 .21, 95% CI 
0 .09-0 .53) . Conclusions DAA-induced SVR is associated 
with an 79% reduction in HCC risk .
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Efficacy And Safety Of Carvedilol In Patients 
Of Acute-On-Chronic Liver Failure With Small 
Or No Esophageal Varices – A Placebo Control 
Open Label Randomised Trial (NCT02583698)
Sumeet Kainth, Manoj Kumar, Ashok K. Choudhury, 
Lovkesh Anand, Ankur Jindal, Guresh Kumar, Priyanka Jain, 
Shiv K. Sarin; HEPATOLOGY, INSTITUTE OF LIVER AND BILIARY 
SCIENCES, NEW DELHI, India

Background and Aims: ACLF is a serious and often progres-
sive clinical syndrome with high mortality . The portal and 
systemic hemodynamics is distinct in ACLF than cirrhosis as 
the dynamic component related to liver failure and cyto-
kine release plays a major role . Rapid rise in portal pres-
sure (PP) probably underlies the portal hypertension (PHT) 
related complications, like ascites, hepatorenal syndrome 
and variceal bleed . Role of PP reduction, safety and effi-
cacy of beta-blockers has not been studied in ACLF . We 
investigated the efficacy of carvedilol in ACLF patients 
to prevent growth of varices and PHT related complica-
tions . Methods: ACLF patients with no/small esophageal 
varices and HVPG≥12 mmHg were randomized to carve-
dilol(Gr .A, n=66, 43 .29±10 .1yr, M:93 .9%) or placebo(Gr .B, 
n=70, 44 .7±10 .5yr, M:91 .4%) and followed till death or 
90 days to assess reduction in PP, prevention of progres-
sion of varices and outcomes at day 28 and 90 . Results:280 
consecutive ACLF patients were screened; 136 fulfilling 
selection criteria were randomized to Gr .A or B . Baseline 
clinical parameters{alcoholic hepatitis 69% and 70%, mean 
MELD 24 .62±4 .12 and 25 .06±3 .3) [p=0 .49]and hemody-
namic parameters were comparable {mean HVPG 19 .7±5 .2 
and 18 .6±4 .9 respectively[p=0 .18]} . Median maximum 
tolerated daily dose of carvedilol administered was 12 .5 
mg(3 .13–25) . The incidence of bleed at 90 days was 
comparable [n=8(12 .1%) vs . n=4(5 .7%), p-0 .18], with no 
difference in baseline HVPG in bleeders and non-bleeders 
[n=12(19 .7±4 .2 mm Hg) and n=124(19 .1±5 .1mm Hg), 
[p-0 .69] . Repeat HVPG at 90 day was done in 63 of 100(63%) 
survivors, with 32(50 .7%) showing ≥20% reductions;{Gr .
A=18, GrB=14} with lower variceal growth in those with 

HVPG reduction by ≥20%[3/32, 9 .4% vs . 14/31, 45 .2%, 
p=0 .01] . HVPG reduction with carvedilol [18/34(52 .9%) 
in Gr .A- 34/63 (53 .9%)] or spontaneous[14/29 (48 .3%) in 
Gr .B- 29/63(46 .1%)] was comparable . The PVRI increased 
with carvedilol[28/34(82 .4%) vs . 16/29(55 .2%), p=<0 .01] 
from 112 .1±38 .5 to 134 .4±44 .2 . Carvedilol compared 
with placebo, reduced the incidence of AKI [9(13 .6%) vs . 
25(35 .7%), p=0 .03] and sepsis[10 (15 .2%) vs . 33(47 .1%), 
p=0 .01] at day 28 with reduced mortality [7(10 .6%) vs . 
17(24 .3%), p=0 .03] though not at day 90[16 (24 .2%) vs . 20 
(28 .6%), p=0 .69]. Conclusion: Use of carvedilol in modest 
dose, reduces incidence of sepsis and AKI with improved 
survival at 28 days . HVPG reduces by ≥ 20% in nearly 50% 
patients with ACLF, with reduction in growth of varices . 
Addition of carvedilol did not delay growth of varices or 
increased HVPG reduction, but it improved pulmonary 
hemodynamics and reduced complications due to rapid 
rise in PP with survival benefit at day 28 .
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Results of ITCH, A Multi-center Randomized 
Double-blind Placebo-controlled Trial of Mara-
lixibat, an Ileal Apical Sodium-dependent Bile 
Acid Transporter Inhibitor (ASBTi), for Pruritus 
in Alagille Syndrome (ALGS)
Benjamin L. Shneider1, Cathie Spino2, Binita M. Kamath3, 
John C. Magee4, Peter F. Whitington5, Kenneth D. Setchell6, 
Alexander G. Miethke7, Jean P. Molleston8, Cara L. Mack9, 
Robert H. Squires10, Karen F. Murray11, Kathleen M. Loomes12, 
Philip Rosenthal13, Saul J. Karpen14, Daniel H. Leung1, Ste-
phen L. Guthery15, Danny Thomas16, Averell H. Sherker17, Ron-
ald J. Sokol9; for the Childhood Liver Disease Research Network 
(ChiLDReN); 1Pediatric Gastroenterology, Hepatology and 
Nutrition, Baylor College of Medicine, Houston, TX; 2Depart-
ment of Biostatistics, University of Michigan, Ann Arbor, MI; 
3Division of Gastroenterology, Hepatology and Nutrition, Hos-
pital for Sick Children and University of Toronto, Toronto, ON, 
Canada; 4University of Michigan Medical School, Ann Arbor, 
MI; 5Ann and Robert H Lurie Children’s Hospital of Chicago, 
Chicago, IL; 6Department of Pediatrics – Pathology, Cincinnati 
Children’s Hospital Medical Center, Cincinnati, OH; 7Division 
of Pediatric Gastroenterology, Hepatology and Nutrition, 
Cincinnati Children’s Hospital Medical Center, Cincinnati, OH; 
8Pediatric Gastroenterology, Hepatology and Nutrition, Indi-
ana University School of Medicine /Riley Hospital for Children, 
Indianapolis, IN; 9Section of Pediatric Gastroenterology/Hepa-
tology/Nutrition, Children’s Hospital Colorado, Aurora, CO; 
10Children’s Hospital of Pittsburgh, Pittsburgh, PA; 11Division 
of Gastroenterology and Hepatology, University of Wash-
ington Medical Center, Seattle Children’s Hospital, Seattle, 
WA; 12Pediatric Gastroenterology, Hepatology and Nutrition, 
Children’s Hospital of Philadelphia, Philadelphia, PA; 13Divi-
sion of Gastroenterology, Hepatology and Nutrition, Depart-
ment of Pediatrics, University of California, San Francisco, San 
Francisco, CA; 14Pediatric Gastroenterology, Hepatology and 
Nutrition, Emory University School of Medicine/Children’s 
Healthcare of Atlanta, Atlanta, GA; 15Pediatric Gastroenterol-
ogy, Hepatology and Nutrition, University of Utah, Salt Lake 
City, UT; 16Department of Gastroenterology, Children’s Hos-
pital Los Angeles, Los Angeles, CA; 17Liver Diseases Research 
Branch, National Institute of Diabetes and Digestive and Kid-
ney Diseases, National Institutes of Health, Bethesda, MD

Background: Medically refractory, severe, cholestasis-in-
duced pruritus in ALGS may be improved by surgical inter-
ruption of the enterohepatic circulation (biliary diversion 
or ileal exclusion) . This trial tested the hypothesis that 
pharmacologic interruption of the enterohepatic circula-
tion of bile acids (BA), using the ASBTi maralixibat (previ-
ously LUM001; SHP625), would reduce pruritus in ALGS 
(NCT02057692) . Methods: 37 children with ALGS (age 
6 .8 ± 4 .5 yr) were randomly assigned to 1 of 4 treatment 
groups: once daily placebo, 70, 140 or 280 μg/kg of mara-
lixibat for 13 weeks . Pruritus was assessed using a novel 
pediatric, observer version of the Itch Report Outcome 
(ItchRO™[Obs]), range 0 – 4 [severe], entry criteria ≥ 2) 
and by clinician report (clinician scratch scale, CSS, range 
0 – 4 [severe]) . Liver chemistries, serum BA (sBA) and 
7-α-hydroxy-4-cholesten-3-one (C4, a bile acid biosynthesis 
marker) were measured serially . The primary outcome was 
the mean change from baseline to wk 13 in ItchRO™(Obs) . 
A priori, the first statistical test of efficacy pooled subjects 
with the two highest tolerated doses (140 + 280 μg/kg/d 
indicated by*) compared to placebo . Results: Primary 
outcomes are in the Table . The % of subjects with change 
from baseline to wk 13 of ≤-1 was higher in maralixibat* 

vs placebo for ItchRO (65% vs . 25%, p=0 .06) and CSS 
(76% vs . 25%, p=0 .01) . Of those with baseline CSS of ≥3, 
improvement of ≥3 occurred in 6/11 maralixibat* and 0/9 
placebo subjects . Maralixibat* yielded statistically non-sig-
nificant decreases in total and direct bilirubin (-0 .7 [0 .39] 
and -0 .4 [0 .21] mg/dL, p=0 .09 and 0 .06, respectively) and 
an increase in ALT (+33 [18 .6] IU/L, p=0 .08) . sBA changed 
minimally, presumably due to a compensatory increase in 
C4, supporting the biological activity of maralixibat (%Δ 
sBA* -37% (48%) p = 0 .44, %Δ C4* +401% (199%) p=0 .15) . 
Adverse events were similar between maralixibat and 
placebo . Conclusions: Although the pre-specified primary 
analyses of ItchRO were not all statistically significant, the 
data suggest that maralixibat was safe and may reduce 
pruritus in ALGS . Determination of optimal dosing and 
further assessments of safety and efficacy in children with 
cholestasis are warranted .

^mean or mean difference (SE)
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Polyprenoic acid, the first-discovered hepato-
cyte nuclear factor 4 alpha-activating ligand, 
inhibits liver carcinogenesis.
Taro Yamashita, Hikari Okada, Masao Honda, Shuichi Kaneko; 
Gastroenterology, Kanazawa University, Kanazawa, Japan

[Background] Hepatocyte nuclear factor 4 alpha (HNF4a) 
is one of the most ancient nuclear receptors known as a 
master regulator of hepatocytes in lipids, carbohydrates, 
and drug metabolism . It also works as a tumor suppressor 
to regulate cell cycle in hepatocellular carcinoma (HCC), 
but the ligand activating HNF4a has not yet been discov-
ered thus far . We evaluated the effect of polyprenoic acid 
(PA), formerly known as an acyclic retinoid, on HNF4a acti-
vation in dysplastic nodule and HCC in vitro and in vivo . 
[Methods] Human HCC cell lines Huh7, HLE, and HLF as 
well as HCC cells established from surgically resected HCCs 
were cultured and used for the evaluation of the effect of 
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PA on HNF4a . PDGF-C transgenic (Tg) mice was evaluated 
by Gd-EOB-DTPA-enhanced MRI to examine the effect of 
PA on HCC development in vivo . Whole exome sequence 
analysis was performed using Illumina Hiseq 2000 system . 
Contrast enhanced CT scan data of patients enrolled in 
previous phase II/III randomized placebo-controlled study 
were collected and analyzed (n = 124 for PA and 127 
for placebo) . [Results] PA treatment regressed the liver 
dysplastic nodule and a subset of HCCs in PDGF-C Tg mice 
evaluated by MRI . This tumor regression was accompanied 
with the reduction of accumulated gene mutations, inacti-
vation of cell cycle, and transcriptional activation of HNF4a-
target genes . The binding of PA on ligand binding domain 
of HNF4a was shown by docking simulation in silico and 
immunoprecipitation-mass spectrometry analysis in vitro . 
Transcriptional activation of HNF4a by PA was also verified 
using a luciferase reporter assay and binding of HNF4a on 
DNA binding elements . PA treatment in HCC cells imme-
diately resulted in the degradation of HNF4a by ubiqui-
tin-proteasome system with activation of DNA damage 
responses when cultured in lipid depleted medium . In 
vivo knockdown of HNF4A cancelled the effect of PA on 
regression of liver tumor growth in PDGF-C Tg mice . PA 
treatment (600 mg/day) suppressed the HCC development 
from dysplastic nodule compared with placebo in human 
with statistical significance (HR 0 .41; 95% CI, 0 .17~0 .98, P 
= 0 .046) . [Conclusions] Taken together, our data indicated 
that PA is the first-discovered HNF4a ligand to activate 
its function . PA activates the DNA damage responses and 
suppresses the accumulation of gene mutations especially 
in dysplastic nodule, warranting the future prospective 
study to evaluate the effect of PA on suppression of HCC 
development from dysplastic nodules in human . 
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Leukotriene B4 Generated by Alveolar Macro-
phages Drive Hepatocellular Carcinoma Lung 
Metastasis
Takuto Nosaka1,2, Tomohisa Baba2, Tatsushi Naito1, Masa-
hiro Ohtani1, Katsushi Hiramatsu1, Tomoyuki Nemoto1, 
Makoto Arita3, Naofumi Mukaida2, Yasunari Nakamoto1; 1Sec-
ond Department of Internal Medicine, University of Fukui, 
Fukui, Japan; 2Division of Molecular Bioregulation, Cancer 
Research Institute, Kanazawa University, Kanazawa, Japan; 
3Laboratory for Metabolomics, RIKEN Center for Integrative 
Medical Sciences, Yokohama, Japan

Background: Hepatocellular carcinoma (HCC) is frequently 
complicated with lung metastasis, thereby leading to an 
extremely poor prognosis . Thus, it is necessary to establish 
a novel therapeutic strategy against HCC lung metastasis, 
based on the elucidation on its cellular and molecular 
mechanism . Arachidonic acid (AA)-derived mediators; 
leukotrienes (LTs), prostaglandins (PGs) are individually 
reported to be increased in cancer development and 
metastasis process . However, their cellular source and 
pathophysiological contribution in lung metastasis of 
HCC remain to be delineated . We herein extensively 

analyzed mouse HCC lung metastasis model to elucidate 
the key eicosanoids contributing the lung metastasis and 
its cellular source . Methods: A mouse HCC cell line, BNL, 
was injected into tail vein of BALB/c mice to induce the 
lung metastasis and the lungs were collected 21 days 
after injection . LC-MS/MS-based lipidomic analyses were 
performed for comprehensive analysis of eicosanoids in 
lungs . The mice were administered intraperitoneally with 
5-lipoxygenase (LOX) or cyclooxygenase (COX) inhibitor 
after BNL cell injection . To selectively deplete alveolar 
macrophages (AMs) but not interstitial macrophages 
(IMs), the mice were intratracheally administered clodro-
nate liposomes (CLLs) . Results: Comprehensive determina-
tion of AA metabolite levels revealed increases in almost 
all LTs and PGs in the lungs with metastasis compared 
with untreated lungs (P<0 .05) . A LOX inhibitor but not 
a COX inhibitor significantly reduced the numbers of 
metastatic foci (0 .5±0 .5 v .s . 6 .7±1 .4; means±SD; P<0 .01) . 
A major 5-LOX metabolite, LTB4, augmented in vitro cell 
proliferation of human HCC cell lines as well as BNL cells 
(P<0 .05) . Moreover, in this lung metastasis course, macro-
phages were the predominant cell present in metastatic 
foci, and AMs exhibited a higher expression level of the 
5-LOX than IMs . Consistently, 5-LOX-expressing AMs 
significantly increased in the lungs of human HCC patients 
with lung metastasis, compared with those without lung 
metastasis (342 .6±144 .3 v .s . 62 .8±42 .3; numbers/field; 
P=0 .03) . Furthermore, intratracheal CLL injection selec-
tively depleted AMs, together with reduced LTB4 content 
(1168 .0±529 .1 v .s . 2695 .7±1266 .5; pg/lung; P=0 .03) and 
metastatic foci numbers in this lung metastasis process 
(0 .5±0 .5 v .s . 3 .0±1 .6; P<0 .01) . Conclusions: We provided the 
first definitive evidence to indicate that LTB4 produced by 
lung AMs directly augmented the proliferation and metas-
tasis of HCC cells . Thus, AM-derived 5-LOX and its metab-
olites, LTB4, may be a novel target to treat and/or prevent 
HCC metastasis to lungs .
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Obesity-driven hepatocellular carcinoma 
adapts to lipid-rich conditions by CPT2 
down-regulation and promotes carcinogenesis 
through acylcarnitine accumulation
Naoto Fujiwara, Hayato Nakagawa, Kenichiro Enooku, 
Kazuhiko Koike; Department of Gastroenterology, the Uni-
versity of Tokyo, Hongo, Bunkyou-ku, Tokyo, Japan

Background: Metabolic reprogramming of tumor cells that 
allows for adaptation to their local environment is a hall-
mark of cancer . Interestingly, obesity- and nonalcoholic 
steatohepatitis (NASH)-driven hepatocellular carcinoma 
(HCC) mouse models commonly exhibit strong steatosis in 
tumor cells as seen in human steatohepatitic HCC, which 
may reflect a characteristic metabolic alteration . However, 
its pathogenesis has yet to be elucidated Methods: 
Non-tumor and HCC tissues obtained from diethylnitro-
samine-injected 8-month-old mice fed either a normal or 
a high-fat diet (HFD) were subjected to comprehensive 
metabolome analyses . Moreover, the serum levels of the 
accumulated metabolites were measured in 250 patients 
with NAFLD with and without HCC . Results: Metabo-
lome analyses showed the extensive accumulation of 
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acylcarnitine species in HCC tissues and in the serum of 
HFD-fed mice . The accumulation of acylcarnitine could be 
attributed to the down-regulation of carnitine palmitoyl-
transferase 2 (CPT2), a common feature of other mouse 
models of obesity- and NASH-driven HCC . CPT2 down-reg-
ulation induced the suppression of fatty acid β-oxidation 
in HFD-HCC tissues, which would account for the steatotic 
changes seen in HCC . CPT2 knockdown in mouse HCC cells 
resulted in their resistance to lipotoxicity via the reduced 
production of reactive oxygen species and JNK activation . 
Additionally, oleoylcarnitine enhanced sphere formation 
by HCC cells via STAT3 activation, suggesting that acyl-
carnitine accumulation was not only a surrogate marker 
of CPT2 down-regulation but directly contributed to 
hepatocarcinogenesis . HFD feeding and carnitine supple-
mentation synergistically enhanced acylcarnitine accumu-
lation and HCC development in vivo . The increased level 
of acylcarnitine was also found in the serum of patients 
with NASH-HCC and high acylcarnitine level was an inde-
pendent risk factor for the presence of HCC even after 
adjusting for other factors such as presence of advanced 
fibrosis and alpha fetoprotein by using a multivariable 
logistic regression analysis . Conclusion: In obesity- and 
NASH-driven HCC, metabolic reprogramming mediated by 
the down-regulation of CPT2 not only enables HCC cells 
to escape lipotoxicity but also promotes hepatocarcino-
genesis via the acylcarnitine-mediated gain of stem cell 
properties by the tumor cells . Serum acylcarnitine level is a 
potential marker of HCC .
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MicroRNA-206 Prevents the Development of 
Hepatocellular Carcinoma Via Modulation of 
cMet and Cdk6 Expression
Guisheng Song1, Junyan Tao2, Tianpeng Zhang1, Xin Chen2, 
Clifford J. Steer1; guishengs@gmail.com; 1Medicine, University 
of Minnesota, Minneapolis, MN; 2Pharmacology, UCSF, San 
francisco, CA

Background: Hepatocellular carcinoma (HCC) is one of the 
most lethal cancers worldwide and therapeutic agents 
for this malignancy are lacking . MicroRNAs (miRNAs) play 
critical roles in carcinogenesis and present a significant 
therapeutic potential . However, the detailed mechanism 
by which miRNAs prevent hepatocarcinogenesis is poorly 
understood . Methods: FVB/N mice (wild-type) were hydro-
dynamically injected with AKT/Ras or cMyc with Sleeping 
Beauty to induce HCC . Chemically-modified miR-206 
mimics or a mini-circle expression vector of miR-206 was 
injected into AKT/Ras and mice to determine the ther-
apeutic effect of miR-206 on HCC . Livers were collected 
at the different time points for pathological and molec-
ular analysis . The role of miR-206 in carcinogenesis was 
analyzed by soft-agar colony formation, cell cycle analysis, 
and xenograft tumor assay . Results: Here we report that 
miR-206 was undetectable in livers of AKT/Ras and cMyc 
HCC mice and significantly reduced in human individuals 
bearing HCC and human HCC cell lines . Combining bioin-
formatic prediction and experimental approaches, we 
identified cMET (Met proto-oncogene), CCND1, and CDK6 
as functional targets of miR-206 . By inhibiting expression 
of cMET, CCND1 and CDK6, microRNA-206 delayed cell 

cycle progression, induced apoptosis and impaired prolif-
eration of three distinct human HCC cell lines . Colony 
formation assay showed that miR-206 robustly prevented 
growth of three HCC cell lines (Figure 1A) . Systemic admin-
istration of miR-206 completely prevented HCC develop-
ment in both cMyc and AKT/Ras HCC mice, while 100% 
of control mice died from lethal tumor burdens (Figure 
1B) . Conversely, re-introduction of cMet or Cdk6 into livers 
of cMyc and AKT/Ras HCC mice recovered growth of HCC 
inhibited by miR-206 . These results strongly suggested that 
cMet and Cdk6 were two functional targets that mediated 
the inhibitory effect of miR-206 on the development of 
HCC . MiR-206 overexpression demonstrated a profound 
therapeutic effect on HCC in xenograft and cMyc HCC 
mice . Conclusion: This study for the first time identified a 
miRNA that fully prevents the development of HCC, and 
suggests its use as a potential therapeutic strategy for this 
malignancy .

Disclosures:

The following people have nothing to disclose: Guisheng Song, 
Tianpeng Zhang, Xin Chen, Clifford J . Steer

155
Epigenetic and paracrine control of hepatic 
cancer stemness
Manlio Vinciguerra, Oriana Lo Re; This work was supported 
by the European Social Fund and European Regional Devel-
opment Fund - Project MAGNET (No. CZ.02.1.01/0.0/0.0/15_0
03/0000492).; Center for Translational Medicine (CTM), Inter-
national Clinical Research Center (ICRC), Brno, Czech Republic

Background and Aims: Hepatocellular cancer (HCC) is an 
aggressive disease with a poor outcome . Cancer stem cells 
(CSCs) are responsible for tumor relapse and chemoresis-
tance . The epigenetic bases of self-renewal of CSCs are not 
well understood, and what are the paracrine mechanisms 
by which CSCs influence the behavior of surrounding 
cancer cells (CC) is unknown . MacroH2A1 is a variant of 
histone H2A1 that is a robust marker of differentiated HCC 
(Borghesan M et al, Cancer Res 2016); conversely, absence 
of macroH2A1 transforms HCC cells in CSCs, characterized 
by resistance to chemotherapy, enhanced potential to 
generate bigger and undifferentiated tumors, enhanced 
glycolytic metabolism and resilience to hypoxia (Lo Re 
O et al, in revision) . The aim of this study was to under-
stand if epigenetically-modified CSCs may secrete specific 
factors influencing HCC growth and response to therapy . 
Methods: We used as a model system HCC Huh-7 cells 
knocked down (KD) for macroH2A1 expression, xenograft 
nude mice and human HCC biopsies . Metabolomics, immu-
noblotting, ELISA, gene expression (qPCR), immune assays 
and immunohistochemistry were used to dissect signaling 
pathways involves in cancer cell stemness . Results: Mass 
spectrometry coupled to ultra-high performance liquid 
chromatography (UHPLC-MS) was used to profile the 
metabolism of Huh-7 cells KD for macroH2A1: enhanced 
glycolytic flux, response to hypoxia and expression of redox 
carriers was found compared to control cells, consistent 
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with CSCs features . Conditioned medium (CM) of Huh-7 
KD for macroH2A1 was strikingly depleted of cytokines 
IL-6, IL-8 and MIP-1d . Exposure of Huh-7 cells to CM from 
Huh-7 KD cells protected them from chemotherapy-in-
duced senescence in vitro and in vivo in nude mice . CM of 
KD cells had no influence on hepatic stellate cells activa-
tion, but failed to activate human T cells, whereas normal 
cell medium led to both CD4+ and CD8+ cell activation . 
Immunohistochemistry analyses of human HCC biopsies 
revealed that undifferentiated parts of tumors expressed 
less IL-6/IL-8 levels and CD8+ infiltrates compared to differ-
entiated areas . Conclusions: HCC cells devoid of histone 
macroH2A1 acquire a CSC-like phenotype and secrete a 
cytokine depleted medium which renders normal HCC 
resistant to chemotherapy and able to escape immune 
surveillance . These data uncover a new potential mech-
anisms by which CSCs tweak the cellular environment 
to favor cancer growth . This work was supported by the 
European Social Fund and European Regional Develop-
ment Fund - Project MAGNET (No . CZ .02 .1 .01/0 .0/0 .0/15_
003/0000492) . 
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Clinicopathological characteristics and muta-
tional profile of PD-L1 positive hepatocellular 
carcinoma
Naoshi Nishida, Masatoshi Kudo; Gastroenterology and Hepa-
tology, Kindai University, Osaka-Sayama, Japan

Background and Aims: Programmed cell death 1 ligand 
1 (PD-L1) is a member of immune checkpoint molecules 
involved in the regulation of immune responses . Several 
reports showed that PD-L1 is expressed in a subset of 
human hepatocellular carcinoma (HCC), which reflect an 
immunosuppressive environment of tumors . However, 
clinicopathological characteristics of PD-L1-positive HCC 
and their molecular background are still controversial . 
Methods: 56 HCCs and their non-cancerous livers were 
analyzed for PD-L1 and HIF-1α expression of HCC cells 
and infiltration of CD8+ lymphocyte in tumors . Expression 
of stem cell markers, EpCAM, CK19, and SALL4 were also 
examined by immunohistochemical analysis . The antibody 
used for immunohistochemistry were clone 28-8 (abcam), 
C8/144B (Invitrogen), H1α67 (Novus Biologicals), mAb8(-
Millipore), RCK108(Dako), 6E3 (Abnova) for PD-L1, CD8, 
HIF-1α, EpCAM, CK19, and SALL4, respectively . Percent 
of positive cells for immunohistochemical analysis was 
evaluated using BioZero(KEYENCE) . We also analyzed 
somatic mutations of 409 kinds of known cancer-related 
genes and TERT promoter by Ion AmpliSeq Comprehensive 
Cancer Panel using Ion ProtonTM sequencer . HCCs were 
classified based on the alterations of genes involved in 
7 kinds of oncogenic pathways; alteration of Wnt/β-cat-
enin pathway, p53/RB pathway, PI3K/RAS pathway, chro-
matin remodeling, oxidative/ER stress, DNA repair, and 
TERT promoter . Clinical backgrounds of the patients and 
overall survival (OS) were also examined . Results: 33% 
(19/56) of tumors showed positive for PD-L1 expression 
of >5% in HCC cells . PD-L1-positive HCCs was significantly 
more frequent in HCCs with portal vein thrombosis (p = 
0 .0013), moderately/poorly differentiated phenotype (p = 
0 .0019), with infiltration of CD8+ lymphocyte (p = 0 .0001), 
and CK-19 and SALL-4 expression (p = 0 .0141 and 0 .1049, 

respectively) . Patients with PD-L1-positive tumors showed 
shorter OS than those with PD-L1-negative . Interestingly, 
expression of PD-L1 was associated with gene alterations 
involved in PI3K/RAS pathway (p = 0 .0491) and expression 
of HIF-1α in tumors (p = 0 .1036) . Conclusion: Positive for 
PD-L1 was associated with advanced tumor characteris-
tics with stem/progenitor feature as well as infiltration of 
CD8+ lymphocytes . In addition, constitutive activation of 
PI3K/RAS pathway by somatic mutation and HIF-1α expres-
sion might induce abnormal expression of PD-L1 in HCC . 
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A novel mechanism involving NKT17 and 
NKT1/2 subsets in different phases of non- 
alcoholic fatty liver disease
Idania Marrero1, Igor Maricic1, Akiko Eguchi2, Surya Dasgupta1, 
Ariel E. Feldstein2, Carolyn Hernandez1, Rohit Loomba1, 
Vipin Kumar1; Idania Marrero, Vipin Kumar; 1Medicine, Uni-
versity of California San Diego, La Jolla, CA; 2Pediatrics, Uni-
versity of California San Diego, La Jolla, CA

Background: Non-alcoholic fatty liver disease (NAFLD) is a 
major cause of liver cirrhosis . Although, lipid metabolism 
plays an important role in the development of NAFLD, the 
role of lipid-reactive, CD1d-restricted type I natural killer 
T (NKT) cells and their subsets secreting different cyto-
kines, NKT1 (IFNγ), NKT2 (IL-4/13) and NKT17 (IL-17/22) is 
not known . Our Aim was to determine their role during 
progression of non-alcoholic fatty liver (NAFL) to non-alco-
holic steatohepatitis (NASH) in both mice fed choline-de-
ficient amino acid-enriched diet (CDAA) and in humans 
with NAFLD . Methods and Results: We have used lipid/
CD1d-tetramers and intracytoplasmic staining to deter-
mine the frequency, activation and cytokine phenotype of 
type I NKT subsets in B6 mice fed CDAA diet for 20 weeks . 
Interestingly, while NKT17 cells predominate during the 
beginning of steatosis, IFNγ/IL-13-secreting NKT1/2 cells 
predominate in the fibrosis phase, indicating differential 
activation of type I NKT cells . A critical role for activated 
type I NKT cells in mediating NAFLD was demonstrated by 
a significantly reduced steatosis and fibrosis in Jα18-/- mice 
deficient in type I NKT cells . Notably, infiltration of CD8+ 
T cells into liver was also blunted in Jα18-/- mice . Further-
more, inhibition of type I NKT cells with a RAR-γ agonist 
also resulted in a significant decrease in steatosis, fibrosis 
and CD8+ T cells in liver . The RT-PCR analysis showed a 
reduction in the expression of several pro-inflammatory 
cytokines and chemokine genes . Interestingly, flow cyto-
metric analysis indicated that type I NKT activation is associ-
ated with CD1d-dependent accumulation of plasmacytoid 
DC (pDC) into liver . Accordingly, type I NKT activation was 
significantly inhibited in mice deficient in pDC using anti-
PDCA-1 treatment or following Diphtheria toxin-mediated 
depletion in BDCA2-DTR transgenic mice . Since tetramers 
cannot be used to analyze type I NKT cells in liver biopsies, 
we have analyzed the frequency and cytokine secretion 
profiles of type I NKT cells in PBMCs derived from patients 
with NAFL (n=5) and NASH (n=20) and compared to healthy 
donors (n=20) . Remarkably, type I NKT cells in NASH 
patients showed a significant increase in IFNγ and T-bet but 
not IL-4 in comparison to NAFL patients or healthy donors 
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suggesting their NKT1 phenotype . Also, expression of the 
activation marker CXCR3 was significantly elevated only in 
NASH patients . Similar to the murine data, frequency of 
pDC was also elevated in NASH patients . In summary, these 
studies suggest a novel type I NKT-centered mechanism 
mediating steatosis and fibrosis in a murine model as well 
as their potential key role in NASH in humans .
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Lipolysis and lipophagy pathways work  
in tandem to catabolize lipid droplets in 
hepatocytes.
Micah B. Schott, Shaun Weller, Ryan J. Schulze, 
Mark A. McNiven; Gastroenterology and Hepatology, Mayo 
Clinic, Rochester, MN

The initial stages of fatty liver disease are marked by the 
hepatocellular accumulation of fat-storage organelles 
known as lipid droplets (LDs) that are degraded by two 
pathways: lipolysis that involves the recruitment of cyto-
solic lipases (ATGL, HSL) to the LD surface, and lipophagy 
that relies on autophagic membranes to target and traffic 
LDs for lysosomal degradation . Importantly, the mecha-
nisms underlying a cooperation between these seemingly 
distinct pathways are not well understood and are perhaps 
viewed as controversial . Previous studies have shown that 
the engulfment of autophagic cargo such as mitochondria 
is size-limited . Because of this, we hypothesize that lipolysis 
and lipophagy occur as sequential processes initiated by 
cytosolic lipases to reduce LD size and allow for subse-
quent engulfment by autophagic membranes . Methods: 
In AML12 hepatocytes, immunofluorescence microscopy 
and biochemical approaches were used to determine 
the enrichment of lipolytic vs autophagic machinery on 
large vs . small LDs . Live-cell microscopy was used for the 
first time to monitor LDs transitioning from lipolysis to 
lipophagic engulfment . Results: Confocal microscopy of 
AML12 cells immunolabeled for adipose triglyceride lipase 
(ATGL) revealed a preferential association with large LDs 
with an average area of 4 .0 μm2, seven-fold larger than LDs 
not associated with ATGL . In striking comparison, LDs asso-
ciated with components of the autophagic machinery (LC3) 
were two-fold smaller in area (0 .39 μm2) . Consistent with 
this observation was the finding that siRNA knockdown 
of ATGL resulted in the persistence of large LDs (2 .8 μm2), 
whereas knockdown of the lysosomal acid lipase (LAL) 
left cells filled with many LDs of a smaller size (1 .5 μm2) 
These observations were mimicked by inhibitors of ATGL 
(atglistatin) and lysosomal acidification (chloroquine) . In 
support of these findings, density gradient centrifugation 
of AML12 homogenates revealed two distinct population 
of LDs: a light buoyant LD fraction enriched in cytosolic 
lipases and a second, heavier, collection of LDs enriched 
in lysosomal enzymes such as Lamp2A . Most interesting 
are time lapse movies of live cells showing engulfment of 
small LDs by multivesicular bodies positive for the tetrasp-
anin protein CD63, suggesting that these organelles play 

a central role in the targeting and trafficking of LDs for 
lysosomal degradation . Conclusion: Hepatocytes appear 
to catabolize LDs in a tandem stepwise process that first 
utilizes cytosolic lipases to substantially reduce LD size, 
thereby allowing for subsequent engulfment by autopha-
gosomes as well as late endosomes and lysosomes .
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Identification of a novel transcriptional mech-
anism by which obeticholic acid upregulates 
hepatic SR-BI expression in hyperlipidemic 
hamsters
Bin Dong1, Amar B. Singh1, Grace L. Guo2, Mark Young3, Jin-
gwen Liu1; 1research service, VA Palo Alto Health Care System, 
Palo Alto, CA; 2Department of Pharmacology and Toxicology, 
School of Pharmacy, Rutgers University, Piscataway, NJ; 3Inter-
cept Pharmaceuticals, Inc., San Diego, CA

Background and Aim: The farnesoid X receptor (FXR) plays 
critical roles in hepatic and plasma cholesterol metabolism, 
in particular HDL-C homeostasis . Obeticholic acid (OCA) 
is a FXR agonist being developed for treating various 
chronic liver diseases including PBC and NASH . Utilizing 
hyperlipidemic and normolipidemic hamster models, our 
previous studies demonstrated that OCA reduces plasma 
HDL-C levels and promotes transhepatic cholesterol efflux 
in hamsters via a mechanism involving upregulation of 
hepatic SR-BI under hyperlipidemic state but not under 
normolipidemic conditions . The aim of this current study 
was to examine the role of hepatic cholesterol in OCA-in-
duced SR-BI transcription . Methods: Various in vitro 
studies including genomic sequence analysis, reporter 
assays and direct DNA binding assays were performed 
to identify cis-regulatory elements involved in OCA-acti-
vated SR-BI gene transcription . For in vivo studies, male 
hamsters fed a normal chow diet were orally administered 
OCA (10 mg/kg), liver X receptor (LXR) agonist GW3965 
(30 mg/kg) or the combination for 10 days and fasting 
serum lipids and hepatic SR-BI mRNA and protein levels 
were assessed . Results: We identified a regulatory region 
in the first intron of the hamster SR-BI gene that contains 
a functional FXRE motif and a LXRE site separated by 57 
basepairs . The nucleotide sequence within this region is 
highly conserved between hamster and mouse with iden-
tical binding sequences and the spacing between FXRE 
and LXRE . Hamster promoter reporter activities were 
increased 15-fold by OCA, 5-fold by GW3965 and 30-fold 
by OCA and GW3965 cotreatment, indicating a synergistic 
activation of SR-BI gene transcription by the two nuclear 
receptors . We further demonstrate that this transcriptional 
activation synergy indeed exists in hamster liver tissue as 
hepatic SR-BI mRNA and protein levels did not change by 
individual treatments that is consistent with our previous 
study . In contrast to the single treatment, in hamsters 
cotreated with OCA and GW3965, we detected a 1 .7-fold 
(p<0 .001) increase in hepatic SR-BI mRNA levels and a 
1 .8-fold (p<0 .001) increase in SR-BI protein levels (p<0 .001) 
compared to control hamsters treated with vehicle . 
Conclusion: We have identified a critical regulatory region 
in hamster SR-BI gene that mediates SR-BI gene transcrip-
tion upon FXR activation by OCA treatment under the LXR 
activated states either by endogenous agonist sterols or 
by synthetic agonist GW3965, consequently leading to 
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plasma HDL-C reduction . Our novel findings shed new 
light for a better understanding of potential mechanisms 
of FXR-mediated HDL regulation in dyslipidemic patients .
Disclosures:

The following people have nothing to disclose: Bin Dong, Amar B . Singh, 
Grace L . Guo, Jingwen Liu
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OX40 mediates crosstalk between  
intrahepatic innate and adaptive immunity 
and promotes nonalcoholic steatohepatitis 
(NASH) development
Guangyong Sun, Chunpan Zhang, Hua Jin, Tianqi Wang, 
Wen Shi, Yue Tian, Xinmin Li, Dong Zhang; Research Center, 
Beijing Friendship Hospital, Capital Medical University, Bei-
jing, China

Background: Both innate and adaptive immune cells are 
involved in the pathogenesis of NASH . The interactions 
of these immune cells are most important for the devel-
opment and progression of NASH . However, the cross-
talk between innate and adaptive immunity in sustaining 
hepatic inflammation is still largely unknow . In this study, 
we aimed to determine the role of OX40 in the regula-
tion of hepatic inflammation and NASH development . 
Methods: WT or OX40-/- mice consumed a high fat diet 
(HFD) for 16 weeks or methionine and choline deficient 
diet (MCD) for 4 weeks . NASH development was evaluated 
by liver sample HE and Oil Red O staining . The activation, 
differentiation and proinflammatory cytokines secretion 
of liver infiltrated immune cells were compared in each 
group . Results: After 16 weeks HFD or 4 weeks MCD, WT 
mice showed significantly increased OX40 levels on CD4 
T cells . The plasma soluble OX40 concentrations in HFD 
and MCD mice were also significantly higher than those 
in control mice . Compared with WT mice, OX40-/- mice 
exhibited significantly less weight gain, lowered plasma 
ALT and fasting glucose levels, reduced liver infiltrated 
inflammatory immune cells, decreased liver fat accumula-
tion, lobular inflammation and focal necrosis . Mechanisti-
cally, OX40 deficiency in HFD or MCD fed mice remarkably 
suppressed T cells activation, survival and Th1/Th17 differ-
entiation . OX40 knockout also markedly decreased liver 
infiltrated CD11bintF4/80low liver monocytes with down-
regulated CCR2 expression, TNF-α secretion and MHC II, 
CD86, TLR4 expression . Interestingly, these changes were 
not found on CD11blowF4/80hi Kupffer cells . Furthermore, 
repopulation of lymphocyte-free B6 . Rag2/Il2rg double 
KO mice with WT T cells but not OX40 deficient T cells 
provoked liver monocytes migration, antigen-presenta-
tion and M1 polarization, promoted NASH development . 
Finally, recombinant soluble OX40/Fc stimulation in vitro 
could also upregulated antigen presentation associate 
molecules (MHC II, CD40, CD86 and TLR4), chemokine 
receptors (CCR2, CCR5 and CCR9) and proinflammatory 
cytokines expression (TNF-α, IL-1β, IL-6 and IFN-γ) in mono-
cytes/macrophages but not on Kupffer cells . Conclusion: 
OX40 is key molecule that mediates crosstalk between 
intrahepatic innate and adaptive immunity, generates 
two-way signals, promotes both proinflammatory mono-
cytes/macrophages and T cells function, causes NASH 
development and progression . OX40 could serve as a diag-
nostic index and a therapeutic target of NASH .
Disclosures:

The following people have nothing to disclose: Guangyong Sun, 
Chunpan Zhang, Hua Jin, Tianqi Wang, Wen Shi, Yue Tian, Xinmin Li, 
Dong Zhang
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CM-101, a novel CCL24 blocking monoclonal 
antibody ameliorates hepatic injury in NASH 
induced mouse model
Ziv Ben-Ari1,2, Michal Segal-Salto3, Avi Katav3, Sha-
ron Hashmueli3, Kobi George4, Dan Haberman4, Yaa-
kov Maor5, Adi Mor3; 1Liver Diseases Center, Sheba Medical 
Center, Ramat Gan, Israel; 2Sackler School of Medicine, Tel 
Aviv University, Tel Aviv, Israel; 3ChemomAb Ltd, Tel Aviv, 
Israel; 4Heart Institute, Kaplan Medical Center, Rehovot, 
Israel; 5Institute of Gastroenterology and Hepatology, Kaplan 
Medical Center, Rehovot, Israel

Introduction: The chemokine system plays a key role in 
the development of chronic hepatic inflammation and 
fibrosis in NASH . We have recently detected that chemo-
kine CCL24 was significantly overexpressed in NASH and 
that CCL24 was associated with the progression of NASH 
hepatic inflammation and fibrosis in mice . Aim: To eval-
uate the role of the CCL24 in NASH and to explore the 
impact of a novel monoclonal antibody CM101, a blocking 
human CCL24 agent developed by ChemomAb, on the 
hepatic inflammation and fibrosis progression in a NASH 
induced mouse model . Methods: C57BL/6 (WT) mice were 
fed with methionine choline-deficient (MCD) diet for 8 
weeks to induce NASH . On day 10 mice were administered 
with CM101 or vehicle intraperitoneally, twice weekly for 
6 weeks . CCL24 knockout mice, generated via CRISPR/CAS 
technology, were also fed with MCD diet to induce NASH . 
Level of serum liver enzymes, liver collagen concentration 
(Sircol kit), histological NAFLD activity score (NAS) and 
RNA analysis using affymetrix CHIP were assessed . Results: 
CCL24 knockout mice following the induction of NASH 
exhibited a significant reduction in fibrosis stage, inflam-
matory grade, NAS and liver damage compared with 
NASH induced in WT mice . The administration of CM101 
5mg/kg to WT mice attenuated MCD induced NASH by 
ameliorating liver fibrosis and inflammation . ALT, AST 
and bilirubin levels were reduced significantly in CM101 
treated group compared to vehicle (reduction of 62%, 
33% and 48% respectively) (P≥0 .05) . Liver collagen level, 
was reduced by 95% in NASH induced WT mice treated 
with CM101 compared with vehicle, reversing the liver 
collagen level into its baseline normal level . In addition, 
the NAS was reduced by 35% in mice treated with CM101 
compared to vehicle treated mice . A full RNA expression 
analysis revealed a significant change in the RNA level 
of NAFLD related genes, in the CM101 treated group 
compared to vehicle treated group that could further 
support the antibody’s mechanism of action . Conclusions: 
We provide for the first time evidence that the chemokine 
CCL24 is a critical mediator of NASH and that blockade 
of CCL24 by CM-101, a novel human CCL24 blocking anti-
body, was associated with an effective reduction in the 
hepatic injury in NASH induced mice . CM-101 may poten-
tially serve as a novel therapeutic approach in NASH . 
Disclosures:

Michal Segal-Salto - Employment: ChemomAB LTD

Avi Katav - Employment: Chemomab

Sharon Hashmueli - Consulting: ChemomAb Ltd; Stock Shareholder: 
ChemomAb Ltd

Adi Mor - Management Position: chemomab
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Significant anti-fibrotic efficacy of EDP-305, 
a highly potent and selective farnesoid X 
receptor (FXR) agonist, in a rat model of thio-
acetamide-induced liver fibrosis and cirrhosis
Li-Juan Jiang1, Dipankar Bhattacharya2, Hsin I. Chou2, 
Mary D. Chau1, Yang Li1, Yat Sun Or1, Scott L. Friedman2; 
1Enanta Pharmaceuticals, Inc., Watertown, MA; 2Icahn School 
of Medicine at Mount Sinai, New York, NY

BACKGROUND: EDP-305, a selective and potent small 
molecule FXR agonist, is currently in clinical development 
for the treatment of non-alcoholic steatohepatitis (NASH) 
and primary biliary cholangitis (PBC) . We have evaluated 
the in vivo antifibrotic effects of EDP-305 in rats with 
ongoing fibrosis or established cirrhosis due to thioacet-
amide (TAA)-induced injury . This model induces progres-
sive fibrosis that has reduced spontaneous regression and 
which has predicted drug efficacy in humans for several 
compounds such as Ocaliva and Cenicriviroc . METHODS: 
Fibrosis and cirrhosis were induced in male Sprague-
Dawley rats by intraperitoneal administration of TAA (150 
mg/kg 3 X/week for 8 wks) . Rats (n=6–9/group) received 
EDP-305 10 mg/kg/day, EDP-305 30 mg/kg/day, or vehicle 
control, concurrently with TAA during Weeks 5–8 (Group 
1; therapeutic intervention in ongoing fibrosis) or during 
Weeks 9–12 following completion of TAA administration 
(Group 2; cirrhosis reversal) . Biochemical, gene expression, 
and histologic evaluations of the liver were conducted . 
RESULTS: When treatment was started 4 weeks after 
TAA-induced injury (Group 1), EDP-305 at 10 mg/kg and 
30 mg/kg significantly reduced fibrosis by 50% and 55%, 
respectively (p<0 .001), as assessed by collagen morphom-
etry . Pathology scores (including Scheuer, Ishak and duct-
ular reaction scores) also decreased in parallel to collagen 
morphometry . Significantly decreased aspartate amino-
transferase levels (by 50% - 60%; p<0 .01) were observed 
for EDP-305 at 10 mg/kg and 30 mg/kg . Alpha-smooth 
muscle actin (α-SMA) and collagen protein were reduced 
by 50% and 16%, respectively, for EDP-305 in the 10 mg/
kg group . For the cirrhosis reversal treatment arm (Group 
2), EDP-305 reduced fibrosis in a dose-dependent manner . 
A 25% decrease in collagen deposition by morphometry 
was observed for EDP-305 at 30 mg/kg, which was consis-
tent with decreases in collagen and α-SMA protein levels 
(18%↓ and 72%↓, respectively, with p<0 .01) . CONCLU-
SIONS: EDP-305 exhibits excellent anti-fibrotic efficacy in 
rats with ongoing TAA-induced fibrosis . The compound 
also decreases collagen deposition in rats with established 
cirrhosis, but to a lesser extent . These results warrant 
further clinical development of EDP-305 for the treatment 
of NASH and PBC .
Disclosures:

Li-Juan Jiang - Employment: Enanta Pharmaceuticals, Inc

Mary D . Chau - Employment: Enanta Pharmaceuticals, Inc

Yat Sun Or - Employment: Enanta Pharmaceuticals, Inc

Scott L . Friedman - Consulting: Ironwood Pharmaceuticals, Glycotest, 
Allergan Pharmaceuticals, Madrigal Pharmaceuticals, Metacrine, Conatus 
Pharm, Jecure Therapeutics, Genfit, Galectin Therapeutics, Exalenz 
Biosciences, Abbvuiew PHarmaceuticals, Revive Therapeutics, Morphic 
Rock, Nitto Corp ., Scholar Rock, Xtuit Therapeutics, Kowa Pharmaceuticals, 
Blade Therapeutics, DeuteRx, Abbvie, Novartis, BirdRock Bio, Arbutus, 
Sanofi Aventis, Chemocentryx, Nimbus Therapeutics, Bristol Myers Squibb, 
Karos Pharmaceuticals, Gemphire Pharm ., Galmed, Northern Biologics, 
Takeda Pharmaceuticals, Gilead Pharm ., Glympse Bio, Fractyl Bioscience, 
Dicerna Pharmaceuticals, Dignity Biosciences; Grant/Research Support: 
Enanta Pharm ., Zafgen Pharmaceuticals; Stock Shareholder: Intercept 
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Phenotype and genotype analysis of meta-
bolic liver disease in half million US Veterans 
enrolled in the Million Veteran Program (MVP) 
megabiobank
Marina Serper1,2, David E. Kaplan1,2, Julie Lynch4, Jung-
Jin Lee3,2, Scott Damrauer5,2, Donald R. Miller6,11, Qing Shao13, 
Kyong M. Lee13, Peter Reaven7,12, Jie Huang8,13, Peter W. Wil-
son15, Christopher J. O’Donnell8,13, Daniel J. Rader3, 
Philip Tsao9,14, Danish Saleheen10, Kyong-Mi Chang1,2; VA 
Million Veteran Program; 1Division of Gastroenterology 
and Hepatology, Hospital of the University of Pennsylvania, 
Philadelphia, PA; 2Corporal Michael J Crescenz VA Medical 
Center, Philadelphia, PA; 3University of Pennsylvania Perel-
man School of Medicine, Philadelphia, PA; 4Department of 
Veterans Affairs Salt Lake City Health Care System, Salt Lake 
City, UT; 5Department of Surgery, University of Pennsylva-
nia Perelman School of Medicine, Philadelphia, PA; 6Center 
for Healthcare Organization and Implementation Research, 
Department of Veterans Affairs, Bedford, MA; 7Phoenix VA 
Healthcare System, Phoenix, AZ; 8Massachusetts Veterans Epi-
demiology Research and Information Center (MAVERIC), VA 
Boston Healthcare System, Boston, MA; 9VA Palo Alto Health 
Care System, Palo Alto, CA; 10University of Pennsylvania Perel-
man School of Medicine, Philadelphia, PA; 11Boston Univer-
sity School of Public Health, Boston, MA; 12Department of 
Medicine, University of Arizona, Phoenix, AZ; 13Department 
of Veterans Affairs, Bedford VA Medical Center, Bedford, 
MA; 14Stanford University School of Medicine, Palo Alto, 
CA; 15Department of Epidemiology, Emory University Rollins 
School of Public Health, Atlanta, GA

Background: Nonalcoholic fatty liver disease (NAFLD) is an 
increasing cause of morbidity that impacts 30% of Amer-
icans in association with obesity, insulin resistance, type 
2 diabetes (T2D) and dyslipidemia . A number of genome 
wide association studies have associated genetic varia-
tions in PNPLA3, GCKR, TM6SF2, APOC3 and ChREBP with 
outcomes related to NAFLD . In this study, we embarked 
on phenotype and genotype analysis of NAFLD among 
US Veterans in the Million Veteran Program (MVP) . 
Methods: NAFLD, defined as ALT > upper limit of normal 
(ULN) at two time points at least 6 months apart AND at 
least one of the following: BMI ≥ 30, T2D, or hyperten-
sion, was assessed in 510,167 US Veterans enrolled in MVP . 
Veterans with alcohol use disorders and viral hepatitis (B 
and C) were included in comparator phenotypes: alcoholic 
liver disease (ALD), simultaneous metabolic and alcohol 
liver disease (SMALD), viral hepatitis with metabolic liver 
disease (VH+NAFL), and viral hepatitis with one meta-
bolic co-factor (VH+M) . The association between 657,459 
directly genotyped DNA variants and NAFLD was assessed 
in 353,323 participants with genotype data . Genome-
wide association testing, controlling for BMI and T2D, was 
performed separately in individuals of European, African, 
and Hispanic ancestry and the results were combined 
using inverse variance weighted meta-analysis . Results: 
Among 510,167 Veterans enrolled in MVP, we identified 
80,082 (16%) with NAFLD . Subjects with NAFLD had the 
following characteristics: median age 63, 88% male, 76% 
white, 16% black, 61% with BMI ≥30, 52% with T2D, 72% 
with dyslipidemia and median BMI 31 .6 . Additionally, 
14,597 (3%) of the MVP cohort had SMALD, and 5,058 
(1%) with VH-NAFL . 42% of VH patients had at least 1 
metabolic cofactor . Notably, nearly one quarter of the 
entire 510,167 patient MVP cohort had a phenotypic 
profile that included metabolic liver disease . Trans-ethnic 
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genetic analysis in participants with available genotype 
data confirmed previously observed risk loci at PNPLA3 
(p=8 .0 x 10-107), TRIB1 (1 .9 x 10-38), CPN1-ERLIN1-CHUK 
(4 .0 x 10-33), TM6SF2 (5 .7 x 10-20), HSD17B13 (5 .7 x 10-14), 
and PPP1R3B (2 .3 x 10-10) . Novel associations at 5 loci met 
genome-wide significance including GPT (1 .6 x 10-31) and 
SERPINA1 (6 .6 x 10-29), FADS1, SUGP1, MYRF and GPAM . 
Conclusion: 16% of over half million MVP enrollees meet 
clinical criteria for NAFLD without alcoholic or viral co-fac-
tors . GWAS confirmed previously NAFLD-associated genes 
demonstrating the robustness of both those loci and the 
clinical phenotyping in MVP . Novel NAFLD risk-loci high-
light opportunities for further investigation and ongoing 
discovery .
Disclosures:

David E . Kaplan - Grant/Research Support: Bayer Pharmaceuticals, Inovio 
Pharmaceuticals

Daniel J . Rader - Stock Shareholder: Aegerion Pharmaceuticals

Kyong-Mi Chang - Advisory Committees or Review Panels: Arbutus Inc; 
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Next-Generation Sequencing Improves the 
Detection of Malignant Biliary Strictures: A 
Large Prospective Study of Bile Duct Brushings/
Biopsies
Aatur Singhi3, Herbert Zeh1, Marina Nikiforova3, Jenni-
fer Chennat2, Asif Khalid2, Georgios I. Papachristou2, Mor-
dechai Rabinovitz2, Savreet Sarkaria2, Kevin McGrath2, 
Melissa Hogg1, Kenneth K. Lee1, J Wallis Marsh1, Allan Tsung1, 
Amer Zureikat1, Adam Slivka2; 1Department of Surgery, Uni-
versity of Pittsburgh Medical Center, Pittsburgh, PA; 2Depart-
ment of Medicine, University of Pittsburgh Medical Center, 
Pittsburgh, PA; 3Department of Pathology, University of Pitts-
burgh Medical Center, Pittsburgh, PA

Background: Despite advancements in imaging and tissue 
sampling, determination of whether a biliary stricture 
is benign or malignant in etiology can be challenging . 
Recently, next-generation sequencing (NGS) has identi-
fied recurrent genetic alterations among pancreatobiliary 
neoplasms . Moreover, NGS has the capability of detecting 
small quantities of mutant DNA within biliary brushings/
biopsies obtained during ERCP and, thus, the potential 
to be used as a diagnostic test to screen for malignancy . 
A prospective study was performed to evaluate the accu-
racy of NGS in detecting malignant biliary strictures . 
Methods: Within 30 months, 111 bile duct brushings/
biopsies obtained during ERCP to evaluate indeterminate 
biliary strictures were prospectively submitted to detect 
alterations in 28 genes associated with pancreatobiliary 
neoplasms . Molecular findings were correlated with clin-
ical presentation, CA19-9, stricture location, preoperative 
cytologic/histologic evaluation of biliary brushings/biop-
sies, and follow-up . A stricture was designated as benign 
or malignant on the basis of diagnostic surgical pathology, 
subsequent malignant brushings/biopsies, death due to 
a malignancy, or clinical course at > 6 months . Results: 
Genetic alterations were identified in 47 of 111 (42%) 
biliary specimens, and primarily found in TP53 (53%), 
KRAS (51%), SMAD4 (15%), GNAS (11%), and CDKN2A 
(11%) . While the presence of mutations correlated with 
an elevated CA19-9 and malignant preoperative brush-
ings/biopsies (p < 0 .001), no association was seen with 

primary sclerosing cholangitis, jaundice or location of the 
biliary stricture (p > 0 .05) . Eighty-nine (80%) patients had 
> 6 months follow-up or a final pathologic diagnosis, and 
consisted of 61 patients with a malignant stricture and 
28 with a benign stricture . The sensitivity and specificity 
of NGS for malignancy was 74% and 100%, respectively 
(AUC 0 .87, p < 0 .001) . In comparison, cytologic/histologic 
evaluation of biliary brushings/biopsies was associated 
with a sensitivity of 44% and specificity of 100% (AUC 
0 .72, p = 0 .001) . However, the combination of NGS and 
cytologic/histologic evaluation had 84% sensitivity and 
100% specificity for a malignant biliary stricture (AUC 
0 .92, p < 0 .001) . Conclusions: Although larger studies are 
needed, these findings suggest the detection of genetic 
alterations by NGS is highly specific for malignancy . 
Further, NGS improved the sensitivity of cytologic/histo-
logic evaluation of biliary brushings/biopsies for malig-
nant biliary strictures, and maintained a high specificity . 
Combining NGS with routine cytology/histology achieved 
an accuracy of 92% .
Disclosures:
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Identification Of Novel Viral Single Nucleotide 
Variants Associated With Baseline HBV DNA 
Levels And HBeAg Status In Chronic Hepatitis B 
Patients.
Kosh Agarwal2, Maurizia R. Brunetto3, Won Young Tak4, 
Ondrej Podlaha1, Biao Li1, Luting Zhuo1, Neeru Bhard-
waj1, Kathryn M. Kitrinos1, Anuj Gaggar1, Zhaoshi Jiang1, 
Rajiv Mehta5, Alex J. Thompson6,7, Edward J. Gane8; 1Gilead 
Sciences, Foster City, CA; 2Institute of Liver Studies, Kings 
College Hospital, London, United Kingdom; 3Department of 
Clinical and Experimental Medicine, University of Pisa, Pisa, 
Italy; 4Department of Internal Medicine, Kyungpook National 
University, Daegu, Korea (the Republic of); 5Department of 
Gastroenterology, Surat Institute of Medical Sciences, Surat, 
India; 6Victorian Infectious Diseases Reference Laboratory, 
Peter Doherty Institute, Melbourne, VIC, Australia; 7St Vin-
cent’s Hospital, University of Melbourne, Melbourne, VIC, 
Australia; 8Auckland Clinical Studies, Auckland, New Zealand

BACKGROUND: Deep sequencing of chronic hepatitis B 
patients has the potential to identify viral genetic varia-
tion that may provide insight into clinical outcomes . Our 
goal was to identify associations of baseline HBV diver-
sity with patient clinical characteristics . METHODS: Whole 
genome HBV amplicons from 1098 patients enrolled in 
two global phase 3 studies of Tenofovir Alafenamide 
(TAF) versus Tenofovir Disoproxil Fumarate (TDF) for the 
treatment of HBeAg-Negative and Positive chronic hepa-
titis B (GS-US-320-0108 and GS-US-320-0110; Chan et al ., 
2016; Buti et al ., 2016) were sequenced on Illumina MiSeq 
(150bp paired-end reads) to a depth of ~32,000-fold . 
Genetic diversity was measured using Shannon entropy 
and intra-host single-nucleotide variant rate . Viral diver-
sity was measured at a single nucleotide level and across 
15 nucleotide overlapping sliding-windows . Generalized 
linear model was used to test statistical associations and 
machine learning was implemented to build classifica-
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tion models to investigate how well viral variation alone 
predicts clinical features . RESULTS: Patient population 
contained HBV genotypes (GT) A (N=71), B (N=203), C 
(N=547), D (N=265), E (N=7), and F (N=5) with 767 HBeAg+ 
and 331 HBeAg- patients . HBV diversity across all GT was 
higher in HBeAg- patients compared to HBeAg+ patients 
(p<0 .001) . We identified novel viral variants that signifi-
cantly associated with HBeAg status (p<1x10-14) and serum 
HBV DNA (p<1x10-10) . Twelve HBV variants across precore, 
core, and surface regions showed significant association 
with HBeAg status at p<0 .001 level . Given these variants, 
patient’s HBeAg status could be predicted with ~95% 
accuracy (AUC=0 .98), suggesting HBeAg status is strongly 
associated with a mutation process . Patients harboring 
viral variants C1817T and A1838G at higher than 15% 
frequency showed ~3 log reduction in baseline HBV DNA 
(p<0 .001), regardless of HBeAg status and HBV geno-
type . These findingsvalidate the variants detected in our 
previous independent study of n=365 chronic HBV patients 
(EASL 2017: ILC2017-RS-2810) . CONCLUSION: Whole-ge-
nome HBV sequencing analysis identified novel variation 
within and outside of PC/BCP region to be significantly 
associated with baseline levels of HBV DNA and HBeAg 
status, respectively, and validate the results of our previous 
study . Given global HBV cure efforts, high quality HBV 
genomic data can provide novel insights into genomic 
dynamics of HBV and its relationship to patient clinical 
characteristics .
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Cellular Bioenergetics: A Promising Biomarker 
in Management of Patients with Alcoholic Liver 
Disease
Ashwani Singal1, Balu Chacko2, Victor Darley-Usmar2; 1Medi-
cine, Division of Gastroenterology and Hepatology, University 
of Alabama at Birmingham, Birmingham, AL; 2Pathology and 
Center for Free Radical Biology, UAB, Birmingham, AL

Background and Aims: Alcoholic hepatitis (AH) is associ-
ated with 40-50% mortality at 1 month . Liver biopsy is 
often needed especially for uncertain clinical diagnosis . 
Corticosteroids (CS) provide 50% survival benefit with 
response evaluable only at 1 week . Defects in bioener-
getics or mitochondrial oxygen consumption rate (OCR) 
in peripheral cells are shown in diseases associated with 
systemic inflammation like diabetes and sepsis . We tested 

our hypothesis that AH patients with severe bioener-
getics defects will progress to liver failure and be non-re-
sponsive to CS (NRS) . Methods: After informed consent, 
20 mL blood was collected from ALD patients (with or 
without AH) and healthy controls . Second 20 mL sample 
was collected at 1 wk . from AH patients receiving CS . 
Monocytes were isolated within 30 min using CD14 anti-
bodies . Cellular bioenergetics and OCR (pmol/min ./mcg 
protein) were obtained using XF96 analyzer (Seahorse 
Biosciences) . Results: Of 86 ALD patients (39 with AH), 78 
without concomitant HCV and 40 healthy controls were 
analyzed . ALD with AH (n=37) compared to 41 without 
AH were younger (44±11 vs . 53±9 yrs .) with higher white 
blood cell count (16±10 vs . 6±9) and MELD score (30±10 vs . 
16±10), P<0 .0001 for all . Compared to 35 healthy controls, 
OCR differed among 63 ALD patients for basal (3 .1±1 .6 
vs . 2 .5±0 .8, P=0 .002), proton leak (0 .6±0 .4 vs . 0 .5±0 .2, 
P=0 .03), non-mitochondrial (1 .5±0 .6 vs . 1 .4±0 .4, P=0 .03), 
and oxidative burst in monocytes (8 .5±5 .2 vs . 6 .3±3 .7, 
P<0 .05) . OCR among ALD with AH (n=28) compared to 35 
without AH differed for basal (2 .5±1 .3 vs . 3 .5±1 .8, P=0 .02) 
and proton leak (0 .4±0 .3 vs . 0 .7±0 .5, P=0 .02) linked OCR . 
After controlling for age, WBC, and MELD score, basal 
and ATP linked OCR predicted diagnosis of AH with OR 
(95% CI) of 0 .5 (0 .3-0 .9, P=0 .04) and 0 .4 (0 .2-0 .9, P=0 .04) 
respectively . Bioenergetics in monocytes improved at one 
week among five responders to corticosteroids, but not in 
three NRS . Of these 63 ALD patients, serum cytokines were 
measured using the standard milliplex commercial kits in 
32 (14 with AH) patients . Chemotactic chemokine CCL20 
levels (mean ± SEM) were significantly elevated among AH 
as compared to patients without AH (1256±57 vs . 434±36 
pg/mL, P=0 .032) . Bioenergetics measurements available 
in 14 of these 32 patients showed negative correlation 
with basal OCR in monocytes (R= -0 .59, P=0 .043) . Conclu-
sions: Baseline cellular bioenergetics seems a promising 
biomarker for personalized medicine in ALD patients for 
a) diagnosis of AH and b) predicting response to CS and 
outcome on follow up . Data in larger multicenter popu-
lation are needed before accepting use of this novel 
biomarker in clinical practice .
Disclosures:

The following people have nothing to disclose: Ashwani Singal, 
Balu Chacko, Victor Darley-Usmar
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Genomic and transcriptomic analysis reveal 
tumor suppressive effect of TGF-β signaling in 
liver cancer are associated with impaired DNA 
damage repair pathways
Sobia Zaidi1, Shuyun Rao1, Jian Chen2, Patricia Farci3, 
Kirti Shetty4, Jon White5, Bibhuti Mishra1,5, Xifeng Wu6, 
Ray-Chang Wu7, Shulin Li8, Cuiying Xiao11, Chu-xia Deng1,9, 
Rehan Akbani10, Lopa Mishra1,5; Center for Translational Med-
icine, Department of Surgery, George Washington University, 
Department of Gastroenterology, Hepatology, & Nutrition, 
The University of Texas M. D. Anderson Cancer Center, Hepatic 
Pathogenesis Section, National Institute of Allergy and Infec-
tious Diseases; 1Center for Translational Medicine, Depart-
ment of Surgery, George Washington University, Washington, 
DC; 2Gastroenterology Hepatology and Nutrition, The Uni-
versity of Texas MD Anderson Cancer Center, Houston, TX; 
3Hepatic Pathogenesis Section, National Institute of Allergy 
and Infectious Diseases, Bethesda, MD; 4Johns Hopkins Uni-
versity, Baltimore, MD; 5Institute of Clinical Research, Veter-
ans Affairs Medical Center, Washington, DC; 6Epidemiology, 
The University of Texas MD Anderson Cancer Center, Houston, 
TX; 7Biochemistry and Molecular Biology, George Washing-
ton University, Washington, DC; 8Pediatrics, The University of 
Texas MD Anderson Cancer Center, Houston, TX; 9University 
of Macau, Taipa, China; 10Dept. of Bioinformatics and Compu-
tational Biology, The, Houston, TX; 11National Institute of Dia-
betes and Digestive and Kidney Diseases (NIDDK), Bethesda, 
MD

Background/Aims: Hepatocellular Cancer (HCC) is the 
second leading cause of cancer deaths worldwide, with 
lower than an 11% five-year survival for advanced cases . 
The dismal prognosis could be attributed to multiple 
factors including an absence of an integrated approach 
combining bioinformatic analyses with functional vali-
dation of genomic/pathway associated mutations, copy 
number changes, and animal models that support effec-
tive targeted therapies for this common and lethal cancer . 
Of the key pathways involved, the TGF-β is a potent regu-
lator of liver inflammation, tumor suppression, as well as 
tumor progression . However, to date, the role of TGF-β 
members at these specific stages in HCC remains poorly 
delineated . Here, we utilized an integrated approach to 
identify and validate specific temporal events and popu-
lations that reflect the complex components of the TGF-β 
signaling pathway in HCC towards identifying new targets . 
Methods: A comprehensive whole genome analysis of a 
large liver cancer cohort within The Cancer Genome Atlas 
(TCGA) was performed to validate the etiological factors of 
liver cancer, and elucidate the functional role of the TGF-β 
signaling pathway, with prognostic signatures of 488 cases . 
Further functional validation was performed on one of the 
most commonly altered TGF-β members, Smad adaptor 
β2SP . Results: We observed alterations in at least one of 
the TGF-β pathway members in 38% of HCC samples . These 
alterations correlate with oncogenic genome aberrations, 
irrespective of known risk factors such as HBV, HCV and 
alcohol . Unsupervised clustering of the whole transcrip-
tome sequencing data delineated two groups of TGF-β–
related genes: Increased levels of TGF-β–related genes that 
we refer to as an “activated group,” potentially reflecting 
ongoing inflammation and fibrosis during tumor progres-
sion; The “inactivated” group reveals decreased levels of 
TGF-β–related genes, associated with loss of TGF-β tumor 
suppressor function and a significantly poorer survival as 
compared to the “activated” TGF-β signature (p=0 .0027) . 

Interestingly, we observe strong correlations between 
the TGF-β signature and DNA damage response pathway 
and Sirtuin pathways . Furthermore, β2SP D1089Y mutant, 
provides an association with sensitivity to DNA crosslinking 
agents in this recalcitrant cancer . Conclusions: Our find-
ings provide new insight into how disruption of the TGF-β 
pathway correlates with fibrosis, immune modulation, 
tumor suppression and tumor progression that drives HCC . 
The TCGA analyses support current clinical trials targeting 
TGF-β in specific patient populations, and further thera-
peutic intervention in the context of the pathway . 
Disclosures:

The following people have nothing to disclose: Shuyun Rao, Jian Chen, 
Patricia Farci, Kirti Shetty, Xifeng Wu, Ray-Chang Wu, Shulin Li, 
Cuiying Xiao, Chu-xia Deng, Rehan Akbani, Lopa Mishra
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Progression of alcoholic liver disease to 
severe alcoholic hepatitis is characterized 
by decreased activity of transcription factors 
implicated in hepatocyte differentiation
Josepmaria Argemi1,2, Joaquin Cabezas3, Veronica L. Massey4, 
Juan José Lozano5, Meritxell Ventura-Cots1, M. Ujue Latasa6, 
Constantino Fondevila7,8, Peter Starkel9, Laurent Dubuquoy10, 
Alexandre Louvet10, Gemma Odena11, José Altamirano12, 
Juan Caballeria13, Philippe Mathurin10, Pau Sancho-Bru14,8, 
Carmen Berasain6,8, Matias A. Avila6,8, Ramon Bataller1,11; 
1Pittsburgh Liver Research Center, University of Pittsburgh 
Medical Center, Pamplona, Spain; 2Liver Unit, Clinica Univer-
sidad de Navarra, PAMPLONA, Spain; 3Gastroenterology and 
Hepatology, Hospital Marques de Valdecilla, Santander, Spain; 
4Bowles Center For Alcohol Studies, University of North Car-
olina at Chapel Hill, Chapel Hill, NC; 5Bioinformatic Platform, 
CIBER de Enfermedades Hepáticas y Digestivas (CIBERehd), 
Barcelona, Spain; 6CIMA - University of Navarra, Pamplona, 
Spain; 7Liver Transplant Unit, Hospital Clinic, Barcelona, Spain; 
8CIBER de Enfermedades Hepáticas y Digestivas (CIBERehd), 
Barcelona, Spain; 9Cliniques Universitaires Saint-Luc, Univer-
sité catholique de Louvain, Brussels, Belgium; 10LIRIC-Lille 
Inflammation Research International Center-U995, Univ. Lille, 
Inserm, CHU Lille, Lille, France; 11Division of Gastroenterology 
and Hepatology, University of North Carolina at Chapel Hill, 
Chapel Hill, NC; 12Vall d’Hebron Institut de Recerca, Barcelona, 
Spain; 13Liver Unit, Hospital Clinic, Barcelona, Spain; 14Institut 
d’Investigacions Biomèdiques August Pi i Sunyer (IDIBAPS), 
Barcelona, Spain

Background: Alcoholic liver disease (ALD) is the main cause 
of cirrhosis worldwide and the main driver of health expen-
diture in hospitalized patients with liver disease in the US . 
The development of targeted therapies is hampered by 
a poor knowledge of the underlying mechanisms . It is 
unknown why some patients develop severe forms (i .e . 
alcoholic hepatitis -AH-) characterized by poor hepatocyte 
function . We hypothesize that global changes in the tran-
scription factor activity may play a role in the development 
of severe forms . To test this hypothesis, we performed a 
functional analysis of RNAseq data from livers of patients 
with different ALD phenotypes compared to normal 
livers and cirrhosis . Methods: Liver biopsy specimens 
were collected from ALD patients in different stages of 
disease progression: early compensated ASH (N=12), non 
severe AH (N=11), severe AH non responders to steroids 
(N=9), severe AH responders (N=9) and liver explants from 
transplanted patients with severe AH (N=11) . Compen-
sated HCV cirrhosis (n=10) and fragments from normal 
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livers (N=10) were also studied . High-throughput RNA 
sequencing (RNA-Seq) was done . Unsupervised clus-
tering (Bioconductor), gene ontology analysis (GSEA) and 
upstream regulator prediction (Ingenuity Pathway Anal-
ysis and Opossum) were performed . Results: Clustering 
analysis showed a specific transcriptome pattern across 
different ALD phenotypes . Major changes in ALD progres-
sion included the inhibition of hepatocyte biosynthetic 
pathways, drug metabolism, hepatocyte differentiation 
and the activation of cell proliferation, ECM deposition, 
inflammation and hypoxia . Importantly, AH mortality was 
associated with inhibition of cell responses to hypoxia 
and inflammation . Analysis of upstream regulators 
revealed profound transcription factor reprogramming . 
Changes in the transcriptome along disease progression 
predicted a marked inhibition of nuclear factors respon-
sible for hepatocyte differentiation (i .e . HNF4A, HNF1A 
and FOXA1), while factors implicated in cell damage 
and inflammation (i .e . NFATC2, STAT1 and NFKB1) were 
significantly activated . Bioinformatic prediction showed 
an involvement of EGFR signaling in disease progression . 
Studies in cultured hepatocytes demonstrated the inhib-
itory effect of EGFR activity on HNF4A expression and 
stability . Conclusion: Progression to severe forms of ALD 
including AH is characterized by decreased activity of tran-
scription factors implicated in hepatocyte differentiation . 
These results suggest that targeting transcription factors 
that maintain normal hepatocellular function represent 
a potential novel therapeutic strategy in these patients .
Disclosures:

Philippe Mathurin - Board Membership: MSD, Janssen-Cilag, BMS, Gilead, 
Abvie, Verlyx; Consulting: Roche, Bayer

Ramon Bataller - Speaking and Teaching: Echosens

The following people have nothing to disclose: Josepmaria Argemi, 
Joaquin Cabezas, Veronica L . Massey, Meritxell Ventura-Cots, M . 
Ujue Latasa, Constantino Fondevila, Peter Starkel, Laurent Dubuquoy, 
Alexandre Louvet, Gemma Odena, Juan Caballeria, Pau Sancho-Bru, 
Carmen Berasain, Matias A . Avila
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The Rising Healthcare Burden of Alcoholic 
Cirrhosis in the United States
Jessica L. Mellinger5, Kerby Shedden2, Elliot B. Tapper1, 
Gerald S. Winder3, Megan A. Adams1, Robert J. Fontana5, 
Michael Volk4, Frederic Blow3, Anna S. Lok5; 1Gastroenterol-
ogy, University of Michigan, Ann Arbor, MI; 2Statistics, Uni-
versity of Michigan, Ann Arbor, MI; 3Psychiatry, University 
of Michigan, Ann Arbor, MI; 4Gastroenterology, Loma Linda 
University Health, Loma Linda, CA; 5Internal Medicine- Hepa-
tology, University of Michigan, Ann Arbor, MI

Background: Alcoholic cirrhosis is a major cause of liver-re-
lated morbidity and mortality both in the United States 
and worldwide, and rising rates of alcohol use disorders 
are predicted to lead to further increases . Recent studies 
have focused on the economic and healthcare burden of 
liver disease due to HCV and NAFLD . The aim of this study 
was to use a large, nationally-representative cohort to 
determine the prevalence, healthcare utilization and costs 
of alcoholic cirrhosis in the United States . Methods: We 
collected data on the prevalence, admissions, readmissions, 
and costs from patients aged 18-65 with alcoholic cirrhosis 
(identified by ICD-9/ICD-10 codes) enrolled in the Truven 
Analytic MarketScan Commercial Claims and Encounters 
database (2008-2015) . We determined yearly prevalence 
trends, weighted to the national employer-sponsored 
insured population (approximately 120 million people) . 

Using competing risk analysis, we estimated event rates 
for portal hypertensive complications and determined the 
effect of alcoholic cirrhosis on total and per-person costs 
as well as admissions and readmissions . Results: 294,561 
enrollees had cirrhosis in 2015 (0 .27% prevalence nation-
ally), with 43% attributed to alcohol (0 .12% prevalence) . 
Mean age at diagnosis was 54 years . National prevalence 
of cirrhosis and alcoholic cirrhosis rose from 0 .20% to 
0 .27% between 2008 and 2015 for cirrhosis overall, and 
0 .09% to 0 .13% for alcoholic cirrhosis . Compared to 
non-alcoholic cirrhosis, alcoholic cirrhosis patients were 
significantly more likely to be decompensated at diag-
nosis (ascites: 20% vs 7%; hepatic encephalopathy 6% vs 
1%; variceal bleeding: 4% vs 1%; p<0 .05 for all) . Cirrhosis 
and alcohol-related admissions were higher for alcoholic 
cirrhosis patients (22 .8 excess cirrhosis admissions per 100 
patients) as were 30-day readmissions (29 .2 excess read-
missions per 100 patients) . Per-person healthcare costs in 
the first year after index diagnosis were nearly double 
for alcoholic cirrhosis (per-person: 69,489 US$ vs 37,129 
US$, p<0 .05) . Total direct healthcare costs for the first year 
after diagnosis for all ALD were 11 billion US$ . Conclu-
sion: In an analysis of a nationally representative cohort 
of privately insured cirrhosis patients, almost half had 
alcoholic cirrhosis . Patients with alcoholic cirrhosis were 
sicker at presentation, had more admissions and readmis-
sions, and total healthcare costs were nearly twice that 
of non-alcoholic cirrhosis . Early diagnosis and aggressive 
alcohol cessation efforts may help improve outcomes and 
healthcare utilization in these patients . 
Disclosures:

Robert J . Fontana - Consulting: Abbvie, CLDF, Alnylam; Grant/Research 
Support: BMS, Gilead

Michael Volk - Consulting: Best Doctors

Anna S . Lok - Grant/Research Support: Gilead, Target Solutions, BMS
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Use of an Innovative Telehealth Platform to 
Reduce Readmissions and Enable Patient- 
Centered Care in Cirrhotic Patients
Vandana Khungar1, Marina Serper1, Diane Peyton1, 
Shivan Mehta1, Anne Norris2, Ann Huffenberger3, Sha-
zia M. Siddique1, Kimberly A. Forde-McLean1; 1Medicine, 
Division of Gastroenterology and Hepatology, University of 
Pennsylvania, Philadelphia, PA; 2Medicine, Division of Infec-
tious Diseases, University of Pennsylvania, Philadelphia, PA; 
3Nursing, Penn E-lert eICU, University of Pennsylvania, Phila-
delphia, PA

Background: Cirrhosis affects > 600,000 US adults, with 
> 150,000 hospitalizations annually . 30-day readmissions 
range from 20-40%; 20% being potentially avoidable 
in studies nationwide, and 90-day readmission rates are 
53% from the NACSELD consortium . At Penn, the 30-day 
readmission rate for the cirrhosis service is 29% and it has 
the highest percentage of potentially preventable read-
missions (PPRs) of any service (23 .3%), with 50% of PPRs 
returning within 10 days of discharge . We aimed to pilot 
a wireless mobile device monitoring system to detect 
early symptoms & signs, thereby preventing readmissions 
and keeping patients engaged and feeling cared for on 
a daily basis . Methods: Patients were provided with a 4G 
tablet, wireless blood pressure monitor, pulse oximeter 
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and weighing scale to monitor: medication adherence, 
hepatic encephalopathy, fluid overload, bleeding, and 
infections . Biometric parameters, medication administra-
tion & symptom questionnaires were transmitted wire-
lessly to RNs in the Penn E-lert center . Tablets were kept 
for 90 days by each patient . RNs & MDs could intervene 
by phone or video chat . Cirrhotics admitted to the hepa-
tology service from 5/1/2015 to 7/31/16 in zip codes in Phil-
adelphia serviced by Penn E-lert were eligible for inclusion 
and offered enrollment in telehealth monitoring . Enrolled 
patients were compared to controls admitted during the 
same time who fit enrollment criteria (same zip codes, 
home bound status) . Results: 19 cirrhotics were enrolled 
in the telehealth program and compared to 143 controls . 
Telehealth patients had a median age of 58 years, were 
mostly non-Hispanic white (52 .6%) and female (52 .6%) . 
53% had hepatitis C as the etiology of liver disease . 13 
(68 .4%) had ascites, 7 (36 .8%) had portal hypertensive 
bleeding, and 14 (73 .7%) had hepatic encephalopathy 
(HE) . Median MELD-Na on admission was 19, 57 .9% were 
Child Pugh (CP) score B and 31 .6% CP C . There were no 
significant differences in demographics of telehealth 
and control patients . 15 .8% of telehealth patients were 
readmitted in 30 days compared to 21% in the control 
population, which was numerically but not statistically 
significant . PPRs were not significantly different at 30 
days, but were at 90 days with 33 .8% of readmissions in 
the control group being due to HE or volume overload 
compared to 0% in the telehealth group (p=0 .02) . Conclu-
sions: A telehealth platform reduces readmissions due to 
potentially preventable causes (HE and volume overload) 
& improves patient satisfaction . We plan to move forward 
with a large randomized controlled trial to determine its 
effectiveness at reducing readmission rates in larger and 
more diverse cohorts .
Disclosures:

The following people have nothing to disclose: Vandana Khungar, 
Marina Serper, Diane Peyton, Shivan Mehta, Anne Norris, Ann Huffenberger, 
Shazia M . Siddique, Kimberly A . Forde-McLean
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Liver Cirrhosis and Cancer: Comparison of 
Mortality
Dong Joon Kim, Ki Tae Suk, Sang Hyun Choi; Center for Liver 
and Digestive Diseases, Hallym University Medical Center, 
Chuncheon, Gangwon-do, Korea (the Republic of)

Background/Aims: The survival rate of liver cirrhosis is 
well known to be low and its assessment in relation to 
other fatal diseases will help us design better health 
policy . This study estimates the mortality of liver cirrhosis 
and compares it with that of five major cancers (lung, 
colorectal, stomach, liver, and breast cancers) . Methods: 
We used both the Cause of Death Statistics and National 
Health Insurance Service-National Sample Cohort 
(NHIS-NSC) database to study nationally representative 
mortality across the diseases . The NHIS-NSC provides a 
cohort data of 1,025,340 representative sample for the 
46,605,433 population in Korea from 2002 to 2010 . Liver 
cirrhosis is carefully defined using ICD-10 codes (K702, 
K703, K704, K717, K720, K721, K729, K740-K746, K761, 
K766-K767, R18, I850, I859, I864, I868, I982, I983) . Its eight-
year mortality from 2002 to 2010 was compared with that 
of five major cancers [lung (C33-C34), colorectal (C18-21), 
stomach (C16), liver (C22), and breast cancer (C50)] . Results: 
According to the NHIS-NSC, 800 out of 2,609 liver cirrhosis 

patients in 2002 died during the following eight years 
while 1,316 out of 4,852 five major cancer patients died . 
When we estimated the mortality of liver cirrhosis in rela-
tion to five major cancers using the NHIS-NSC, the relative 
mortality of liver cirrhosis was greater [hazard ratio=1 .47 
(95% CI: 1 .28-1 .67), after age, gender, area of residence, 
type of insurance, insurance premium level (proxy for 
income level) and comorbidities were adjusted for] . When 
sensitive analysis was done to check the robustness of this 
result excluding patients with both liver cirrhosis and five 
cancers, the relative mortality was still greater for liver 
cirrhosis [hazard ratio=1 .27 (95% CI: 1 .10-1 .47)] when 
mortality related factors were adjusted for . We conducted 
another analysis by limiting the liver cirrhosis patients to 
those with decompensated liver cirrhosis (ICD-10 codes; 
K720, K721, K729, R18, I850, I983) and found that the 
relative mortality of decompensated liver cirrhosis was 
even greater than five cancers [hazard ratio=1 .82 (95% CI: 
1 .51-2 .20)] . Conclusions: The mortality of liver cirrhosis is 
greater than that of five major cancers . This implies that 
we need to prioritize development of appropriate health 
interventions for liver cirrhosis . 
Disclosures:

The following people have nothing to disclose: Dong Joon Kim, Ki Tae Suk, 
Sang Hyun Choi
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Significant Declines in the Proportion of 
Advanced Tumor Stage at Diagnosis Among 
Adults with Hepatocellular Carcinoma Reflect 
the Success of Cancer Screening and Surveil-
lance Programs in the U.S.
Jennifer Wang2, Benny Liu1, Taft Bhuket1, Robert J. Wong1; 
1Alameda Health System - Highland Hospital, Oakland, CA; 
2California Pacific Medical Center, San Francisco, CA

Background: Effective surveillance programs for hepato-
cellular carcinoma (HCC) aim to improve early tumor stage 
diagnosis, which improves options for curative therapy . 
Aim: To evaluate tumor stage-specific trends in annual HCC 
incidence and stage-specific distribution of HCC burden 
Methods: We retrospectively evaluated U .S . adults with 
HCC using the most recent 2000-2014 population-based 
Surveillance, Epidemiology, and End Results (SEER) cancer 
registry, to analyze tumor stage-specific trends in HCC inci-
dence using SEER staging systems (localized vs . advanced) . 
Annual incidence rates were standardized to year 2000 
population . Proportion of localized vs . advanced stage 
HCC at time of diagnosis was stratified by year, sex, and 
race/ethnicity and compared using chi-square methods . 
Results: From 2000 to 2014, incidence of localized HCC 
increased from 2 .3 to 5 .1 per 100,000/y (+122%), while 
incidence of advanced HCC remained stable at 1 .4 per 
100,000/y . When stratified by race/ethnicity, incidence 
of localized HCC increased from 1 .7 to 3 .8 per 100,000/y 
(+124%) in non-Hispanic whites, 2 .5 to 5 .8 per 100,000/y 
(+132%) in blacks, 4 .2 to 8 .6 per 100,000/y (+105%) in 
Hispanics, and 6 .2 to 7 .9 per 100,000/y (+27%) in Asians . 
For advanced HCC, incidence remained unchanged at 1 .1 
per 100,000/y in non-Hispanic whites and 1 .9 per 100,000/y 
in Hispanics, whereas incidence increased from 1 .9 to 2 .4 
per 100,000/y (+26%) in blacks and decreased from 3 .2 to 
2 .1 per 100,000/y (-34%) in Asians . Overall the proportion 
of HCC patients with advanced tumor stage at diagnosis 
decreased from 25 .8% in 2000 to 15 .1% in 2014 (Figure) . 
When stratified by race/ethnicity, all groups demonstrated 
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a significant decline in the proportion of advanced stage 
HCC, and in 2014 blacks had the highest proportion of HCC 
with advanced stage (19 .5%), followed by Asians (15 .5%), 
non-Hispanic whites (14 .8%), and Hispanics (12 .8%), 
p<0 .01 . Conclusion: Over the past 15 years, the proportion 
of HCC patients with advanced tumor stage has signifi-
cantly declined, reflecting the success of HCC surveillance 
programs . However, significant race/ethnic disparities 
persist with nearly 20% of blacks having advanced HCC at 
time of diagnosis .

Disclosures:

Robert J . Wong - Advisory Committees or Review Panels: Gilead; Consulting: 
Gilead; Grant/Research Support: Gilead; Speaking and Teaching: Gilead, 
Salix, Bayer
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Market Competition Standardizes Liver Trans-
plant Waitlist Management Practices
Yanik J. Bababekov1, Ya-Ching Hung1, David Chang1, 
Joel T. Adler1, Elizabeth Pomfret2, James J. Pomposelli2, 
James Markmann1, Heidi Yeh1; 1Surgery, Massachusetts Gen-
eral Hospital, Boston, MA; 2Surgery, University of Colorado 
Anschutz Medical Campus, Aurora, CO

Background: Geographic inequity in access to liver trans-
plantation associated with market competition (MC) has 
been previously characterized . However, waitlist manage-
ment practices at the donor service area (DSA) level 
with respect to delisting for “too sick to transplant” are 
unknown . We hypothesized that market forces may influ-
ence decisions to delist, as well . Methods: We obtained 
delisting, transplant, and other demographic data from 
the Scientific Registry of Transplant Recipients for 58,158 
adult patients listed for liver transplantation, excluding 
status 1 and exception point patients from 2002 to 2012 . 
Linear regression analysis was used to assess the effect of 
medical and non-medical factors on Model for End Stage 
Liver Disease at removal for “too sick to transplant” (TS) . 
MC was measured with the Herfindahl-Hirschman Index 
(HHI) . F-test of equity of variances was used to assess vari-
ation . Results: On adjusted analysis, less MC predicted 
higher TS . For every unit decrease in MC, the TS increased 
by 0 .03 points (p <0 .001) . Among single center DSAs, TS 
ranged from 8 to 40, while variation in highly competitive 
DSAs was much smaller (all p <0 .001) (Figure 1) . Conclu-
sions: TS increases with MC, while variation decreases . In 
other words, increased MC is associated with more aggres-
sive acceptance of patients for transplantation . More 
importantly, the definition of “too sick to transplant” 
converges with increasing MC, suggesting that transplant 
center practices may naturally standardize without policy 
implementation and simply by including more transplant 
centers in DSAs .

Market Competition Standardizes Removal MELD for “too 
sick to transplant” . HHI, Herfindahl-Hirschman Index; DSA, 
Donor Service Area
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Trends in pregnancy in women with liver 
disease: 1983 - 2017
Tiong Yeng Lim1, Enoka Gonsalkorala1, Mary Cannon1, 
Stella Gabeta1, Leonie Penna2, Michael A. Heneghan1; King's 
Liver Pregnancy Research Group (KLPRG); 1Institute of Liver 
Studies, King’s College Hospital, London, United Kingdom; 
2Department of Obstetrics and Gynaecology, King’s College 
Hospital, London, United Kingdom

Background The overall burden of liver disease is increasing 
worldwide . Moreover, the proportion of women of repro-
ductive age diagnosed with chronic liver disease (CLD) or 
undergoing liver transplantation (LT) is also rising . This 
has to led to a growing need for multidisciplinary input 
into the management of such pregnancies . Since 2014, 
we have offered a combined hepatology & obstetrics 
clinic . We aimed to review the changing trends in preg-
nancy rates & outcome in this population over the past 3 
decades . Methods Retrospective analysis of all pregnancies 
occurring in women with CLD or following LT between 
1983-2017 at King’s College Hospital . Patients were iden-
tified from a prospectively collated database & data was 
extracted from patient records . Data was analyzed using 
GraphPad Version7 . We compared the results of pregnan-
cies occurring in 3 time periods: 1983-1996, 1997-2006, 
and 2007-2017 . Results 327 conceptions occurred in 193 
women: 80 in 48 cirrhotic women, 85 in 52 non-cirrhotic 
women & 162 in 93 women post-LT . Aetiology of liver 
disease included autoimmune hepatitis (35%), metabolic/
congenital (18%), drug toxicity (7%), PBC/PSC (7%), biliary 
atresia (6%), seronegative liver failure (7%) & viral hepa-
titis (6%) . Data was available from 313 conceptions for 
comparison . The number of pregnancies had increased 
from 30 pre-1997, to 102 between 1997-2006 & to 181 
since 2007 (Figure 1) . Median age at conception was 
similar; 28years for 1983-1997 (range 23-37), 29years for 
1997-2006 (17-49) & 29years since 2007 (16-42) . The corre-
sponding live birth rates were 73%, 70% & 87% respec-
tively . The prematurity rate (gestation <37weeks) had 
reduced significantly; 67%, 31% & 26% (p=0 .013) . The 
corresponding rates of elective terminations were 10%, 
10% & 4%; miscarriages 17%, 20% & 7%; and stillbirths 
0%, 1% & 1% . For those with available data (n=218), the 
rate of caesarean section was 80%, 33% & 50% . Conclu-
sion The number of pregnancies in women with CLD or 
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following LT has risen over the past 3 decades . The propor-
tion of pregnancies reaching term has increased signifi-
cantly . Moreover, pregnancy outcomes were favourable 
for the majority of women .

Disclosures:

Mary Cannon - Advisory Committees or Review Panels: Gilead; Speaking 
and Teaching: Gilead

Michael A . Heneghan - Consulting: Novartis; Speaking and Teaching: Falk 
Pharma

The following people have nothing to disclose: Tiong Yeng Lim, 
Enoka Gonsalkorala, Stella Gabeta, Leonie Penna
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Serum soluble programmed cell death 1 level 
as a key predictor for spontaneous functional 
cure of chronic hepatitis B patients
Hui-Han Hu1, Mei-Hung Pan1, Wen-Sheng Luo1, Chia-
Ling Chang3, Rachel Wen-Juei Jeng2, Yen-Tsung Huang4, 
Chien-Yu Su1, Cheng-Tse Chiang1, Chin-Lan Jen1, Sheng-
Nan Lu5, Li-Yu Wang6, Li-Rung Huang7, Chia-Ho Shih8, 
Chien-Jen Chen1, Hwai-I Yang1,3; 1Genomics Research Center, 
Academia Sinica, Taipei, Taiwan; 2Chang Gung University, 
Taoyuan, Taiwan; 3Institute of Clinical Medicine, National 
Yang-Ming University, Taipei, Timor-Leste; 4Institute of Sta-
tistical Science, Academia Sinica, Taipei, Taiwan; 5Department 
of Gastroenterology, Chang-Gung Memorial Hospital, Kaoh-
siung, Taiwan; 6MacKay College of Medicine, Taipei, Taiwan; 
7Institute of Molecular and Genomic Medicine, National 
Health Research Institute, Miaoli, Taiwan; 8Institute of Bio-
medical Sciences, Academia Sinica, Taipei, Taiwan

Background and aims: The functional cure, seroclearance 
of hepatitis B surface antigen (HBsAg), is a desired goal 
for patients with chronic hepatitis B (CHB), who often 
show weak or absent virus-specific immunity due to 
programmed cell death 1 (PD-1)-associated T cell exhaus-
tion . We aim to assess soluble PD-1 (sPD-1) as a novel sero-
marker for spontaneous HBsAg seroclearance . Method: 
Baseline and follow-up serum level of sPD-1 was evalu-
ated in all 1,046 patients from the REVEAL-HBV study who 
were hepatitis B e antigen-seronegative with serum HBV 
DNA undetectability until HBsAg seroclearance or the 
end of follow-up . sPD-1 levels were categorized in four 
groups (≥4000, 536-3999, 125-535, <125 pg/mL) according 
to upper and lower limits, and median level of quanti-
fication . We used multiple regression analyses to assess 
associations of baseline sPD-1 level with HBsAg decline 
during follow-up, and of baseline sPD-1 and its reduction 
with spontaneous HBsAg seroclearance . Odds ratio (OR) 
and rate ratio (RR) with 95% confidence interval (95% CI) 
were used to estimate magnitudes of associations . Results: 
A total of 390 patients achieved spontaneous HBsAg sero-
clearance during a mean 5 .4 years of follow-up . Base-
line sPD-1 levels were correlated with qHBsAg levels 
(P<0 .0001), and associated with decline in HBsAg during 

follow-up (OR (95% CI) for ≥0 .5 log annual decline= 4 .7 
(1 .7-12 .8), P=0 .002 for baseline sPD-1 <536 vs . ≥4000 pg/
mL) . Incidence rates of spontaneous HBsAg seroclearance 
increased with decreasing levels of baseline sPD-1 from 
11 .5, 61 .7, 96 .7, to 151 .0 per 1000 person-years for sPD-1 
levels ≥4000, 536-3999, 125-535, and <125 pg/mL, respec-
tively (Ptrend<0 .0001) . After adjustment for gender, age, 
and alanine aminotransferase level, the RR (95% CI) of 
HBsAg seroclearance was 5 .7 (3 .8-8 .6), 8 .9 (6 .0-13 .2), and 
14 .6 (9 .9-21 .6), respectively, for baseline sPD-1 levels of 
536-3999, 125-535, and <125 pg/mL compared to sPD-1 
levels of ≥4000 pg/mL . Among patients with baseline sPD-1 
levels ≥4000 pg/mL, those who reduced sPD-1 to <125 pg/
mL during follow-up had an OR (95% CI) of HBsAg sero-
clearance of 68 .6 (13 .2-357 .4) compared to those who 
persistently had sPD-1 >125pg/mL . Four SNPs near the 
SDC4 gene were associated with baseline sPD-1 levels and 
subsequent HBsAg seroclearance in a genome-wide asso-
ciation analysis . Conclusion: Reduced sPD-1 levels strongly 
predict greater chance of HBsAg decline and HBsAg sero-
clearance in HBeAg-seronegative CHB patients with HBV 
DNA undetectability . This seromarker may help in patient 
stratification, and might be considered as a promising 
target for achieving functional cure for CHB patients . 
Disclosures:

The following people have nothing to disclose: Hui-Han Hu, Mei-Hung Pan, 
Chia-Ling Chang, Rachel Wen-Juei Jeng, Yen-Tsung Huang, Chien-Yu Su, 
Sheng-Nan Lu, Li-Yu Wang, Li-Rung Huang, Chien-Jen Chen, Hwai-I Yang
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Serum HBV RNA level predicts response to 
peginterferon add-on therapy for HBeAg-posi-
tive chronic hepatitis B
Margo J. van Campenhout1, Florian van Bömmel1, Wil-
lem Pieter Brouwer1, Qing Xie3, Qin Zhang4, Fehmi Tabak5, 
Adrian Streinu-Cercel6, Jiyao Wang7, Robert J. de Knegt1, 
Anneke J. van Vuuren1, Andre Boonstra1, Thomas Berg2, Bet-
tina E. Hansen1,8, Harry L. Janssen9; 1Department of Gastro-
enterology and Hepatology, Erasmus MC University Medical 
Center, Rotterdam, Netherlands; 2Department of Gastroen-
terology and Rheumatology, Section of Hepatology, Univer-
sity Hospital Leipzig, Leipzig, Germany; 3Infectious Diseases, 
Ruijin Hospital, Jiaotong University, Ruijin, China; 4Gastro-
enterology and Hepatology, Shanghai Public Health Center, 
Fu Dan University, Shanghai, China; 5Cerrahpasa Medical 
Faculty, Istanbul, Turkey; 6National Institute of Infectious 
Disease, Bucharest, Romania; 7Gastroenterology and Hepa-
tology, Zhong Shan Hospital, Fu Dan University, Shanghai, 
China; 8Institute of Health Policy, Management and Evalua-
tion, University of Toronto, Toronto, ON, Canada; 9Toronto 
Center for Liver Disease, Toronto Western and General Hospi-
tal, Toronto, ON, Canada

Background Hepatitis B RNA (HBV RNA) is a new serum 
marker that is a direct product of the cccDNA and is asso-
ciated with response to nucleos(t)ide (NA) and peginter-
feron (PEG-IFN) monotherapy . We aimed to study if HBV 
RNA can predict response to PEG-IFN add-on therapy . 
Methods HBV RNA levels were measured in stored serum 
samples of 175 HBeAg-positive chronic HBV patients who 
were treated within an international trial (ARES study) . All 
patients started ETV 0 .5 mg/day and were after 24 weeks 
allocated to ETV monotherapy (n=90) or addition of 24 
weeks of PEG-IFNα2a 180 mcg/week (n=85) . All patients 
were followed until week 72 . HBV RNA was measured at 
week 0, 12, 24, and 36 using a RACE-PCR technique (LLQ 
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800 c/mL) . We studied the association with HBeAg loss 
at week 72 . Results The mean age was 32 (SD 10) years, 
125 (71%) were male, and HBV genotype distribution was 
7/19/42/31% for genotype A/B/C/D . The mean HBV RNA at 
baseline was 6 .1 (1 .1) log10 c/mL . Correlations with serum 
HBV DNA and qHBsAg were r=0 .8, p<0 .001 and r=0 .6, 
p<0 .001, resp . After 24 weeks of ETV, mean HBV RNA had 
declined to 4 .7 (1 .5) log c/mL, and HBV RNA was <LLQ in 
30 (17%) patients . After randomization, mean HBV RNA 
in the PEG-IFN add-on arm decreased, in contrast to HBV 
RNA in ETV monotherapy (week 36: -0 .97 vs . +0 .30 log, 
p<0 .001) . At week 72, HBeAg was negative in 27/85 (32%) 
of the PEG-IFN add-on group vs . 16/90 (18%, p=0 .04) in 
ETV monotherapy group . In patients allocated to add-on, 
HBeAg loss occurred in only 12/64 (19%) with HBV RNA 
> LLQ at week 24 vs . in 9/11 (82%) with HBV RNA <LLQ 
(p<0 .001) . HBV RNA level at randomization was inde-
pendently associated with HBeAg loss at week 72 (OR 0 .4, 
CI-95% 0 .2-0 .6, p<0 .001, adjusted for therapy allocation, 
HBV genotype, presence of PC or BCP, and ALT) . Conclu-
sion PEG-IFN add-on after 24 weeks of ETV pretreatment 
accelerated HBV RNA decline . HBV RNA level at the end of 
ETV, before PEG-IFN addition, was associated with subse-
quent HBeAg loss . Serum HBV RNA testing may help to 
select NA-treated HBeAg-positive patients who are most 
likely to benefit from PEG-IFN add-on treatment .
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REAL-B (Real-world Effectiveness from the Asia 
Pacific Rim Liver Consortium for HBV) – A Risk 
Score for the Prediction of Hepatocellular 
Carcinoma (HCC) in Chronic Hepatitis (CHB) 
Patients Treated with Oral Anti-HBV Therapy
Mindie H. Nguyen1, Hwai-I Yang2,3, Ming-Lun Yeh18, 
Grace L. Wong4, Cheng-Yuan Peng5, Chien-Hung Chen6, 
Huy N. Trinh7, Ka-Shing Cheung8, Tung-Hung Su9, Rit-
suzo Kozuka10, Eiichi Ogawa11, Jiayi Li12, Jian Q. Zhang13, 
Chris Wong19, Clifford Wong20, Debi Prasad14, Joseph Hoang1, 
Chia-Hsin Lin5, Yoshiyuki Ueno15, Edward J. Gane14, 
Huichun Xing17, Norihiro Furusyo11, Masaru Enomoto10, Jia-
Horng Kao9, Man Fung Yuen8, Ming-Lung Yu16; 1Stanford 
University, Palo Alto, CA; 2Genomics Research Center, Taipei, 
Taiwan; 3Institute of Medicine, National Yang Ming Univer-
sity, Taipei, Taiwan; 4Medicine and Therapeutic Institute of 
Digestive Disease, Kaohsiung, Taiwan; 5Division of Hepato-
gastroenterology, Department of Internal Medicine, China 
Medical University Hospital, Taichung, Taiwan; 6Chang Gung 
Memorial Hospital, Kaohsiung Medical Center, Kaohsiung, 
Taiwan; 7San Jose Gastroenterology, San Jose, CA; 8Depart-
ment of Medicine, The University of Hong Kong, Hong KOng, 
Hong Kong; 9National Taiwan University, College of Medi-
cine, Graduate Institute of Clinical Medicine, Taipei, Taiwan; 
10Hepatology, Osaka City University Graduate School of Med-
icine, Osaka, Japan; 11Kyushu University Hospital, Fukuoka, 
Japan; 12Palo Alto Medical Foundation, Mountain View, CA; 
13Chinese Hospital and Clinics, Daly City, CA; 14Liver Trans-
plant Unit, Auckland City Hospital, Auckland, New Zealand; 
15Yamagata University Faculty of Medicine, Yamagata, Japan; 
16Department of Internal Medicine, Kaohsiung Medical Uni-
versity, Heptobiliary Division, Kaoshiung, Taiwan; 17Liver 
Department, Beijing Ditan Hospital, Capital Medical Univer-
sity, Beijing, China; 18Hepatobilary Division, Department of 
Internal Medicine, Kaohsiung Medical University, Kaohsiung, 
Taiwan; 19Christopher Wong, Inc, Sutter Health, San Francisco, 
CA; 20Clifford Wong, Inc, Sutter Health, San Francisco, CA

Background: The PAGE-B score was developed to predict 
HCC risk in treated Caucasian CHB patients . This study 
developed, validated and compared a non-invasive risk 
score (REAL-B score) to predict HCC in a large consortium 
of Asian Americans and Asia Asians with CHB on oral anti-
viral therapy . Methods: Data were from the REAL-B consor-
tium database (n=9106 treated CHB patients; 6 US and 11 
centers from 5 Asia Pacific countries) . Patients excluded 
(n=1752) had HCC at baseline, within 1 year from study 
entry or treatment date before study . For risk score devel-
opment, patients were randomly divided into 2 groups: 
derivation group [(DG), n=4902; 368 HCC cases] and vali-
dation group [(VG) n=2452; 173 HCC cases] . Cox regres-
sion analyses determined HCC predictors . Results: Overall, 
median age 49 .0 (39 .2-57 .0) years; majority male (70%), no 
cirrhosis (82%) or decompensated cirrhosis (92%) at base-
line, HBeAg negative (65%), HBV genotype B (59%), CPT 
class A (82%), median MELD score 6 .3 (6 .0-7 .4) There were 
no significant differences in demographics between DG/VG 
groups . In the DG, cirrhosis at baseline (HR: 2 .59, 95% CI: 
2 .00-3 .36, p<0 .0001; score=2) and platelet count <100 (HR: 
2 .24, 95% CI 1 .54-3 .25, p<0 .001; score=2) were strongest 
HCC predictors followed by age, male gender, diabetes 
mellitus, lower platelet count and AFP >20; variables 
formed a 13-point REAL-B score to predict 10-year HCC risk 
range 0 .004 to 0 .83 . In VG cohort, PAGE-B score produced 
an area under the curve (AUROC) of 0 .74-0 .73 predicting 
HCC risk at 3, 5, 10 years respectively . The REAL-B score 
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performed significantly better than PAGE-B predicting risk 
of 3, 5, 10-year HCC development with AUROC of 0 .80-
0 .77 (p=0 .0111-0 .0013), respectively (Figure) . Using the 
REAL-B score, the projected cumulative incidence of HCC 
at the 10th year in VG was 4 .1%, 17 .4%, and 63 .6% for 
low, medium, and high score groups, respectively . Conclu-
sion: The REAL-B score is an updated model based on five 
physiologic variables and the presence of diabetes mellitus 
and has a high 10-year predictability for HCC development 
in Asian CHB patients on treatment .
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Polymorphism of HLA-DRB1 3’UTR (rs9272105), 
GRIK1 (rs455804), KIF18 (rs17401966) are 
associated with spontaneous HBsAg seroclear-
ance in HBeAg seronegative chronic hepatitis 
B carriers.
Rachel Wen-Juei Jeng1,2, Hui-Han Hu3, Jessica Liu3, Yu-Ju Chu3, 
Chia-Ling Chang3, Yu-Ling Lin3, Wen-Sheng Luo3, Chin-
Lan Jen3, Mei-Hsuan Lee4, Jaw-Ching Wu4,5, Chien-Jen Chen3, 
Hwai-I Yang3,4; REVEAL group; 1Department of gastroenterol-
ogy and hepatology, Chang-Gung Memorial Hospital, Linko, 
Taipei, Taiwan; 2Chang Gung University, Taoyuan, Taiwan; 
3Genomics Research Center, Academic Sinica, Taipei, Taiwan; 
4Institute of Clinical Medicine, National Yang-Ming Univer-
sity, Taipei, Taiwan; 5Translational Research Division, Medical 
Research Department, Taipei Veterans General Hospital, Tai-
pei, Taiwan

BACKGROUND: The role of polymorphisms on HLA immune 
region in predicting long term outcome of patients with 
chronic hepatitis B (CHB) is unclear . This study aims to 
examine whether polymorphisms in HLA region have 
predictive effects on spontaneous HBsAg seroclearance 
among HBeAg seronegative CHB patients . METHODS: 
A total of 2672 HBeAg seronegative CHB patients were 
enrolled in this study . Eleven SNPs, rs2856718 (HLA-
DQB1 3’UTR), rs7453920 (HLA-DQB2), rs3077 (HLA-DPA1), 
rs9277535 (HLA-DPB1), rs7574865 (STAT4), rs17401966 
(KIF1B), rs455804 (GRIK1), rs9275319 (HLA-DQB1 3’UTR), 
rs9272105 (HLA-DRB1 3’UTR), rs3957146 (HLA-DQA2), and 
rs17615141(HLA-DQB1) were genotyped by TaqMan geno-
typing assay . Associations between the candidate SNPs 
and HBsAg seroclearance were assessed by two steps cox 
regression analysis (step one: SNP only; step two: multi-
variate analyses adjusted for known predictive factors) . 
RESULTS: Among 2672 HBeAg seronegative CHB patients, 
507 (19%) achieved spontaneous HBsAg seroclearance . 
Among the 11 SNPs analyzed in step one, rs17401966 GG 
genotype (MAF: 0 .299) and rs9272105 GA/GG genotype 
(MAF: 0 .494) are significantly associated with lower like-
lihood of HBsAg seroclearance with adjusted hazard ratio 
(HR) and 95% confidence interval (CI) of 0 .59 (0 .44-0 .78), 
P=0 .0002 and 0 .81 (0 .70-0 .93), P=0 .0025, respectively; 
while rs9277535 AA genotype (MAF:0 .256) and rs455804 
CA/AA genotype (MAF: 0 .32) had borderline association 
with HBsAg seroclearance [HR (95% CI)= 1 .36 (1 .08-1 .70), 
P=0 .008 and 1 .17 (1 .03-1 .33), P=0 .0135, respectively] . In step 
two, after adjusting gender, cirrhosis, smoking, alcohol, 
HBV DNA, and HBsAg, patients who carried rs17401966 
GG genotype and rs9272105 GA/GG genotype had signifi-
cantly lower chance to achieve HBsAg seroclearance [HR 
(95% CI)= 0 .60 (0 .46-0 .80), P=0 .0004 and 0 .87 (0 .76-1 .00), 
P=0 .0466, respectively], and patients who carried rs45584 
CA/CC genotype had higher chance of HBsAg seroclear-
ance [HR (95% CI)= 1 .15 (1 .02-1 .32), P=0 .0233] . CONCLU-
SIONS: HBeAg seronegative CHB patients carried the GA/
GG genotype of rs9272105 (HLA-DRB1 3’ UTR,) and the GG 
genotype of rs17401966 (KIF1B) had lower likelihood of 
achieving spontaneous HBsAg seroclearance; while those 
carried the CA/CC genotype of rs455804 (GRIK1) were 
prone to achieve HBsAg seroclearance during follow-up .
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Prevalence of hepatitis D viremia among injec-
tion drug users in San Francisco
Parag Mahale1, Peter V. Aka2,1, Xiaohua Chen3,4, 
Ping Liu3, Alan S. Wang1, Fan-Chen Tseng1, Sabrina Chen5, 
Brian R. Edlin6,7, Jeffrey S. Glenn3,8, Thomas O’Brien1; 1Divi-
sion of Cancer Epidemiology and Genetics, National Cancer 
Institute, Rockville, MD; 2International Health Department, 
ICF International, Rockville, MD; 3Division of Gastroenterology 
and Hepatology, Stanford University School of Medicine, Palo 
Alto, CA; 4Department of Infectious Disease, Shanghai Jiao 
Tong University Affiliated Sixth People’s Hospital, Shanghai, 
China; 5Information Management Services, Calverton, MD; 
6University of California, San Francisco, San Francisco, CA; 
7Weil Cornell Medical College, New York, NY; 8Department of 
Microbiology and Immunology, Stanford University School of 
Medicine, Palo Alto, CA

Background: People who inject drugs (PWID) have a high 
risk of acquiring infection with HDV, which needs HBV for 
its life cycle . HDV RNA positive people are more likely to 
transmit the virus, however, most studies that evaluated 
HDV prevalence have focused on anti-HDV measurement . 
Herein, we report prevalence of HDV viremia in PWID and 
evaluate performance of a new quantitative microarray 
antibody capture (Q-MAC) assay . Methods: We included 
PWID enrolled in San Francisco (1998-2000) and previously 
tested for HBV and HCV infection . Plasma samples from 
subjects who were positive for hepatitis B surface antigen 
(HBsAg) were tested with Q-MAC, HDV Western blot and 
HDV RNA assays . Results: Among 2,296 PWID, 73 (3 .2%) 
were HBsAg-positive of whom, 26 were positive by HDV 
Q-MAC . All 26 also tested positive by both Western blot 
and HDV RNA assays . The figure shows performance char-
acteristics of the Q-MAC assay in predicting anti-HDV or 
RNA positivity (based on previously suggested fluorescent 
intensity cut-offs) . The prevalence of HDV viremia was 
1 .1% in the overall cohort, 1 .5% among participants who 
were ever infected with HBV (HBV core antibody posi-
tive; n=1,764) and 35 .6% in HBsAg-positive . Among PWID 
who were ever infected with HBV, HDV viremia was more 
common in those with resolved HCV compared to those 
with chronic HCV infection (5 .1% vs . 0 .6%; adjusted odds 
ratio, 9 .8; p<0 .0001) . Conclusion: The novel Q-MAC assay 
performed well in predicting HDV infection in PWID . HDV 
viremia was very frequent in PWID who were positive for 
HBsAg, but uncommon overall due to the low prevalence 
of HBV infection . HCV viremia was inversely associated 
with HDV viremia .
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The Characteristics and Predictors of Post-
partum Hepatitis Flares in Women with Chronic 
Hepatitis B
Calvin Q. Pan1, Wei Yi2, Ming-Hui Li3, Yao Xie3, Zhen-Yu Zhang4, 
Gang Wan5, Ying-Wei Lv6, Ming Liu2, Yu-Hong Hu2; 1Division 
of Gastroenterology and Hepatology, NYU Langone Medical 
Center, Flushing, NY; 2Department of Obstetrics and Gyne-
cology, Beijing Ditan Hospital, Beijing, China; 3Liver Diseases 
Center, Beijing Ditan Hospital, Beijing, China; 4Department 
of Obstetrics and Gynecology, Beijing Chaoyang Hospital, 
Beijing, China; 5Department of Biostatistics, Beijing Ditan 
Hospital, Beijing, China; 6Information Center, Beijing Ditan 
Hospital, Beijing, China

Background We aimed to characterize postpartum 
disease flares among mothers with chronic hepatitis B 
(CHB). Mothers with CHB were compared to non-infected 
mothers in terms of postpartum alanine aminotrans-
ferase (ALT) abnormalities . Methods Healthy and CHB 
mothers were screened for current study . The inclusion 
criteria were test results of a liver panel available within 8 
weeks before delivery, at delivery, and during at least one 
follow-up with test results available within 16 weeks after 
delivery . Mothers who had coinfection or received anti-
viral therapy were excluded . Data including demographic, 
virological, and biochemical parameters were collected 
up to postpartum week 16 . ALT flares and exacerbations 
were defined as ALT levels 5–10-times and > 10-times 
the upper limit of normal, respectively . Outcome assess-
ments included ALT flares/exacerbation and their predic-
tive parameters . Results Among 4,236 patients enrolled, 
869 were non-infected (group A) and 3,367 had CHB 
(group B) . Infected mothers were further stratified into 
two subgroups by the presence (B1, n = 1,928) or absence 
(B2, n = 1,439) of viremia (based on the lowest levels of 
quantitation of hepatitis B virus [HBV] DNA [500 copies/
mL]) . A significantly higher frequency of ALT abnormal-
ities was observed in group B (20 .37%, vs . 28 .27%, p < 
0 .001) . ALT events mainly occurred in patients in group 
B1, with flare and exacerbation rates of 5 .96% (115/1,928) 
and 2 .96% (57/1,928), respectively . A bimodal pattern was 
observed in ALT levels in these patients, with the peaks at 
postpartum weeks 3–4 and 9–12 (Figure 1) . In multivariate 
analysis, elevated ALT levels and detectable levels of HBV 
DNA at delivery were independent risk factors for post-
partum disease flares . Further subgroup analysis in group 
B1 demonstrated that a cut-off HBV DNA level of 5 .0 
log10 IU/mL at delivery predicts ALT events with a positive 
predictive value of 14 .4% and negative predictive value 
of 98 .2% . Conclusion ALT flares/exacerbations are mainly 
observed in mothers with elevated ALT or HBV DNA levels 
≥ 5log10 IU/mL at delivery .
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Figure 1 . Postpartume ALT changes
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LncRNAH19-containing exosomes from chol-
angiocytes promote cholestatic liver injury in 
Mdr2 knock out mice
Xiaojiaoyang Li2,1, Runping Liu1, Derrick Zhao1, Emily C. Gur-
ley1, Phillip Hylemon1,3, William M. Pandak3, Luyong Zhang2, 
Huiping Zhou1; 1Microbiology and Immunology, Virginia 
Commonwealth University, RIchmond, VA; 2China Pharmaceu-
tical University, Nanjing, China; 3Gastroenterology, McGuire 
Veterans Affairs Medical Center, Richmond, VA

Background: Extracellular vesicle (EV) plays a critical 
role in regulating various physiological and pathological 
processes . Exosomes (Exs) are small EVs (40-150 nm) with 
a multivesicular endosomal origin . We recently reported 
that aberrant expression of the long non-coding RNA 
(LncRNA) H19 was associated with significant down-reg-
ulation of nuclear receptor small heterodimer partner 
(SHP), which was closely correlated with the severity of 
liver injury in Mdr2-/- mice . Both taurocholic acid (TCA) 
and estrogen (E2) induced H19 expression in cholangio-
cytes (CCs), but not in hepatocytes (HCs) . However, how 
CCs communicate with HCs in cholestatic liver injury 
remains unclear . The aim of this study to determine if 
Exs are involved in delivery of H19 from CCs to HCs to 
promote cholestatic liver injury . Methods: Age and 
gender-matched wild type (WT), Mdr2-/- and H19-/- mice 
were used for in vivo studies or for isolation of primary 
HCs and CCs . The Exs were isolated from CC culture media 
and mouse serum by ultracentrifugation and character-
ized by dynamic light scattering analysis, transmission 
electron microscopy and immunofluorescence staining . 
The expression of H19 and SHP were determined by real-
time PCR and western blot analysis, respectively . Exs from 
aged female Mdr2-/- mice (100 days old) sera were injected 
into young female Mdr2-/- mice (50 days old) via tail vein 
twice a week . One week after the last injection, mice were 
sacrificed . Livers were processed for pathological and 
molecular analysis . Results: CC-derived Exs contained high 
levels of H19 and expressed common exosome markers, 
such as CD63, LAMP1 and LAMP2 . In Mdr2-/- mice, H19 
level in sera Exs was closely correlated with the severity 
of cholestatic liver injury as indicated . Exs from 30-day 
old Mdr2-/- mice contained minimal H19, but Exs from 
100-day old mice contained significantly higher levels of 
H19, especially those from female mice . Treatment of 
50-day old female Mdr2-/- mice with Exs from 100-day old 

female Mdr2-/- mice markedly increased serum bile acid 
levels and induced fibrotic liver injury, which was associ-
ated with downregulation of SHP . Overexpression of H19 
significantly suppressed SHP expression in HCs . In contrast, 
hepatic SHP expression was upregulated in H19-/- mice . In 
addition, treatment of primary mouse HCs with Exs from 
TCA- and E2-treated WT primary mouse CCs suppressed 
SHP expression, but not with Exs from H19-/- primary 
mouse CC . Conclusion: H19-containing Exs from CCs play 
a critical role in cholestatic liver injury in Mdr2-/- mice . Our 
study suggests that serum H19-containing Exs can be used 
as a potential biomarker for cholangiopathies .
Disclosures:

William M . Pandak - Employment: Virginia Commonwealth University, 
Veterans Affairs Medical Center

The following people have nothing to disclose: Xiaojiaoyang Li, 
Runping Liu, Derrick Zhao, Emily C . Gurley, Phillip Hylemon, Huiping Zhou

146
Activation of the HDC/histamine axis by rein-
troduction of mast cells or histamine treatment 
induces hepatobiliary damage, liver inflam-
mation and fibrosis in Mdr2-/-/HDC-/- double 
knockout mice
Laura Hargrove2, Jennifer Demieville1, Lindsey Kennedy2,1, 
Joanne Thomson1, Kristen Stephenson3, Heather L. Francis1,2; 
1Central Texas Veterans Health Care System, Temple, TX; 
2Texas A&M University HSC COM, Temple, TX; 3Baylor Scott & 
Whtie, Temple, TX

Background: Primary sclerosing cholangitis (PSC) is char-
acterized by biliary damage and fibrosis . Multidrug resis-
tance-2 gene knockout (Mdr2-/-) mice develop cholestatic 
liver disease and mimic some characteristics of human PSC . 
Mast cells (MCs) infiltrate the liver of Mdr2-/- mice and PSC 
patients increasing local histamine (HA) levels (synthesized 
by l-histidine decarboxylase (HDC)) and hepatic damage . 
We have shown that knockout of the HDC/HA axis in 
Mdr2-/- mice (Mdr2/HDC (DKO)) reduces biliary damage, 
liver inflammation and hepatic fibrosis . The aim of this 
study was to determine the effects of activation of the 
HDC/HA axis by reintroducing MCs or HA on PSC-induced 
damage in DKO mice . Methods: 12 week old homozygous 
DKO mice were injected with tagged MCs (or vehicle) 
via tail vein 3 days prior to euthanasia or implanted 
with osmotic minipumps to deliver vehicle or HA (10m/
kg/BW) for 2 weeks . H&E and serum liver enzymes were 
analyzed to evaluate liver damage . We next evaluated: 
(i) HDC expression by qPCR, (ii) HA serum levels by EIA, 
and (iii) MC activation by qPCR for chymase, tryptase and 
c-Kit expression . Changes in biliary proliferation were 
evaluated by CK-19 and Ki67 immunohistochemistry . Liver 
fibrosis was evaluated by hydroxyproline assay, Sirius red 
staining in liver sections, and qPCR for a-SMA and colla-
gen-type 1a . Hepatic stellate cell (HSC) activation was 
determined by immunofluorescence and qPCR for SYP-9 . 
Liver inflammation was evaluated by staining for F4/80 
and qPCR for TNF-a and CCL-2,-3, and -5 . TGF-b1 secretion 
was determined by EIA and gene expression by qPCR . In 
vitro, cultured human HSCs (hHSCs) were stimulated with 
cholangiocyte supernatants collected from all groups of 
mice and activation was measured by qPCR for a-SMA and 
SYP-9 . Results: Activation of the HDC/HA axis by reintro-
duction of MCs or HA treatment in DKO mice significantly 
increased (i) hepatic damage/serum liver enzymes; (ii) the 
HDC/HA axis and MC activation; (iii) biliary mass/prolifer-
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ation; (iv) hepatic fibrosis/inflammation and (v) secretion 
and expression of TGF-b1 compared to DKO controls . In 
vitro, stimulation with Mdr2-/- mouse cholangiocyte super-
natant increased hHSC activation that was reduced by 
treatment with DKO cholangiocyte supernatants . hHSCs 
treated with DKO + MC or HA treated cholangiocyte 
supernatants displayed increased activation compared to 
DKO controls . Conclusion: Our data demonstrates that 
activation of the HDC/HA axis by reintroduction of MCs 
or HA treatment promotes PSC-associated damage . There-
fore, targeting MC-mediated HDC/HA axis may offer new 
therapeutic strategies for patients suffering from PSC .
Disclosures:

The following people have nothing to disclose: Laura Hargrove, 
Jennifer Demieville, Lindsey Kennedy, Joanne Thomson, Kristen Stephenson, 
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147
Lysosomal nitrosative stress: A novel mech-
anism for obesity-associated hepatic insulin 
resistance
Qingwen Qian, Zeyuan Zhang, Nicholas Lind, Ling Yang; Dia-
betes Research Center, University of Iowa, Iowa City, IA

Obesity greatly increases risk for a wide range of diseases, 
including diabetes and fatty liver disease . The lysosome is 
an acidic organelle that has central role in degrading recy-
cling intracellular and extracellular components, choles-
terol trafficking, and recycling of receptors including 
LDLR in the liver . Obesity results in a metabolically driven, 
low-grade, chronic inflammatory state in the liver, but 
how this affects lysosome dynamic and contributes to the 
disruption of glucose and lipid homeostasis are largely 
unknown . Here we show that obesity activates inducible 
nitric oxide synthase (iNOS) but disrupts S-nitrosogluta-
thione reductase (GSNOR) activity in the liver . Together, 
this results in increased S-nitrosylation of lysosomal 
enzymes, which consequently impairs the activities of 
lysosomal enzymes and lysosomal function, engendering 
lysosomal nitrosative stress . Accordingly, we find that 
in mice with liver-specific GSNOR deletion, diet-induced 
obesity (DIO) increases lysosomal nitrosative stress and 
impairs autophagy, worsening obesity-associated hepatic 
insulin resistance, steatosis and systemic glucose intoler-
ance . Notably, expression of lysosomal components that 
are resistant to S-nitrosylation, transcription factor EB 
(TFEB, a lysosomal master transcriptional factor), or treat-
ment with an autophagy enhancer all lead to improved 
insulin sensitivity in GSNOR-deficient primary hepatocytes . 
Conversely, both liver-specific overexpression of GSNOR 
and liver-specific suppression of iNOS markedly enhance 
lysosomal function and improve insulin action, steatosis 
and glucose homeostasis in DIO mice . These results indicate 
a direct role of the lysosomal nitrosative stress in defec-
tive autophagy and hepatic insulin resistance in obesity . 
Furthermore, we show that enhancing lysosome-specific 
denitrosylation capacity by overexpression of gamma-in-
terferon-inducible lysosomal thiol reductase (GILT) and 
increasing GSNOR activity by nicotinamide riboside (NR) 
treatment both significantly improve autophagy and 
insulin sensitivity in primary hepatocytes from DIO mice . 
Finally, we observed that in human samples, NAFLD and 
diabetes are accompanied by decreases in hepatic GSNOR 
activity, indicating that this mechanism is conserved and 
relevant to human disease . Taken together, our study 
provides the first insight into the inflammatory mecha-

nisms that compromise lysosome in obesity, and how this 
affects hepatic insulin sensitivity . This may lead to new 
strategies to develop therapeutics for many inflammatory 
diseases including fatty liver disease . 
Disclosures:
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ZFP36L1 controls adiposity and steatosis via 
post-transcriptional regulation of bile acid 
metabolism
Elizabeth Tarling1, Martin Turner2, Thomas A. Vallim1; 1Bio-
logical Chemistry, UCLA, Los Angeles, CA; 2Babraham Insti-
tute, Cambridge, United Kingdom

Bile acids are detergents and important signaling mole-
cules that activate the nuclear receptor FXR to control 
key metabolic processes, including feedback mechanisms 
to maintain bile acid homeostasis . Activation of FXR 
decreases the mRNA levels of several bile acid synthetic 
genes, including the expression of the gene encoding the 
rate-limiting enzyme of bile acid synthesis, Cyp7a1 . In the 
present study, we show that Cyp7a1 mRNA levels were very 
rapidly reduced (less than 30 minutes) following pharmaco-
logic FXR activation in wild-type, but not Fxr−/− or liver-spe-
cific Fxr knockout mice (FxrL-KO) . The rapid decrease in 
Cyp7a1 mRNA was suggestive of a previously unidentified 
post-transcriptional mechanism . To identify the molecular 
mechanism, we used FXR ChIP-Seq and RNA-Seq to identify 
the RNA binding protein Zfp36l1 as a novel FXR target 
gene . We showed that FXR activation using synthetic and 
endogenous agonists increases ZFP36L1 mRNA and protein 
levels in wild-type, but not Fxr−/− mice and the increased 
ZFP36L1 mRNA and protein was rapid, within 30 minutes 
after treatment with an FXR agonist . ZFP36L1 is a bona-
fide RNA binding protein that promotes degradation of 
mRNA targets by binding to AU-rich elements (AREs) in 
the 3’ UTR . We generated in vivo and in vitro gain-of-func-
tion models and used reporter assays to show that ZFP36L1 
targets the Cyp7a1 UTR . We identified a 200bp region of 
the Cyp7a1 3’ UTR that contains tandem AREs that were 
required for the ZFP36L1 regulation of Cyp7a1. In mice, we 
show that hepatic overexpression of ZFP36L1 decreased 
Cyp7a1 mRNA and decreased bile acid levels . To comple-
ment our gain-of-function studies, we generated liver-spe-
cific Zfp36l1 knockout mice (Zfp36l1L-KO) and we show that 
loss of Zfp36l1 in hepatocytes resulted in elevated Cyp7a1 
mRNA and bile acid levels as well as reduced plasma choles-
terol levels, consistent with increased bile acid synthesis . 
Given that bile acids are important signaling metabolites 
that also control lipid absorption, we investigated whether 
loss of hepatic Zfp36l1 resulted in other metabolic distur-
bances . When littermate Zfp36l1flox-flox and Zfp36l1L-KO 
were fed a Western diet, we observed that Zfp36l1L-KO 
mice had reduced body weight gain, specifically in adipose 
tissue . In addition, Zfp36l1L-KO mice also had markedly 
reduced hepatic steatosis . The differences in adiposity 
and steatosis were attributed to reduced lipid absorption, 
which is consistent with altered bile acid metabolism . Thus, 
we have identified a novel pathway that controls Cyp7a1 
and bile acid metabolism but may also have wider implica-
tions in diseases such as obesity and hepatosteatosis .
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Hepatocyte-derived mitochondrial DNA 
induces fibrogenic activation of stellate cells 
and promotes fibrosis in non-alcoholic steato-
hepatitis
Shuangshuang Zhao, PING AN, Naoki Ikenaga, Kahini A. Vaid, 
Michelle Lai, Yury Popov; Beth Israel Deaconess Medical Cen-
ter, Harvard Medical School, Boston, MA

BACKGROUND/AIMS: The mechanisms of transition from 
hepatic steatosis to progressive non-alcoholic steatohep-
atitis (NASH) remain elusive . Mitochondria, abundant in 
the liver, share structural similarities with bacteria and 
its components can be recognized as “danger signals” 
if released from damaged cells . We hypothesized that 
mitochondrial DNA (mtDNA) species released from 
injured hepatocytes promote fibrosis in NASH . METHODS: 
Lipoapoptosis was induced by palmitic acid (PA) in 
primary hepatocytes in vitro . Liver steatosis and steato-
hepatitis were induced in C57Bl/6 mice fed with methi-
onine-choline-deficient diet (MCD) . Serum mtDNA levels 
were detected and quantified by real-time PCR of two 
mtDNA-specific sequences in 54 treatment-naïve NAFLD/
NASH patients with different stages of the disease and 
14 healthy controls and MCD-fed mice . Effects of crude 
mito-DAMPs and purified native mtDNA prepared from 
liver mitochondria on the fibrogenic activity of hepatic 
stellate cells (HSC) were studied in vivo and in vitro . 
RESULTS: PA-induced lipoapoptosis in primary hepato-
cytes in vitro lead to mtDNA release into the supernatant . 
Circulating mtDNA levels in serum were elevated 5-fold 
in NAFLD/NASH patients compared to healthy subjects 
(p<0 .01) . Serum mtDNA increased several-fold in mice with 
steatohepatitis starting from 4 and peaking at 8 weeks 
of MCD feeding (p<0 .05), and correlated with the degree 
of fibrosis . Intravenous administration of mito-DAMPs 
or purified mtDNA at physiological doses (10μg/mouse) 
induced robust upregulation of α-SMA expression in HSC 
in mice primed with short-term MCD feeding, as deter-
mined by in situ immunostaining and immunoblotting of 
liver lysates 24h post-mtDNA (p<0 .05) . Activation of HSC 
was following by 2-3-fold increases in pro-fibrogenic gene 
expression (TGFβ1, procollagen α1(I) and TIMP-1) 48 hours 
after mtDNA administration (p<0 .05) . In vitro, the addition 
of both crude mito-DAMPs and purified mtDNA (1-5μg/
ml) induced significant and dose-dependent upregulation 
of α-SMA expression and cell proliferation in primary HSC 
cultures (p<0.05) . CONCLUSIONS: 1) mtDNA is elevated 
in serum of NAFLD/NASH patients 2) In mice with NASH, 
mtDNA is released from hepatocyte during lipoapoptosis, 
circulates in serum and correlates with fibrosis progres-
sion . 3) Administration of purified mtDNA is sufficient to 
directly activate hepatic stellate cells in vivo and in vitro . 
Our results suggest hepatocyte-derived mtDNA promotes 
fibrosis progression in NAFLD/NASH .
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A Negative Feedback Circuit of miR-378, NRF1, 
AMPK, SIRT1, NF-κB and TNFα Controls the 
Development of Hepatosteatosis and NASH 
Progression
Guisheng Song1,2, Tianpeng Zhang1, Clifford J. Steer1,2; 
guishengs@gmail.com; 1Medicine, University of Minnesota, 
Minneapolis, MN; 2Department of Genetics, Cell Biology and 
Development, University of Minnesota, Minneapolis, MN

Background: The progression of hepatosteatosis to liver 
injury is a critical step to hepatocarcinogenesis . However, 
the mechanistic pathways that link both disorders are 
essentially unknown . Our study was designed to determine 
the role of microRNA-378 (miR-378) in the pathogenesis 
of hepatosteatosis and its potential involvement in liver 
injury . Methods: Database mining, 5’RACE and Northern 
Blot were used to identify miR-378 primary transcript . 
Wild-type mice kept on a high fat diet (HFD) received 
tail-vein injections of miR-378-ASO (anti-sense oligonucle-
otide) or a mini-circle expression system of miR-378 for 8 
weeks . Livers and blood were collected for pathological 
and molecular analysis . Results: MiR-378 expression was 
increased in livers of HFD-treated mice . Although miR-378 
locates within the intron of Ppargc1β, it possesses its own 
transcription machinery which is independent of Ppargc1β 
and under the control of Nrf1 . Both function and expres-
sion of Ppargc1β and miR-378 is inversely correlated in 
fatty livers . Further studies revealed that miR-378 directly 
targeted Nrf1 and Prkag2 which encodes nuclear respira-
tory factor 1 and protein kinase AMP-activated non-cata-
lytic subunit gamma 2 (AMPKγ2) respectively . Activation of 
miR-378 expression in livers impaired the ability of hepato-
cytes to oxidize fatty acid, promoted hepatosteatosis, 
and induced hepatic inflammation and fibrosis . Antago-
nizing miR-378 in livers improved fatty acid oxidation of 
hepatocytes and alleviated hepatosteatosis, while addi-
tional knockdown of up-regulated Nrf1 due to miR-378 
deficiency offset the inhibitory effect of miR-378-ASO 
on hepatosteatosis . The results indicated that Nrf1 medi-
ated the role of miR-378 in promoting hepatosteatosis . 
Liver-specific expression of miR-378 also aggravated 
hepatic inflammation and fibrosis in HFD-treated mice 
by facilitating TNFα signaling . Mechanistically, miR-378 
impaired AMPK signaling to activate SIRT1 that impairs 
the transactivation capacity of the NF-κB by deacylating 
p65 . Meanwhile, Nrf1 knockdown in the liver impaired 
biogenesis of miR-378 and simulated the role of miR-378 
in inducing hepatosteatosis and liver injury . Conclusion: 
A negative feedback loop circuit consisting of miR-378, 
NRF1, AMPK, SIRT1, NF-κB and TNFα promoted hepatoste-
atosis and its progression to liver injury . Once this circuit 
is triggered, it maintains activation of miR-378 biogenesis, 
suppression of fatty acid oxidation, and activation of the 
AMPK-SIRT1-NF-κB-TNFα pathway . These results identify 
miR-378 as a molecular switch for hepatosteatosis and its 
progression to liver injury in addition to its potential as a 
therapeutic target for both conditions .
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Novel Multiparametric Magnetic Resonance 
Elastography (MRE) Protocol Accurately 
Predicts Early NASH and Disease Activity
Alina M. Allen1, Sudhakar K. Venkatesh2, Taofic Mou-
najjed3, Todd A. Kellogg5, Michael Kendrick5, Travis J. McK-
enzie5, Joseph J. Larson4, Phillip J. Schulte4, Kevin Glaser2, 
Michael L. Wells2, Vijay Shah1, Richard Ehman2, Meng Yin2; 
1Gastroenterology and Hepatology, Mayo Clinic, Rochester, 
MN; 2Radiology, Mayo Clinic, Rochester, MN; 3Pathology, 
Mayo Clinic, Rochester, MN; 4Biostatistics, Mayo Clinic, Roch-
ester, MN; 5Surgery, Mayo Clinic, Rochester, MN

Background: The lack of a reliable, noninvasive method to 
diagnose nonalcoholic steatohepatitis (NASH) is a major 
unmet need . We examined the role of a multiparametric 
magnetic resonance elastography (MRE) protocol for the 
detection of NASH before onset of fibrosis . Methods: 
Obese subjects scheduled to undergo bariatric surgery 
were prospectively enrolled . Multifrequency 3D MRE (at 
30, 40 and 60 Hz) was used prior to surgery to assess which 
viscoelastic imaging parameters correlated with early histo-
logic changes in NASH, and MRI proton density fat fraction 
(MRI-PDFF) was used to quantify steatosis . NASH was diag-
nosed based on liver biopsy obtained during surgery, and 
the histologic NAFLD activity score (NAS) was calculated 
based on the NASH Clinical Research Network criteria . The 
imaging parameters that correlated with steatosis, lobular 
inflammation and ballooning were selected using logistic 
regression . These imaging parameters were included into 
a predictive regression model of NASH diagnosis . Results: 
A total of 83 subjects were included, of whom 37 had 
biopsy-proven NASH (45%) . Only 3 subjects had advanced 
fibrosis (F3-4) . From the complex shear modulus output 
generated by MRE at multiple mechanical frequencies, 
the damping ratio (loss modulus/storage modulus) at 
30Hz and shear stiffness at 60Hz correlated with lobular 
inflammation and hepatocellular ballooning, respectively . 
The fat fraction obtained from MRI-PDFF best correlated 
with steatosis (p<0 .05) . These 3 parameters were fit into a 
generalized linear model which had high predictive perfor-
mance of biopsy-proven NASH: AUROC=0 .89 (Figure-left 
panel) . When classified by predicted case probability ≥0 .5, 
the performance parameters were the following: sensi-
tivity=0 .68, specificity=0 .85, PPV=0 .73, NPV=0 .82 . The 
relative agreement between the MRI-based predictive 
NAS and histologic NAS is illustrated in the right panel . 
Conclusion: Multifrequency 3D MRE allows identification 
of novel imaging parameters that predict early NASH and 
disease activity with high accuracy . This imaging biomarker 
represents a promising alternative to liver biopsy for NASH 
diagnosis and monitoring .
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BMS-986036 (pegylated FGF21) in patients with 
non-alcoholic steatohepatitis: A phase 2 study
Arun J. Sanyal1, Edgar D. Charles2, Brent A. Neuschwander-Te-
tri3, Rohit Loomba4, Stephen A. Harrison5, Manal F. Abdel-
malek6, Eric Lawitz7, Dina Halegoua-DeMarzio8, Yuping Dong2, 
Stephanie Noviello2, Yi Luo2, Rose Christian2; 1Virginia Com-
monwealth University, Richmond, VA; 2Bristol-Myers Squibb, 
Lawrenceville, NJ; 3Saint Louis University, Saint Louis, MO; 
4University of California-San Diego, San Diego, CA; 5Pinnacle 
Clinical Research, San Antonio, TX; 6Duke University, Durham, 
NC; 7Texas Liver Institute, University of Texas Health, San 
Antonio, TX; 8Thomas Jefferson University, Philadelphia, PA

Background: BMS-986036 is a pegylated analogue of 
human fibroblast growth factor 21, a key regulator of 
metabolism . In preclinical models of non-alcoholic steato-
hepatitis (NASH), BMS-986036 improved steatosis, inflam-
mation, hepatocyte ballooning, and fibrosis . In a Phase 2 
study in obese patients with type 2 diabetes, it improved 
insulin sensitivity, lipids, adiponectin, and fibrosis 
biomarkers . This Phase 2 study evaluated the safety, toler-
ability, and efficacy of BMS-986036 in NASH patients . 
Methods: This was a multicenter, randomized (1:1:1), 
double-blind, placebo-controlled study in adults with body 
mass index ≥25 kg/m2, biopsy-confirmed NASH (F1-F3), and 
hepatic fat fraction ≥10%, assessed by magnetic resonance 
imaging – proton density fat fraction (MRI-PDFF) . Random-
ization was stratified by diabetes status . Patients received 
subcutaneous injections of BMS-986036 10 mg daily (QD), 
BMS-986036 20 mg weekly (QW), or placebo QD for 16 
weeks . The primary efficacy endpoint was absolute change 
in MRI-PDFF at Week 16; exploratory endpoints included 
serum pro-C3 (N-terminal type III collagen propeptide, a 
fibrosis biomarker), ALT, AST, and, in a subset of patients, 
liver stiffness, assessed by MR elastography (MRE) . Results: 
74 patients were treated (median age, 51 .5 years; women, 
65%; type 2 diabetes, 38%; mean hepatic fat fraction, 
19 .5%) . Baseline characteristics, including histology, 
imaging, and biochemical parameters, were comparable 
among groups . 68 patients had MRI-PDFF data at both 
Baseline and Week 16 . At Week 16, both BMS-986036 regi-
mens significantly reduced MRI-PDFF versus placebo and 
improved pro-C3, MRE, adiponectin, ALT and AST (Table) . 
The most frequent AEs in BMS-986036-treated patients 
were diarrhea (17% vs 8% [placebo]), nausea (15% vs 
8%), and frequent bowel movements (10% vs 0%); most 
of these were mild, none was severe . Serious AEs occurred 
in 2 patients; none was considered treatment-related . 
There were no deaths and no discontinuations due to 
AEs . Conclusions: BMS-986036, QD and QW for 16 weeks, 
compared with placebo, significantly decreased hepatic 
fat fraction in patients with NASH (F1-F3) . BMS-986036 
also improved biomarkers of fibrosis (MRE and pro-C3), 
adiponectin, and markers of hepatic injury (ALT and AST) . 
These results suggest that BMS-986036 has beneficial 
effects on steatosis, liver injury, and fibrosis in NASH .
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Accuracy of vibration controlled transient 
elastography (VCTE) in grading steatosis and 
staging fibrosis in patients with nonalcoholic 
fatty liver disease (NAFLD): a prospective 
multicenter study
Mohammad Siddiqui1, Raj Vuppalanchi2, Mark L. Van Natta3, 
Cynthia A. Behling4, Melissa J. Contos1, Brent A. Neus-
chwander-Tetri5, Danielle Brandman6, James Tonascia3, 
Arun J. Sanyal1; 1Virginia Commonwealth University, Rich-
mond, VA; 2Indiana University, Indianapolis, VA; 3John Hop-
kins, Baltimore, MD; 4Sharp Memorial, San Francisco, CA; 5St. 
Louis University, St. Louis, OH; 6UCSF, San Francisco, CA

Previous studies which evaluated the performance of VCTE 
in patients with NAFLD have used the M probe and found 
a higher failure rate in NAFLD compared to other liver 
diseases, probably due to obesity . Recent availability of 
an extra-large (XL) probe and automatic probe selection 
software, which chooses the probe based on skin to liver 
capsule distance, has reportedly decreased the failure rate 
of VCTE in NAFLD . Aim: To evaluate the performance of 
the newer Fibroscan 502 Touch, which offers a machine-de-
rived choice between the M and XL probes, in grading 
steatosis and staging fibrosis in patients with histologically 
confirmed NAFLD . Methods: Adults with NAFLD who had 
liver biopsy within preceding 12 months were enrolled 
at 8 NASH CRN Clinical Centers . VCTE examinations were 
performed in a fasted state according to a standard-

ized protocol . Liver histology was reviewed and scored 
centrally in a blinded fashion . Liver stiffness measurements 
(LSM) and the controlled attenuation parameter (CAP) 
were compared to the presence and histological severity 
of hepatic fibrosis and steatosis . Results: A total of 292 
participants (32% male, 82% Caucasian, mean±SD age 
52±11 years, BMI 34±6 kg/m2) were eligible . The median 
time from liver biopsy to VCTE was 36 days . 58% had defi-
nite steatohepatitis and the mean NAFLD Activity Score 
was 4 .3 (steatosis grade: 1 .8, lobular inflammation: 1 .6, 
ballooning: 1 .0) . Mean fibrosis stage was 1 .7 and 20% had 
stage 2, 23% stage 3, and 9% stage 4 fibrosis (cirrhosis) . 
CAP detected the presence of steatosis with cross-validated 
AUROC of 0 .78 (95% CI: 0 .67, 0 .89) . With sensitivity fixed 
at 90%, a CAP of 256, 279 and 283 dB/m distinguished 
steatosis grade 0 vs higher, 0-1 vs higher and 0-2 vs higher 
with a specificity of 0 .33, 0 .43 and 0 .30 yielding a positive 
predictive value (PPV) of 0 .96, 0 .70 and 0 .34 respectively . 
Using LSM cutoffs of 4 .6, 5 .5, 6 .1 and 10 .4 kPa, the speci-
ficity (PPV, NPV) of fibrosis stage with sensitivity fixed at 
90% was 0 .27 (0 .79, 0 .49), 0 .46 (0 .65, 0 .82), 0 .43 (0 .43, 0 .90) 
and 0 .72 (0 .25, 0 .99) for detection of stage >0, >1, >2 and 
> 3 . With cutoffs of 10 .3, 11 .6, 13 .6, and 15 .8 kPa and spec-
ificity fixed at 90%, the LSM sensitivity (PPV, NPV) were 
0 .41 (0 .93, 0 .34), 0 .47 (0 .84, 0 .61), 0 .44 (0 .68, 0 .77), and 
0 .59 (0 .38, 0 .96) for same fibrosis thresholds . The overall 
cross-validated AUROC for distinguishing cirrhosis from 
lesser stages was 0 .91 (95% CI: 0 .86, 0 .96) . CONCLUSIONS: 
In a multi-center setting, VCTE using Fibroscan 502 Touch 
accurately detects steatosis grade and fibrosis stage using 
histologic analysis of biopsies as a reference .
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Performance of liver stiffness by FibroScan 
in a Large Prospective Multicenter UK Study: 
Applicability, Reliability, Diagnostic Perfor-
mance and Influence of The Probe Type And Of 
Steatosis on the Liver Stiffness Measurement
Peter J. Eddowes1, Michael E. Allison7, Emmanuel Tsochatzis2, 
Quentin M. Anstee3, David A. Sheridan4, Indra Neil Guha5, 
Jeremy F. Cobbold6, Valérie Paradis8, Pierre Bedossa8, 
Philip N. Newsome1; 1NIHR Birmingham Liver Biomedical 
Research Unit and Centre for Liver Research, University of 
Birmingham, Birmingham, United Kingdom; 2UCL Institute 
for Liver and Digestive Health, Royal Free Hospital, London, 
United Kingdom; 3Institute of cellular medicine - Faculty of 
Medical Sciences, Newcastle University, Newcastle upon Tyne, 
United Kingdom; 4Institute of Translational and Stratified 
Medicine, Plymouth University, Plymouth, United Kingdom; 
5NIHR Nottingham Biomedical Research Centre, NHS Trust 
and University of Nottingham, Nottingham, United King-
dom; 6Department of Gastroenterology, Oxford University 
Hospitals NHS Trust, John Radcliffe Hospital, Oxford, United 
Kingdom; 7Department of Hepatology, Addenbrookes Hospi-
tal, Cambridge, United Kingdom; 8Department of Pathology, 
Physiology and Imaging, Beaujon Hospital, Paris Diderot Uni-
versity, Paris, France

Background & Aims: This prospective study evaluated 
the diagnostic performance of liver stiffness measure-
ment (LSM) by FibroScan with either M or XL probe in a 
cohort of 450 patients with NAFLD . Methods: In the M118 
study 450 patients underwent FibroScan examination 
within 2 weeks of a clinically indicated liver biopsy (LB) for 
suspected NAFLD . Recruitment took place (Mar 2014-Jan 
2017) at seven UK centres . LB were scored in a blinded 
manner by two expert pathologists using the NASH CRN 
system . NASH was diagnosed using the FLIP algorithm . 
Diagnostic performance was reported in patients with 
reliable FibroScan examination (Boursier’s criteria) using 
area under the ROC curves (AUC) . Cutoffs were computed 
for high sensitivity (Se) >0 .90, high specificity (Sp) >0 .90 or 
for maximizing Se/Sp simultaneously . Univariate analysis 
was performed using Wilcoxon or Chi-square/Fisher-exact 
test . Influence of probe type and histological parame-
ters on LSM were appraised using a backwards stepwise 
multiple linear regression . Results: 408 patients completed 
the study . Of the 380 patients with a LB of sufficient size 
that showed NAFLD, 43% were female, with a median 
age 55 [IQR 19] years and median BMI 33 .8 [9 .3] kg/m2 . 
Fibrosis distribution was: F0: 17%, F1: 23%, F2: 22%, F3: 
28%, F4: 10% . 64% had NASH . 45% had a NAS score ≥5 . 
374/380 patients had a valid LSM and 331/374 had a reli-
able LSM giving 98% applicability and 89% reliability . 
Patients with unreliable LSM had a higher BMI: 39 .0 vs 
32 .8, p<10-6 . 121 (37%) patients were measured using the 
M probe, 210 (63%) patients using the XL probe . Perfor-
mance characteristics are shown in the Table . Univariate 
analysis showed that probe type (p=0 .62) did not influ-
ence LSM, whereas steatosis (p=0 .047), lobular inflamma-
tion (p<10-5), ballooning (p<10-6) and fibrosis (p<10-16) all 
did . However, at multivariate analysis the only param-
eter significantly influencing LSM was fibrosis stage  
(p<10-16), with no association seen for steatosis or probe 
type . Conclusion: LSM by FibroScan is a reliable technique 
to non-invasively assess liver fibrosis in NAFLD patients . 
Probe type and steatosis do not influence LSM .

Performance characteristics of FibroScan

C: cutoff; Pr: prevalence; PPV: positive predictive value; NPV: 
negative predictive value .

Disclosures:

Quentin M . Anstee - Advisory Committees or Review Panels: NewGene; 
Consulting: Eli Lilly, Falk, Genfit, Intercept, Inventiva, Kenes, Janssen, Pfizer, 
Raptor Pharma, Tobira; Grant/Research Support: Abbvie, GSK, Tobira, 
Vertex

Philip N . Newsome - Advisory Committees or Review Panels: Novo Nordisk, 
Boehringer Ingelheim, Shire, DS BioPharma, Gilead; Consulting: AbbVie; 
Grant/Research Support: Pharmaxis

The following people have nothing to disclose: Peter J . Eddowes, 
Michael E . Allison, Emmanuel Tsochatzis, Indra Neil Guha, Pierre Bedossa

185
norUrsodeoxycholic acid (norUDCA) improves 
non-alcoholic fatty liver disease (NAFLD): 
Results from a randomized placebo-controlled, 
double-blind phase IIa study
Stefan Traussnigg1, Jörn M. Schattenberg2, Muenevver Demir3, 
Johannes Wiegand4, Andreas Geier5, Gerlinde Teuber6, 
Wolf Peter Hofmann7, Andreas E. Kremer8, Frank Spreda9, 
Johannes Kluwe10, Joerg Petersen11, Tobias Boettler12, 
Emina Halilbasic1, Roland Greinwald13, Markus Proels13, 
Michael P. Manns14, Peter Fickert15, Michael H. Trauner1; For 
the Austrian/German NAFLD-norUDCA Study Group; 1Depart-
ment of Internal Medicine III - Division of Gastroenterology 
and Hepatology, Medical University Vienna, Vienna, Austria; 
2Department of Internal Medicine I - Division of Hepatology, 
Johannes-Gutenberg University, Mainz, Germany; 3Depart-
ment of Internal Medicine - Division of Gastroenterology 
and Hepatology, University of Cologne, Cologne, Germany; 
4Department of Internal Medicine - Division of Gastroenterol-
ogy and Hepatology, University of Leipzig, Leipzig, Germany; 
5Department of Medical Clinic and Outpatient Clinic II, Uni-
versity of Wuerzburg, Wuerzburg, Germany; 6Teubner Con-
sulting & Research UG, Frankfurt/M., Germany; 7Practice for 
Gastroenterology, Berlin, Germany; 8Department of Medicine 
I, Friedrich-Alexander University, Erlangen, Germany; 9Prac-
tice of Hadem/Spreda, Daaden, Germany; 10Department of 
Internal Medicine, Division of Hepatology, University Hospital 
Hamburg-Eppendorf, Hamburg, Germany; 11Ifi-Studies and 
Projects at the Asklepios Clinic St. Georg, Hamburg, Germany; 
12Department of Internal Medicine II - Division of Gastroen-
terology and Hepatology, University of Freiburg, Freiburg, 
Germany; 13Dr. Falk Pharma GmbH, Freiburg, Germany; 
14Department of Gastroenterology, Hepatology and Endo-
crinology, Hannover Medical School, Hannover, Germany; 
15Department of Internal Medicine - Division of Gastroen-
terology and Hepatology, Medical University of Graz, Graz, 
Austria

norUDCA is a side chain-shortened homologue of UDCA 
undergoing hepatic enrichment . Aim: To compare 500 
mg/d or 1500 mg/d of oral norUDCA with Placebo (PBO) 
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in the treatment of NAFLD . METHODS: Patients with a 
clinical diagnosis of NAFLD and serum ALT levels of > 0 .8 
ULN were randomized to a 12-week treatment period and 
a 4 week follow-up . Primary efficacy endpoint was the 
mean relative change (%) in ALT levels between the base-
line and the end-of-treatment (EOT) visit . RESULTS: 198 
patients were randomized and analysed . Baseline data 
were comparable between treatment groups (mean age 
47 years, 62% males, BMI 30 .2, and 10% T2D) . Results for 
the primary endpoint are shown in Table 1 . Similar results 
were found for other liver enzymes . Serum ALP, FGF-19, 
FGF-21and BMI remained unchanged . Serum triglycerides 
declined whereas LDL-C and HDL-C increased slightly . The 
number of patients with severe steatosis assessed by US 
declined; in line with data in a small subset of patients 
undergoing analysis of hepatic fat content by MRI or 
MR-spectroscopy (MRS) . As such the mean value of hepatic 
fat fraction on MRI/MRS decreased under 1500mg/d (n=8) 
from 21 .3% to 16 .3% at the end of treatment, while 
remaining almost constant under 500mg/d (n=8: 14 .6% 
to 15 .5%) and PBO (n=5: 17 .0% to 16 .0%) . About 50% 
of patients underwent Fibroscan (M, XL probe) or ARFI . 
The proportion of patients with low degrees of liver stiff-
ness (stage 0/1) increased in the 1500 mg/d group (55 .6% 
to 67 .5%) while decreasing in the 500 mg/d- (62 .5% to 
58 .3%) and the PBO group (72 .7% to 61 .1%) . Serious 
adverse events occurred in 6 patients (2 in the 500 mg/d-, 
1 in the 1500 mg/d-group, and 3 in the PBO group, respec-
tively) . Treatment Emergent Adverse Events were reported 
in a similar number of patients across groups . ADRs were 
reported for 25 patients in the 1500mg/d-, 15 patients in 
the 500mg/d- and 16 patients in the PBO-group . CONCLU-
SION: norUDCA resulted in a significant reduction of ALT 
values within 12 weeks of treatment when compared to 
PBO . The highest effect occurred at 1 .500 mg/d . The results 
are supported by improvement of steatosis and liver stiff-
ness in the subsets analysed . norUDCA was safe and well 
tolerated .

Table 1: Relative change (%) in ALT between baseline and 
EOT (ITT)

* Repeated 95% CI

** Testing of H01: μN1500-μPlacebo ≥ 0 and H02: μ 
N500-μPlacebo ≥ 0 (inverse normal test statistic)
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4D Dynamic FDG-PET correlates with hepatic 
inflammation and steatosis in patients with 
non-alcoholic steatohepatitis
Souvik Sarkar1, Michael Corwin2, Kristin Olson3, Susan Stew-
art4, Cole R. Johnson1, Ramsey Badawi2, Guobao Wang2; 1Gas-
troenterology and Hepatology, University of California Davis, 
Sacramento, CA; 2Radiology, University of California, Davis, 
Sacramento, CA; 3Pathology, University of California, Davis, 
Sacramento, CA; 4Biostatistics, University of California, Davis, 
Sacramento, CA

Background: Non-alcoholic fatty liver disease (NAFLD) and 
its more severe form, non-alcoholic steatohepatitis (NASH), 
are major causes of chronic liver disease characterized by 
a progressive spectrum of steatosis, inflammation and 
fibrosis . Current noninvasive modalities remain limited 
for detection and quantitation of NASH, with liver biopsy 
providing an imperfect ‘gold standard .’ The lack of nonin-
vasive tests has made management of NASH challenging . 
We propose to utilize four-dimensional (4D) dynamic 
positron emission tomography (PET) with the widely-used 
radiotracer 18F-fludeoxyglucose (FDG) as a novel, clini-
cally effective method for evaluating liver inflammation 
and steatosis and thus for determining NASH . Methods: 
The pilot cohort included 10 patients with a diagnosis 
of NAFLD/ NASH confirmed via biopsy within 6 months . 
Patients with concomitant liver diseases or prior bariatric 
surgery were excluded . Dynamic FDG-PET images were 
acquired over one hour using list-mode data acquisition . 
The time activity curves of 8 hepatic regions of interest 
corresponding to 8 segments, were extracted from the 
dynamic images . Kinetic parameters, representing various 
rate constants of FDG transport (K1, k2, k3 and k4), were 
estimated by tracer kinetic modeling accounting for liver’s 
dual blood supply . The overall FDG influx rate Ki=K1*k3/
(k2+k3) and standardized uptake values (SUV) of FDG were 
calculated . Liver biopsy was scored per the NASH Clinical 
Research Network criteria for steatosis (0-3), inflammation 
(lobular inflammation + ballooning degeneration: 0-5) 
with total calculated as NAFLD activity score (NAS: 0-8) . 
MR-PDFF was performed to measure hepatic steatosis . 
Results: The cohort (n=10) included patients aged 18-67 
years, with 7 white, 3 Hispanic and 7 female patients . BMI 
range was 24 .4-43 .1 kg/m2 . ALT range was 13-121 U/L . 
The cohort had an equitable spread across steatosis (1-3), 
inflammation (1-5) and NAS scores (3-7), although the 
sample size was small . FDG-K1 was significantly correlated 
with liver inflammation (r=0 .805; p=0 .005) and overall NAS 
(r= 0 .67; p=0 .031) . SUV value was significantly correlated 
with biopsy steatosis grade (r= 0 .74; p=0 .01) and MR-PDFF 
(r=0 .897, p=0 .001), respectively . Conclusions: 4D dynamic 
FDG-PET has the potential to accurately determine liver 
inflammation and steatosis in NAFLD and NASH . This study 



108A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

fills an essential gap in noninvasive evaluation of NAFLD 
and NASH patients and provides seed data for FDG kinetic 
parameters to understand physiologic changes in NAFLD 
patients especially with therapeutic interventions .
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Deficiency of bile acid transporter Ostα alters 
plasma oxysterol mediated Lxrα/β signaling 
and lipid accumulation in mouse adipose
Supriya Kulkarni1, Carol J. Soroka1, Jeffrey G. McDonald2, 
James L. Boyer1; 1Internal Medicine, Digestive Diseases, Yale 
University School of medicine, New Haven, CT; 2Center for 
Human Nutrition, UT Southwestern Medical Center, Dallas, TX

BACKGROUND: Mice deficient in Organic solute trans-
porter (OST) α/β, a bile acid (BA) and sterol/oxysterol trans-
porter, have lower adipose mass and are protected from 
adiposity . While BAs activate Fxr/Tgr5, oxysterols activate 
Lxrα/β . We have previously demonstrated expression of 
Osta/β in mouse adipose, however mechanisms leading to 
lower adiposity in these mice remains unknown . AIM: To 
determine whether deficiency of Ostα alters differentia-
tion and lipid accumulation in adipocytes via changes in 
substrate concentrations and activation of Fxr/Tgr5 and 
Lxrα/β pathways . METHODS: Sterol, oxysterol concen-
trations, Fxr, Lxrα/β and lipid metabolic gene expres-
sion were quantified in Ostα WT and KO adipose tissue 
(11 weeks, male) by qPCR . Mouse embryonic fibroblasts 
(MEFs) isolated from Ostα WT and KO mice were differ-
entiated in vitro, treated with BA and oxysterol metab-
olites and gene expression quantified . RESULTS: There 
were no differences in Fxr and Tgr5 mRNA expression in 
Ostα KO adipose relative to WT . Further, Ostα WT and 
KO MEFs demonstrated similar changes in lipid accumula-
tion upon treatment with Fxr (TCA, UDCA, GW4064) and 
Tgr5 (LCA, INT777) ligands . These observations indicated 
that differences between Ostα WT and KO adipose were 
not BA driven . Interestingly, there was a 40% decrease in 
adipose Lxrα, Lxrβ, Cyp27a1, and Cd36 mRNA expression 
in KO relative to WT . These decreases were even more 
pronounced when gene expression was quantified in WT 
and KO mature adipocytes only . Along with lower Lxrα/β, 
Ostα KO had significantly lower neutral sterol concen-
trations in plasma and adipose . Plasma concentration of 
24,25-dihydrolanosterol was lower in Ostα KO indicating 
lower hepatic cholesterol synthesis relative to WT mice . 
Plasma concentrations of endogenous Lxrα/β ligands 
(27-hydroxyholesterol, 24(S),25-epoxycholesterol) were 
1 .5-4 fold higher in Ostα KO mice . While adipose levels 
of epoxy ligand remained high, those of 27-hydroxyho-
lesterol were lower in Ostα KO . In vitro, the epoxy ligand 
induced Lxrα/β target genes in both Ostα WT and KO, but 
27-hydroxycholesterol activated these genes only in the 
WT MEFs. CONCLUSION: Our observations indicate that 
deficiency in Ostα potentially leads to differential accu-
mulation of Lxrα/β ligand in adipocytes . We speculate that 
lower Lxrα/β activity leads to altered regulation of genes 
involved in adipose differentiation resulting in lower 
adiposity in Ostα KO mice . Overall changes in adipose, 
liver and intestinal gene expression indicate the potential 
of Ostα/β as a target for therapy to reduce adiposity .
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Anti-inflammatory effects of miR-21 depletion 
in the macrophage response to cholestatic 
liver injury
Keisaku Sato1,2, Lindsey Kennedy1,2, Thao Giang1,2, Tian-
hao Zhou1,2, Sugeily Ramos-Lorenzo1,2, Heather L. Francis1,2, 
Shannon S. Glaser1,2, Gianfranco Alpini1,2, Fanyin Meng1,2; 
1Baylor Scott & White Healthcare, Texas A&M HSC College 
of Medicine, Temple, TX; 2Research, Central Texas Veterans 
Health Care System, Temple, TX

Background: MicroRNA-21 (miR-21) is a key microRNA in 
cholestatic liver injury . Although detailed functions of 
miR-21 in the liver are still unclear, our recent study has 
shown that miR-21-/- mice have ameliorated liver damage 
and fibrosis following bile duct ligation (BDL) surgery . We 
have also demonstrated that infiltration of macrophages 
and neutrophils in the liver is reduced in miR-21-/- mice 
during BDL . In this current study, we sought functional 
roles of miR-21 in cytokine production in liver macro-
phages and cholangiocytes during cholestatic liver inflam-
mation . Methods: In the animal studies in vivo, wild-type 
(WT) and miR-21 knockout mice were subjected to sham or 
BDL surgery . After one week, mice were sacrificed and liver 
tissues were collected . Liver macrophages were isolated 
from frozen liver sections by laser capture microdissection 
using anti-F4/80 antibody and Leica LMD7 microscope . 
Virtually pure cholangiocytes were obtained by immu-
noaffinity separation by using a monoclonal antibody, rat 
IgG2a . RNAs were harvested from total liver, LCM-isolated 
macrophages, and isolated cholangiocytes . RT-PCR was 
performed for inflammatory cytokine expression (IL-1β, 
IL-6, TNFα and CCL2) . Murine macrophage line RAW264 .7 
cells and human non-malignant cholangiocytes (H69) were 
transfected by lentivirus for negative control or miR-21 
inhibitor in vitro . After two days of transfection, cells 
were stimulated by lipopolysaccharide (LPS, 100 ng/mL for 
RAW264 .7, 200 ng/mL for H69) for 4 hours . RNAs were 
then harvested and RT-PCR for inflammatory cytokines 
was performed . Results: Inflammatory cytokine expression 
was elevated in total liver, LCM-isolated macrophages, and 
isolated cholangiocytes of WT BDL mice compared to WT 
sham mice . BDL also induced cytokine expression in miR-21-

/- mouse liver, isolated macrophages, and cholangiocytes 
compared to sham controls . However, cytokine production 
levels were attenuated in miR-21-/- BDL mouse compared 
to WT BDL mice, suggesting that reduced cytokine produc-
tion may be responsible for reduced liver damage in these 
knockout mice during BDL . Lentiviral miR-21 inhibitor also 
reduced inflammatory cytokine production in RAW264 .7 
cells and H69 cells induced by LPS stimulation, suggesting 
that miR-21 is associated with cytokine production both 
in macrophages and cholangiocytes . Conclusion: Our data 
suggest that miR-21 is associated with cytokine produc-
tion in liver macrophages and cholangiocytes during BDL 
in vivo, and LPS stimulation in vitro . This study indicates 
that miR-21 may be a great therapeutic target to develop 
novel treatments of biliary inflammation and liver fibrosis 
during cholestatic liver injury .
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Inhibition of hepatic senescence decreases 
biliary proliferation and liver fibrosis in vitro 
and in the Mdr2-/- mouse model of primary 
sclerosing cholangitis (PSC).
Tina Kyritsi2, Tianhao Zhou2, Fanyin Meng1, Nan Wu2, 
Julie Venter2, Thao Giang2, Gianfranco Alpini1, Shan-
non S. Glaser1; 1Research, BS&W DDRC and Medicine, Central 
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Cellular senescence occurs in response to cellular stress and 
includes irreversible growth arrest, expression of p16/p21 
and formation of senescence-associated secretory pheno-
types (SASP) that secrete pro-inflammatory cytokines . We 
have shown enhanced biliary senescence but reduced 
senescence of hepatic stellate cells (HSCs) in Mdr2-/- mice 
and human PSC samples that contributes to the enhanced 
fibrotic reaction seen in PSC . We hypothesized that inhi-
bition of cholangiocyte senescence reduces the activa-
tion of HSCs leading to reduced liver fibrosis . Methods: In 
vitro, siRNA against p21/p16 were used to downregulate 
the expression of p16/p21 in murine biliary lines (IMCLs) 
prior to evaluation of the expression of senescence (p21, 
p16, p15, p18, p53, and EGFR) and fibrosis genes (Fn-1, 
MMP9, TGF-β1 and TIMP1) by qPCR . The expression of 
the senescence markers p21/p16 was evaluated by immu-
nofluorescence (IF), in IMCLs and human hepatic stellate 
cells (HHSTeCs) . In vivo, cholangiocytes and liver samples 
were collected from male wild-type (WT) and Mdr2-/- mice 
(12 wk) . HSCs from WT and Mdr2-/- liver sections were 
obtained by Laser Capture Microdissection (LCM) . Senes-
cence and fibrosis gene expression in cholangiocytes and 
HSCs was evaluated by qPCR . p21/p16 expression in bile 
ducts and HSCs was evaluated in liver sections co-stained 
with CK-19 (biliary marker) or synaptophysin-9 (HSCs 
marker) by IF . Intrahepatic biliary mass (IBDM) and liver 
fibrosis were evaluated in liver sections . Senescence and 
fibrosis gene expression was evaluated in HHSteCs treated 
with biliary supernatants (expected to express variable 
levels of SASP) from WT and Mdr2-/- mice and p16/p21-si-
lenced IMCLs . Results: In vitro, p16 and p21 is expressed 
in IMCLs and HHSteCs by IF . Silencing of p16/p21 reduces 
cellular senescence and fibrosis of IMCLs . Incubation of 
HHSteCs with supernatants from p16/p21-silenced IMCLs 
increased senescence and reduced fibrosis gene expression 
of HHSteCs . In Mdr2-/- mice, there was: (i) enhanced IBDM, 
collagen deposition, fibrotic and senescence gene expres-
sion in cholangiocytes; and (ii) enhanced fibrotic marker 
expression, but reduced senescence in HSCs compared to 
WT mice . Incubation of HHSTeCs with Mdr2-/- biliary super-
natant (displaying higher SASP phenotype) resulted in 
increased expression of senescence and decreased expres-
sion of fibrotic gene expression of HHSTeCs . Conclusions: 
Differential changes in cellular senescence of cholangio-
cytes and HSCs contributes to the pathogenesis of liver 
fibrosis in PSC model . Therapeutic modulation of cholan-
giocyte senescence may be a key approach for managing 
HSC activation and liver fibrosis in cholangiopathies .
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β-catenin and IL-1β dependent CXCL10 
production drives progression of disease in a 
mouse model of Congenital Hepatic Fibrosis
Eleanna Kaffe1, Romina Fiorotto1,2, Valeria Mariotti1,3, Mar-
iangela Amenduni1, Massimiliano Cadamuro2, Luca Fabris3, 
Mario Strazzabosco1,2, Carlo Spirli1,2; 1Internal Medicine, Sec-
tion of Digestive Diseases, Yale University, New Haven, CT; 
2International Center for Digestive Health, University of Mila-
no-Bicocca, Milano, Italy; 3Molecular Medicine, University of 
Padova, Padova, Italy

Congenital Hepatic Fibrosis (CHF), a genetic disease caused 
by mutations in the PKHD1 gene, encoding for the protein 
fibrocystin (FPC), is characterized by biliary dysgenesis, 
progressive portal fibrosis, and by a PKA-mediated acti-
vating phosphorylation of β-Catenin at Ser675 . Biliary 
structures of Pkhd1del4/del4 mice, a mouse model of CHF, 
secrete CXCL10 a chemokine able to recruit macrophages . 
The aim of this study is to clarify whether CXCL10 secre-
tion by cholangiocytes plays a pathogenetic role in disease 
progression in CHF/CD and to understand the mechanisms 
leading to increased CXCL10 secretion . We demonstrate 
that treatment of Pkhd1del4/del4 mice for three-month with 
AMG-487, an inhibitor of CXCR3 the cognate receptor 
of CXCL10, reduces the peribiliary recruitment of M2 
macrophages (CD45+F4/80+ cells), spleen size, liver fibrosis 
(Sirius red), and cyst growth (K19+ area), consistent with a 
pathogenetic role of CXCL10 . Furthermore, we show that 
in FPC-defective cholangiocytes, isolated from Pkhd1del4/

del4 mice, CXCL10 production is mediated by JAK/STAT3, 
in response to IL-1β and β-Catenin . Specifically, IL-1β 
promotes STAT3 phosphorylation whereas β-Catenin 
promotes its nuclear translocation . Increased pro-IL-1β was 
regulated by NF-kB and increased secretion of active IL-1β 
was mediated by the activation of NLRP3 inflammasome 
(increased expression of caspase 1 and NLRP33) . Conclu-
sions: In FPC-defective cholangiocytes, β-Catenin and IL-1β 
are responsible for STAT3-dependent secretion of CXCL10 . 
In vivo experiments show that this mechanism is of patho-
physiological relevance, as targeting the CXCL10/CXCR3 
axis prevents the recruitment of macrophages, reduces 
inflammation and halts the progression of the disease . The 
increased production of IL-1β highlights the autoinflam-
matory nature of CHF and may open novel therapeutic 
avenues .
Disclosures:
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Inhibition of H2 histamine receptor by 
Vivo-Morpholino treatment decreases mast 
cell activation, large biliary proliferation, 
angiogenesis, fibrosis and inflammation in 
the Mdr2-/- mouse model of primary sclerosing 
cholangitis
Lindsey Kennedy3,2, Jennifer Demieville2, Laura Har-
grove3, Fanyin Meng1,2, Gianfranco Alpini2,3, Steven Smith1, 
Heather L. Francis2,3; 1Scott and White Memorial Hospital, 
Temple, TX; 2Central Texas Veteran’s Health Care System, 
Temple, TX; 3Texas A&M University HSC COM, Temple, TX

Background: Histamine (HA) (i) is a trophic factor that 
increases biliary damage, hepatic fibrosis and biliary 
vascular endothelial growth factor (VEGF) expression . 
HA binds to one of four G-protein coupled receptors, 
H1-H4 HRs, expressed by large cholangiocytes and mast 
cells (MCs) . We have shown that HA increases large, but 
not small cholangiocyte proliferation, via H2HR . In Mdr2-

/- mice (i) MC activation and HA levels are increased and 
(ii) the H2HR blocker, ranitidine, decreases liver damage . 
We hypothesized that targeting hepatic H2HR using 
Vivo-Morpholino decreases large biliary proliferation and 
liver damage in Mdr2-/- mice . Methods: Mdr2-/- mice were 
treated with mismatch or Vivo-Morpholinos to decrease 
H2HR expression by tail vein injection 2x/week for 1 week . 
Serum, liver and isolated cholangiocytes were obtained . 
Liver damage was assessed by H&E along with serum liver 
enzymes . MC activation was determined by staining for 
mouse MC protease-1 and by qPCR for chymase, tryptase 
and c-Kit in total liver (TL) and in laser micro-dissected 
(LMD) MCs . H2HR expression was measured in TL, isolated 
cholangiocytes and MCs by qPCR . Changes in large biliary 
mass and proliferation were detected in liver sections 
by CK-19 and Ki-67, as well as in large cholangiocytes by 
qPCR for PCNA . Angiogenesis was measured by qPCR and 
immunofluorescence (IF) for VEGF-A/C and von Willebrand 
factor in TL . We evaluated liver fibrosis using hydroxy-
proline assay and Sirius red staining . HSC activation was 
measured by IF and qPCR for SYP-9 in LMD-isolated HSCs . 
Inflammation was determined by staining for F4/80 and 
by qPCR for IL-6/10 and TGF-b1 expression in TL . Serum 
levels of HA, VEGF and TGFβ-1 were measured by EIA . In 
vitro, cultured MCs were treated with vehicle or ranitidine 
(10 μM, 48 hrs) prior to co-culture with large mouse chol-
angiocytes and human HSCs . Following treatment, biliary 
proliferation was detected by BrDU incorporation and HSC 
activation by IF for α-SMA . Results: Treatment with H2HR 
Vivo-Morpholino in Mdr2-/- mice decreased (i) hepatic 
damage/inflammation; (ii) large IBDM/proliferation; (iii) 
MC activation and H2HR expression; (iv) angiogenesis and 
fibrosis and (v) HA, VEGF and TGF-β1 secretion compared 
to mismatch . In vitro, co-culture with ranitidine-treated 
MCs decreased large biliary proliferation and HSC activa-
tion compared to vehicle . Conclusion: Inhibition of H2HR 
signaling via Vivo-Morpholino treatment decreases MC 
activation/HA secretion and large IBDM/proliferation, 
thereby ameliorating PSC-induced angiogenesis, fibrosis 
and inflammation . Therapeutics targeting the HA/H2HR 
axis may be beneficial in treating PSC .
Disclosures:
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Modelling Primary Sclerosing Cholangitis using 
Induced Pluripotent Stem Cell-Derived Cholan-
giocytes and 3-Dimensional Biliary Spheroids
Nidhi Jalan-Sakrikar1, Thiago Milech De Assuncao1, 
Guang Shi1, Lorena Loarca1, Petra Hirsova1, Zachary Resch2, 
Charles B. Rosen3, Julie Heimbach4, Timucin Taner4, Greg-
ory J. Gores1, Nicholas F. LaRusso1, Robert C. Huebert1; 1Gas-
troenterology and Hepatology, Mayo Clinic, Rochester, MN; 
2Research Services, Mayo Clinic, Rochester, MN; 3Transplant 
Center, Mayo Clinic, Rochester, MN; 4Department of Surgery, 
Mayo Clinic, Rochester, MN

Introduction: Primary Sclerosing Cholangitis (PSC) is 
a chronic fibroinflammatory disease of the biliary tract 
characterized by cellular senescence and progressive peri-
portal fibrogenesis . The etiology and pathophysiology of 
PSC remains unclear, due in part to a lack of patient-spe-
cific in vitro models . Recently, our group and others 
developed systems to create induced pluripotent stem 
cell (iPSC)-derived cholangiocytes (iDCs) . The purpose of 
this study was to develop individualized iDCs and biliary 
spheroids (cholangioids) from subjects with PSC for disease 
modelling . Methods and Results: Fibroblasts from healthy 
controls and PSC subjects were isolated and reprogrammed 
to pluripotency via forced expression of KLF4, OCT4, 
SOX2, and c-MYC . iPSC clones underwent quality control 
including differentiation to the three primary germ layers 
(endoderm, mesoderm, and ectoderm), karyotype anal-
ysis, as well as staining and flow cytometry for Oct4, SSEA, 
Nanog, and TRA-1-60 . Individualized iPSC were differ-
entiated to cholangiocytes and subsequently grown in a 
3-dimensional, matrigel-based culture to induce formation 
of cholangioids . Samples from PSC subjects differentiated 
as efficiently as those from healthy subjects, as assessed by 
the acquisition of the biliary cytokeratins, CK7 and CK19 . 
PSC-derived iDCs showed increased secretion of the extra-
cellular matrix (ECM) molecule, fibronectin (4 .12±1 .13 
fold, p<0 .01) as well as the inflammatory cytokines, IL-6 
(10 .3±3 .7 fold, p<0 .05) and CCl2 (22±6 .5 fold, p<0 .05) . 
Moreover, PSC-derived cholangioids were smaller in size 
(18 .3±2 .5μm2 vs 9 .5±0 .92μm2, p<0 .005), morphologically 
lacked a central lumen, and showed a 6-fold increase in 
cellular senescence by SA-βGal staining . Furthermore, the 
PSC-derived iDCs release approximately 3-fold more extra-
cellular vesicles compared to the control iDCs, consistent 
with a senescence-associated secretory phenotype (SASP) . 
In accordance with the SASP, conditioned media (CM) from 
PSC-derived iDCs more potently activated hepatic stellate 
cells compared to CM from control iDCs as assessed by 
alpha SMA staining . Conclusion: We have demonstrated 
efficient generation of iDCs and cholangioids from PSC 
patients . PSC samples showed disease specific features 
including ECM deposition, luminal narrowing, cellular 
senescence, and the SASP, along with an enhanced ability 
to activate HSCs . This approach thus represents a novel 
source of individualized biliary spheroids that can be 
analyzed as subject-specific disease models and serves as 
a platform for developing therapeutics for PSC and other 
cholangiopathies .
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Comparison of Outcomes after DAA therapy 
among HCV-infected kidney transplant recipi-
ents who received grafts from either HCV-posi-
tive or negative donors.
Mai Sedki1, Camilo Cortesi1, Christopher O’Brien2, Cyn-
thia Levy2, Paul Martin2, David Roth3, Kalyan R. Bhamidimarri2; 
1Internal Medicine, Jackson Memorial Hospital/University of 
Miami, Miami, FL; 2Hepatology, University of Miami, Miami, 
FL; 3Nephrology, University of Miami, Miami, FL

Direct acting antivirals (DAA) have transformed hepa-
titic C virus (HCV) treatment . In the kidney transplant 
(KT) setting, HCV-infected ESRD patients can now receive 
deceased donor KT (DDKT) from HCV positive donors (D+) 
and undergo treatment in the post-transplant period . 
However a few cases of rejection have been reported in 
this HCV D+R+ cohort . Therefore, we sought to compare 
outcomes among HCV infected DDKT recipients (R+) who 
received a graft from HCV negative donors (D-) and D+ . 
This is a case series of 39 consecutive KT recipients of which 
14 R+ have been transplanted with a kidney from D- and 
the rest from D+ . All patients completed a full course of 
DAA therapy as per guidelines . Time to transplantation, 
efficacy of DAA therapy, number of rejection episodes, 
tacrolimus dose adjustments, and renal function were 
assessed in both groups . The average age of our cohort was 
56 .7±8 .8 and 59 .1±10 .5 years with 64% and 77% male in 
D-R+ and D+R+, respectively . In both groups the predom-
inant genotype was 1A . The median METAVIR fibrosis 
stage was 2 .0 in D-R+ and 1 .0 in D+R+ . D-R+ had 100% 
SVR at 12 weeks whereas 96% of D+R+ did . The median 
waiting time to transplantation after signing consent was 
802 days for D-R+ and 58 days in D+R+ . Additionally, the 
median time between transplantation and initiation of 
DAA therapy was 405 days and 124 days in D-R+ and D+R+, 
respectively . There were 4 antibody mediated rejection 
episodes in D+R+ and 1 mixed rejection in D-R+ . Tacro-
limus dose adjustments were required in 64% of D-R+ and 
52% of D+R+ . When comparing kidney function before 
and after treatment with DAA, 42% of D-R+ and 28% 
of D+R+ had a significant change, which is defined as an 
increase or decrease in creatinine by ≥ 0 .3mg/dL . Accep-
tance of a D+ kidney resulted in a significant decrease in 
transplant waiting time in R+ candidates without marked 
compromise . The response to DAA therapy was excel-
lent and the SVR rates were similar to those reported in 
the general population . In both groups, tacrolimus dose 
adjustments were necessary . Our data suggests that KT 
recipients should be closely monitored during and imme-
diately following HCV therapy with DAAs .

Comparing D-R+ to D+R+
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Efficacy and Safety of Sofosbuvir/Velpatasvir 
plus Ribavirin for 12 or 24 Weeks in Genotype 1 
or 2 HCV-Infected Japanese Patients with Prior 
Treatment Failure to DAA-Based Regimens
Namiki Izumi2, Tetsuo Takehara3, Kazuaki Chayama4, Hiro-
shi Yatsuhashi5, Koichi Takaguchi6, Tatsuya Ide7, Mas-
ayuki Kurosaki2, Yoshiyuki Ueno8, Hidenori Toyoda9, 
Satoru Kakizaki10, Yasuhito Tanaka11, Yoshiiku Kawakami4, 
Hirayuki Enomoto12, Fusao Ikeda13, K.C Huang1, 
Shampa De-Oertel1, Brian L. McNabb1, Gregory Camus1, 
John McNally1, Diana M. Brainard1, John G. McHutchison1, 
Satoshi Mochida14, Masashi Mizokami15; 1Gilead Sciences, 
Inc, Foster City, CA; 2Japanese Red Cross Musashino Hospi-
tal, Tokyo, Japan; 3Osaka University Hospital, Osaka, Japan; 
4Hiroshima University Hospital, Hiroshima, Japan; 5Nagasaki 
Medical Center, Nagasaki, Japan; 6Kagawa Prefectural Cen-
tral Hospital, Takamatsu, Japan; 7Kurume University Hospital, 
Kurume-shi, Japan; 8Yamagata University Hospital, Yamagata, 
Japan; 9Ogaki University Hospital, Ogaki City, Japan; 10Gunma 
University Hospital, Gunma, Japan; 11Nagoya City University 
Hospital, Nagoya, Japan; 12Hyogo College of Medicine Hospi-
tal, Hyogo, Japan; 13Okayama University Hospital, Okayama, 
Japan; 14Saitama Medical University Hospital, Iruma-gun, 
Japan; 15National Center for Global Health and Medicine, 
Ichikawa-shi, Japan

Background: There is a growing number of Japanese 
patients with HCV infection who have failed direct acting 
antiviral (DAA)-based regimens and currently have no 
salvage therapies available . This Phase 3 study evaluates 
the efficacy and safety of sofosbuvir/velpatasvir (SOF/VEL) 
plus ribavirin (RBV) for 12 or 24 weeks in Japanese patients 
with genotype (GT) 1 or 2 HCV infection who have been 
previously treated with DAAs . Methods: Approximately 
110 subjects were randomized 1:1 to receive SOF/VEL+RBV 
for 12 or 24 weeks . Randomization was stratified by GT 
and presence of cirrhosis . All subjects must have been 
previously treated with a DAA for at least 4 weeks . 
Subjects with GT1 HCV infection must have previously 
been treated with an NS5A inhibitor . The primary efficacy 
analysis is comparison of the SVR12 rates for GT1 patients 
in each of the two treatment groups to a historical control 
SVR of 50% . Results: Of 117 patients enrolled, 45% were 
male, 81% had GT1 HCV infection, and 33% had cirrhosis . 
In terms of previous HCV treatment experience, 84% had 
previously been treated with at least 2 different DAAs and 
71% had failed ≥2 regimens . 86% of GT1 patients had 
previously been treated with daclatasvir plus asunaprevir 
and 91% of GT2 patients with SOF . Virologic outcomes at 
post-treatment week 4 are presented in the table below . 
There were no on-treatment virologic failures . Complete 
SVR12 and virology data will be presented . Three (3%) 
patients discontinued study drugs due to adverse events 



112A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

(AEs) . One patient in the 12-week arm discontinued study 
drugs on Day 4 due to rash (related to study drugs) . Two 
patients in the 24-week arm discontinued study drugs; one 
on Day 85 due to hepatic angiosarcoma (not related) and 
one on Day 57 due to depression (related) . The two latter 
patients achieved SVR12 . The most common AEs were 
nasopharyngitis, anemia, and headache . No Grade 3 or 4 
AEs were considered related to study drugs . Conclusions: 
SOF/VEL+RBV has the potential to be a safe, well-tol-
erated, and effective treatment for Japanese patients 
with and without cirrhosis who have previously failed 
DAA-based regimens, a group without currently approved 
retreatment options . Baseline NS5A RASs did not affect 
treatment outcome .

Virologic Outcomes for DAA-Experienced Patients Treated 
with SOF/VEL+RBV for 12 or 24 Weeks

*RAS .resistance-associated substitution
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Hepatitis C Virus (HCV) Reinfection and 
Injecting Risk Behavior Following Elbasvir 
(EBR)/Grazoprevir (GZR) Treatment in Partic-
ipants on Opiate Agonist Therapy (OAT): 
Co-STAR Part B
Gregory J. Dore1, Jason Grebely1, Frederick Altice2, 
Alain H. Litwin3, Olav Dalgard4, Edward J. Gane5, Oren Shi-
bolet6, Brian Conway7, Ronald Nahass8, Anne Luetkemeyer9, 
Cheng-Yuan Peng10, David M. Iser11, Isaias N. Gendrano12, 
Michelle M. Kelly12, Hsueh-cheng Huang12, Peggy Hwang12, 
Eliav Barr12, Michael Robertson12, Heather Platt12; 1Kirby Insti-
tute, UNSW Sydney, Sydney, NSW, Australia; 2Yale Univer-
sity, New Haven, CT; 3Albert Einstein College of Medicine/
Montefiore Medical Center, Bronx, NY; 4Institute of Clinical 
Medicine, Akershus University, Oslo, Norway; 5Auckland City 
Hospital, Auckland, New Zealand; 6Liver Unit, Department of 
Gastroenterology, Tel Aviv Medical Center, Tel Aviv, Israel; 
7Vancouver Infectious Diseases Centre, Vancouver, BC, Can-
ada; 8ID Care, Hillsborough, NJ; 9University of California, San 
Francisco, San Francisco, CA; 10China Medical University Hos-
pital, Taichung, Taiwan; 11St. Vincent’s University Hospital, 
Melbourne, VIC, Australia; 12Merck & Co., Inc., Kenilworth, NJ

Background: High efficacy was observed in Co-STAR Part A, 
a phase 3 trial of EBR/GZR for 12 weeks in participants on 
OAT . HCV viral recurrence consistent with reinfection was 
observed in 6/296 participants through follow-up week 
(FW)24, with a reinfection rate of 3 .4 reinfections/100 
person years (95% confidence interval [CI]: 1 .3, 7 .5) . We 
provide further analysis of HCV reinfection and injec-
tion drug use risk behavior within the ongoing Co-STAR 
observational study . Methods: Co-STAR Part B is a 3-year 
observational study of participants who received at least 
one dose of EBR/GZR in Part A (n = 296) . During Part B, 
follow-up occurs every 6 months (6M, 12M, 18M, 24M, 
30M, and 36M); if HCV RNA is detected, viral genotype and 
sequencing are investigated . Participant-reported surveys 
are also administered at each visit to assess risk behavior . 
Results: Of 296 participants treated in Part A, 199 partici-
pants enrolled in Part B, and 194, 180, 172, and 43 partic-
ipants have completed follow-up visits at 6M, 12M, 18M, 
and 24M, respectively thus far . Urine drug screen (UDS) 
results were similar in Parts A and B . Positive UDS results 
were obtained in 58% of participants at enrollment in 
Part A, compared with 60%, 59%, 61%, 60%, and 61% 
of participants at enrollment, 6M, 12M, 18M, and 24M, 
respectively, in Part B . Reported drug use, including injec-
tion drug use, also has remained stable in Part B (Table) . 
In addition to the 6 viral recurrences observed from 
end-of-treatment through FW24 of Part A, a further 3 viral 
recurrences were identified in Part B: 1 at the enrollment 
visit, 1 at 6M, and 1 at 18M . Spontaneous clearance was 
seen in 3 of 5 reinfections detected through FW12 and 
in none of 4 reinfections detected after FW12 . The inci-
dence of reinfection from end of treatment through all 
completed visits in Part B is 2 .3 reinfections/100 person-
years (95% CI: 1 .1, 4 .4) . Including only those with evidence 
of persistence of reinfection, the effective incidence of 
reinfection is 1 .5 reinfections/100 person years (95% CI: 
0 .6, 3 .3) . Conclusion: HCV reinfection among participants 
on OAT following EBR/GZR therapy is uncommon, despite 
ongoing drug use . Additional follow-up data, including 
risk factors related to incidence of reinfection and specific 
risk behaviors, will be reported .
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Reported Drug Use to Follow-up Month 24
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100% SVR with 8 weeks of ledipasvir/sofos-
buvir in HIV-infected Men with Acute HCV 
Infection: Results from the SWIFT-C Trial (Sofos-
buvir-Containing Regimens Without Interferon 
For Treatment of Acute HCV in HIV-1 Infected 
Individuals)
Susanna Naggie1, Daniel S. Fierer2, michael hughes3, 
Arthur Y. Kim3, Anne Luetkemeyer4, Vincent Vu3, Jho-
anna Roa5, Diana M. Brainard6, John G. McHutchison6, 
Marion G. Peters4, Jennifer J. Kiser7, Kristen M. Marks8, Ray-
mond T. Chung3; 1Duke University Medical Center, Durham, 
NC; 2Mt. Sinai, New York City, NY; 3Harvard, Boston, MA; 
4UCSF, San Francisco, CA; 5Social & Scientific Systems, Inc., Sil-
ver Springs, MD; 6Gilead Sciences, Foster City, CA; 7University 
of Colorado, Denver, CO; 8Cornell, New York City, NY

Background: The optimal duration of ledipasvir/sofos-
buvir (LDV/SOF) for the treatment of acute hepatitis C 

virus (HCV) infection is unknown . The AASLD/IDSA HCV 
Treatment Guidance Panel recommends treating acute 
HCV like chronic infection, while the EASL Guideline Panel 
recommends 8-12 weeks of LDV/SOF . Methods: SWIFT-C 
is a multicenter, single arm trial of the AIDS Clinical Trials 
Group investigating the safety and efficacy of 8 weeks 
of LDV/SOF for the treatment of acute HCV infection in 
HIV-infected participants . Acute HCV was defined as the 
first 24 weeks of HCV infection after diagnosis, with enroll-
ment in the first 12-24 weeks . Criteria for diagnosis were 
HCV antibody or RNA seroconversion in the preceding 6 
months or new liver enzyme elevation (>5X ULN with docu-
mented normal baseline ALT or >10X ULN without base-
line ALT) and detectable HCV RNA in those without recent 
HCV testing . Genotypes 1 and 4 were allowed and other 
liver diseases were excluded (e .g . active hepatitis B) . The 
sample size for the cohort was determined by non-inferi-
ority comparison to the study-defined historical sustained 
virologic response (SVR) rate of 60%, achieved with 24-48 
weeks of pegylated interferon and weight based ribavirin . 
The primary endpoint was SVR12, defined as HCV RNA 
target not detected at 12-weeks post-treatment . Results: 
Of the 27 participants enrolled, all were male, median age 
was 46 years (IQR: 38 – 50), 9 (33%) were Hispanic, and 22 
(81%) reported having never used IV drugs . The distribu-
tion of HCV genotype was: 26 participants (96%) genotype 
1 and 1 (4%) genotype 4 . Median baseline HCV RNA was 
1,490,000 IU/mL (IQR: 32,500 – 3,560,000 IU/mL), with a 
high baseline RNA of >6 million IU/mL in 6 (22%) partic-
ipants . Median baseline CD4+ T cell count was 561 cells/
mm3 . All participants were on antiretrovirals with HIV-1 
RNA <LLOQ, of which 10 were on a ritonavir- or cobici-
stat-boosted regimen with tenofovir disoproxil fumarate 
(TDF) . All 27 participants took 8 weeks of study treatment 
and all (100%) achieved SVR12 . The 90% CI was 90% to 
100% showing superiority relative to the historical SVR 
of 60% . Ten (37%) participants had a Grade 2 or higher 
adverse event (AE); no nephrotoxicity AEs were reported . 
Conclusion: An 8-week course of LDV/SOF achieved 100% 
SVR12 in this trial of HIV-infected men with acute geno-
type 1 or 4 HCV infection, regardless of baseline HCV RNA . 
No renal toxicity was noted in participants on boosted 
TDF-inclusive HIV regimens . These data support an 8-week 
duration of LDV/SOF in the treatment of acute HCV infec-
tion in HIV-infected persons .
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Impact of HCV Treatment before vs. after 
Renal Transplantation on Time from Listing to 
Transplantation: A Multi-Center Study
David M. Chascsa1,2, Omar Y. Mousa3, Surakit Pungpa-
pong3,4, Nan Zhang5, Amy E. Chervenak1, Sreecharita Nida-
manuri1, Eduardo Rodriguez1, Diana Franco1, Kristen Ryland3, 
Andrew P. Keaveny4,3, Janna Huskey2,6, Hugo E. Vargas1,2, 
Bashar A. Aqel1,2; 1Gastroenterology and Hepatology, Mayo 
Clinic, Phoenix, AZ; 2Transplant Center, Mayo Clinic, Phoe-
nix, AZ; 3Gastroenterology and Hepatology, Mayo Clinic, 
Jacksonville, FL; 4Transplant Center, Mayo Clinic, Jacksonville, 
FL; 5Department of Biostatistics, Mayo Clinic, Phoenix, AZ; 
6Nephrology, Mayo Clinic, Phoenix, AZ

BACKGROUND: Wait list time (WLT) for renal transplan-
tation (RT) is 3-5 years . Hepatitis C (HCV) pre-RT is associ-
ated with increased adverse events (AE) post-RT . Optimal 
timing of direct acting antivirals (DAA) to treat HCV is 
unknown . AIM: To compare the impact of HCV treatment 
pre- vs . post-RT on WLT . METHODS: We retrospectively 
reviewed the course of HCV+ patients listed for RT at 
two large volume liver & kidney transplant centers . All 
patients received DAA based interferon-free regimens 
between the years 2012 and 2017 . Center A’s practice (in 
UNOS region 3) was to treat HCV pre-RT, while HCV was 
treated post-RT at Center B (in UNOS region 5) . Captured 
demographics included: age, gender, race, blood type, 
renal function, and RT quality and outcomes . WLT was 
evaluated . RESULTS: 54 patients were analyzed; 21 under-
went HCV treatment pre-RT and 33 post-RT . There was no 
difference in age, gender, HCV genotype or cirrhosis . 81% 
of patients in both groups were male (p=0 .87) . 67% of 
those treated pre-RT were black compared to 79% white 
treated post-RT (p<0 .0001) . Of 21 pre-RT, 1 underwent 
RT;1 died awaiting RT . Median WLT in pre-RT group was 
650 days (range 148-1433), compared to167 days (range 
2-203) in post-RT group (p=0 .03; figure 1) . Median WLT 
nationally, in UNOS region 3 and region 5 are 701, 598, 
and 862 days respectively . 77% received brain dead donor 
allograft . 21 patients (63%) received HCV+ kidneys . All 
had functioning allografts at last follow up . Median time 
from RT to HCV treatment was 77 days (range 30-4433) . 
There was no hepatic decompensation and all achieved 
SVR . CONCLUSION: A strategy of post-RT HCV treatment 
markedly reduced median WLT compared nationally, 
regionally, and with a center in the same health system . 
As all patients achieved SVR, delaying HCV treatment until 
after RT appeared to shorten WLT without adverse impact 
on recipients’ liver condition or overall survival .
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Adherence to Pangenotypic Glecaprevir/
Pibrentasvir Treatment and SVR12 in HCV- 
infected Patients: An Integrated Analysis of  
the Phase 2/3 Clinical Trial Program
Ashley S. Brown1, Tania M. Welzel2, Brian Conway3, Fran-
cesco Negro4, Norbert Bräu5,6, Jason Grebely7, Massimo Puoti8, 
Henning Kleine9, David Pugatch9, Federico J. Mensa9, 
Yaozhu J. Chen9, Yang Lei9, Eric Lawitz10; 1Imperial College 
Healthcare, London, United Kingdom; 2J.W. Goethe University 
Hospital, Frankfort, Germany; 3Vancouver Infectious Diseases 
Center, Vancouver, BC, Canada; 4Divisions of Gastroenterol-
ogy and Hepatology and Clinical Pathology, University Hospi-
tal, Geneva, Switzerland; 5James J. Peters VA Medical Center, 
Bronx, NY; 6Mount Sinai School of Medicine, New York, NY; 
7The Kirby Institute, UNSW Sydney, Sydney, NSW, Australia; 
8Department of Infectious Diseases, AO Niguarda Ca’ Granda, 
Milan, Italy; 9AbbVie, North Chicago, IL; 10Texas Liver Institute, 
San Antonio, TX

Background: Previous studies of anti-HCV regimens suggest 
an association between lower treatment adherence and 
reduced SVR rates . This integrated analysis assessed the 
factors associated with non-adherence to all-oral, once-
daily, interferon- and ribavirin-free, pan-genotypic gleca-
previr/pibrentasvir regimen (G/P; glecaprevir identified by 
AbbVie and Enanta) and the impact of non-adherence on 
SVR12 rates (97% overall) in HCV patients enrolled in the 
G/P phase 2/3 clinical trial program . Methods: Data were 
pooled from 2,091 patients enrolled in 8-, 12-, or 16-week 
active-treatment arms from the studies ENDURANCE-1, 
ENDURANCE-2, ENDURANCE-3, ENDURANCE-4, EXPEDI-
TION-1, EXPEDITION-4, SURVEYOR-II, and MAGELLAN-1 . 
Adherence was measured via pill count and defined as 
compliance to the assigned G/P regimen of at least 80% 
at all on-treatment visits . Interaction of non-adherence 
with the treatment outcome was assessed using a multi-
variate linear regression model, controlling for baseline 
demographic and clinical characteristics . Results: Overall, 
88 .5% (1,851/2,091) patients were adherent to G/P at all 
consecutive between-visit intervals . Subgroups with the 
lowest adherence included patients with genotype 3 infec-



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 115A

 Denotes AASLD Presidential Poster of Distinction

tion (80 .0% [419/524]), severe renal impairment (79 .8% 
[83/104]), and those on stable opioid substitution therapy 
(78 .2%, [115/147]) . Significant independent predictors of 
non-adherence were current alcohol use (vs non-use; odds 
ratio [95% confidence interval]: 1 .96 [1 .29, 2 .98]), previous 
alcohol use (vs non-use; 1 .87 [1 .21, 2 .90]), genotype 3 infec-
tion (vs genotype 1; 2 .16 [1 .54, 3 .03]), and severe renal 
impairment (yes vs no; 2 .79 [1 .56, 4 .97]) . In the adherent 
subgroup, AEs were experienced by 66% (1,228/1,851) and 
serious AEs by 3% (55/1,851) of patients . In the non-ad-
herent subgroup, those values were 72% (174/205) and 5% 
(13/240) . The SVR12 rates were similar between adherent 
and non-adherent patients (table) . Conclusion: In HCV-in-
fected patients treated with the G/P regimen for 8, 12, 
or 16 weeks, overall adherence was high . Non-adherence 
was not associated with increased virologic failure rates, 
suggesting a good forgiveness of this once-daily regimen . 
These data provide further support for the high SVR  
rates seen in G/P clinical studies, regardless of patient  
characteristics .
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Heritability and shared gene effects of novel 
gut microbiome associated serum metabolite 
in NAFLD: A twin and family study
Cyrielle CAUSSY1,2, Min-Tzu Lo3, Cynthia Hsu1, Amy Liu1, 
Ricki Bettencourt1, Veeral H. Ajmera1, Shirin Bassirian1, Jon-
athan Hooker4, Ethan Z. Sy4, Lisa M. Richards1, David A. Bren-
ner1,5, Claude B. Sirlin4, Chi-Hua Chen3, Rohit Loomba1,6; 
1NAFLD Research Center, University of California, San Diego, 
La Jolla, CA; 2Medicine, Lyon 1 University, Lyon, France; 
3Radiology, University of California, San Diego, La Jolla, CA; 
4Liver Imaging Group, Radiology, University of California, San 
Diago, La Jolla, CA; 5Gastroenterology, University of Califor-
nia, San Diego, La Jolla, CA; 6Division of Gastroenterology and 
Epidemiology, University of California, San Diego, La Jolla, CA

Background: Studies have shown that nonalcoholic fatty 
liver disease (NAFLD) is heritable and has a shared gene-ef-
fect with metabolic risk factors . However, the heritability 
of the serum metabolites associated with NAFLD has not 
been assessed . The aim of this study was to investigate 
whether serum metabolites are heritable and if there are 
any shared gene-effects with NAFLD . Methods: This is a 
cross-sectional analysis of a well-characterized prospec-
tive cohort of community-dwelling Twins and Family 
from southern California (156 subjects: 100 twins; 37 
monozygotic, 13 dizygotic twin pairs; 56 sibling-sibling or 
parents-offspring) . Hepatic steatosis was assessed using 
magnetic resonance imaging proton density fat fraction 
(MRI-PDFF) . Serum metabolite analysis was performed by 
Metabolon platform using UPLC-MS/MS and GC/MS . Serum 
metabolites associated with NAFLD were assessed using a 
Welch’s t-test and a sampling permutation by running 
1,000 random selections of the dataset for each serum 
metabolite was performed to assess the familial effect . 
The association of serum metabolites with NAFLD was 
confirmed using generalized estimating equations (PROC 
GENMOD) to account for intrapair correlation within 
twinship . A classic twin ACE model was used to estimate 
the heritability of the serum metabolites and the shared 
gene effect (RG) between serum metabolites and NAFLD . 
Results: Mean (± sd) age and body mass index were 46 .3 
(± 19 .8) years and 26 .6 (± 6 .0) kg/m2, respectively, and 
36 subjects (23%) had NAFLD (MRI-PDFF≥5%) . Among 
713 serum metabolites analyzed, 156 were significantly 
associated with NAFLD in the whole cohort . We identi-
fied 30 serum metabolites that were heritable: belonging 
to Lipid, Amino Acid and Peptide super pathways . Four 
heritable serum metabolites were significantly associated 
with NAFLD after adjustment for age, sex and Hispanic 
ethnicity : phenyllactate, palmitic acid, gamma-glu-
tamylisoleucine, 3-(4-hydroxyphenyl)lactate, with odd 
ratios of NAFLD (95% confidence interval, p-value) of 
2 .12 (1 .09-4 .10, 0 .0258), 2 .58 (1 .31-5 .17, 0 .0065), 2 .98 
(1 .36-6 .51, 0 .0062), 4 .29 (1 .87-9 .81,0 .0006), respectively . 
We identified a novel serum metabolite, Phenyllactate 
(derived from gut microbiome), which had a significant 
shared gene effect with NAFLD: RG : 0 .925 (95%CI, 0 .031-
1) . Conclusion: This study provides evidence that several 
serum metabolites associated with NAFLD are heritable . 
We report the discovery of a single novel gut microbi-
ome-liked serum metabolite, phenyllactate, that has a 
significant shared gene effect with NAFLD . These data 
suggest a potential link between genetics and gut-micro-
biome metabolites in the pathogenesis of NAFLD .
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Dynamic adaptations of intestinal microbiota 
after liver transplantation
Elizabeth C. Verna, Nenad Macesic, Medini Annava-
jhala, Marley Giddins, Stephania Stump, Robert S. Brown, 
Angela Gomez-Simmonds, Anne-Catrin Uhlemann; Columbia 
University, New York, NY

Background: The effects of liver disease and transplanta-
tion (LT) on the intestinal microbiome are complex and 
incompletely understood . Changes in the microbiome 
post-LT may be due to the underlying cause of liver, immu-
nosuppression, antibiotics, and the ischemia, reperfusion 
and allorecognition associated with LT . Moreover, LT 
recipients are disproportionally affected by colonization 
and infection with potentially fatal multi-drug-resistant 
organisms (MDRO) .  Methods: Consecutive adult LT candi-
dates and recipients have been prospectively enrolled since 
03/2014 . Fecal samples were collected pre-LT, at weeks 1, 
2, 3 and months 2, 3, 6, 9 and 12 post-LT . Fecal specimens 
were screened for MDR-O using ChromAgar . DNA was 
extracted from fecal samples and 16S rRNA (V3-V4 region) 
sequencing was performed (Illumina MiSeq) . Alpha- and 
beta-diversity were compared between patient groups 
to evaluate the impact of severity and etiology of liver 
disease on microbiome composition, the natural history 
of microbiome diversity in serial samples with restoration 
of health, and the relationship between diversity and 
MDRO infection . Results: We enrolled 323 patients and 
130 completed 1-year follow-up . Patient mean age was 
60 .4 years, 61% were male and median laboratory MELD 
at LT was 25 . HCV (39%) and NAFLD (14%) were the most 
frequent indications for LT and 48 .5% had HCC . MDRO 
colonization was detected at least once in 65% of patients 
during 1-year post-LT . C. difficile infections occurred in 
24% of patients and MDRO infections in 15% . We collected 
1098 fecal samples (median 7 per patient) and sequenced 
384 . In preliminary analysis of 129 samples alpha-diver-
sity (Shannon index) differed significantly by liver disease 
severity measured by MELD (2 .05 MELD >35 vs . 2 .84 MELD 
<15), by post-LT period (p=0 .023), and by underlying 
disease (1 .76 alcohol vs . 2 .59 in HBV) . In linear discriminant 
analyses Actinomycetales were markers of early post-LT 
and Clostridiales of 1-year microbiota . During MDRO colo-
nization (eg . carbapenem-resistant Enterobacteriaceae), 
patients had a decrease in Lactobacillus and Lachnospir-
aceae and differed in beta-diversity in weighted UniFrac 
analysis . In ongoing analyses we are further investigating 
how MELD, liver disease and post-LT period modulate 
interactions between MDROs and gut microbiota .  Conclu-
sions: Intestinal microbiota undergo dynamic adaptations 
in the peri- and post-transplant period . Our preliminary 
data suggest a critical role for modulation of gut micro-
biota through MDRO colonization and vice versa . Further 
studies are needed to characterize these interactions and 
their impact on transplant outcomes .
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NLRP6 inflammasome-mediated dysbiosis 
augments acetaminophen induced acute liver 
injury
Kai M. Schneider1, Carsten Elfers1, Antje Mohs1, Liao Lijun1, 
Eric J. Galvez2, Till Strowig2, Eicke Latz3,4, Christian Traut-
wein1; 1Department of Internal Medicine III, RWTH Aachen 
University, Aachen, Germany; 2Helmholtz Centre for Infection 
Research, Braunschweig, Germany; 3Institute of Innate Immu-
nity, Bonn, Germany; 4Department of Medicine, University of 
Massachusetts Medical School, Worcester, MA

Background & Aims: Acetaminophen (APAP) poisoning 
represents the leading cause of acute liver failure (ALF) 
in western countries . Whereas the link between intes-
tinal dysbiosis and chronic liver disease is well estab-
lished, insight into the role of gut-liver crosstalk for 
drug induced liver injury (DILI) remains scarce . Here, we 
hypothesized that the intestinal microbiota may affect 
the outcome of APAP overdose . Methods: Male 6-8 week 
old wildtype (WT) and Nlrp6-/- mice were injected with 
a sublethal dose of APAP to induce DILI . 12 hours after 
injection, a comprehensive analysis of liver injury was 
performed based on liver functions tests (LFTs), histology, 
flow cytometry immunophenotyping (FACS) and 16S 
rRNA-based microbiota profiling . Moreover, microbiota of 
WT and Nlrp6-/- mice was modulated by oral broad-spec-
trum antibiotics (ABx) or fecal microbiota transfer (FMT), 
respectively . Results: APAP administration induced signifi-
cantly increased liver injury in Nlrp6-/- mice compared to 
WT controls as evidenced by LFTs and histological assess-
ment which revealed necrosis as the predominant form of 
cell death . Enhanced DILI in Nlrp6-/- mice was associated 
with markedly increased infiltration of Ly6Chi monocyte 
derived macrophages (MoMFs) as demonstrated by FACS 
analysis . Upon microbiota depletion by ABx liver injury 
in WT and Nlrp6-/- mice was indistinguishable, suggesting 
that previously reported dysbiosis in Nlrp6-/- mice contrib-
utes to disease exacerbation . Strikingly, WT mice gavaged 
with microbiota from Nlrp6-/- mice displayed significantly 
increased liver injury upon APAP treatment and resem-
bled the inflammatory phenotype of Nlrp6-/- mice . Specifi-
cally, FMT skewed MoMF polarization in WT mice toward 
a Ly6Chi inflammatory phenotype suggesting a strategic 
function of MoMF as sensors of gut-derived signals orches-
trating the inflammatory response . Conclusions: Our data 
suggest an important, yet unknown function of the intes-
tinal microbiota and gut-liver crosstalk during acute liver 
injury . Intestinal dysbiosis – as seen in Nlrp6-/- mice and 
transferrable to healthy WT controls via FMT - aggra-
vated liver injury upon APAP administration by promoting 
pro-inflammatory Ly6Chi macrophage polarization .
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Maternal exposure to the bacterial-derived 
Butyrate protects neonatal mice against 
experimental biliary atresia
Yu Zhu, Junbae Jee, Sridevi Gutta, Reena Mourya, Pranavku-
mar Shivakumar, Jorge A. Bezerra; Division of Gastroenterol-
ogy, Hepatology and Nutrition, Cincinnati Children’s Hospital 
Medical Center, Cincinnati, OH

Background: Little is known about the relationship 
between the intestinal microbiome and pathogenesis 
of biliary atresia (BA) . Recently, we showed that the 
intestinal enrichment of butyrate-producing Anaero-
coccus lactolyticus in mice with impaired IL-8 signaling 
makes them resistant to rotavirus (RRV)-induced biliary 
atresia . To explore the mechanisms used by bacteria to 
regulate tissue injury, we investigated if treatment of 
mice with butyrate prevents experimental biliary atresia . 
Our hypothesis was that butyrate decreases epithelial 
injury and bile duct obstruction by suppressing neonatal 
immune cells . Methods: Adult Balb/c female mice were 
given ad libitum water with or without 200mM sodium 
butyrate throughout pregnancy and the first 3 weeks post 
partum . Their offspring were injected intraperitoneally 
with 1 .5x106 ffu of RRV within 24 hr of birth and moni-
tored for symptoms . Histopathology, FACS, and mRNA 
for Tnfa, Irf7, Tlr9, Cxcl10, and Il1b were quantified at 
days 3-14 . Results: Treatment of mothers with butyrate 
significantly attenuated jaundice in their newborn mice 
infected with RRV (51% vs 91% in controls, P<0 .0001), 
decreased portal inflammation and extrahepatic cholan-
gitis, prevented duct obstruction in 64% of mice (vs 30% 
in controls, P<0 .05) and improve long-term survival (60% 
vs 20% in controls, N=65-72, P<0 .0001) . Investigating the 
immunological basis of this improvement, we performed 
FACS of hepatic mononuclear cells at 7 days (time of duct 
obstruction) and found a decrease in the number and 
activation of myeloid DCs (33±4 .7% vs 44±7 .8%, P<0 .02) 
and CD3/CD4+ cells (24±2 .4% vs 31±3 .3%, P<0 .01) and 
CD3/CD8+ cells (29±3 .3% vs 37±2 .7%, P<0 .01), as well as 
their effector subpopulations of CD4+CD69+ (13±2 .8% vs 
19±3 .9%, P<0 .02) and CD8+CD69+ (12±1 .4% vs 51±5 .8%, 
P<0 .0001) . At the molecular level, butyrate decreased the 
hepatic expressions of Tnfa, Irf7, Tlr9 and Cxcl10 (2-3 fold, 
P≤0 .03-0 .00001) at days 3-14 after RRV infection, but not 
Il1b mRNA . Conclusion: Maternal exposure to butyrate: 
1) suppressed the activation of hepatic dendritic cells and 
effector lymphocytes in their newborn mice infected with 
RRV, and 2) decreased the susceptibility to RRV-induced 
experimental biliary atresia . These data suggest a regula-
tory role of bacterial products in pathogenesis of disease .
Disclosures:
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203
Metagenomic Analysis of Bacteria-Derived 
Extracellular Vesicles as Biomarkers for Hepa-
tocellular Carcinoma
Eun Ju Cho, Hyeki Cho, Young Youn Cho, Jeong-Hoon Lee, 
Su Jong Yu, Yoon Jun Kim, Jung-Hwan Yoon; Internal 
Medicine, Seoul National University Hospital, Seoul, Korea  
(the Republic of)

Background/Aims: Gut dysbiosis promotes the develop-
ment and progression of various liver diseases through 
interactions with the host’s immune systems . Bacteria-de-
rived extracellular vesicles (EVs) have been suggested to 
be important in host-microbe communications . In this 
study, we evaluated whether disease-specific microbiome 
alterations are present in the bacteria-derived EVs from 
patients with cirrhosis and HCC, and their potential as 
diagnostic biomarkers for HCC . Methods: We performed 
cross-sectional metagenomic analyses of serum samples 
from 94 patients with HCC, 100 with cirrhosis and matching 
healthy controls . DNA was extracted from bacteria-de-
rived EVs after EV isolation using the differential centrif-
ugation method . Bacterial genomic DNA sequencing 
was performed using high-throughput pyrosequencing 
after amplification of the V3–V4 hypervariable regions 
of 16S rDNA . Results: There were specific differences in 
the proportion of several bacterial taxa in blood EVs that 
correlate with the presence of cirrhosis and HCC, thus 
defining a specific signature of the liver disease, compared 
with healthy controls . In addition, a significant reduction 
of within-individual microbial diversity was noted in HCC 
compared with cirrhosis (p=0 .04) . We identified 5 micro-
bial gene markers distinguishing metagenomes of HCC 
from cirrhosis with a balanced accuracy of 84 .4% and an 
area under the receiver-operating curve (AUC) of 0 .905 . 
Conclusion: Microbiome-based signatures may be poten-
tial biomarkers for the early diagnosis of cirrhosis or HCC .
Disclosures:

Yoon Jun Kim - Grant/Research Support: Bristol-Myers Squibb, Roche, 
JW Creagene, Bukwang Pharmaceuticals, Handok Pharmaceuticals, 
Hanmi Pharmaceuticals, Yuhan Pharmaceuticals; Speaking and Teaching: 
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Intestinal Farnesoid X Receptor Deficiency 
Exacerbates Alcoholic Steatohepatitis
Mingxing Huang1, Bo Kong3, Min Zhang2, Laura Armstrong3, 
Monica Chow4, Justin D. Schumacher3, Dan Rizzolo3, Xin Li5, 
Jinyu Xia1, Yi-Horng Lee6, Grace L. Guo3; 1Department of 
Infectious Diseases, the Fifth Affiliated Hospital of Sun Yat-
Sen University(SYSU), Zhuhai, China; 2302 military hospital, 
Beijing, China; 3School of Pharmacy, Rutgers University, Pis-
cataway, NJ; 4Department of Surgery, Rutgers-Robert Wood 
Johnson Medical School, New Brunswick, NJ; 5China Pharma-
ceutical University, Nanjing, China; 6Children’s liver disease 
center, Department of Surgery, Rutgers-Robert Wood John-
son Medical School, New Brunswick, NJ

Background: Alcoholic liver disease (ALD) is one of the 
major causes of liver morbidity and mortality worldwide . 
Bile acids (BA) and the BA-activated nuclear receptor, 
farnesoid X receptor (FXR), play important roles in the 
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development of ALD . In mice, fibroblast growth factor 
15 (FGF15) is induced by intestinal FXR activation and 
subsequently FGF15 signaling to the liver inhibits BA 
synthesis in hepatocytes, creating a negative feedback 
loop . Thereby, the gut-liver FXR-FGF15 axis is critical for 
maintaining BA homeostasis . However, the contribution 
of intestine-specific FXR and FGF15 in the pathogenesis 
of ALD remains unknown . Methods: Intestine-specific FXR 
knockout (FXRInt-/-), FGF15 whole-body knockout (FGF15-

/-) and wild-type (WT) mice were fed a Lieber-DeCarli 
ethanol-containing diet for 10 days, followed by a single 
“binge” dose of ethanol (5g/kg body weight) via gavage . 
All cohorts were sacrificed 9 hours after the final ethanol 
administration . Intestinal permeability was assessed by 
oral gavage of FITC-dextran (100 mg/ml in PBS, 440mg/
kg body weight) . Liver, intestine and serum samples were 
collected for analysis . Results: Serum alanine and aspar-
tate aminotransferase activities and BA levels were higher 
in FXRInt-/- compared to WT and liver histology further 
confirmed FXRInt-/- and FGF15-/- were more susceptible to 
ethanol-induced liver steatosis and injury compared to 
WT . However, less steatosis and liver injury was observed 
in FGF15-/- compared to FXRInt-/- mice following ethanol 
feeding . Ethanol altered the expression of hepatic genes 
involved in lipid homeostasis . Specifically, CD36 levels 
were increased in FXRInt-/- mice potentially contributing 
to increased liver steatosis with greater fatty-acid uptake 
following ethanol feeding . Genes involved in fibrosis 
were all induced by ethanol feeding in WT mice and 
further induced in FXRInt-/- and FGF15-/- mice . Further-
more, Sirius Red staining revealed worsened fibrosis in 
FXRInt-/- and FGF15-/- mouse livers compared to those of 
WT mice . Ethanol feeding increased hepatic gene expres-
sion of pro-inflammatory cytokine TNF-α, but not IL-6, in 
all genotypes . Ethanol feeding induced gene expression 
of a LPS-binding protein, CD14, in all mice, with greater 
induction in FXRInt-/- and FGF15-/-mice . FXRInt-/- mice had 
increased intestinal permeability . BA homeostasis was 
disturbed in FXRInt-/- and FGF15-/- mice by ethanol feeding . 
Conclusion: Intestinal FXR may protect mice from etha-
nol-induced liver injury and FXRInt-/- mice have increased 
gut leakage/permeability, increased serum LPS levels, and 
induced liver inflammation possibly due to decreased 
integrity of the intestine .
Disclosures:
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The road to elimination of Hepatitis C: Analysis 
of SVR versus new HCV infections in 91 coun-
tries
Andrew M. Hill1, Sanjay Nath2, Bryony Simmons2; 1Depart-
ment of Translational Medicine, University of Liverpool, Liver-
pool, United Kingdom; 2Faculty of Medicine, Imperial College 
London, London, United Kingdom

Background: Hepatitis C (HCV) can only be eradicated if 
annual rates of cure (SVR) are consistently and signifi-
cantly higher than new HCV infections, across many coun-
tries . In 2016, the WHO called for a 90% reduction in new 
HCV infection by 2030 . Direct acting antivirals (DAA) can 
cure over 90% of those treated, at potentially very low 
prices . We compared the net annual change in epidemic 
size across 91 countries using data on SVR, new HCV infec-

tions, and deaths . In a further 109 countries, we projected 
this figure using regional averages of epidemic size . 
Methods: Epidemiological data for 2016 were extracted 
from national reports, publications and the Polaris Obser-
vatory (http://polarisobservatory .org/polaris/hepC .htm): 
91/210 countries and territories worldwide had data on 
SVR, HCV-related deaths and new infections available for 
analysis . 109 countries had net change in epidemic size 
projected from the regional prevalence of HCV, extrap-
olated to their population size . “Net Cure” was defined 
as the number of people with SVR, minus new HCV infec-
tions, plus HCV-related deaths in 2016 . Results: Table 1 
shows the number achieving SVR, new infections and 
HCV-related deaths by region . In the 91 countries anal-
ysed, there were 57 .3 million with chronic HCV infection 
in 2016 . In the remaining 109 countries and territories, the 
projected epidemic size was 12 .2 million, giving a global 
epidemic size of 69 .6 million . Across the 91 countries, 
there was a drop from 57 .3 to 56 .9 million people in 2017, 
a 0 .7% reduction . The projected global net change was 
from 69 .6 to 69 .3 million, a 0 .4% reduction . Ten countries 
had at least 5 times more people reaching SVR than new 
HCV infections, including Egypt and USA . In 47/91 coun-
tries, there were more HCV infections than SVR in 2016 . 
Conclusion: Very few countries are on target to achieve 
elimination of HCV as a public health problem by 2030 . 
While the North American, North African/Middle East and 
Western European regions have shown small declines in 
prevalence, the epidemic is growing in sub-Saharan Africa 
and Eastern Europe . Far higher rates of DAA treatment are 
required for worldwide elimination of HCV .

Table 1 - HCV Epidemiology
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Dynamics and Characterization of DAA 
Treatment Induced Serum AFP Reduction in 
HCV-infected Patients without Hepatocellular 
Carcinoma (HCC)
Johnathan Zhang, Tung Huynh, Mohit Mittal, Ke-Qin Hu; UCI 
Medical Center, Orange, CA

BACKGROUND. It was recently reported that DAA treat-
ment (Rx) may result in reduction of elevated serum AFP, 
but larger and more detailed studies are needed to charac-
terize how DAA Rx impacts elevated AFP in HCV-infected 
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patients . AIMS. To assess the frequency of baseline AFP 
elevations and their related factors, AFP dynamics during 
and after DAA Rx, and factors associated with AFP reduc-
tion . METHODS. A retrospective chart review and analysis 
on 149 HCV-infected patients without HCC, finished DAA 
Rx and minimum 12 wks post Rx follow-up (PRx F/U) . 141 
had SVR12, 8 relapsed; 4 were diagnosed for HCC during 
PRx F/U . 3 more cases with baseline HCV-cirrhosis, HCC, 
and elevated AFP were used for comparison . RESULTS. 
Mean PRx F/U was 54 (12-124) wks, mean age, 57 .8 (20-85); 
51%, males; 78% had GT 1; 47%, cirrhosis . 56 .9% had 
baseline AFP elevation (> 5 .5 ng/mL); 30%, > 10; 8 .5% > 
25; and 4 .7%, > 50 . Baseline AFP > 5 .5 was associated with 
histologic G3-4 (p=0 .016), F3-4 (p=0 .008), NASH (p=0 .018), 
cirrhosis (p<0 .001), and end of follow-up (EOF) ALT > 30 
IU/L (p=0 .026) . On multivariate analysis, baseline AFP > 5 .5 
was associated with NASH (p=0 .035), cirrhosis (p<0 .001), 
and GT1 (p=0 .029) . AFP normalization (norm .) was seen in 
0%, RxW2; 19 .0%, RxW4; 32 .7%, end of treatment (EOT); 
39 .4%, PRxW12; 52 .9%, PRxW24; 56 .7%, PRxW48; and 
57 .1%, EOF . Figure 1 summarizes mean AFP dynamics in 
cases with baseline AFP > 5 .5 . Univariate analysis showed 
PRxW24 AFP norm . was associated with absence of cirrhosis 
(p=0 .005), CPC < 6 (p=0 .024), baseline AFP < 10 (p<0 .001) 
and ALT and AST < 40 IU/L (p=0 .029), and RxW4 AST < 30 
(p=0 .008) . Multivariate analysis showed PRxW24 AFP norm . 
was associated with absence of cirrhosis (p=0 .003), CPC < 6 
(p=0 .015), and baseline AFP < 10 (p=0 .015) . During PRx F/U, 
4 developed HCC . All had baseline HCV cirrhosis and AFP 
elevation (7-51), 3 had AFP reduction, and none had AFP 
norm . at HCC diagnosis . 3 other cases with HCV-cirrhosis, 
uncontrolled HCC, and baseline elevated AFP (125-850) 
had continual AFP rise during Rx and PRx F/U . CONCLU-
SIONS. Baseline AFP elevation occurred in 56 .9% of cases 
undergoing DAA Rx and is independently associated with 
NASH, cirrhosis, and GT1 infection . DAA Rx resulted in AFP 
norm . as early as RxW4 with progressive reduction through 
PRxW48, and by the EOF, 57 .1% had AFP norm . PRxW24 
AFP norm . is independently associated with absence of 
cirrhosis, CPC < 6, and baseline AFP <10 ng/mL .
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Significantly Improved Liver Transplant Wait-
list Survival Among Chronic Hepatitis C Virus 
Patients After Introduction of Direct Acting 
Antiviral Therapies
Kellie Young2, Benny Liu1, Taft Bhuket1, Robert G. Gish3, Rob-
ert J. Wong1; 1Alameda Health System - Highland Hospital, 
Oakland, CA; 2Santa Clara Valley Medical Center, San Jose, CA; 
3Stanford Health Care, Stanford, CA

Background: Direct acting antivirals (DAA) for chronic HCV 
successfully reduce HCV-related disease progression . It is 
expected that rates of HCV-related liver transplantation 
(LT) and LT waitlist mortality have also declined . Aim: 
Evaluate trends in waitlist registrations, waitlist survival, 

and probability of receiving LT among U .S . adults with 
chronic HCV . Methods: We retrospectively evaluated 
adults (age ≥18) with chronic HCV listed for LT before 
and after the widespread use of sofosbuvir, allowing a 
6-month period after its approval (Era 1: 1/1/2002-6/1/2014 
vs Era 2: 6/1/2014-12/31/2016) using the United Network 
for Organ Sharing registry . LT waitlist survival and likeli-
hood of receiving LT were evaluated with multivariate Cox 
regression models, stratified by Eras and adjusted for sex, 
age, ethnicity, MELD, and HCC . Results: Among 9546 HCV 
patients (7228 in Era 1, 2318 in Era 2), proportion of HCV 
patients with HCC increased by 1 .2%/year (R2 0 .55, p=0 .001 
by linear regression), and over 75% of HCV patients listed 
for LT in Era 2 had concurrent HCC . There were no sex-spe-
cific differences in HCV-related LT listings in Era 1 vs . Era 
2; proportion of black HCV patients increased from 12 .0% 
to 16 .0% and proportion of Asian HCV patients decreased 
from 7 .3% to 5 .8%, p<0 .001 . HCV patients in Era 2 had 
significantly lower waitlist mortality compared to Era 1 
(HR 0 .77, p=0 .02) . However, HCV patients in Era 2 were less 
likely to receive LT compared to Era 1 (HR 0 .65, p<0 .001) . 
When stratified by ethnicity, Hispanics had significantly 
better waitlist survival in Era 1 compared to Era 2 (HR 0 .69, 
p = 0 .004), whereas no significant difference in waitlist 
survival between eras was seen among Asians . Blacks with 
HCV had lower likelihood of receiving LT in Era 2 compared 
to Era 1 (HR 0 .76, p = 0 .002) . Compared to non-HCC, HCC 
patients were more likely to receive LT in both eras; HCC 
patients had higher waitlist mortality in both eras (Era 
1: HR 1 .27, p = 0 .01; Era 2: HR 1 .69, p = 0 .03) Conclusion: 
While HCV and HCV-HCC as an indication for LT continue 
to rise, both appears to have peaked and is decreasing 
after the introduction of DAAs . Furthermore, LT waitlist 
survival among HCV patients is significantly higher after 
availability of DAAs .

Disclosures:

Robert G . Gish - Advisory Committees or Review Panels: Gilead, AbbVie, 
Arrowhead, Ionis, Merck; Consulting: Eiger, Genentech, Merck, Enyo, 
MedImmune, Avella, Quest; Speaking and Teaching: Gilead, AbbVie, 
Merck; Stock Shareholder: Arrowhead

Robert J . Wong - Advisory Committees or Review Panels: Gilead; Consulting: 
Gilead; Grant/Research Support: Gilead; Speaking and Teaching: Gilead, 
Salix, Bayer

The following people have nothing to disclose: Kellie Young, Benny Liu, 
Taft Bhuket



120A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

208
Hepatitis C virus-induced epigenetic changes 
associated with hepatocarcinogenesis persist 
following viral cure
Frank Jühling1,2, Nourdine Hamdane1,2, Christine Thu-
mann1,2, Marine A. Oudot1,2, Hussein El Saghire1,2, Simon-
etta Bandiera1,2, Antonio Saviano1,2, Christian Schmidl3, 
Christoph Bock12,13, Irwin Davidson4, Patrick Pessaux1,5, 
François Habersetzer1,5, Stefan Wieland6,7, Markus H. Heim6,7, 
Tullio Piardi8, Daniele Sommacale8, Bryan C. Fuchs9, 
Nabeel Bardeesy9, Yujin Hoshida10, Mirjam B. Zeisel1,2, 
Thomas F. Baumert11,6; 1Inserm, U1110, Institut de Recher-
che sur les Maladies Virales et Hépatiques, Strasbourg, 
France; 2Université de Strasbourg, Strasbourg, France; 3CeMM 
Research Center for Molecular Medicine of the Austrian Acad-
emy of Sciences, Vienna, Austria; 4Institut de Génétique et de 
Biologie Moléculaire et Cellulaire, CNRS/INSERM/UDS, Illkirch, 
France; 5Institut Hospitalo-Universitaire, Pôle Hépato-digestif, 
Nouvel Hôpital Civil, Strasbourg, France; 6Division of Gastro-
enterology and Hepatology, University Hospital Basel, Univer-
sity of Basel, Basel, Switzerland; 7Department of Biomedicine, 
University of Basel, Basel, Switzerland; 8Department of Gen-
eral, Digestive and Endocrine Surgery, Hôpital Robert Debré, 
Centre Hospitalier Universitaire de Reims, Université de Reims 
Champagne-Ardenne, Reims, France; 9Massachusetts General 
Hospital Cancer Center, Harvard Medical School, Boston, MA; 
10Division of Liver Diseases, Department of Medicine, Liver 
Cancer Program, Tisch Cancer Institute, Icahn School of Med-
icine at Mount Sinai, New York City, NY; 11Inserm, U1110, 
Institut de Recherche sur les Maladies Virales et Hépatiques; 
Université de Strasbourg, Strasbourg, France; 12CeMM 
Research Center for Molecular Medicine of the Austrian Acad-
emy of Sciences; Department of Laboratory Medicine, Medical 
University of Vienna, Vienna, Austria; 13Max Planck Institute 
for Informatics, Saarbrücken, Germany

Background. Hepatitis C virus infection (HCV) is a major 
cause of hepatocellular carcinoma (HCC) worldwide . 
While direct-acting antivirals cure viral infection the large 
majority of infected patients, limited access to therapies 
and late stage diagnosis are challenges for prevention of 
HCC on a global level . Furthermore, there is accumulating 
evidence that cancer risk persists even after ten years of 
viral cure in particular in patients with advanced fibrosis . 
Methods. To study whether epigenetic and transcriptomic 
changes triggered by chronic HCV infection contribute to 
liver disease and HCC risk, we performed genome-wide 
ChIP-Seq defining active and repressed genomic regions 
(i .e ., H3K4me3, H3K27ac, and H3K27me3) as well as 
RNA-Seq analyses in liver tissues from patients with chronic 
HCV infection, and in patients with viral cure and HCC . We 
then integrated the level of histone mark changes with 
differential expression of associated genes . Finally, we 
performed functional and mechanistic studies of epigen-
etic and transcriptional changes using a HCV cell culture 
model . Results. Chronic HCV infection induced genome-
wide epigenetic changes in the liver of patients compared 
to liver tissue from non-infected controls . Interestingly, 
virus-induced epigenetic and transcriptional changes were 
only partially reversed following DAA-based treatment 
with subsequent viral cure . Gene set enrichment analysis 
of the virus-induced changes persisting following cure 
revealed dysregulated pathways associated with hepa-
tocarcinogenesis . In an HCV cell culture model, chro-
matin remodeling inhibitors reversed the HCV-induced 
gene regulation associated with HCC risk, confirming a 
functional role of epigenetic modifications for virus-in-

duced transcriptional reprogramming associated with 
carcinogenesis . Conclusion. Virus-induced epigenetic and 
transcriptional modifications are only partially reversed 
following DAA-based treatment, and therefore persist post 
cure . These findings suggest that HCV-induced epigenetic 
changes are an important driver for hepatocarcinogenesis 
and may contribute to persistent HCC risk post cure . These 
findings open novel opportunities to discover biomarkers 
that can identify patients at high remaining risk for HCC, 
and open a perspective for HCC chemoprevention .
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MicroRNA-130a Regulates HCV and HBV Repli-
cation through the PKLR/pyruvate Pathway
Xiaoqiong Duan2,1, Shilin Li2, Zeng Tu1, Yujia Li2, 
Jacinta A. Holmes1, Dachuan Cai1, Xiao Liu1, Wenting Li1, 
Chunhui Yang2, Baihai Jiao2, Esperance A. Schaefer1, 
Dahlene Fusco1, Shadi Salloum1, Limin Chen2, Wenyu Lin1, 
Raymond T. Chung1; 1Gastrointestinal Unit, Massachusetts 
General Hospital, Harvard Medical School, Boston, MA; 2Insti-
tute of Blood Transfusion, Chinese Academy of Medical Sci-
ences and Peking Union Medical College, Chengdu, China

Background & Aims: HBV and HCV infection have each 
been shown to positively regulate miR-130a expression . In 
this study, we sought to identify and characterize miR-130a 
target genes and to explore the mechanisms by which 
miR-130a regulates HCV or HBV replication . Methods: 
Bioinformatics software was used to predict potential 
miR-130a target genes . MiR-130a and its target genes 
were overexpressed, or knocked down by siRNA or by 
CRISPR/Cas9 gRNA, respectively . Selected gene mRNAs and 
their proteins, together with HCV replication in OR6 cells, 
JFH1 HCV-infected Huh7 .5 .1 cells and JFH1 HCV-infected 
human primary human hepatocytes (PHHs), and HBV repli-
cation in HepAD38 cells, HBV-infected NTCP-Huh7 .5 .1 
cells and HBV-infected NTCP-PHHs, were monitored by 
qRT-PCR and Western blot, respectively . Results: We iden-
tified 2152 potential miR-130a target genes by bioinfor-
matics analysis . Dual luciferase reporter assay specifically 
confirmed that miR-130a targets PKLR . We found that 
miR-130a overexpression down-regulated PKLR mRNA 
and protein levels in OR6 cells, Huh7 .5 .1 cells, HepAD38 
cells, and PHHs . miR-130a inhibitor and gRNA increased 
PKLR expression . MiR-130a mimic and PKLR siRNA or gRNA 
knockdown inhibited HCV replication in JFH1-infected 
Huh7 .5 .1 cells and JFH1-infected PHHs, and HBV replica-
tion in HepAD38 cells, HBV infected NTCP-Huh7 .5 .1 cells 
and NTCP-PHHs, while miR-130a gRNA and PKLR overex-
pression increased HCV and HBV replication . Supplemental 
pyruvate increased HCV and HBV replication and rescued 
HCV and HBV replication inhibition by miR-130a mimic 
and PKLR knockdown . Moreover, miR-130a levels were not 
affected by PKLR overexpression, knock down or supple-
mental pyruvate . Conclusion: MiR-130a regulates HCV 
and HBV production through its targeting of PKLR and 
subsequent pyruvate production . Our data provide novel 
insights into miR-130a regulated metabolic pathway steps, 
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including PKLR and pyruvate synthesis, which are in turn 
subverted by HCV and HBV replication .
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Identification of Novel HCV Genotype and 
Subtypes in Patients Treated with Sofosbuvir 
Based Regimens
Charlotte Hedskog1, Neeru Bhardwaj1, Silvia Chang1, 
Bandita Parhy1, Ross Martin1, Stefan Zeuzem2, Chris-
tophe Moreno3, Stephen Shafran4, Sergio M. Borgia5, 
Robert H. Hyland1, John McNally1, Hongmei Mo1, Evgue-
nia S. Svarovskaia1; 1Gilead Sciences, Foster City, CA; 2Johann 
Wolfgang Goethe University Hospital, Frankfurt, Germany; 
3Université Libre de Bruxelles, CUB Hôpital Erasme, Brussels, 
Belgium; 4University of Alberta, Edmonton, AB, Canada; 5Wil-
liam Osler Health System, Brampton, ON, Canada

Introduction: The hepatitis C virus (HCV) is classified into 
7 genotypes and 67 subtypes . The determination of HCV 
genotype and subtype has historically been necessary to 
inform the optimal treatment regimen . Here we inves-
tigate the HCV genotype and subtype in patients with 
unresolved HCV genotyping results enrolled in clinical 
studies of sofosbuvir-based regimens . Methods: Assign-
ment of HCV subtype was performed by BLAST analysis 
of NS3, NS5A and NS5B deep sequencing to GT1-7 refer-
ence strains (67 subtypes and 7 genotypes) . HCV samples 
with unresolved subtype (<85% homology to references) 
or with different subtype assigned across the multiple 
sequencing targets were subsequently sequenced by full 
HCV genome sequencing . Results: Across Gilead clinical 
studies, 52 patients had <85% sequence homology and/
or different subtype assigned across multiple targets . 
Random amplification and full genome sequencing was 
performed on 34/52 patients . Successful HCV sequencing 
data were obtained from 31/34 patients . Phylogenetic 
analysis revealed that out of 31 patients with full HCV 
genome sequencing data, 17 patients were infected 
with novel HCV subtypes and 2 patients were infected 
with a novel HCV genotype, distinct from GT1-7 . Of the 
remaining patients, 9 patients were infected with one 
of the 67 known HCV subtypes and 3 were infected with 
multiple HCV strains . The novel subtypes identified were 
distinct from each other but assigned to the following 
genotypes; 9 to GT2, 4 to GT4, 2 GT6 and one each to 
GT5 and GT7 . Twelve of 17 patients infected with novel 
subtypes were from Europe, particularly France . The 2 
patients infected with a novel HCV genotype were both 
from Canada but originated from the Punjab state of 
India and they were epidemiologically unlinked . Across 
patients with novel HCV subtype/genotype the following 
substitutions were observed in multiple patients at previ-
ously identified amino acid positions associated with 
resistance to DAAs: 36L, 56F/L, 80G/K and 122A/H/K/
R/N/T, 170V/H and 175M/I in NS3; 24E/S, 28C/L/F/T/V, 
30A/H/K/S, 31M/P, 58P, 92C/L/S/T, 93S/V in NS5A; 159R/S, 
237L/T and 289F/H/M in NS5B . Despite presence of poly-
morphism at RASs positions, 19/19 patients treated with  

sofosbuvir/velpatasvir±voxilaprevir achieved SVR12 . 
Conclusions: Across Gilead clinical studies, 17 novel HCV 
subtypes and 1 novel HCV genotype were identified, 
unrelated to each other and to previously described HCV 
subtypes, suggesting an even greater genetic diversity 
of HCV subtypes than previously recognized . The pange-
notypic regimens of sofosbuvir/velpatasvir±voxilaprevir 
were highly efficacious against previously uncharacterized 
subtypes and the novel genotype .
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Proposal of GALADUS Score: Combining liver 
ultrasound with serum based biomarkers for 
Hepatocellular Carcinoma Surveillance
Benyam D. Addissie1, Ju Dong Yang1, Kristin Mara1, Wil-
liam S. Harmsen1, Hawa Ali1, Fatima Hassan1, Nasra H. Giama1, 
Catherine D. Moser1, Loretta K. Allotey1, Alicia Algeciras-Schim-
nich1, J Paul Theobald1, Hiro Yamada2, Melissa M. Ward1, 
Denise M. Harnois1, Gregory J. Gores1, Lewis R. Roberts1; 
1Mayo Clinic, Rochester, MN; 2Wako, Mountain View, CA

Background: Early detection is essential to curb the 
rising mortality rate of Hepatocellular carcionoma (HCC) . 
Screening with liver ultrasound is limited by its rela-
tively low sensitivity and specificity . The GALAD score is 
a new serum biomarker based model incorporating three 
serum biomarkers, alpha-fetoprotein (AFP), AFP-L3%, 
and Des-gamma carboxyprothrombin (DCP), and patient 
characteristics (age, gender) . GALAD has been found 
to be superior to individual biomarkers and validated 
in different patient populations . We aimed to incorpo-
rate ultrasound findings into this model and assess their 
combined performance in predicting the presence of HCC . 
Methods: Patients with cirrhosis or chronic hepatitis B seen 
at Mayo Clinic, Rochester, MN, between October 2013 and 
October 2016 who had AFP, AFP-L3%, and DCP measured 
in their clinical care or consented for their serum stored 
for measurement of these biomarkers, and also had ultra-
sound of the abdomen done were included . Cases were 
those who had these tests performed at diagnosis of HCC, 
excluding those who had prior HCC treatments . Controls 
were those without HCC as confirmed by cross sectional 
imaging and at least six months follow up . GALAD score 
was calculated using -10 .08 + 1 .67 x [Gender (1 for male, 0  
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for female)] + 0 .09 x [Age] + 0 .04 x [AFP-L3%] + 2 .34 x 
log[AFP] + 1 .33 x log[DCP] . GALAD-US score was GALADUS 
= GALAD + 1 .84* (1 for positive and 0 for negative ultra-
sound) . Identification of a solid lesion in the liver by ultra-
sound was considered a positive ultrasound . AUC was 
measured to compare performances of these models . 
Results: 116 patients with HCC and 179 controls with 
cirrhosis or chronic hepatitis B met inclusion and exclusion 
criteria . The AUC of the GALAD score for HCC detection 
was 0 .95 [95% confidence interval (CI): 0 .92-97], which was 
higher than the AUC of ultrasound (0 .83, P<0 .01) . At a 
cut off of -0 .76, the GALAD score had a sensitivity of 91% 
and a specificity of 85% for HCC detection . The AUC of 
the GALAD score for early stage HCC detection remained 
high at 0 .91 [95%CI: 0 .87-0 .96] (cut off -1 .18, sensitivity 
91%, specificity 80%) in the test cohort . The combina-
tion of GALAD and ultrasound (GALADUS score) further 
improved the performance of the GALAD score, achieving 
an AUC of 0 .98 [95%CI: 0 .96-0 .99] (cut off –0 .27, sensi-
tivity 95%, specificity 91%) . Conclusion: The performance 
of the GALAD score was superior to that of ultrasound for 
HCC detection . Incorporation of the result of ultrasound 
to GALAD score, GALADUS score, resulted in even better 
performance . While further validation is necessary, the 
GALADUS score may reduce false positive and false nega-
tive ultrasound results .
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Frequency, Evaluation and Subsequent Clinical 
Outcomes of Cirrhosis Patients with Abnormal 
Imaging Findings during Surveillance for Hepa-
tocellular Carcinoma
Aashesh Verma, Monica A. Konerman, Betty Zhao, 
Anna S. Lok, Neehar D. Parikh; Division of Gastroenterology, 
University of Michigan, Ann Arbor, MI

Background: Hepatocellular carcinoma (HCC) surveil-
lance has been associated with early tumor detection 
and improved overall survival . We aimed to determine 
the effectiveness of an HCC surveillance program and 
the frequency and implications of the detection of liver 
nodules . Methods: Adults with cirrhosis enrolled in a 
HCC surveillance program were retrospectively analyzed . 
We used electronic reminders to prompt ultrasound (US) 
surveillance every 6 months . Outcomes included comple-
tion of imaging at recommended intervals; staging of HCC 
at diagnosis; and frequency and evaluation of indetermi-
nate nodules (IN) . Results: The cohort of 999 patients were 
predominantly white (91%), males (54%), with a median 
age of 58 years . Etiology of cirrhosis was diverse (35% HCV, 
17% alcohol, 16% NASH) with median MELD 6 . Median 
follow-up was 2 .2 years (IQR 0 .9-3 .9) . Surveillance imaging 
was completed every 6, 9, and 12 months in 46%, 51% and 
68% of patients, respectively . 256 (26%) patients had at 
least one abnormal imaging test and downstream subse-
quent imaging is shown in the Figure . 40 patients were 
diagnosed with HCC on initial CT/MRI . Of the remaining 

216 patients, 29 were later diagnosed with HCC after 
median 2 CTs/MRIs, 43 continued to have IN after median 
3 CTs/MRIs, while 144 returned to US surveillance after 
median 2 CTs/MRIs . Of the 69 patients with HCC, 78% were 
within Milan criteria . Patients with an IN, diagnosed with 
HCC, had higher AFP, MELD, bilirubin, INR and alkaline 
phosphatase, and lower platelets and albumin than those 
with IN without HCC or no IN . Conclusions: HCC surveil-
lance rates among patients with cirrhosis enrolled in a 
structured program were significantly higher than those 
reported in the literature with a high proportion of early 
stage HCC diagnosis . IN were identified in 21 .6% patients 
undergoing surveillance, with 73% of those not resulting 
in an HCC diagnosis . Improved risk-stratification tools are 
needed to characterize IN in patients with cirrhosis under-
going HCC surveillance to reduce the psychological and 
physical harms associated with IN work-up .

Figure . Patient schema

Disclosures:

Anna S . Lok - Grant/Research Support: Gilead, Target Solutions, BMS

Neehar D . Parikh - Advisory Committees or Review Panels: Eisai, Bayer; 
Consulting: Bristol Meyer Squibb

The following people have nothing to disclose: Aashesh Verma, 
Monica A . Konerman

213
Routine Hepatocellular Carcinoma Surveil-
lance for Hepatitis C Virus-Infected Alaska 
Native Persons Associated with Increased 
Likelihood of HCC Diagnosis at an Early Stage 
During 1991–2016.
Prabhu P. Gounder1, Priyanka Pillai2, Prishanya Pillai2, 
Dana J. Bruden1, Philip R. Spradling3, Lisa J. Townshend-Bul-
son4, Brian J. McMahon4,1; 1Arctic Investigations Program, 
Centers for Disease Control and Prevention, Anchorage, AK; 
2Alaska WWAMI Program, University of Washington School of 
Medicine, Anchorage, AK; 3Division of Viral Hepatitis, US Cen-
ters for Disease Control and Prevention, Atlanta, GA; 4Liver 
Diseases and Hepatitis Program, Alaska Native Tribal Health 
Consortium, Anchorage, AK

Background: Guidelines recommend hepatocellular carci-
noma (HCC) surveillance for hepatitis C virus (HCV)-in-
fected persons with cirrhosis because diagnosis at an 
earlier stage could potentially improve survival . The Alaska 
Tribal Health System (ATHS) maintains a clinical registry of 
HCV-infected Alaska Native (AN) persons that included 
approximately 1,300 patients in 2016 . In 2006, ATHS initi-
ated a routine HCC surveillance program that included 
sending semiannual reminders by mail to registry-per-
sons with known cirrhosis to schedule an HCC screening 
ultrasound (US) . We evaluated whether HCV-infected AN 
persons receiving care through the ATHS during 1991–
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2016 were more likely to have HCC diagnosed at an early 
stage after implementation of the routine HCC surveil-
lance program . Methods: We queried the ATHS electronic 
health records to identify and obtain data on HCV-in-
fected persons diagnosed with HCC during 1991–2016 . An 
early-stage HCC was defined as a single tumor ≤5 cm diam-
eter or ≤3 tumors each ≤3 cm in diameter; all other tumors 
were considered late-stage . We calculated the adjusted 
odds ratio (aOR) and 95% confidence interval (CI) for 
early-stage HCC diagnosis by using a model that adjusted 
for sex, compliance with HCC surveillance (indicated by 
receipt of US <6 months before HCC diagnosis), and HCC 
diagnosis before (1991–2004) or after (2005–2016) imple-
mentation of routine HCC surveillance . Results: Of the 56 
persons with HCC, 42 (75%) were male (median age at 
HCC diagnosis [years]: 57; Minimum–Maximum: 46–83) 
and 50 (89%) had cirrhosis; 15 (27%) tumors were diag-
nosed during 1991–2004, 21 (37%) during 2005–2011, 
and 20 (36%) during 2012–2016 . Of the 51 participants 
with clinical data necessary to determine tumor stage, 28 
(55%) were diagnosed at an early stage, including 3 of 
12 (25%) diagnosed during 1991–2004, 12 of 20 (60%) 
diagnosed during 2005–2011, and 13 of 19 (68%) diag-
nosed during 2012–2016 (P-value for trend =  .04) . An US 
<6 months before HCC diagnosis was documented for 18 
of 28 (64%) persons with an early-stage tumor and 4 of 23 
(17%) persons with a late-stage tumor . After controlling 
for receipt of an US <6 months before HCC diagnosis 
(aOR: 10 .5; CI: 1 .9–82 .7), the likelihood of early-stage HCC 
diagnosis during 2005–2016 compared with 1991–2004 
was not significant (aOR: 6 .3; CI: 0 .8–81 .7) . Conclusions: 
The proportion of HCC tumors diagnosed at an early 
stage increased over time . That trend disappeared after 
controlling for receipt of an US <6 months, indicating that 
the routine HCC surveillance program implemented in 
2006 contributed to the subsequent greater proportion 
of HCV-infected AN persons diagnosed with HCC at an 
early stage .
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PyC3A: A Novel Manganese MRI Contrast 
Agent for the Evaluation of Hepatic Neoplasms
Derek J. Erstad1, Christian T. Farrar2, Ian Ramsay2, Nich-
olas Rotile2, Kenneth K. Tanabe1, Peter Caravan2, 
Bryan C. Fuchs1, Eric Gale2; 1Surgery, Massachusetts General 
Hospital, Cambridge, MA; 2Martinos Center, Massachusetts 
General Hospital, Charlestown, MA

Background: Contrast-enhanced MRI is routinely used to 
diagnose and characterize hepatic neoplasms . However, 
safety concerns limit the use of Gadolinium (Gd) based 
contrast agents in patients with renal insufficiency, 
which represents an increasing problem with an aging 
U .S . population . Manganese (Mn2+) is a paramagnetic ion 
that is cleared via biliary excretion, and provides an ideal 
alternative to Gd . We present a novel Mn-based contrast 
agent, [Mn(PyC3A)(H2O)]- (referred to as PyC3A), and 
compare its efficacy to gadoxetic acid (Eovist) by imaging 
orthotopically implanted colorectal cancer hepatic metas-
tases in mice . Methods: Male BALB/c mice (n = 8) were 
injected in the left lobe of the liver with 5x104 MC26/

MCA-26 murine colon carcinoma cells via a midline lapa-
rotomy incision . Tumors were allowed to grow for 10 
days prior to MR imaging . The imaging protocol included 
two-dimensional rapid acquisition with refocused echo 
(RARE) imaging to delineate anatomy and a 3D fast 
low-angle shot (FLASH) sequence on a 4 .7T scanner . 
Mice were imaged twice, once with PyC3A followed by 
gadoxetic acid, each session separated by 24 hours for 
complete probe clearance . MR contrast-to-noise ratio 
(CNR) was calculated for normal liver relative to tumor, 
and compared between probes for each animal . Results: 
Relaxivity of PyC3A in blood plasma was shown to be 
comparable to commercial Gd contrast agents . Biodistri-
bution analysis confirmed that PyC3A clears via a mixed 
renal/hepatobiliary pathway with greater than 99% clear-
ance within 24 hours . For imaging hepatic metastases, 
all mice survived to the study endpoint and developed 
radiographically discernible tumors (5 ± 2mm diameter) 
without evidence of carcinomatosis . Calculated CNRs for 
liver relative to tumor for all recorded times are shown 
in Table 1. By CNR, there was no statistical difference 
between gadoxetic acid and PyC3A for all time points, 
suggesting near-equivalent enhancement of normal liver 
and tumor by both probes . Conclusion: PyC3A provides 
resolution of metastatic liver metastases that is compa-
rable to gadoxetic acid . PyC3A may provide a safe and 
effective alternative to Gd constrast agents for imaging 
hepatic neoplasms in patients with renal impairment .

Table 1 . Contrast-to-Noise Ratio (CNR) of Normal Liver Rela-
tive to Tumor
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Less Than Half of Hepatocellular Carcinoma 
Patients Among the 1945-1965 Birth Cohort in 
the U.S. Were Within Milan Criteria at Time of 
Diagnosis
Ann Robinson, Hesam Tavakoli, Benny Liu, Taft Bhuket, Rob-
ert J. Wong; Alameda Health System - Highland Hospital, Oak-
land, CA

Background: Individuals from the 1945-1965 birth cohort 
account for 75% of HCV infections in the U .S . Under-
standing HCC trends among the 1945-1965 birth cohort 
is particularly important given the increasing burden of 
chronic liver disease among this group Aim: To evaluate 
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HCC trends in the U .S . among the 1945-1965 birth cohort 
with a focus on disparities in tumor stage at diagnosis . 
Methods: Adults born from 1945-1965 who were diag-
nosed with HCC from 2004 to 2014 were retrospectively 
evaluated using data from the Surveillance, Epidemiology, 
and End Results registry . Tumor stage at diagnosis was 
assessed using Milan Criteria . Multivariate logistic regres-
sion models, which adjusted for age, sex, race/ethnicity, 
year of diagnosis, insurance status, and marital status, 
evaluated for predictors of having HCC within Milan 
Criteria at diagnosis . Results: Among 38,045 HCC patients 
(81 .6% male, 50 .1% non-Hispanic white, 16 .2% African 
American, 12 .6% Asian, 19 .8% Hispanic), 66 .2% had Medi-
care or commercial insurance, 27 .2% had Medicaid, 6 .6% 
were uninsured . From 2004-2006 to 2013-2014, number of 
HCC patients from the 1945-1965 birth cohort increased by 
58%, and in 2013-2014, the 1945-1965 birth cohort repre-
sented 26 .4% of all HCC patients . The proportion of HCC 
patients within Milan Criteria increased from 36 .4% in 
2003-2006 to 46 .3% in 2013-2014, p<0 .01 . On multivariate 
regression, men with HCC in the 1945-1965 birth cohort 
were less likely to have HCC within Milan compared to 
women (OR 0 .88, 95% CI 0 .83-0 .93, p<0 .01) . Compared to 
non-Hispanic whites, African Americans were less likely to 
have HCC with Milan (OR 0 .73, 95% CI 0 .68-0 .78, p<0 .01) . 
Compared to patients with HCC diagnosed in 2004-2006, 
those diagnosed in 2013-2014 were more likely to have 
HCC within Milan (OR 1 .12, 95% CI 1 .05-1 .20, p<0 .01) . 
Patients with Medicaid or no insurance were also signifi-
cantly less likely to have HCC within Milan Criteria . Conclu-
sions: Rates of HCC among the 1945-1965 birth cohort 
increased by 58% over the past decade . However, less than 
half of these HCC patients met Milan Criteria at diagnosis 
in the most recent era . Sex-specific, race/ethnicity-specific, 
and payer-specific disparities in tumor stage at diagnosis 
were observed .
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Combination of Killer Immunoglobulin-like 
Receptor and HLA Genes is Associated with 
Hepatitis C Virus-Related Hepatocellular  
Carcinoma
Takeji Umemura, Hiromi Saito, Satoru Joshita, 
Tomoo Yamazaki, Eiji Tanaka, Masao Ota; Department of 
Medicine, Division of Hepatology and Gastroenterology, Shin-
shu University, Matsumoto, Japan

Background & Aims: Natural killer (NK) cell responses have 
been shown to play a crucial role in the innate immune 
response against infection with viruses . Since the killer 
immunoglobulin-like receptor (KIR), in combination with 

its cognate human leukocyte antigen (HLA) ligand, is asso-
ciated with treatment-induced and spontaneous clear-
ance of hepatitis C virus (HCV) infection, we examined the 
impact of KIR, and HLA on the development of HCV-re-
lated hepatocellular carcinoma (HCC) in a Japanese popu-
lation . Methods: We investigated 16 KIR genotypes along 
with HLA-B and -C ligands in 787 HCV-positive patients 
with chronic hepatitis C (n = 613), HCC (n = 174), and 325 
volunteer controls . Results: The frequency of KIR3DS1 
in all HCV-infected patients was significantly lower than 
controls (P < 0 .0001; odds ratio [OR] 0 .57) . Combination of 
KIR3DL1/HLA-Bw4 was significantly higher in HCV-infected 
patients (P < 0 .001; OR 1 .65) . In contrast, the frequency of 
KIR2DL1/HLA-C2 was lower in patients with chronic hepa-
titis C (P <0 .0001; OR 0 .57) . No statistically significant differ-
ences were found for HLA and KIR between patients with 
HCC and those without . When HCV-related HCC patients 
were stratified according to 65 years, the frequency of 
KIR2DL2, KIR2DS2, and HLA-C1C1 homozygote were 
significantly higher in younger patients (<65 years) than in 
older patients (>65 years) (P = 0 .021; OR 2 .50, P = 0 .037; OR 
2 .40, P = 0 .045; OR 3 .40, respectively) . Moreover, younger 
patients with KIR2DL2/HLA-C1 and KIR2DS2/HLA-C1 had 
significantly higher HCC development compared with 
those without (P = 0 .014; OR 2 .69 and P = 0 .023; OR 2 .61, 
respectively) . Conversely, KIR2DL1/HLA-C2 was more 
frequently found in older patients with HCC than in those 
without (P = 0 .045; OR 0 .29) . Multivariate logistic regres-
sion analysis subsequently identified KIR2DS2/HLA-C1 (P = 
0 .026; OR 2 .61), female (P = 0 .01; OR 0 .28), serum albumin 
(P < 0 .001; OR 0 .13), and platelet count (P < 0 .001; OR 0 .86) 
as independent predictive factors of development of HCC 
in younger patients . Conclusions: These results indicate a 
central role of NK cells in the innate-system for developing 
chronic HCV infection and HCC development . In particular, 
combination of KIR2DS2/HLA-C1 is associated with HCV-re-
lated HCC in younger patients .
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Superiority of Avatrombopag (AVA) to Placebo 
(PBO) for the Treatment of Chronic Liver 
Disease (CLD)-Associated Thrombocytopenia 
(TCP) in Patients Undergoing Scheduled Proce-
dures: Results of 2 Randomized, PBO-Con-
trolled Phase 3 Studies
Norah Terrault1, Francesco Bibbiani9, Yi-Cheng Chen7, 
Namiki Izumi2, Zeid Kayali4, Jose R. Lazcano Soto6, Paul Mitrut5, 
Won Young Tak3, Tarek I. Hassanein8; 1University of Califor-
nia San Francisco, San Francisco, CA; 2Department of Gastro-
enterology and Hepatology, Musashino Red Cross Hospital, 
Tokyo, Japan; 3Division of Gastroenterology and Hepatology, 
Kyungpook National University, Daegu, Korea (the Republic 
of); 4Inland Empire Liver Foundation, Rialto, CA; 5Department 
of Internal Medicine, University of Medicine and Pharmacy of 
Craiova, Romania, Craiova, Romania; 6IAAN Mexico, Durango, 
Mexico; 7Department of Biochemistry and Molecular Biology, 
National Cheng Kung University Medical College, Tainan, Tai-
wan; 8Southern California GI and Liver Centers, Coronado, CA; 
9Neurology Business Group (NBG), Eisai Medical Research Inc., 
Woodcliff Lake, NJ

Background: Patients with CLD and TCP may require 
platelet (PLT) transfusions before routine procedures, 
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increasing the risk of PLT refractoriness . AVA is an oral, 
2nd generation, small molecule, thrombopoietin receptor 
agonist in development as an alternative to PLT trans-
fusions . Two randomized, double-blind, PBO-controlled 
Phase 3 studies evaluated the potential for AVA to 
reduce the need for PLT transfusions in patients with CLD 
undergoing scheduled procedures . Methods: ADAPT1 
(NCT01972529) and ADAPT2 (NCT01976104) enrolled 
adults with CLD and severe TCP (mean baseline [BL] PLT 
<50x109/L), scheduled to undergo invasive procedures . 
Cohorts were defined based on BL PLT count (Cohort 1, 
<40x109/L or Cohort 2, 40 to <50x109/L), and patients were 
randomized 2:1 to once-daily oral AVA (60 mg for Cohort 
1, 40 mg for Cohort 2) or PBO for 5 days with the proce-
dure scheduled 5-8 days after their last dose . The primary 
efficacy endpoint was the proportion of patients not 
requiring PLT transfusion or any bleeding rescue proce-
dure up to 7 days post-procedure . Secondary endpoints 
assessed the proportion of patients achieving the target 
PLT count (≥50x109/L), change in PLT count from BL to 
Procedure Day, and safety . Results: ADAPT1 randomized 
231 patients (median age 57 y; 68% male; BL median PLT 
38x109/L; CLD etiology: alcohol 14%, viral hepatitis 62%, 
other 23%) to Cohort 1, 90 AVA /48 PBO or Cohort 2, 
59 AVA /34 PBO . ADAPT2 randomized 204 (median age 
59 y; 62% male; BL median PLT 39x109/L; CLD etiology: 
alcohol 15%, viral hepatitis 53%, other 33%) to Cohort 
1, 70 AVA /43 PBO or Cohort 2, 58 AVA/33 PBO . Signifi-
cantly greater proportions of AVA-treated patients across 
all cohorts did not require PLT transfusion or bleeding 
rescue procedures compared with PBO--ADAPT1: Cohort 
1, 66% vs 23%; Cohort 2, 88% vs 38%; each p<0 .0001; 
ADAPT2: Cohort 1, 69% vs 35%, p=0 .0006; Cohort 2, 89% 
vs 33%, p<0 .0001 . AVA was also superior to PBO for both 
secondary endpoints, increasing mean PLT counts on 
Procedure Day to 64x109/L in Cohort 1 and 85x109/L in 
Cohort 2 . The most common treatment-emergent adverse 
events (TEAE) were pyrexia, abdominal pain, nausea, and 
headache, which were similar for PBO and AVA arms in 
both studies . Most were mild to moderate in severity; one 
thrombotic TEAE occurred with 40 mg AVA in Cohort 2 in 
ADAPT2 . Conclusions: AVA given over 5 days significantly 
reduced the need for PLT transfusions or rescue proce-
dures for bleeding . It was well tolerated with a safety 
profile similar to PBO . The availability of an alternative 
to platelet transfusions for patients with CLD undergoing 
procedures would reduce their risk of developing platelet 
refractoriness .
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Impact of SVR in the development of all 
complications and fibrosis regression in a 
cohort of patients treated with interferon-base 
Triple Therapy and Direct Acting Antiviral
Christie Perelló1, Joaquin Cabezas2, Elba Llop1, José A. Car-
rión3, Belen Ruiz-Antoran1, Susana Llerena2, Marta Hernán-
dez-Conde1, Javier Crespo2, Jose L. Calleja1; 1Gastroenterology 
and Hepatology, University Hospital Puerta de Hierro, Madrid, 
Spain; 2Hospital Universitario Marquez de Valdecilla, 
Santander, Spain; 3Gastroenterology and Hepatology, Hospi-
tal del Mar, Barcelona, Spain

Background: Antiviral treatment with interferon-based 
Triple Therapy (TT) and Direct-Acting Antiviral (DAA) has 
achieved a very high sustained virological response (SVR) . 
The aim of this study was to evaluate the improvement of 
liver fibrosis in the entire cohort and the development of 
liver decompensation (LD) in cirrhotic patients Methods: 
We prospectively collected data on liver fibrosis and clin-
ical events in a hepatitis C cohort of patients treated with 
TT and DAA from 3 University Hospital in Spain Results: 
A total of 538 consecutive patients were included . A 
total of 64 .5% (n=196/304) of patients in TT cohort and 
a 97 .8% (n=229/234) of patients in DAA cohort achieved 
an SVR . Patients in TT group with SVR showed greater 
decreased of kilopascals (Kpa) than non-SVR patients 
(20 .0KPa SVR vs 9 .9KPa non-SVR)(p<0,001). In DAA group 
the decreased was (7 KPa SVR vs 1 KPa non-SVR) (p= 0 .3) . 
Overall, a 51 .5% (n= 277) were classified as F4 and of these 
a 12 .6%(n=35/277) had a LD; 24/136(17 .6%) in TT cohort 
by a mean follow up of 24 .6 months and 11/141 (7 .8%) in 
DAA cohort by a mean follow up of 7 .7 months . The most 
frequent complications in TT cohort were ascites observed 
in 11% (n=15/136) and Hepatocellular carcinoma (HCC) 
in 6 .6% (n=9/136) of the patients; 6 (4 .4%) required liver 
transplant and 4 (2 .9%) died . LD was significantly lower in 
SVR patients (4 .5%SVR vs 14 .3% Non-SVR)(p=0,006) and 
one year cumulative probability of developing LD in the 
SVR was (4,3% SVR vs 16,3% Non-SVR)(p=0,02) . In DAA 
cohort the most frequent complication was HCC observed 
in 7% (n=10/141) of the patients, 1 (0 .7%) required liver 
transplant and 3 (2 .1%) died . LD was significantly lower 
in SVR patients vs Non-SVR (4 .8% vs 20%)(p=0 .2) . One 
year cumulative probability of developing LD in the SVR 
DAA cohort was (1 .6% SVR vs 33 .7% Non-SVR) p=<0 .05 . 
Multivariate analysis in DAA group shows bilirrubin levels 
related to LD (p= 0 .04) (OR 1,026-0,5471) . Concerning 
HCC, in order to estimate the effect of the treatments 
on the incidence of HCC a propensity score matching was 
performed by adjusting it to the HCC risk variables in the 
2 cohorts; we observed that the probability of incidence 
in both cohorts were similar (7% in TT vs 7 .1% DAA) p= 
0 .9 . Conclusions: SVR in patients with advanced disease 
was associated with an improvement in fibrosis stage, 
lower rate of decompensation and liver transplantation . 
Although with DAA there was a subtle increase in the 
incidence of HCC in a shorter time, the propensity score 
showed that in both cohorts the probability was the same 
without significant differences . 
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OCR-002 (Ornithine Phenylacetate) is a Potent 
Ammonia Scavenger as Demonstrated in 
Phase 2b STOP-HE Study
Rifaat Safadi1, Robert S. Rahimi2, Charles E. DiLiberti3, Lau-
rene Wang6, Nikolaos T. Pyrsopoulos4, Amy Potthoff5, 
Stanley Bukofzer5; on behalf of the STOP-HE Study Group; 
1Hadassah Hebrew University Medical Center, Jerusalem, 
Israel; 2Baylor University Medical Center, Dallas, TX; 3Mont-
clair Bioequivalence, Montclair, NJ; 4Rutgers-University Hospi-
tal, Newark, NJ; 5Ocera Inc., Redwood City, CA; 6INDAPharma, 
Chapel Hill, NC

Background: In serious liver disease, elevated ammonia 
levels contribute to the neurocognitive effects that char-
acterize hepatic encephalopathy (HE) . Ornithine pheny-
lacetate (OCR-002) is an ammonia scavenger that acts, 
in part, by combining with excess glutamine to form 
phenylacetylglutamine, which is then excreted via the 
kidneys . OCR-002 is in clinical development for treating 
HE in patients with cirrhosis . A Phase 2b study, STOP-HE, in 
hospitalized patients with HE demonstrated that OCR-002 
was a potent ammonia scavenger, shortened the time to 
clinical improvement, and was safe and well tolerated . 
Methods: This was a double-blind, randomized, place-
bo-controlled study (clinicaltrials .gov NCT01966419) of 
OCR-002 in patients hospitalized with cirrhosis, patients 
with persistent Stage 2 or higher HE, and Screening local 
plasma ammonia level >ULN . After a minimum 12-h 
prescreening phase on standard of care (SOC), patients 
with HE were screened and if they met entry criteria were 
randomized to 5 days treatment with SOC plus OCR-002 
10, 15 or 20 g/day (continuous IV infusion) vs . placebo . The 
pre-determined OCR-002 dose was based on the severity 
of underlying liver disease . Study outcomes included time 
to normal plasma ammonia levels, reduction in plasma 
ammonia, and correlation of ammonia levels with clin-
ical improvement . Results: 231 patients were random-
ized to OCR-002 (n=116) or placebo (n=115) . Ammonia 
at screening correlated with HE severity (p=0 .032) . Time 
to clinical improvement in patients with a confirmed 
baseline plasma ammonia level >ULN was significantly 
(p=0 .034) improved with OCR-002 vs . placebo . The time to 
achieve normal plasma ammonia levels was significantly 
(p=0 .028) reduced with OCR-002 vs . placebo Hazard Ratio 
1 .692 (1 .137, 2 .514) . A dose-related reduction in plasma 
ammonia levels was observed (-11 .8, -19 .3, -28 .4, and -38 .9 
mmol/L with placebo and OCR-002 10, 15, and 20 g/day), 
although rigorous dose-response assessment was compli-
cated by the assignment of dose based on disease severity . 
The difference between OCR-002 and placebo was statisti-
cally significant (p=0 .014) . A reduction in plasma ammonia 
levels (-9 .0 mmol/L no improvement vs . -28 .2 mmol/L 
improvement) correlated with clinical improvement from 
Stage 2/4 to Stage 0/1 HE (p=0 .0006) . Conclusion: Find-
ings from STOP-HE support the benefits of OCR-002 as 
an ammonia scavenger in cirrhotic patients hospitalized 
with HE . OCR-002 + SOC normalizes and reduces plasma 
ammonia levels faster than placebo + SOC and leads to 
faster clinical improvement . A phase 3 study of OCR-002 is 
planned to confirm these results .
Disclosures:

Robert S . Rahimi - Grant/Research Support: Ocera

Charles E . DiLiberti - Consulting: Ocera Therapeutics, Inc .

Laurene Wang - Independent Contractor: Ocera Therapeutics, Inc .

Nikolaos T . Pyrsopoulos - Advisory Committees or Review Panels: GILEAD, 
MERCK, VITAL THERAPIES, BMS, INTERCEPT, BAYER, ABBVIE; Grant/Research 
Support: HOLOGIC, VITAL THERAPIES, MERCK, ABBVIE, INTERCEPT, OCERA, 
CONATUS, SALIX, Hologic

Amy Potthoff - Management Position: Ocera Therapeutics, Inc; Stock 
Shareholder: Ocera Therapeutics, Inc

The following people have nothing to disclose: Rifaat Safadi, 
Stanley Bukofzer

220
Increased myocardial extracellular volume 
define patients with more advanced cirrhosis 
and at higher risk of mortality: Results from a 
cardiac MRI and Echo study
Signe Wiese1,2, Silje Mo2, Jens D. Hove4,5, Rajeshwar Mook-
erjee3, Flemming Bendtsen2, Søren Møller1; 1Dept. Clinical 
Physiology and Nuclear Medicine, Copenhagen University 
Hospital Hvidovre, Hvidovre, Denmark; 2Gastro Unit, medi-
cal division, Copenhagen University Hospital Hvidovre, Hvi-
dovre, Denmark; 3Liver Failure Group, UCL Institute for Liver 
and Digestive Health, Royal Free Hospital, London, United 
Kingdom; 4Dept. Cardiology, Copenhagen University Hospital 
Hvidovre, Hvidovre, Denmark; 5Center of Functional Imaging 
and Research, Copenhagen University Hospital Hvidovre, Hvi-
dovre, Denmark

Background: Cirrhotic cardiomyopathy is an established 
complication in cirrhosis . Cardiac dysfunction has been 
linked to disease severity, development of hepatorenal 
syndrome, and increased mortality . However, the patho-
genesis and precise definition of cirrhotic cardiomyop-
athy remain a matter of debate . It has been speculated 
that structural changes in the myocardium are involved . 
Cardiac MRI (CMR) with T1-mapping and quantification of 
extracellular volume (ECV) is a new non-invasive method 
to assess diffuse myocardial fibrosis in conditions such 
as amyloidosis . This technique has, to our knowledge, 
never been applied in cirrhosis . Our aim was therefore to 
perform a detailed characterization of cardiac structure 
and function using CMR and echocardiography in cirrhotic 
patients to determine the relationship between myocar-
dial fibrosis and cardiac function, liver disease severity, 
and adverse events . Methods: 63 cirrhotic patients and 
12 healthy controls were included . All patients under-
went contrast-enhanced CMR (including ECV determi-
nation), echocardiography with Tissue Doppler Imaging 
(TDI), and clinical and biochemical assessments . Follow-up 
with registration of death and liver transplantation was 
ascertained . In the controls, contrast-enhanced CMR alone 
was performed . Results: ECV was higher in the patients 
compared with healthy controls (31 .1±6 vs . 27 .4±3 %, 
p=0 .04) . Moreover, ECV increased across Child Pugh A/B/C 
classes (26 .9±4/ 31 .5±5/ 34 .4±6%, p=0 .02) . During a median 
follow-up of 22 months (1-31)16 patients had either died 
(12) or been transplanted (4) and the ECV was significantly 
higher than in patients without events (33 .4±5 vs . 30 .5±6 
%, p=0 .043) . ECV correlated with MELD (r=0 .31, p=0 .028), 
cardiac index (r=0 .35, p=0 .015), CRP (r=0 .47, p=0 .001), 
proANP (r=0 .4, p<0 .001), and proBNP (r=0 .5, p=0 .005) . No 
association was found with age, etiology or HVPG (p=NS) . 
Conclusion: Cirrhotic patients have an increased ECV 
compared to healthy controls . ECV is related to disease 
severity with the highest values in the patients with the 
most advanced disease and in those who die or are trans-
planted during follow-up . We suggest that these changes 
reflect diffuse myocardial fibrosis and are of pathophys-
iological relevance, defining cirrhotic patients who may 
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develop cirrhotic cardiomyopathy and increased mortality . 
Further studies on the potential of ECV in the definition of 
cirrhotic cardiomyopathy are warranted . 
Disclosures:

The following people have nothing to disclose: Signe Wiese, Jens D . Hove, 
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L-Ornithine L-Aspartate In Acute Overt Hepatic 
Encephalopathy
Sandeep S. Sidhu1, Barjesh C. Sharma2, omesh goyal1, 
Harsh Kishore1, Navpreet Kaur3; 1Department of Gastroen-
terology, Dayanad Medical College and Hospital, Ludhiana, 
India; 2Gastroenterology, GB Pant Hospital, New Delhi, India; 
3Biochemistry, Dayanand Medical College and Hopsital, Lud-
hiana, India

Background & Aims: Good quality data on effectiveness of 
L-Ornithine L-Aspartate (LOLA) in cirrhotic patients with 
acute overt hepatic encephalopathy (HE) is absent . We 
aimed to evaluate efficacy of intravenous LOLA in reversal 
of acute overt HE in cirrhotic patients . Methods: A prospec-
tive double-blind, randomized placebo controlled trial 
was conducted at Gastroenterology department of two 
tertiary care institutes in India . Three hundred and seventy 
cirrhotic patients with acute overt HE were screened . 
After exclusion, 196 (52 .97%) patients were randomized 
to receive either intravenous infusions of LOLA (n=98), 30 
grams daily or Placebo (n=98) for 5 days . Standard of care 
treatment (including Lactulose) was given in both groups . 
Fasting venous ammonia levels were estimated daily from 
0–5 days . Serum concentration of, Interleukin 1β, Inter-
leukin 6, Interleukin 10, Tumor Necrosis Factor α, Hemo-
gram, liver, renal function tests were performed at day 0 
and 5 . Primary outcome was mental state grade at day 5 
of treatment . Results: On completion of 5 days of treat-
ment, 75 .5% patients in LOLA group and 74 .5% patients 
in placebo group had resolution of overt HE . Mean time 
taken for recovery was 1 .92±0 .93 days in LOLA group & 
2 .45±1 .06 days in placebo group, p=0 .002(95% CI -0 .852 
to - 0 .202) . Length of hospital stay and Venous ammonia 
at day 5 were significantly lower in LOLA group . No signif-
icant change was seen in Interleukins and Tumor Necrosis 
Factor α in both the groups . Conclusion: In patients 
suffering from acute overt HE, intravenous LOLA decreases 
the time of recovery from HE, shortens the length of 
hospital stay and decreases the venous ammonia .

Disclosures:

The following people have nothing to disclose: Sandeep S . Sidhu, 
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Sarcopenia and Opiate Use May Be Modifiable 
Risk Factors for Incident Overt Hepatic Enceph-
alopathy: A Prospective Study
Elliot B. Tapper, Anna S. Lok; Gastroenterology, University of 
Michigan, Ann Arbor, MI

Background: Hepatic encephalopathy (HE) is associated 
with increased mortality, hospitalization, motor vehicle 
accidents, and falls . Given that muscle metabolizes 
ammonia and sedating medications alter neurotransmis-
sion, both sarcopenia and medications may be associated 
with the development of incident overt HE . Prospective 
data, however, are lacking . Aims: We assessed baseline 
cognitive performance and predictors of overt HE and falls 
in a longitudinal cohort of patients with compensated 
cirrhosis with no prior history of HE . Methods: Adults 
with Child A-B cirrhosis and portal hypertension without 
a history of HE were enrolled . At baseline, patients had 
clinical evaluation and a point-of-care test for covert HE 
– the Inhibitory Control Test (ICT; performance is defined 
in part by number of ‘lures’ with higher number indi-
cating worse performance) . We also evaluated patients 
for frailty (30-second chair stands, hand grip), muscle 
bulk (midarm muscle area – MAMA), and medication 
burden . Primary outcome was development of overt HE 
and secondary outcome was falls . Penalized regression 
models for rare outcomes were employed . Results: 136 
patients were enrolled, 51% men, age 58 .1±11 .3 years, 
74% Child A 74%, mean MELD 10 .0±3 .9 . Most common 
etiologies of liver disease were HCV 31%, NAFLD 26% and 
alcohol 19% . At enrollment, 19% of patients were taking 
benzodiazepines and 19% opiates . The median number of 
lures/ICT was 11 IQR (7-21) . In stepwise regression models, 
only hand-grip was associated with ICT performance: for 
every 10 kg increase in hand grip, there was 1 .8 (95%CI, 
0 .4-3 .2) fewer lures/ICT – meaning that muscle strength 
was the only clinical variable linked to cognitive perfor-
mance . Within 6 months of follow-up, 12 patients devel-
oped overt HE and 11 experienced a fall . Child class B (OR 
3 .39, 95%CI 1 .70-7 .85), Opiate use (OR 2 .88, 95%CI 1 .42-
6 .36), and MAMA (OR for every 10 mm2 1 .37, 95%CI 1 .08-
1 .86) but not ICT performance predicted new overt HE . 
Coversely, only ICT performance was predictive of falls: for 
each lure followed, the OR of a fall was 1 .07 (95%CI 1 .14-
1 .44) . Conclusion: These data suggest a need for proactive 
screening of cognitive function and sarcopenia in patients 
with cirrhosis and portal hypertension in order to prevent 
adverse events . Simple, bedside markers of sarcopenia are 
associated with cognitive performance while both sarco-
penia measures and opiates predicted the development 
of overt HE . Further, we show that cognitive assessments 
for covert HE such as ICT are predictive of falls . These risk 
factors are potentially modifiable and should be addressed 
in future intervention studies .
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Association of Aspirin Therapy with Reduced 
Risk of Hepatocellular carcinoma in Patients 
with Chronic Hepatitis B
Teng-Yu Lee1, Yao-Chun Hsu2, Shi-Hang Yu1, Jaw-Town Lin3, 
Ming-Shiang Wu4, Chun-Ying Wu1; 1Division of Gastroenter-
ology & Hepatology, Taichung Veterans General Hospital, Tai-
chung, Taiwan; 2Division of Gastroenterology & Hepatology, 
E-Da Hospital, Kaohsiung, Taiwan; 3Fu Jen Catholic University, 
New Taipei City, Taiwan; 4National Taiwan University Hospi-
tal, Taipei, Taiwan

Background: Aspirin may prevent cancer development, 
but clinical evidences in HBV-related HCC remain lacking . 
We aimed to investigate the association of aspirin therapy 
with HBV-related HCC risk . Methods: In this nationwide 
cohort study, medical records were retrieved from the 
National Health Insurance Research Database between 
years 1998 and 2012 . We screened 204,507 patients with 
chronic hepatitis B, and patients with other infectious 
hepatitis were excluded . After excluding patients with 
HCC before the follow-up index dates, 1,553 patients 
who continuously received daily aspirin ≥ 90 days were 
randomly matched 1: 4 with 6,212 patients who never 
received anti-platelet therapy by means of propensity 
scores, consisted of baseline characteristics, the index date, 
and nucelos(t)ide analogue (NA) use during follow-up . 
Both cumulative incidences of and hazard ratios (HRs) 
for HCC development were analyzed after adjusting for 
competing mortality . Results: The cumulative incidence 
of HCC in the treated group was significantly lower than 
that in the untreated group in 5 years (2 .86%, 95% CI: 
1 .89-3 .83 vs . 5 .59%, 95% CI: 4 .91-6 .27; P< 0 .001) . In the 
multivariable regression analysis, aspirin therapy was 
independently associated with a reduced HCC risk (HR 
0 .63, 95% CI: 0 .47-0 .85; P= 0 .002) . Sensitivity subgroup 
analyses also verified this association . In addition, older 
age (HR 1 .03 per year), male gender (HR 2 .65), cirrhosis 
(HR 1 .89), and diabetes mellitus (HR 1 .51) were inde-
pendently associated with an increased HCC risk, but NA 
(HR 0 .57) or statin (HR 0 .57) use was with a decreased HCC 
risk . Conclusion: Aspirin therapy is significantly associated 
with a reduced risk of HBV-related HCC .

Disclosures:
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HNF4α Gene Signature Can Accurately Predict 
Stage Specific Disease Progression In Cirrhosis 
And Hepatocellular Carcinoma
Sumedha S. Gunewardena2,3, Ian Huck1, Chad Walesky1, Ste-
ven A. Weinman4, Anusha Vittal4, Josiah Cox4, Maura O’Neil5, 
Udayan Apte1; 1Pharmacology, Toxicology and Therapeutics, 
University of Kansas Medical Center, Kansas City, KS; 2Molec-
ular and Integrative Physiology, University of Kansas Medi-
cal Center, Kansas City, KS; 3Biostatistics, University of Kansas 
Medical Center, Kansas City, KS; 4Medicine, University of Kan-
sas Medical Center, Kansas City, KS; 5Pathology, University of 
Kansas Medical Center, Kansas City, KS

Background: Hepatocellular carcinoma (HCC) is the most 
common primary hepatic malignancy, which has extremely 
limited treatment options . Tools to determine the disease 
progression from the pre-malignant stages to cancer and 
further disease progression from early stage HCC to later 
stage HCC are limited . Our recent studies have identified 
the role of Hepatocyte Nuclear Factor 4α (HNF4α) in inhi-
bition of hepatocyte proliferation and HCC pathogenesis . 
Here we report that HNF4α activity as measured by using 
a specific HNF4α target gene signature can be used as 
an excellent predictive tool in HCC disease progression . 
Methods: We identified a specific HNF4α gene expres-
sion signature using RNAseq-ChIPseq data obtained from 
hepatocyte specific HNF4α knockout (HNF4αKO) mice, 
which was further refined for use in human samples . Vali-
dation studies were performed using HNF4a KO mice, 
mouse HCC samples and a set of 23 human HCC samples . 
Next, we performed extensive in silico analysis to deter-
mine the use of this gene signature as a prognostic tool . 
We analyzed a total of 23 independent with global gene 
expression datasets comprising of total 2200 individual 
samples of increasing disease progression including normal 
livers, cirrhosis with and without HCC, early, and late stage 
HCC, paired tumor-normal tissues, paracarcinoma, HCC 
with portal vein thrombosis, HCC-cholangiocarcinoma 
mixed tissues and metastatic HCC . Survival analysis was 
performed on a dataset of 365 samples . Results: HNF4α 
gene signature was successful in distinguishing regener-
ative nodules from cirrhosis, cirrhosis without HCC from 
cirrhosis with HCC with >80% specificity; differentiate 
normal, cirrhotic non-HCC, dysplastic nodules, early stage 
HCC and advanced HCC with >85% specificity and distin-
guish HCC from paired non-tumor tissues with 100% 
specificity . In the survival analysis the HNF4α target gene 
signature was able to clearly distinguish cases with shorter 
survival, which had significantly lower HNF4α activity . In 
all cases, lower HNF4a target gene expression was asso-
ciated with highly progressive metastatic disease . HNF4a 
gene signature clearly segregated highest grade of disease 
from the controls in each case . Conclusions: The novel 
HNF4a target gene signature has outstanding prognostic 
power to distinguish stage dependent HCC pathogenesis 
and survival . Furthermore, these data indicate that loss of 
HNF4α is a critical factor in HCC pathogenesis . Supported 
by 5 P20 GM103549 and R01 DK 098414 
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Phenotypic diversity spanning the spectrum 
of hepatocyte differentiation impacts the 
outcome of patients with β-catenin-mutated 
hepatocellular carcinomas.
Romain Desert1, Christelle Reynès2, Robert Sabat-
ier2, Damien Grégoire3, Florian Rohart4, Anne Corlu1, 
Frédéric Canal5, Marie Sicard1, Mireille Desille1, Stepha-
nie Renaud1, Bruno Turlin1, Laurent Sulpice1, Damien Ber-
geat1, Pascale Bellaud1, Christine Perret5, Bruno Clement1, 
Kim-Anh Lê Cao4, Orlando Musso1; 1Nutrition Metabolisms 
and Cancer (NuMeCan), CRB-Santé, Biosit, Biogenouest, UBL, 
INSERM, INRA, Univ Rennes, CHU Rennes, Rennes, France; 
2Laboratoire de Biostatistique, Informatique et Physique Phar-
maceutique, Univ Montpellier, Montpellier, France; 3IGMM, 
CNRS, Univ Montpellier, Montpellier, France; 4Diamantina 
Institute, Translational Research Institute, The University 
of Queensland, Brisbane, QLD, Australia; 5Institut Cochin, 
INSERM, CNRS, Univ Paris Descartes, Sorbonne Paris Cité,  
Paris, France

Background: Hepatocellular carcinomas (HCCs) are 
heterogeneous tumors that display a spectrum of molec-
ular phenotypes . Non-proliferative, well-differentiated 
HCCs have favorable outcomes, preserve metabolic liver 
zonation programs and include two mutually exclusive 
subclasses: Periportal-type (wild-type β-catenin) and 
Perivenous-type (mutant β-catenin) . Periportal-type HCCs 
have the lowest potential for early (< 2 year) recurrence . 
At the opposite, proliferative HCCs include Extracel-
lular Matrix- and STEM-type HCCs with bad outcomes . 
Periportal-, Extracellular Matrix- and STEM-type HCCs 
distribute across a spectrum which ranges from hepato-
cyte-like to stem/progenitor-like phenotypes . In contrast, 
Perivenous-type HCCs deviate from that spectrum because 
they express β-catenin (CTNNB1) target genes (Hepatology 
2017, doi:10 .1002/hep .29254). Thus, it is not clear how 
phenotypic diversity contributes to cancer aggressiveness 
in Perivenous-type HCCs . Aim: To explore the impact of 
phenotypic diversity in the outcome of Perivenous-type 
HCCs . Methods: First, to confirm the specificity of our 
previous 5-gene score used to predict CTNNB1 mutations 
(Hepatology 2017, doi:10 .1002/hep .29254), we retrovirally 
transduced mutant (T41A) CTNNB1 to well-differentiated, 
hepatocyte-like human HCC cells (HepaRG cell line). Then, 
we predicted CTNNB1 mutations in a 242-HCC transcrip-
tomic dataset (GSE14520) and analyzed 12509 genes by 
Cox-PLS combined to genetic algorithms to allow feature 
selection . Cell proliferation was assessed in an indepen-
dent series of 72 CTNNB1-Sanger-sequenced HCCs by 
immunohistochemistry for MKI67 . Results: HepaRG cells 
expressing mutated CTNNB1 confirmed the specificity of 
the mutation markers GLUL, LGR5, HAL, VNN1 and ODAM. 
Analysis of 72 HCCs showed that cell proliferation rates 
were low in tumors with mutated CTNNB1 (Sanger-se-
quenced or predicted) or with high GLUL staining . As 
expected, high cell proliferation was associated with HCC 
recurrence (p = 0 .007) . However, neither GLUL staining 
nor CTNNB1 mutation rates were associated with recur-
rence . In the 242-HCC dataset, CTNNB1 was predicted to 
be mutated in 63 and wild-type in 179 tumors . Discrimi-
nant analyses revealed the phenotypic diversity of HCCs 
with mutated CTNNB1, which ranged from well-differ-
entiated tumors with hepatocyte-like features to HCCs 
expressing a stem/progenitor-like cell program . Thus, 
HCCs with mutated CTNNB1 could develop substantial 
cancer stem/progenitor cell subpopulations overtime .  

Conclusions: Albeit non-proliferative, HCCs with mutant 
CTNNB1 may evolve toward an undifferentiated pheno-
type with bad outcome, which justifies early HCC detec-
tion .
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The incidence of hepatocellular carcinoma is 
not increased in individuals with chronic hepa-
titis C after SVR with interferon-free regimens 
compared with interferon-containing regimens: 
an ERCHIVES study
Darrick K. Li1,2, Yanjie Ren3, Daniel S. Fierer4, Stephanie Rut-
ledge2, Obaid S. Shaikh3, Vincent Lo Re5, Tracey G. Simon1, 
Abdul-Badi Abou-Samra6, Raymond T. Chung1,2, 
Adeel A. Butt7,6; 1Department of Gastroenterology, Massachu-
setts General Hospital, Boston, MA; 2Department of Medicine, 
Massachusetts General Hospital, Boston, MA; 3VA Pittsburgh 
Healthcare System, Pittsburgh, PA; 4Division of Infectious Dis-
eases, Icahn School of Medicine at Mount Sinai, New York, 
NY; 5Center for Biostatistics and Epidemiology, Department 
of Biostatistics and Epidemiology, University of Pennsylvania, 
Philadelphia, PA; 6Hamad Healthcare Quality Institute and 
Hamad Medical Corporation, Doha, Qatar; 7Weill Cornell 
Medical College, New York, NY

Background: Sustained virologic response (SVR) after 
interferon-based treatment for chronic hepatitis C 
virus (HCV) infection has been strongly associated with 
decreased incidence of hepatocellular carcinoma (HCC) . 
Surprisingly, several recent studies have reported higher 
rates of HCC in individuals treated with direct-acting anti-
virals (DAAs) . However, making definitive conclusions has 
been challenging due to the heterogeneous populations 
and methodologies of these reports . We sought to deter-
mine whether DAA use is associated with increased rates 
of incident HCC in our large, well-characterized cohort . 
Methods: Using the Electronically Retrieved Cohort of 
HCV Infected Veterans (ERCHIVES) database, we identified 
17,836 patients with chronic HCV and did not have a prior 
diagnosis of HCC . Patients were divided into 3 groups 
based on treatment: (a) pegylated interferon + ribavirin 
(IFN) (n=3,534); (b) DAA-only (n=5,829); and (c) no treat-
ment (n=8,643) . Additional analyses were performed on 
subgroups of DAA-only treatment, including sofosbuvir/
simeprevir (SOF/SMV) and sofosbuvir/ledipasvir (SOF/
LDV) . Predictors of HCC were identified using multivariate 
Cox proportional hazards analysis . HCC-free survival in 
cirrhotics was assessed by Kaplan-Meier analysis . Results: 
SVR was achieved by 66 .6% and 96 .2% of the IFN and 
DAA groups, respectively . Among all treated patients, the 
risk of HCC was not higher in the DAA group compared 
to the IFN group (HR 1 .16; [95% CI: 0 .79, 1 .71]) . Among 
cirrhotics who achieved SVR, neither the HCC incidence 
rate nor HCC-free survival were significantly different 
in the DAA group compared to the IFN group (21 .2 vs . 
22 .8 per 1000 patient years; p=0 .78; and log-rank p=0 .17, 
respectively) . Untreated cirrhotics had a significantly 
higher HCC incidence rate (45 .3 per 1000 patient years) 
compared to those treated with IFN or DAAs (p = 0 .03) . 
Further, both groups of treated patients had signifi-
cantly longer HCC-free survival compared to untreated 
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patients (log-rank p = 0 .006) . Analyzing the DAA treat-
ment subgroups separately, among SVR cirrhotics, the 
HCC incidence rate was higher in the SOF/SMV subgroup 
compared to both the SOF/LDV subgroup and the IFN 
group (33 .3, 15 .5, and 21 .2 per 1000 patient years, respec-
tively) . Notably, the SOF/SMV subgroup had a higher inci-
dence Child-Pugh B/C disease . Conclusions: DAA treatment 
is not associated with an increased risk of HCC . Previously 
reported increases in HCC associated with DAA treatment 
may be explained by the presence of pre-existing HCC 
risk factors as well as selection bias from treatment with 
DAA regimens historically used to treat patients at higher 
inherent risk for developing HCC .
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Neoangiogenic transcriptomic signature iden-
tifies HCCs with worse therapeutic outcome
Alberto Borghi, Luca Marzi, Federica Morellini, Ros-
ina M. Critelli, Francesca Failaci, Cristian Caporali, Fabrizio Di 
Benedetto, Erica Villa; University of Modena and Reggio 
Emilia, Modena, Italy

Abstract Body: Background: Clinical and radiological 
features are used for prognostication in patients with 
hepatocellular carcinoma (HCC) . The present study aimed 
to prospectively evaluate the impact of HCC treatment 
in patients with HCC bearing a transcriptomic signature 
(TS) (Gut 2016 .doi: 10 .1136/gutjnl-2014-308483) associated 
with aggressive tumour behaviour and worse survival . 
Methods: Candidates for HCC treatment were prospec-
tively subjected to histological HCC evaluation, both for 
diagnosis and for performance of the TS (qRT/PCR) . Physi-
cians deciding and performing treatment were blinded to 
the presence of TS . Outcome results were matched with 
TS presence only after follow up finished . Results: 237 
patients were enrolled, 81% were male, median age 65 
years; 39 .7% of them were alive at the end of follow-up 
in March 2017 . Overall median survival was 31 months; 
26 .6% of patients bearing the TS, had significantly worst 
survival (median survival: 12 vs . 42 months; p <0 .001) . The 
80% of entire population underwent at least one treat-
ment for HCC . The cohort with TS showed a significant 
lower survival independently from having a therapeutic 
option (HCC with TS vs . no-signature: median survival: 20 
vs . 48 months; p<0 .001) or undergoing supportive therapy 
only (median survival: 5 vs . 13 months; p<0 .001) . The pres-
ence of TS was always associated with worse survival inde-
pendently from undergoing surgical resection (33 vs . 68 
months; p<0 .001), multiple loco-regional treatments (33 
vs . 69 months; p<0 .001) or systemic drug therapy alone (8 
vs . 19 months; p<0 .001) . Twenty patients (11 .8%) under-
going liver transplant (LT) had the best survival of the 
entire cohort (98 vs . 36 months; p< 0 .001), however, the 3 
patients with TS undergoing LT had a significantly lower 

survival within the LT group (75±19 vs . 101±58 months, 
p<0 .001) . One out of 3 (33 .3%) HCCs with TS recurred vs . 
1 out of 17 (5 .8%) without TS . At Cox Regression analysis, 
the presence of transcriptomic signature (HR 2 .636,95% 
CI 1 .676-4 .145), no treatment vs . performance of any 
treatment (HR  .361, 95% CI  .217- .601), and liver func-
tion (Child-Pugh score: HR:1 .263, 95% CI 1 .063- 1 .490)) 
were independently related with worse survival . Conclu-
sion: HCCs bearing the transcriptomic signature have 
an extremely aggressive clinical course that ultimately 
impacts on survival despite the application of all the avail-
able treatment for HCC . Liver transplant could be the only 
real therapeutic option but this should be prospectively 
assessed, as in HCC with transcriptomic signature, a high 
rate of recurrence is biologically extremely plausible .
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Long non-coding RNA DANCR correlated to 
prognosis of Hepatitis C Virus-related hepato-
cellular carcinoma
Ming-Lung Yu1,2, Shu-Chi Wang3, Chung-Feng Huang1,3, 
Ming-lun Yeh1, Meng-Hsuan Hsieh1,3, Jee-Fu Huang1, Chia-
Yen Dai1, Wan-Long Chuang1; 1Hepatobiliary Section, INTER-
NAL MEDICINE, KAOHSIUNG MEDICAL UNIVERSITY HOSPITAL, 
KAOHSIUNG MEDICAL UNIVERSITY, Kaohsiung, Taiwan; 2Divi-
sion of Gastroenterology, Massachusetts General Hospital, 
Boston, MA; 3Department of Preventive Medicine., Kaohsiung 
Medical University Hospital, Kaohsiung Medical University., 
Kaohsiung, Taiwan

Long non-coding RNAs (lncRNAs), non-protein coding 
transcripts with size greater than 200 nucleotides, have 
been associated with different types of neoplasms . Hepa-
titis C virus (HCV) is one of major etiologies of hepato-
cellular carcinoma (HCC) worldwide . HCC is a highly 
prevalent and deadly cancer because of high risks of 
recurrence and/or metastasis . Identification of potential 
prognostic markers and/or target molecules could help in 
the preventing and managing HCV-related HCC . Herein, 
we characterized and compared lncRNA expression of 
tumor part and adjacent non-tumor part (ANT) between 
patients with non-virus-related HCC and HCV-related 
HCC by RNA-seq to identify candidate lncRNA relevant to 
HCV-related HCC . In screening panel, 10 lncRNAs signifi-
cantly differentially expressed between ANT and tumor 
lesions among HCV-related HCC (p < 0 .05, fold change > 
±3 .0), but not among non-virus-related HCC, were char-
acterized as specific to HCV-related HCC . Of the 10 candi-
date lncRNAs, 4 were validated by quantitative real-time 
PCR analysis in confirmation panel and were selected for 
further analysis in HCV subgenomic replicon system in 
vitro . We found that lncRNA-DANCR is overexpressed in 
the HCV infectious replicon cells . In confirmation panel of 
55 HCC patients (22 HCV-related), DANCR was also over-
expressed in human tumor than in ANT lesions of HCV-re-
lated HCC . In another longitudinal cohort of 200 patients 
of HCV-related HCC post-surgical resection with 10-year 
followup, higher tumor expression of DANCR (> -6 .2 dCt 
[lncDANCR-U6]) was significantly associated with higher 
vascular tumor invasion (HR/CI: 1 .97/0 .97-4 .12), recurrence 
(HR/CI: 2 .69/1 .31-5 .71) and mortality (HR/CI: 3 .29/2 .22-4 .93) 
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by Cox regression model . The 5-y cumulative incidence of 
recurrence and survival was 89% and 54 .6%, respectively, 
among patients with higher tumor DANCR, compared to 
53 .3% and 75 .3%, respectively, among those of lower 
tumor DANCR (Fig 1) . In conclusion, DANCR, a lncRNA 
highly linked to HCV infection and disease progression 
of HCV-HCC, could serve as a prognostic biomarker and 
potential target of HCV-related HCC .
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Sphingosine-1 Phosphate Receptor 2 plays a 
critical role in regulating macrophage recruit-
ment and polarization in cholestatic liver injury 
in Mdr2-/- mice
Lixin Sun2,1, Runping Liu1, Xiaojiaoyang Li2,1, Yunzhou Li1, Wil-
liam M. Pandak3, Phillip Hylemon1,3, Huiping Zhou1; 1Microbi-
ology and Immunology, Virginia Commonwealth University, 
RIchmond, VA; 2China Pharmaceutical University, Nanjing, 
China; 3Gastroenterology, McGuire Veterans Affairs Medical 
Center, Richmond, VA

Background: Hepatic macrophages are central players in 
the pathogenesis of cholestatic liver diseases . Our previous 
studies demonstrated that conjugated bile acid-induced 
activation of sphingosine-1 phosphate receptor 2 (S1PR2) 
plays a critical role in cholestatic liver injury in the bile duct 
ligation (BDL) mouse model . The multi-drug resistance 2 
knockout (Mdr2-/-) mouse is a well-established model of 
cholestatic cholangiopathies and a higher proportion of 
taurocholate (TCA) in the bile is associated with more 
severe hepatobiliary damage . We recently show that 
S1PR2 level is correlated to the progression of fibrosis in 
Mdr2-/- mouse . However, the role of TCA-induced activa-
tion of S1PR2 in regulating hepatic macrophages remains 
unclear and is the focus of this study . Methods: Age and 
gender-matched wild type (WT), Mdr2-/- and S1PR2-/- 
mice were used . WT and S1PR2-/- mice were subjected to 
2-week BDL . The specific chemical antagonist of S1PR2, 
JTE-013, was used to treat Mdr2-/- mice via intraperitoneal 
injection every other day for 8 weeks . At the end of the 
experiment, the mice were sacrificed . Blood was collected 
for measuring serum total bile acids and ALP, ALT and 
AST . Liver samples were processed for HE and Masson’s 
trichrome staining . Primary hepatocytes and macrophages 
were isolated from WT and Mdr2-/- mice for quantitative 
real-time RT-PCR, and fluorescence-activated cell-sorting . 
Results: S1PR2 is highly expressed in both hepatocytes 
and macrophages, but only induced in Mdr2-/- macro-

phages during disease progression . Serum ALP and total 
bile acid levels were increased in Mdr2-/- mice . Compared 
to WT mice, Mdr2-/- mice also had an increased hepatic 
macrophage infiltration and significant induction of M2 
marker genes and fibrotic genes, such as CD206, CD68, 
CD11b, TGF-β1, CCL17, CCL2, CK-19, Ki67 and collagen 1 . 
BDL-induced upregulation of CD206, CCL17, CCL22, TGF-β1 
and CD11b and liver fibrosis were attenuated in S1PR2-/- 
mice . Flow cytometric analysis further showed that both 
F4/80mCD11bhi and F4/80hiCD11bm subset macrophages 
were significantly increased in Mdr2-/- mice but was mark-
edly inhibited by JTE-013 treatment . Conclusion: S1PR2 
is significantly induced in hepatic macrophages during 
cholestatic liver injury . Activation of S1PR2 not only 
induces macrophage infiltration into the liver, but also 
promotes M2 macrophage polarization, which results in 
fibrotic liver injury . Our recent studies show that S1PR2-/-  
mice are protected from BDL-induced liver injury . These 
results suggest that S1PR2 is a key player in bile acid- 
induced cholestatic liver injury and represents a potential 
therapeutic target for cholestatic liver disease .
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Differential impact of MT1 and MT2 melatonin 
receptor deletion on biliary proliferation, 
senescence, and liver fibrosis during choles-
tatic liver injury
Nan Wu1, Tina Kyritsi1, Pietro Invernizzi5, Julie Ven-
ter1, Francesca Bernuzzi5, Fanyin Meng2, Keisaku Sato1, 
Eugenio Gaudio3, Heather L. Francis2, Tianhao Zhou1, 
Paolo Onori3, Antonio Franchitto3,4, Gianfranco Alpini2, Shan-
non S. Glaser2; 1Internal Medicine, Texas A&M Health Science 
Center, Temple, TX; 2Research, BS&W DDRC and Medicine, 
Central Texas Veterans HCS, BS&W and Texas A&M HSC, Tem-
ple, TX; 3Department of Anatomical, Histological, Forensic 
Medicine and Orthopedics Sciences, Sapienza University of 
Rome, Rome, Italy; 4Eleonora Lorillard Spencer Cenci Foun-
dation, Rome, Italy; 5Center for Autoimmune Liver Diseases, 
Humanitas Clinical and Research Center, Rozzano, Italy

Senescent cholangiocytes (a key feature in primary scle-
rosing cholangitis, PSC) contribute to liver fibrosis through 
activation of hepatic stellate cells (HSCs) by autocrine/
paracrine pathways . Melatonin decreases biliary hyper-
plasia and liver fibrosis in bile duct ligated (BDL) rats . No 
data exists on the role of MT1/MT2 melatonin receptors 
on biliary homeostasis and liver fibrosis . We studied the 
role of melatonin MT1/MT2 on biliary senescence, prolif-
eration and liver fibrosis during BDL . Methods: Wild-type 
(WT), MT1-/- or MT2-/- mice with/without BDL for 1 wk were 
used . BDL WT mice were treated with Vivo-Morpholinos 
to silence MT1 or MT2 . MT1/MT2 levels were evaluated in 
liver sections by IHC and in normal and PSC human liver 
samples by IHC and qPCR . Intrahepatic biliary mass (IBDM) 
and proliferation were evaluated by IHC for CK-19 and 
Ki67 in liver sections and qPCR/immunoblots for PCNA in 
cholangiocytes . SA-β-gal staining and qPCR for p18/p21 
was used to evaluate biliary senescence . Liver fibrosis 
was measured by Sirius red staining and qPCR for fibrosis 
genes (TGF-β1, α-SMA, fibronectin and collagen alpha 1) 
in total liver, cholangiocytes and Laser Capture Microdis-
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section (LCM)-isolated HSCs . In vitro, human HSCs (hHSCs) 
were treated with biliary supernatants from all groups of 
mice before measuring the expression of fibrosis genes 
by qPCR . Results: MT1/MT2 in bile ducts was increased in 
BDL compared to WT mice . There was increased MT1/MT2 
expression in human PSC samples compared to controls 
Biliary senescence, proliferation and liver fibrosis were 
increased in BDL compared to WT mice . Biliary senescence, 
proliferation and liver fibrosis were increased in MT2-/- 
mice during BDL, but there was reduced biliary senescence, 
proliferation and liver fibrosis in MT1-/- mice during BDL . 
A similar profile was observed in BDL WT mice treated 
with Vivo-Morpholinos for MT1 or MT2 . In LCM-HSCs from 
BDL mice, fibrotic gene expression was increased in MT2-/- 
but decreased in MT1-/- mice . In hHSCs treated with biliary 
supernatants from BDL WT mice, there was increased 
expression of fibrosis genes compared to controls . Fibrotic 
gene expression was reduced in hHSC treated with biliary 
supernatants from BDL MT1-/- mice and enhanced by super-
natants from BDL MT2-/- compared to hHSC treated with 
supernatants from BDL WT mice . Increased hHSC fibrotic 
gene expression is due to senescence of MT2-/- cholangio-
cytes . Conclusion: Biliary senescence, proliferation and 
liver fibrosis are differentially regulated in MT1-/- and 
MT2-/- mice . Specific targeting of MT1 receptor may be a 
novel approach for ameliorating biliary damage and liver 
fibrosis during chronic liver diseases .
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Systems genetics of cholestatic liver disease 
in ABCB4 deficiency: identification of genetic 
modifiers that are involved in hepatic choles-
terol homeostasis
Rabea A. Hall1, Katrin Hochrath3,1, Marcin Krawczyk1,2, Mal-
gorzata Milkiewicz4, Piotr Milkiewicz5, Frank Grünhage1, 
Frank Lammert1; 1Department of Medicine II, Saarland Uni-
versity Hospital, Homburg/Saar, Germany; 2Laboratory of Met-
abolic Liver Disease, Department of General, Transplant and 
Liver Surgery, Medical University of Warsaw, Warsaw, Poland; 
3University of California San Diego, Department of Medicine, 
La Jolla, CA; 4Department of Medical Biology, Pomeranian 
Medical University, Szczecin, Poland; 5Liver and Internal Med-
icine Unit, Medical University of Warsaw, Warsaw, Poland

Background: Mutations in the ABCB4 transporter gene 
cause progressive cholestatic liver disease . Modifier genes 
of familial cholestasis have yet to be identified system-
atically . In this study we generated congenic Abcb4-/- 
knockout mice, in which deficiency of the hepatobiliary 
phosphatidylcholine translocator causes variable cholan-
giopathy in different inbred mouse strains . We applied a 
systems genetics approach to elucidate the genetic control 
of liver fibrosis in an experimental cross of congenic 
Abcb4-/- lines . Methods: The Abcb4 knockout was trans-
ferred from the fibrosis-resistant FVB-Abcb4-/- strain to the 
susceptible BALB/cJ background by repeated backcrossing . 
To identify genetic modifiers that contribute to the fibrosis 
susceptibility linked to ABCB4 deficiency, we crossed the 
two congenic strains to generate an intercross (F2) popu-
lation . By quantitative trait locus (QTL) analysis pheno-
typic differences among the 217 F2 progeny were mapped 
to polymorphic regions across the whole genome . Single 

and two-dimensional QTL scans were applied to identify 
modifiers and pairwise gene interactions . For translation, 
the effect of genetic variation in the orthologous PCSK9 
locus was tested a cohort of 193 patients with primary scle-
rosing cholangitis (PSC) . Results: Compared to FVB-Abcb4-/- 
mice, BALB-Abcb4-/- mice progress to higher fibrosis stages . 
The heterogenic F2 population shows marked phenotypic 
variation . Whereas single modifiers demonstrate minor 
effects, gene-gene interaction scans identified a signifi-
cant interaction of two QTLs on chromosomes 4 and 17 . 
Underlying these loci we identified the genes Lrp8 (LDL 
receptor related protein 8), Pcsk9 (proprotein convertase 
subtilin-kexin type 9) and Scp2 (sterol carrier protein 2) on 
chromosome 4, as well as Abcg5/g8 and the trigenic region 
Rhoq-Pigf-Cript on chromosome 17 . The specific genes are 
functionally related to hepatobiliary cholesterol homeo-
stasis and resemble creedal modifier genes . The analysis 
of the PSC cohort revealed that carriers of a variant PCSK9 
allele presented with significantly higher serum alkaline 
phosphatase activities . Conclusions: The congenic Abcb4-/- 
lines allow the systematic genomic exploration of chronic 
cholestasis in inbred mice . The experimental cross of 
ABCB4-deficient strains with distinct differences in fibrosis 
susceptibility resulted in the identification of ABCB4-de-
pendent modifiers of cholestatic liver injury . Several candi-
date genes identified in mice, such as Pcsk9, are involved 
in the regulation of hepatic cholesterol metabolism and 
accordingly, the human PCSK9 gene was also associated 
with serum surrogate markers in PSC patients .
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Vitamin D receptor (VDR) deficiency in  
Abcb4-/- mice causes an aggravation of 
primary sclerosing cholangitis features that 
can be prevented by VDR-independent  
therapeutic interventions
Ester Gonzalez-Sanchez1, Marion Jager1, Nicolas Chignard1,2, 
Chantal Housset1,3; 1Sorbonne Université, INSERM, Centre de 
Recherche Saint-Antoine (CRSA), Institute of Cardiometab-
olism and Nutrition (ICAN), Paris, France; 2Inovarion, Paris, 
France; 3Assistance Publique-Hôpitaux de Paris (AP-HP), Hôpi-
tal Saint-Antoine, Centre de Référence Maladies Rares des 
Maladies Inflammatoires des Voies Biliaires et des Hépatites 
Auto-Immunes, Paris, France

Background: Primary sclerosing cholangitis (PSC) patho-
physiology could involve the impairment of functions 
controlled by the vitamin D receptor (VDR), such as 
mucosal immunity or barrier integrity in the bile ducts 
and in the intestine . In this study, we aimed to address 
the protective functions of the VDR axis in the Abcb4-/- 
mouse model of PSC . Methods: To evaluate the impact of 
VDR deficiency on the development of PSC, we compared 
the survival and liver phenotype of Vdr+/+-Abcb4-/- mice 
and Vdr-/--Abcb4-/- mice, a mouse line that was developed 
in our group . We also tested the potential therapeutic 
effects of Vitamin D by treating both simple and double 
knockout mice with either a rescue diet supplemented in 
Vitamin D that normalizes mineral ion levels (2% calcium, 
1 .25% phosphorus, 20% lactose, 2 .2 IU vitamin D/g) or 
calcipotriol, a vitamin D analog . Liver injury, inflammation 
and fibrosis were assessed by serum tests, RT-qPCR, histo-
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pathology and collagen quantification . Results: Mortality 
rate was markedly higher in Vdr-/--Abcb4-/- mice compared 
to Vdr+/+-Abcb4-/- mice from 8 months on (47% vs. 27%). 
Vdr-/--Abcb4-/- mice displayed significantly higher serum 
alanine amino transferase levels from the age of 4 weeks 
when compared to Vdr+/+-Abcb4-/- mice . In 8 weeks old 
Vdr-/--Abcb4-/-, 1 .8-fold higher levels of phosphatase alka-
line and serum bile acids were also detected, indicating 
more severe cholestasis . An increase in the expression of 
the pro-inflammatory genes Mcp1, Vcam-1 and Tnfα and 
in the ductular reaction, ascertained by a 1 .7-fold increase 
in CK19-positive area, was also observed in Vdr-/--Abcb4-/- 
mice compared to Vdr+/+-Abcb4-/- mice . Consistently, 
Vdr-/--Abcb4-/- mice at 8 weeks had more severe fibrosis 
as ascertained by a 1 .6 times higher collagen content . 
Noteworthy, Vdr-/--Abcb4-/- mice fed with the rescue diet 
developed less severe cholestasis and fibrosis than those 
with the standard chow . By contrast, no such effect of 
the rescue diet was observed in the Vdr+/+-Abcb4-/- mice . 
In the double knockout mice, calcipotriol treatment was 
able to reduce the expression of pro-inflammatory genes 
(Mcp1, Vcam-1) to levels comparable to those observed in 
the simpe knockout. Calcipotriol also caused a decrease 
both in fibrosis and in the intensity of ductular reaction in 
the double knockout mice, whereas no significant effect 
was observed in the simple knockout . Conclusion: VDR 
deficiency aggravates PSC features in Abcb4-/- mice . Both a 
Vitamin D/phospho-calcic supplementation and a vitamin 
D analog improved the exacerbated PSC features observed 
in VDR deficient mice, suggesting yet uncovered VDR-in-
dependent mechanisms of action of Vitamin D .
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Hepatic X-box Binding Protein 1 (XBP1) Plays 
a Protective Role in Cholestatic Liver Injury.
Xiaoying Liu, Susan C. Hubchak, Brian E. LeCuyer, Xin Y. Yeap, 
Zheng J. Zhang, Richard M. Green; Northwestern University, 
Chicago, IL

Background: Endoplasmic reticulum (ER) stress occurs in 
cholestatic liver diseases and the X-box binding protein 1 
(XBP1) pathway of the unfolded protein response (UPR) 
is a protective response to ER stress . However, the role of 
the hepatic XBP1 in cholestatic liver injury remains unex-
plored . We demonstrate a protective role of the hepatic 
XBP1 during cholestasis using: 1) a bile duct ligation 
(BDL) model and 2) in FXR/XBP1 double knockout mice . 
Methods: BDL was performed on C57BL/6J, liver specific 
XBP1 knockout (LS-XBP1-/-) or XBP1fl/fl control mice for up 
to 10 days . Serum liver chemistries, hepatic gene expres-
sion and hepatic histology (H&E and Sirius Red staining 
quantified by Image J) were measured . We also devel-
oped and characterized FXR-/-/LS-XBP1-/- double knockout 
(DKO) and FXR-/-/XBP1fl/fl single knockout (SKO) mice as a 
new model of cholestatic liver injury . Results: 48 hrs after 
BDL, C57BL/6J mice had a 4-fold increase of hepatic XBP1s 
gene expression (P<0 .001) and its downstream target 
gene ERdj4 (P<0 .01); nuclear XBP1s protein expression also 
significantly increased . LS-XBP1-/- mice subjected to BDL 
for 72 hours had greater serum alkaline phosphatase (ALP) 
levels (1475±465 vs 80±27 U/L, P<0 .05) and hepatic Col1a1 
gene expression (1 .8±0 .3 vs 1 .0±0 .2, P<0 .05) compared to  

XBP1fl/fl mice . Ten days after BDL, serum ALP remained 
higher in LS-XBP1-/- mice compared to XBP1fl/fl mice (997±41 
vs 591±33 U/L, P<0 .001) . LS-XBP1-/- mice also had greater 
hepatic gene expression of Col1a1 (3 .1±0 .8 vs 1 .0±0 .1; 
P<0 .05), Timp1 (3 .7±0 .7 vs 1 .0±0 .3; P<0 .01), Chop (3 .6±1 .0 
vs 1 .0±0 .1; P<0 .05) and Dr5 (1 .6±0 .1 vs 1 .0±0 .1; P<0 .01) . 
H&E staining demonstrated a greater bile infarct area 
(20 .6±1 .4% vs 5 .5±2 .8%; P<0 .01), and Sirius Red staining 
revealed more fibrosis (2 .8±0 .8% vs 0 .8±0 .1%; P<0 .05) in 
LS-XBP1-/- mice compared to XBP1fl/fl mice . FXR-/- mice are 
a frequently utilized model of cholestasis . The FXR/XBP1 
DKO mice had greater serum ALT levels (209±17 vs 81±14 
U/L; P< 0 .001) compared to the SKO mice . DKO mice also 
had higher hepatic gene expression of Timp1 (6 .6±1 .1 vs 
1 .0±0 .3, P<0 .01), Chop (2 .4±0 .4 vs 1 .0±0 .1; P<0 .05) and Dr5 
(6 .2±1 .2 vs 1 .0±0 .02; P<0 .01) compared to the SKO mice . 
Sirius Red staining demonstrated that DKO mice had more 
fibrosis than SKO mice (1 .1± 0 .3% vs 0 .2±0 .02%, P<0 .05) . 
Conclusion: BDL activates the XBP1 pathway of the UPR . 
Loss of hepatic XBP1 results in more liver injury and 
fibrosis in both BDL and FXR-/-/LS-XBP1-/- DKO models of 
cholestatic liver injury . We speculate that hepatic XBP1 
has an important role in lessening liver injury in cholestatic 
liver diseases . 
Disclosures:

The following people have nothing to disclose: Xiaoying Liu, 
Susan C . Hubchak, Brian E . LeCuyer, Xin Y . Yeap, Richard M . Green
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Bile acids induce release of pro-inflammatory 
extracellular vesicles from mouse hepatocytes
Man Li1, Petra Hirsova2, Albert Mennone1, Gregory J. Gores2, 
James L. Boyer1; 1Internal Medicine, Yale University, New 
Haven, CT; 2Division of Gastroenterology and Hepatology, 
Mayo Clinic, Rochester, MN

BACKGROUND and AIMS: Recent studies demonstrate 
that cholestatic liver injury may be largely caused by 
sterile inflammatory response induced by overload of bile 
acids . Extracellular vesicles (EVs) are nanometer-sized, 
membrane-bound vesicles loaded with proteins, lipids, 
RNAs and DNAs that can be transported and exchanged 
between cells . EVs play an important role in inflamma-
tory liver diseases such as nonalcoholic steatohepatitis and 
alcoholic hepatitis . Here we examine the role of EVs in 
cholestatic liver injury where pro-inflammatory mediators 
such as chemokines have been shown to participate in 
the inflammatory response . METHODS: Wild-type primary 
mouse hepatocytes (PMH) were treated with bile acids 
and EVs released to the culture medium were isolated 
at different time points by differential centrifugation . 
EVs were also isolated from plasma of sham-operated 
and 2-day bile duct-ligated (BDL) mice by size exclusion 
chromatography column . The obtained EVs were charac-
terized with nanoparticle tracking analysis and immuno-
blotting . RESULTS: Increased number of EVs were released 
from PMH treated with 100 μM glycocholic acid (GCA) 
compared with no treat control or 100 μM ursodeoxycholic 
acid (UDCA) treatment . GCA induced approximately 5- and 
40-fold increase in EV release at 16 hr and 22 hr, respec-
tively, without significantly increased cell death compared 
with no treat control . The size distribution of the EVs 
derived from PMH was 40-400 nm with a mode sizes of 
~90 nm . Immunoblotting demonstrated that these EVs 
contain the EV markers CD 63 and Cyp2E1, a marker for 
hepatocyte-derived EV . CXCL10, a potent chemokine for 
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the innate immune system, was induced with 100μM GCA, 
but not with 100μM UDCA in PMH . Whereas monomer 
CXCL10 was the major form on the EVs from PMH treated 
with 100 μM GCA for 6 hr, both monomer and dimer 
CXCL10, which has been reported being necessary for its 
in vivo activity, were detected on EVs from 16 hr and 22 
hr treatment . However, only monomer CXCL10 that was 
secreted in a soluble form was detected in the culture 
medium at these time points . EVs isolated from the plasma 
of BDL mice showed significantly increased concentration 
as well as size distribution compared with sham-operated 
mice . CONCLUSION: Bile acids induce release of CXCL10-
laden extracellular vesicles from mouse hepatocytes . The 
concentration and size distribution of circulating EVs are 
also increased in cholestasis induced by bile duct ligation, 
suggesting that EVs induced by bile acid overload partici-
pate in the inflammatory response in cholestasis .
Disclosures:

Gregory J . Gores - Advisory Committees or Review Panels: Conatus, Jecure

James L . Boyer - Consulting: Allergan, Alnylam; Grant/Research Support: 
Gilead, Intercept pharma
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Hepatic Stellate Cell-Derived Hyaluronan 
Synthase 2 Mediates Hyaluronic Acid Produc-
tion That Promotes Liver Fibrosis
Yoon Mee Yang1, Cheng Liu3, Koichiro Ohashi1, Yoon 
Seok Roh1, Hiroshi Matsushita1, Robert F. Schwabe2, Dian-
hua Jiang1, Paul W. Noble1, Ekihiro Seki1; 1Medicine, Cedars-Si-
nai Medical Center, Los Angeles, CA; 2Medicine, Columbia 
University, New Work, NY; 3Putuo Hospital, Shanghai Univer-
sity of Traditional Chinese Medicine, Shanghai, China

Backgrounds: Hyaluronic acids (HA), a major extracel-
lular matrix, have been used as a biomarker for cirrhosis . 
However, the molecular mechanism of HA synthesis and 
the role of endogenous HA in liver fibrosis are poorly 
understood . This study investigated the role of HA synthase 
(HAS) 2 in HA production, hepatic stellate cell (HSC) acti-
vation, and fibrosis . Methods: 65 patient samples were 
used to determine HAS2 expression in human liver fibrosis 
(F0-F4) . HSC-specific Has2 knockout mice (Has2ΔHSC) were 
generated by crossing Has2 flox mice with Lrat-Cre mice . 
αSMA promoter-driven HAS2 Tg mice were also used . 
Matrigel invasion assay was used to examine the invasive 
behavior of HSCs . Results: Hepatic HAS2 expression was 
significantly increased in patients with cirrhosis (F4) . The 
immunohistochemical analysis demonstrated high levels 
of HAS2 in activated HSCs in cirrhotic livers . In murine 
liver fibrosis models, HA production was dramatically 
increased . Has2ΔHSC mice showed reduced HA production 
and liver fibrosis induced by bile duct ligation (BDL), CCl4, 
or CD-HFD . In contrast, ASMA-HAS2 Tg mice had aggra-
vated BDL-induced liver fibrosis . Treatment of 4-methy-
lumbelliferone, an inhibitor of HA synthesis, attenuated 
BDL-induced liver fibrosis . Col1a1 and αSMA mRNA levels 
were reduced in Has2-/- HSCs but increased in HSCs derived 
from ASMA-HAS2 Tg mice compared with WT HSCs . 
Matrigel invasion assay showed that Has2-/- HSCs had less 
invasive phenotype that is critical for fibrosis progression, 
whereas HAS2-overexpressing HSCs acquired more inva-
sive behavior than WT HSCs . Consistently, HSC prolifer-
ation was suppressed in Has2-/- HSCs but was enhanced 
in HAS2 Tg HSCs . To characterize the signaling pathway 

of two major HA receptors, CD44 and TLR4, RNA-seq was 
performed for culture activated WT, CD44-/-, and TLR4-/-  
HSCs . Fibrogenic genes (Col1a1, Col4a3, Acta2, Tgfb1, 
Tgfb2) were suppressed in both CD44-/- and TLR4-/- HSCs, 
but inflammatory genes (Ccl2, Ccl5, Cxcl1, Cxcl2) were 
suppressed only in TLR4-/- HSCs . Finally, we examined the 
regulatory mechanisms of HAS2 expression in HSCs . We 
found that Wilm’s tumor 1 (WT1) regulates Has2 expres-
sion by binding Has2 promoter region and miR-200c inhib-
ited Has2 mRNA expression by binding 3'-UTR of Has2 
mRNA . Conclusion: Hepatic HAS2 expression was associ-
ated with the degree of fibrosis in patients . HSC-derived 
HAS2 mediates HA production in the liver, which promotes 
HSC activation and liver fibrosis . Inhibition of HA synthesis 
inhibits liver fibrosis . HAS2 contributes to HSC activation, 
proliferation, and invasive property . This is the first study 
showing the pathogenic role of HAS2 and endogenous HA 
in liver fibrosis .
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SHP2 promotes liver fibrosis by inducing  
secretion of hepatic stellate cell-derived 
PDGFRα-enriched extracellular vesicles
Enis Kostallari1, Petra Hirsova1, Alena Prasnicka2,1, Vijay Shah1; 
1Mayo Medical Center, Rochester, MN; 2Pharmacology, 
Charles University, Prague, Czech Republic

Background: Platelet-derived growth factor (PDGF)/PDGF 
receptor (PDGFR) signaling plays a crucial role in liver 
fibrosis by promoting hepatic stellate cell (HSC) activation 
and migration . Upon PDGF binding, PDGFRs are phos-
phorylated and recruit molecules such as SHP2 to activate 
downstream signaling . PDGFRs are later transferred to the 
endosomal compartment and then degraded . The endo-
somal compartment also generates extracellular vesicles 
(EVs), which impact cell-to-cell communication . Based on 
this understanding, the aim of this study is to investigate 
the mechanism and the role of PDGFRα signaling by EVs in 
liver fibrosis . Methods/Results: Patients with liver fibrosis 
had 2-fold increase of PDGFRα levels in liver lysates and 
3-fold increase of PDGFRα in serum EVs (p<0 .05) compared 
to healthy individuals, as assessed by western blot . In-vitro 
PDGF treatment of human HSCs induced 2-fold enrichment 
of PDGFRα in EVs (n=5 p<0 .05) . Inhibition of autophagic 
degradation with BafilomycinA1 or Atg5 siRNA enhanced 
PDGFRα enrichment in EVs by 3-fold (n=3) or 1 .5-fold 
(n=5), respectively (p<0 .05) suggesting that inhibition of 
PDGFRα degradation leads to targeting of the protein 
to EV . To examine the mechanism of PDGFRα phosphor-
ylation in this process we mutated the tyrosine residue 
720 to phenylalanine (Y720F) and overexpression of this 
dominant negative mutant abolished PDGFRα enrichment 
in EVs (n=5 p<0 .05) . A constitutive active PDGFRα phos-
pho-mimetic mutant (Y720E) promoted a 2-fold increase 
of PDGFRα enrichment of EVs (n=3 p<0 .05) . SHP2 is a regu-
latory binding partner of phosphorylated Y720 . Y720F 
mutant showed 8-fold lower association with SHP2 (n=3 
p<0 .05), as assessed by co-IP . SHP2 inhibition using SHP099 
(10μM n=6), SHP2 siRNA (n=3) or SHP2 dominant nega-
tive construct (n=3) abolished PDGFRα enrichment in EVs 
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(p<0 .05) . In-vitro wound-healing assay demonstrated that 
EVs derived from PDGFRα overexpressing HSCs induced 
2-fold increase of cell migration compared to control cells 
(n=3 p<0 .05) indicating that HSC derived EV can act on 
adjacent HSC to promote migration . Finally, administra-
tion of SHP099 (5mg/kg) to CCl4-chronically injected mice 
inhibited PDGFRα enrichment in serum EVs and promoted 
a 40% reduction of Sirius red staining and 50% decrease 
of αSMA protein levels in CCl4 livers (p<0 .05) . Conclusion: 
These results demonstrate a novel mechanism of action of 
PDGFRα through EVs, promoted by SHP2 binding to phos-
phorylated Y720 . Therapeutically targeting SHP2 reduces 
PDGFRα enrichment of EVs, which correlates with decrease 
of liver fibrosis . 
Disclosures:
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EZH2 Histone Methyltransferase Promotes TGFβ 
Dependent Fibrogenic Genes In Vitro and Liver 
Fibrosis In Vivo
Rosa M. Martin Mateos, Juan Pablo Arab, Thiago Milech de 
Assuncao, Vikas K. Verma, Nidhi Jalan-Sakrikar, Guang Shi, 
Usman Yaqoob, Angela Mathison, Robert C. Huebert, 
Gwen Lomberk, Raul A. Urrutia, Vijay Shah; Mayo Medical 
Center, Rochester, MN

Background/aims: Transdifferentiation of hepatic stel-
late cells (HSCs) into myofibroblasts is regulated in part 
through epigenetic modifications of histone proteins that 
control gene transcription programs . Trimethylation of 
lysine 27 on histone H3 (H3K27Me3) is a transcription-sup-
pressing epigenetic mark mediated by the histone meth-
yltransferase, enhancer of zeste homolog 2 (EZH2) . The 
goal of this study was to characterize the consequences of 
EZH2 inhibition using molecular and pharmacologic strat-
egies . Methods: We conducted in vitro and in vivo exper-
iments with human HSCs and mice chronically treated 
with CCl4 . siRNA-mediated and pharmacological inhi-
bition of EZH2 (GSK-503) were used to analyze the role 
of EZH2 in fibrogenesis . Results: Blockade of EZH2 with 
siRNA significantly attenuated the TGF-β induced increase 
in fibronectin protein expression and mRNA (p<0 .05), 
collagen 1α1 mRNA (p<0 .05) and αSMA mRNA (p<0 .05) . 
Conversely, adenoviral overexpression of EZH2 enhanced 
TGF-β dependent stimulation of fibronectin protein and 
mRNA levels (p<0 .05) . Concordantly, pharmacologic inhi-
bition of EZH2 using GSK-503 (10 mM), also significantly 
attenuated the TGF-β induced increase in fibronectin 
protein expression and mRNA (p<0 .05), α-SMA mRNA 
(p<0 .05) and collagen 1α1 mRNA (p<0 .05) . As expected, 
this effect correlated with the decrease in H3K27me3 in 
HSCs . In vivo, administration of GSK-503 to mice receiving 
chronic CCl4 led to attenuated CCl4 induced fibrosis . This 
effect was assessed by trichrome and Sirius red stains 
(p<0 .05) from fixed liver tissue, as well as by hydroxypro-
line assays from liver lysates (p<0 .05) . The H3K27me3 mark 
was globally attenuated in response to administration of 
GSK-503 as assessed by Western blot and immunohisto-
chemistry (p<0 .05) . Conclusion: Inhibition of EZH2 atten-
uates fibrogenic gene transcription in TGF-β treated HSCs 
and reduces liver fibrosis in mice administered chronic 
CCl4 . A better understanding of these fibrogenic path-

ways in liver fibrosis and the effects of epigenetic pharma-
cology may lead to new approaches to treat liver fibrosis .
Disclosures:
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Modeling compound-induced hepatic fibrosis 
in vitro using three-dimensional liver tissue 
constructs
Leah M. Norona1,2, Deborah G. Nguyen3, Mer-
rie W. Mosedale1,2, David A. Gerber1, Sharon C. Presnell3, 
Paul B. Watkins1,2; 1University of North Carolina at Chapel 
Hill, Chapel Hill, NC; 2Institute for Drug Safety Sciences, RTP, 
NC; 3Organovo, Inc., San Diego, CA

Background. Hepatic fibrosis develops from a series of 
complex and cumulative interactions among resident and 
recruited cells making it a challenge to replicate using 
standard in vitro models . Previous work demonstrated the 
utility of bioprinted liver tissue (ExVive™ Human Liver, 
Organovo) to model fundamental aspects of fibrotic injury 
as a result of physiologically relevant methotrexate (MTX) 
exposure . The present studies were undertaken to 1) 
further optimize the exposure regimen to understand the 
injury/fibrotic response and 2) evaluate the role of Kupffer 
cells (KCs) in modulating these outcomes over an extended 
timeframe . Methods. Tissues comprised of primary human 
hepatocytes (HCs), endothelial (ECs), and hepatic stellate 
cells (HSCs) with or without KCs were fabricated according 
to standard protocol (Organovo, Inc .), allowed to mature 
for 7 days, and exposed to MTX for 14-28 days . Culture 
medium was sampled on alternate days to assess markers 
of tissue and HC-specific injury (e.g., LDH and ALT, respec-
tively), function (e.g., urea and albumin), and fibrogenic 
activity . At the conclusion of the study, tissues were 
harvested for gene expression and histologic assessment . 
Results. While baseline LDH, IL-8, and IL-1β levels decline 
steadily post fabrication, treatment with MTX after tissue 
maturation resulted in a dose-dependent elevation in LDH, 
peaking at 2 .5-fold at the highest concentration tested (10 
μM) . In contrast, a rapid and dose-dependent increase in 
ALT was observed, peaking at 15-fold on treatment day 
(Tx) 3 for 10 μM MTX . Patterns of LDH and ALT release 
were consistent across 2 donor tissue lots with early HC 
injury preceding general, sustained tissue injury . These 
trends were accompanied by progressive, dose-dependent 
increases in collagen deposition suggesting the extent 
of injury impacts the magnitude of fibrogenic outcome . 
The temporal expression of fibrogenic genes ACTA2 and 
COL1A1 at Tx14 further support the histological outcome . 
Expansion to a continuous 28-day exposure at the LC20 
and LC50 resulted in sustained LDH release over time (Tx9-
Tx19) . However, incorporation of KCs attenuated this 
response resulting in a narrowed injury window (~Tx13-
Tx15) . Preliminary evaluation of collagen deposition and 
cytokine release suggest KCs may limit fibrogenic activity 
early on, while persistent MTX exposure in the presence 
of KCs resulted in decreased cellularity and an increase in 
collagen deposition at late time points (Tx28) . Conclusion. 
These data demonstrate the utility of this model to mimic 
the onset and progression of injury and suggest KCs may 
play an important bimodal role during early versus later 
phases of the response .



136A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

Disclosures:

Leah M . Norona - Grant/Research Support: Organovo Inc .

Deborah G . Nguyen - Stock Shareholder: Organovo

David A . Gerber - Consulting: Organova

Sharon C . Presnell - Employment: Organovo, Inc .

Paul B . Watkins - Consulting: Abbott, Actelion, Boerringer-Ingelheim, 
Cempra, Alecra, Roche, GSK, Merck, Reservlogix, Astra Zeneca, Intercept, 
Janssen, Novartis, Otsuka, Pfizer, Sanolfi, Takeda, Bristol-Myers Squibb, 
UCB

The following people have nothing to disclose: Merrie W . Mosedale

239
Heat Shock Transcription Factor 1 (HSF1), a 
key cellular proteostasis regulator, is crucial 
for resolution of liver fibrosis in mice
Asmita Choudhury1, Arlene Lim1, Christopher L. Moore2, Mat-
thew Shoulders2, Pranoti Mandrekar1; 1Department of Medi-
cine, University of Massachusetts Medical School, Worcester, 
MA; 2Department of Chemistry, Massachusetts Institute of 
Technology, Boston, MA

Background/Aims: Liver fibrosis is wound healing adap-
tive response to hepatocellular injury caused by various 
etiologies such as chronic viral hepatitis, NAFLD and alco-
holic liver disease . These etiologies are known to generate 
reactive oxygen species, which activates heat shock factor 
1 (HSF1), the key transcription factor for regulation of 
the proteostasis network . Previously, our group demon-
strated that HSF1 can regulate macrophage inflamma-
tory responses . Inflammation plays an important role in 
mediating liver fibrosis . We hypothesized that HSF1 plays 
a protective role in liver fibrosis by decreasing hepatic 
stellate cell (HSC) activation and inflammation . Methods: 
HSF1 expression and function was analyzed in human and 
murine fibrotic liver tissues by RT-PCR and EMSA . HSF1 
deficient (HSF1-/-) and corresponding wild type litter-
mates (WT) were injected with CCl4 for 6 weeks followed 
by 4 weeks without CCl4 (recovery phase) and extent of 
liver injury was assessed . In vitro mechanistic studies were 
performed using dominant negative-HSF1 (dnHSF1) stably 
transfected to HSC cell line, LX-2 . Functional significance 
of HSF1 in TGFβ mediated HSC activation was analyzed 
by 1) assessing effect on dnHSF1 cells and 2) heat shocked 
LX2 cells, by evaluating the expression of pro-fibrogenic 
genes . Results: HSF1 was elevated in human cirrhotic livers 
(p=0 .0094) . Murine fibrotic livers induced by CCl4, MCD 
diet and ethanol (7 weeks plus multiple binges) demon-
strated increased HSF1 expression . However, functionally 
nuclear localization of HSF1 was impaired in CCl4 induced 
fibrotic livers . HSF1-/- mice demonstrated higher pro-fi-
brogenic gene expression such as α-SMA (p=0 .0129), 
α1-(I)-collagen (p=0 .0229), TIMP1 (p=0 .0036) and MMP-8 
(p=0 .0048) whereas delayed resolution was identified by 
lack of reduction of pro-fibrogenic genes in HSF1-/- mice . 
Human LX-2 cells treated with TGFβ, exhibited loss of 
HSF1 DNA binding by EMSA . Concomitantly, dnHSF1 cells 
demonstrated higher expression of α-SMA (p=0 .0057) and 
α1-(I)-collagen (p=0 .0011) compared to the control cells . 
On the other hand heat shock mediated activation of 
HSF1 significantly decreased the expression of α-SMA and 
α1-(I)-collagen . Conclusion: We conclude that HSF1 DNA 
binding activity is impaired during liver fibrosis with a likely 
compensatory HSF1 expression . Absence of HSF1 signifi-
cantly exacerbated liver fibrosis through increasing HSC 
activation and delayed resolution of liver fibrosis, whereas 
activation of HSF1 reduced pro-fibrogenic gene induction . 
Our study highlights HSF1 activation, an important proteo-

stasis regulator, as a promising molecular candidate for 
resolution of liver fibrosis and HSC activation .
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Tyrosine kinase SYK is a potential therapeutic 
target for liver fibrosis
Chen Qu1, Dandan Zheng1, Sai Li2, Anna Lidofsky3, Yuch-
uan Jiang1, Lu He1, Hui Yuan1, Xijun Chen1, Qiaoting Hu4, 
Xiaojun Luo4, Yuchen Zhou1, Wenyu Lin3, Raymond T. Chung3, 
Jian Hong1,3; 1Department of Abdominal Surgery, South-
ern Medical University Cancer Center, Guangzhou, China; 
2Department of Pharmacy, Southern Medical University Can-
cer Center, Guangzhou, China; 3Gastrointestinal Unit, Depart-
ment of Medicine, Massachusetts General Hospital, Harvard 
Medical School, Boston, MA; 4Department of Experimental 
Research, Southern Medical University Cancer Center, Guang-
zhou, China

Background/Aims: Spleen tyrosine kinase (SYK) has been 
reported as a novel biomarker for human hepatocellular 
carcinoma (HCC) and plays a critical role in immune cell 
signaling pathways . We previously demonstrated that 
SYK regulated tumor invasion and metastasis through 
the differential expression of two SYK isoforms in HCC 
(Hong J . et al, Cancer Res 2014, JCI 2012) . The SYK inhib-
itor entospletinib is currently in Phase II/III clinical trials for 
treatment of hematological malignancies and rheumatoid 
arthritis . In this study, we sought to evaluate the mech-
anism by which SYK induces liver fibrosis and by which 
entospletinib inhibits SYK-mediated liver fibrosis/cirrhosis 
and hepatocarcinogenesis . Methods: We evaluated the 
association between SYK expression and liver fibrogen-
esis in HBV, HCV infected or alcohol-related liver tissues 
with progressive fibrosis/cirrhosis stages . The effects of 
HBV or HCV infection on SYK-induced fibrosis were also 
monitored in HBV replicon HepG2215 and JFH1 HCV-in-
fected Huh7 .5 .1 cells models . We used a transwell co-cul-
ture system to evaluate SYK’s role in crosstalk between 
Huh7 .5 .1 and hepatic stellate cells (HSCs) LX2 . We tested 
SYK inhibitor (entospletinib) effects on gene transcrip-
tion factors (TFs) in primary human HSCs . We also exam-
ined the effects of a SYK inhibitor (entospletinib) on liver 
fibrogenesis in three animal models including diethyl-
nitrosamine (DEN) induced rat model, bile duct ligation 
rat model, or carbon tetrachloride (CCl4) induced mouse 
model . Results: We found that increased SYK protein 
staining mainly in HSCs and hepatocytes correlated posi-
tively with liver fibrosis/cirrhosis stages in HBV or HCV 
infection, or alcohol induced liver disease in human liver 
tissue . HBV or HCV infection significantly increased SYK 
mRNA levels compared to uninfected hepatocytes . More-
over, coculture of HCV or HBV infected hepatocytes with 
LX2 cells increased fibrogenesis related gene expres-
sion compared to uninfected Huh7 .5 .1 cells . SYK knock-
down or entospletinib treatments effectively suppressed 
the expressions of fibrogenesis-related genes including 
TGF-β1, PAI-1, COL1A1 and CTGF in both hepatocytes and 
HSCs . SYK overexpression promoted HSCs activation via 
up-regulation of transcription factors including c-Myb, 
CREB-binding protein, and c-Myc . In animal models, ento-
spletinib treatment significantly reduced HSC activation, 
prevented cirrhosis progression, regressed fibrosis, and 
reduced HCC development . Conclusions: SYK promotes 
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liver fibrosis across etiologies via activation of HSCs . SYK 
inhibition represents an attractive potential therapeutic 
target to reduce liver fibrosis and HCC development .
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ω3 polyunsaturated fatty acids(PUFA) lipid 
emulsions are safe and effective to reduce 
endotoxemia and sepsis in patients with 
Acute on Chronic Liver Failure -A randomised 
controlled trial.(NCT 02691533)
Anand V. Kulkarni, Lovkesh Anand, Ashish K. Vyas, Nir-
upma Trehanpati, Aakaksha Kakran, Happy Chauhan, 
Jaya Benjamin, Guresh Kumar, Y.K. Joshi, Shiv K. Sarin; Hepa-
tology, Institute of Liver and Biliary Sciences, New Delhi, India

Background- Acute on chronic liver failure (ACLF) is often 
a progressive disease with high 28day mortality . Providing 
adequate nutrition & reducing incidence of sepsis are main 
challenges .ω3 PUFA have been shown to be efficacious in 
reducing inflammation, decreasing mortality & morbidity 
in postoperative patients . There is limited data on the use 
of PUFA in ACLF . Methods-Fifty-one ACLF patients(APASL 
criteria) without sepsis, shock, AKI(creatinine>1 .5mg/dl), 
immunosuppressive therapy were randomised to 3 groups-
Gr .I-Controls, Gr .II-ω6(20% intralipid 50ml~100kcal)& 
Gr .III-ω3(10% omegavan 100ml~100kcal) for 5days . 
Primary aim was to assess immunomodulation(change in 
levels of Interleukins, TNF α, endotoxin) & secondary were 
occurrence of sepsis at day 7 & survival at day 28 . Results–
Forty-five ACLF patients(41 male, age 42 .96±10 .4yr ., 
alcohol 78%)completed the study;15 in each Gr . Base-
line parameters were comparable . After 5 days of infu-
sion, expression of TLR 2/4 on monocyte, macrophage & 
neutrophil significantly increased in Gr .III .Serum endo-
toxin levels decreased in patients on lipid emulsions;20% 
in Gr .II,27% in Gr .III but increased by 8% in Gr .I .At day 
5, TNFα levels increased in Gr I by24 .6%(p=0 .13),6 .8% in 
Gr . II(p=0 .05) but decreased by 22 .3% in Gr .III(p=0 .03) . 
A decrease in IL-1β (p=0 .03), increase in IL-6 (p=0 .04) & 
IL-10 (p=0 .02) was seen after 5 days in Gr .III .CRP levels 
decreased in Gr .III(I-2 .36%, II-13 .83%, III-42 .56%;p<0 .001) 
at day5 . Twenty ACLF patients developed sepsis by day 
28;Gr . III>II>I{I-66 .7%, II-46 .7% & III-20%; p=0 .03}, though 
without improved survival (p=0 .8) . The time to develop-
ment of sepsis was shorter in Gr . I than II & III {I-6(3,22), 
II-15(8,28), III-14(3,16)days;p=0 .09} .The most common 
source of sepsis was pneumonia(50%) . On multivariate 
analysis INR{2 .03(1-4 .17,0 .05)} & HDL {0 .06(0 .39-0 .93),0 .02}
were significant predictors of sepsis . No adverse effects of 
lipid emulsion infusion were noted, except flushing in 20% 
in Gr .II & 13 .4% in Gr .III . Conclusions-ω3 PUFA are well 
tolerated & are effective in reducing immune mediated 
injury, controlling inflammation, reducing endotoxemia 
& incidence of sepsis in ACLF patients . Longer duration & 
higher doses of PUFA should be evaluated in ACLF .
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Prediction of Fungal Infection Develop-
ment and Their Impact on Survival using the 
NACSELD Cohort
Jasmohan S. Bajaj1, K. Rajender Reddy2, Puneeta Tan-
don3, Florence Wong4, Patrick S. Kamath5, Scott W. Big-
gins6, Michael B. Fallon7, Benedict J. Maliakkal8, 
Guadalupe Garcia-Tsao9, Jennifer C. Lai10, Paul J. Thuluvath11, 
Ram Subramanian12, Hugo E. Vargas13, Leroy Thacker1, Jac-
queline G. O’Leary14; 1Virginia Commonwealth University 
and McGuire Veterans Affairs Medical Center, Richmond, 
VA; 2University of Pennsylvania, Philadelphia, PA; 3University 
of Alberta, Edmonton, AB, Canada; 4University of Toronto, 
Toronto, ON, Canada; 5Mayo Clinic, Rochester, MN; 6University 
of Washington, Seattle, WA; 7University of Arizona, Phoenix, 
AZ; 8University of Tennessee, Memphis, TN; 9Yale University, 
New Haven, CT; 10University of California, San Francisco, CA; 
11Mercy Medical Center, Baltimore, MD; 12Emory University, 
Atlanta, GA; 13Mayo Clinic, Scottsdale, AZ; 14Dallas VA Medical 
Center, Dallas, TX

Infections impair outcomes in cirrhotic patients . With 
rampant antibiotic use, fungal infections are being 
increasingly recognized but have not been studied 
systematically . Aim: Define the determinants of fungal 
infection development & their impact on 30-day survival 
in the NACSELD cohort . Methods: Cirrhotic inpatients 
recruited into a large multi-center prospective inpatient 
study (NACSELD) were evaluated for bacterial and fungal 
infections . Demographics, cirrhosis details, ICU utilization, 
organ failures/NACSELD-ACLF and 30-day survival were 
evaluated . Patients with fungal infections (associated/
not with bacterial infections) were compared to pts with 
isolated bacterial infections & those without infections . 
Variables associated with fungal infection were defined 
using multi-variable regression . An ordinal variable 
(0=none, 1=bacterial only, 2=fungal infection) was utilized 
in a model studying 30-day survival in all pts . Results: 2743 
pts [1743 no-infection, 866 bacterial & 134 fungal infec-
tions (110 developed after an initial bacterial infection)] 
were included . Fungal infections were more often noso-
comial, more often occurred in pts with diabetes, more 
advanced liver disease admitted with bacterial infections 
& on SBP prophylaxis . Fungal infections were associated 
with higher ACLF, longer length-of-stay (LOS), ICU admis-
sion and poor 30-day survival . On multi-variable analysis, 
age, AKI, MELD, NACSELD-ACLF, ICU admission & source of 
infection variable were negatively associated with survival 
(p<0 .0001) with an AUC of 0 .83 (0 .80-0 .86) . Of the 134 
fungal infections, only 12 were diagnosed on admission . 
After excluding these pts, multi-variable analysis of fungal 
infection development showed male sex to be protective 
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while diabetes, greater LOS, ICU admission, NACSELD-ACLF 
& admission bacterial infection were associated with a 
higher risk of fungal infection development (AUC = 0 .81) . 
Conclusions: Fungal infections impair 30-day survival in 
hospitalized patients with cirrhosis . Patients with diabetes, 
NACSELD-ACLF and those admitted with a bacterial infec-
tion are at the highest risk for fungal infection .
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Early introduction of a combination of low 
dose terlipressin and noradrenaline as vaso-
pressors is superior to high dose noradrena-
line alone in patients of cirrhosis with septic 
shock(NCT02468063).
Vikash Prakash, Ashok K. Choudhury, Shiv K. Sarin; Depart-
ment of Hepatology, institute of liver and biliary sciences, 
New Delhi, Delhi, India

Background and Aims: Sepsis in cirrhosis causes rapid 
deterioration in haemodynamics in an already vasodilated 
system, with significant down regulation of vasoconstric-
tive receptors . While timely institution of vasopressors 
could restore microcirculation, the choice and dosage of 
vasoconstrictor(s) is not yet clear . We compared early intro-
duction of a combination of terlipressin and noradrena-
line versus noradrenaline alone as vasopressors in patients 
of cirrhosis with septic shock . Methods: Cirrhotics with 
septic shock admitted from April 2015 to January 2017 
were screenedand randomized in an open label manner 
to receive either a combination (Gr . A) of terlipressin (2 

mg/24 hours fixed dose infusion) plus Noradrenaline (3 .75 
mcg/min to 30 mcg/min, n=91) or noradrenaline alone (Gr . 
B, 7 .5 mcg/min to 60mcg/min, n=93) to achieve a target 
Mean Arterial Pressure (MAP) of >65mm Hg and were 
followed till death or 48 hrs . Results: 184 cirrhotics with 
septic shock were randomized to Gr A (N= 91) or B (N= 
93), having comparable baseline demographic, clinical 
and laboratory parameters, MELD (28 vs 30, p=0 .17) and 
SOFA scores (12 vs 13, p=0 .33) . Forty six (25%) patients 
had 3 organ failures at start of study . At 6 hours, target 
MAP was achieved more often in Gr A than B (97 .8% vs . 
86%, p=0 .005) . Patients in Gr A had lower incidence of 
fall in MAP once target MAP was achieved (1 .5±3 .3) than 
B(2 .7±4 .7)(p <0 .006) . The frequency (2 vs 3 vs >=4) of fall 
in MAP in Gr A (19 vs 5 vs 7) was lower than GrB (26 vs 7 
vs 8) (p <0 .006) . Adverse effects occured more frequently 
in Gr . A (18%) than B (4%) . Most common adverse effect 
in Gr A was peripheral cyanosis while arrhythmia in Gr B . 
Overall survival at day 30 was 50%, higher in Gr A than B 
(59% vs, 39%, p =0 .01) . On Multivariate analysis, combina-
tion treatment and presence of pneumonia significantly 
predicted mortality . Conclusions: Early institution of a 
combination of low dose terlipressin with noradrenaline 
achieves greater hemodynamic stability with fewer fluctu-
ations in MAP and a reduced mortality than noradrenaline 
alone in cirrhotics with septic shock .
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Early addition of prokinetics reverses gut 
paralysis and improves survival in critically ill 
cirrhotics- An open label placebo controlled 
RCT (Feed Intolerance and Treatment-FIT 
protocol). NCT02528760
V Rajan, Rakhi Maiwall, Ashok K. Choudhury, Kapil D. Jam-
wal, Jaya Benjamin, Guresh Kumar, Y.K. Joshi, Shiv K. Sarin; 
Hepatology, Institute of liver and biliary sciences, Delhi, India

Background and aims- Gut-paralysis causing feed intol-
erance (FI) is common in critically ill cirrhotics (CIC), 
requiring discontinuation of enteral nutrition . FI is asso-
ciated with longer ICU stay and higher mortality . Proki-
netics, such as Metoclopramide (Met) and Erythromycin 
(Ery) are first line treatment for FI but their efficacy and 
safety in CIC is unknown . We evaluated the incidence, 
role of prokinetics and predictors of 28 day mortality in 
CIC who developed FI . Patients and Methods- Consecu-
tive CIC patients, admitted in Liver ICU, who developed 
new onset FI without hypokalemia, tense ascites, mechan-
ical cause, uncontrolled sepsis, high vasopressors or DIC 
were randomized to either IV Met (Gr . A, n=24), IV Ery 
(Gr . B, n=25) or Placebo (Gr . C, n=23) . FI was defined with 
presence of 3 of 5 variables- absence of bowel sounds, 
vomiting, diarrhoea, bowel distension and gastric residual 
volume (GRV)≥500ml and a FI score (positive variables out 
of 5) was calculated . Primary end-point was resolution 
(atleast 3 of 5 variables resolved) of FI at 24 hours . Results- 
In this ongoing study, 186 of 956 CIC patients (19 .5%, 95% 
CI:17 .1-22 .1) had FI and 72 patients fulfilling criteria were 
randomized to 3 groups . Baseline parameters and length 
of ICU stay prior to FI were comparable . Median FI score 
was 3 (Range- 3-5) . Resolution of FI was significantly better 
at 24 hr (p=0 .026) in Gr A and B compared to C with a 
trend to better resolution in Gr B than A (24% vs 8 .7%, 
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p=0 .16) . Partial response (2 of 5 variables resolved) at 24 hr 
was better in Gr A, B than C (p<0 .001) and in Gr B than A 
(p=0 .018) . Decrease in GRV beyond 24 hr was significantly 
more in Gr A and B than C and the time to restart enteral 
nutrition was shorter (Gr A, B, C= 2 .61±0 .72, 2 .20±0 .91, 
3 .47±1 .29 days) with Gr B>A (p=0 .03) . The 7 day survival 
was better in Gr A, B compared to C (p=0 .07) with signifi-
cantly higher 28-day all cause mortality in Gr . C (p=0 .007) . 
On univariate analysis, resolution of FI at 72 hr (OR:3 .45: 
95% CI 1 .19-9 .99, p=0 .02), presence and persistence of 
organ failures at 72 hours (OR:2 .59; 95% CI 0 .91-7 .38, 
p=0 .07) and new sepsis after development of FI (OR: 0 .18; 
95% CI 0 .02-1 .53, p=0 .08) were predictors of 7 and 28-day 
survival, though on multivariate analysis only resolution 
of FI at 72 hours was significant (OR:3 .45: 95% CI 1 .19-
9 .99, p=0 .02) . Conclusions- Early detection and addition of 
prokinetics helps in resolution of FI in critically ill cirrhotics . 
Erythromycin is safe and superior to Metoclopramide for 
early resolution of gut paralysis in CIC . Gut paralysis mani-
festing as FI should be regarded as an independent organ 
failure requiring early treatment . 
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Prevalence, spectrum, predictors and outcome 
of infections in patients with Acute on Chronic 
Liver Failure
Lovkesh Anand1, Ashok K. Choudhury1, Irene Paulson1, 
Barjesh C. Sharma1, Manoj Kumar1, Vikram Bhatia1, Ankur Jin-
dal1, Kapil D. Jamwal1, Rakhi Maiwall1, Saggere M. Shasthry1, 
Vikas Khillan1, Guresh Kumar1, Harshad Devarbhavi2, 
Soek Siam Tan3, CE Eapen4, Ashish Goel4, Jinhua Hu5, 
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Akash Shukla15, Jose D. Sollano16, Gian Carpio16, Has-
mik Ghazinyan17, Diana A. Payawal18, Abdulkadir Dokmeci19, 
George Lau20, Shiv K. Sarin1, APASL ACLF Working Party21; 
APASL working party; 1Institute of liver and biliary sciences, 
New Delhi, India; 2St John’s Medical College, Banglore, India; 
3Selayang Hospital, Kepong, Malaysia; 4Christian Medical Col-
lege, Vellore, India; 5302 militiary Hospital, Beijing, China; 
6Bombay Hospital, Mumbai, India; 7Aga Khan University, Kara-
chi, Pakistan; 8Beijing Youan Hospital, Beijing, China; 9Global 
Hospital, Mumbai, India; 10National University of Health 
System, Singapore, Singapore; 11Medistra Hospital, Jakarta, 
Indonesia; 12PGIMER, Chandigarh, India; 13Ziauddin Univer-
sity, Karachi, Pakistan; 14Asian Institute of gastroentrology, 
Hydrabad, India; 15Kem Hospital, Mumbai, India; 16University 
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Party, New Delhi, India

Background and Aims: In Acute on Chronic Liver Failure 
(ACLF), continued injury and persistent inflammation and 
subsequent immunoparalysis predisposes to a perpet-
uating cascade and high incidence of infections . There-
fore, the spectrum and source of infection and sepsis is 
likely to be different in ACLF patients . We investigated 
the prevalence, microbiological spectrum, predictors and 

outcome of infections in a large cohort of ACLF patients 
from Asia . Methods: 2,825 ACLF patients recruited 
prospectively between 2012-2017 upto 90 days for onset 
of sepsis or death or liver transplant . Standard termi-
nologies were used to define Pneumonia, Urinary Tract 
Infection(UTI), Spontaneous Bacterial Peritonitis(SBP), 
Spontaneous Bacterial Empyema(SBE), Spontaneous bacte-
remia(SB), Fungemia, skin and soft tissue infections(SSTI) . 
Results: Overall, 845(29 .9%) patients had sepsis, of 
which 183(21 .7%, Gr .A) had infections only at presenta-
tion, 454(53 .7%, Gr .B) nosocomial and 208(24 .6%, Gr .C) 
had second-hit sepsis . UTI(35 .9%), pneumonia(26 .3%), 
SBP(19 .2%) and SB(13 .4%) were common infections with 
small contribution by SSTI(1 .4%) and SBE(1 .05%) . 30 .7% 
of pneumonia and 71 .4% of SBP and SBE were culture 
negative . Common bacteria identified for UTI were 
E .Coli(44 .9%) and enterococcus(25 .1%); for pneumonia, 
Klebsiella(15 .8%) and methicillin resistant staphylococ-
cus(MRSA;5 .7%); for SBP and SBE, E .coli (10 .9%,21 .4%) 
and MDR klebsiella (7 .3%,14 .2%) and for SB, E .coli(25 .9%), 
Klebsiella(20 .3%), MRSA(16 .1%) and enterococcus(15 .4%) . 
Fungal pneumonia (aspergillus) was seen in 27 .2%, 
candidia in UTI in 14 .2%, fungemia in 2 .5% and fungal 
SBP in 3% patients; 89 .7% fungal infections had associ-
ated bacterial infections . Predictors of mortality included 
bacteremia[2 .6 (1 .81-3 .74)], fungal infections [2 .33(1 .63-
3 .32)] and pneumonia [2 .6(1 .93-3 .50)] . Survival was lowest 
in Group C <B< A (median survival A:B:C – 49:45:18 days, 
p=0 .003) . Alcoholic hepatitis (AH)[2 .01(1 .49-2 .71), p<0 .001] 
and DILI [1 .86(1 .26-2 .74), p=0 .002] were independent 
predictors of sepsis compared to other etiologies . Low 
albumin [0 .58(0 .49-0 .68), p<0 .001] and high MELD score 
[1 .4(1 .3-1 .5), p<0 .001] also significantly predicted sepsis in 
MV analysis . Conclusions: The risk of infection is signifi-
cantly increased with low serum albumin, high MELD and 
with AH and DILI as acute insult in ACLF patients . Fungal 
infections alone or with bacterial infections and second hit 
sepsis result in poorer clinical outcome . Maintaining near 
normal serum albumin along with emperical antibiotics 
(for Klebsiella and E .coli) and low threshold for antifun-
gals (in select cases) is recommended to prevent sepsis and 
improve survival in ACLF patients .
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Treatment of patients with decompensated 
cirrhosis with IFN-free regimens is associated 
with high SVR and early improvement in liver 
function but increased frequency of decom-
pensation and bacterial infections. Results of 
prospective cohort.
Livia B. Victor1, Caroline B. Souza1, Amanda F. Talho2, 
Thane T. Sousa2, Lívia Guimarães1, Juliana Piedade1, 
Joana Duarte1, Zulane d. Veiga1, Renata M. Perez2, Fla-
via F. Fernandes1, Cristiane Villela-Nogueira2, Gustavo Pereira1; 
1Liver Unit, Hospital Geral de Bonsucesso, Rio de Janeiro, Bra-
zil; 2Hepatology Unit, Federal University of Rio de Janeiro, Rio 
de Janeiro, Brazil

Background: even though DAAs made treatment of 
patients with decompensated HCV-cirrhosis possible the 
effect of SVR on liver function complications of cirrhosis 
is not entirely established . Frequency of complications of 
cirrhosis and adverse effects of treatment, is also largely 
unknown, as well as their effect on treatment and patient’s 
outcome . Objective: evaluate changes in liver function and 
portal hypertension (PH) parameters, frequency of decom-
pensations of cirrhosis and bacterial infection during 
treatment and their possible effect on patients outcomes . 
Methods: prospective study with consecutive patients 
with decompensated cirrhosis (previous or current ascites, 
hepatic encephalopathy (HE), varicose GI bleeding and/or 
a Child-Pugh B/C) treated with IFN-free regimens . Patients 
with G1 were treated for 24weeks the remaining for 12W 
of treated with SOF/DCV combination (+RBV in 76%) . 
Results: 103 patients (61±9 years, 37% male, G1 82%, 
MELD 12±4, CSPH 88%) were evaluated . Patients were on 
treatment for ascites and HE in 42 and 25% and were clas-
sified as Child A, B and C in 18%, 75% and 7% of cases . 
SVR at 3 months was achieved in 48 out 49 patients . Treat-
ment was interrupted in 4 patients due to adverse event . 
Six patients died during treatment, (bacterial infections in 
4) and 1 was transplanted . At EOT significant increases in 
bilirubin (1 .6±0 .8 vs 1 .3±0 .8) albumin (29±5 vs . 32±4) and 
platelet count (85±35 vs . 92±35) were observed (p<0 .05 
for all) . Resolution of ascites and HE was observed in in 
39% and 36% of patients and 41% of Child B/C patients 
were classified as child A, while 25% of Child A patients 
progressed to Child B . Decompensation was observed in 19 
patients, most frequently ascites and/or increase in diuretic 
dosage (14%), kidney dysfunction and HE (12 and 5%) . 
Serum AST(xULN) was the only predictive of decompen-
sation and the best cut-off point was 3 .8 (55%vs17% for 
lower values, p=0 .007) . Bacterial infections were observed 
in 20 patients (skin and urinary tract infections in 7 and 5 
patients) . MELD score (HR1 .14, 95%CI 1 .03-1 .27, p=0 .012) 
and CSPH (HR5 .1, 95%CI 1 .7-15 .1, p=0 .003) were indepen-
dent predictors of infection . The frequency of decompen-
sation was similar in patients with and without infections 
(30 vs 21%, p=0 .43) . Development of infection (80vs .96%, 
p=0 .02), but not decompensation, was associated with 
lower survival . Conclusion: Treatment of hepatitis C virus 
in patients with decompensated cirrhosis is associated 
early improvement in liver function and PH related param-
eters . Nevertheless, development of decompensations of 
cirrhosis and bacterial infections are common and associ-
ated with lower survival .
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Degree of Hepatic and Systemic Hemody-
namic Alterations Predicts Development of 
AKI and Mortality in Patients With Cirrhosis - A 
Prospective Cohort Study
Rakhi Maiwall, Guresh Kumar, Ankit Bhardwaj, Priyanka Jain, 
Kapil D. Jamwal, Manoj Kumar, Barjesh C. Sharma, 
Shiv K. Sarin; Hepatology, ILBS, New Delhi, India

Background and Aim: There is limited data in cirrhotics 
on the correlation of altered portal, systemic and pulmo-
nary hemodynamics and development, progression and 
severity of AKI and the impact of hemodynamic response 
to beta-blockers (BB) . Methods: Consecutive cohort 
of cirrhotics (n=3493) without AKI, who underwent a 
hemodynamic assessment at baseline as part of clinical 
evaluation, were prospectively followed for the develop-
ment/ resolution of AKI . Results: Cirrhotics aged 50±12 
years, 79% male, mean hepatic venous pressure gradient 
(HVPG) 15 .6±6 .1mm Hg were followed for a median of 369 
(61-790) days . A total of 1105 episodes of AKI occurred 
in 604 patients during follow-up of 321(40-726) days . 
Of these, 53% developed >1 episode of AKI, peak-AKI 
stage {(3:2:1- 55%:19%:26%)} and 67% had resolution 
after the first episode . Patients who developed AKI than 
those who did not, were significantly more vasodilated; 
higher median cardiac index [4 .3(3 .2-5 .1)vs 3 .3(2 .9-3 .9) 
L/min/m2; P<0 .001)], lower systemic vascular resistance 
index (SVRI) [869 (1324-2232)vs2094 (1570-2689) dynes/
cm/m2; P<0 .001], pulmonary vascular resistance index [89 
(53-141)vs94(58-147) dynes/cm/m2; P=0 .001], higher HVPG 
[17(13-21)vs15(11-19); P=0 .001] . In addition, they had 
lower eGFR [61(38-96)vs87(67-114) ml/min/m2; P<0 .001], 
higher MELD [17 .2±9 .1vs 12 .6±5 .6; P<0 .001] and CTP scores 
[9 .5±1 .7vs8±1 .9; P<0 .001] . Higher HVPG (P=0 .03) and lower 
eGFR (P=0 .013) were noted in patients who developed 
one versus >1episode of AKI . On multivariate analysis 
(HR,95%CI), higher HVPG (3 .1,1 .1-9 .3), lower SVRI (0 .23, 
0 .1-0 .5) and eGFR (0 .08,0 .05-0 .16) and higher CTP score 
(1 .5,1 .4-1 .6) predicted AKI development and consequen-
tial increased mortality [HR 6 .7, 95%CI3 .2-9 .1] . Of the 
1344 patients who received BB (Carvedilol-79%, propran-
olol 21%, second HVPG in 781), 43 .4% were responders 
(>20% reduction or ≤12 mm Hg) showing greater reso-
lution (P<0 .001) and lower degree of AKI (P<0 .001) . High 
HVPG (HR 4 .2) and MELD score (HR 1 .1) independently 
predicted mortality . A significant increase (P<0 .05) was 
noted for both AKI development (HR) [1 vs 1 .4 vs 1 .8 vs 
3 .4] and mortality [1 vs 1 .4 vs 1 .9 vs 2 .7] on stratification of 
patients based on baseline HVPG (<12 vs 12 .1-16 vs 16 .1-22 
vs >22mm of Hg) respectively . Conclusions: High portal 
pressure, severe systemic and pulmonary vasodilatation, 
lower renal reserve and severity of liver disease determine 
the risk of AKI development and mortality in cirrhosis . BB 
therapy, especially in responders, reduces degree of AKI 
and helps in its resolution . Stratifying patients with high 
portal pressure for additional pharmacologic intervention 
could enable prevention of AKI .
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Neutrophil-Gelatinase-Associated Lipocalin 
and Cystatin C Predict Acute Kidney Injury 
Progression and Transition to Chronic Kidney 
Disease in Critically Ill Cirrhotics
Rakhi Maiwall1, Priyanka Jain2, Naveen Yadav3, Lal-
ita G. Mitra3, Sherin Thomas4, Kapil D. Jamwal1, Manoj Kumar1, 
Barjesh C. Sharma1, Suresh C. Tiwari5, Shiv K. Sarin1; 1Hepatol-
ogy, ILBS, New Delhi, India; 2CLINICAL RESEARCH, ILBS, New 
Delhi, India; 3Critical Care, ILBS, New Delhi, India; 4Biochem-
istry, ILBS, New Delhi, India; 5Nephrology, ILBS, New Delhi, 
India

Background and Aim: Bacterial infections and systemic 
inflammation(SIRS) are the major precipitants of organ 
failure including acute kidney injury (AKI) in critically 
ill(CIC) and predispose to increased progression to Chronic 
Kidney Disease(CKD) . Timely identification of AKI is 
therefore an unmet need . Biomarkers can help in differ-
ential diagnosis and prediction of the trajectory of AKI 
course . We evaluated Cystatin C(CysC) and urinary neutro-
phil-gelatinase-associated lipocalin (NGAL) as biomarkers 
of glomerular and tubular injury respectively in predicting 
a progressive AKI and transition to CKD in CIC . Methods: 
CIC admitted to the Liver ICU were prospectively followed 
up . Baseline serum creatinine, history of prior AKI (past 3 
months) and precipitant for AKI was recorded at admis-
sion . Progressive AKI was defined at day 7 as an increase of 
serum creatinine by 0 .3 mg/dl from baseline or percentage 
increase of more than 50% or an increase in AKI stage 
or requirement of dialysis . Results: A total of 519 CIC, 
mean age 48 .4±11 .4 years, 86% males were followed 
for 26(8-97) days . The median serum NGAL and CysC was 
759(223-1230) ng/ml and 2 .1(1 .5-2 .7)mg/l respectively . SIRS 
was seen in 84%, sepsis in 58%, prior AKI in 18% . AKI at 
admission was present in 60% (Stage 1:2:3 43%vs 14%vs 
43%) of which 48% recovered and 52% had progressive 
AKI . Sepsis was the commonest (46%) cause of AKI . At day 
7, 317(61%) patients had progressive AKI of which 51% 
had new onset AKI . Of these, 56% had HRS, 10% prerenal 
AKI and remaining had acute tubular necrosis (ATN) . The 
levels of NGAL and CysC were higher in patients in sepsis 
vs non-sepsis AKI (<0 .001), correlated with the severity of 
AKI stage (p<0 .001), response to terlipressin (p<0 .001), and 
recovery of AKI (p<0 .001) but could not differentiate HRS 
from ATN . On multivariate analysis (OR,95% CI), u-NGAL 
(2 .53,1 .6-4), Cyst C (1 .9, 1 .1-3 .4) and prior AKI (3 .15,1 .36-
7 .3) significantly predicted progressive AKI which in-turn 
was associated with higher mortality (HR 2 .32,95%CI 
1 .8-3 .1) . Further, of all patients with progressive AKI, 
144(45%) had transition to chronic kidney disease . The 
levels of NGAL(OR 1 .9,1 .3-2 .9) and Cyst C(OR 1 .9,1 .3-2 .5) 
could also predict the transition of AKI to CKD in CIC . 
Conclusion: Almost two-thirds of CIC have AKI at presen-
tation, which in majority is a result of sepsis, is progressive 
and is associated with worse outcome . u-NGAL and CysC 
can accurately predict progression of AKI, transition to 
CKD and can help in stratifying patients for early ther-
apeutic intervention . Prior AKI itself predisposes to AKI 
progression in CIC and should be carefully assessed in 
readmissions .
Disclosures:
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Gene therapy with endothelial-specific lipo-
somal short interfering siRNA targeting kinase 
insert domain receptor inhibits portosystemic 
collateralization in portal hypertension
Javier Gallego1, Ester Garcia-Pras1, Marc Mejias1, Nuria Pell1, 
Ute Schaeper2, Mercedes Fernandez1; 1IDIBAPS Biomedical 
Research Institute, Barcelona, Spain; 2Silence Therapeutics 
GMbH, Berlin, Germany

Background: Development of portosystemic collateral 
vessels and gastroesophageal varices is responsible for 
the most serious clinical consequences of portal hyperten-
sion and chronic liver disease . Although much has been 
learned about the pathophysiology of portosystemic 
collateral growth, this knowledge has not been accom-
panied by parallel advances in therapies . Here we investi-
gated the therapeutic potential of a novel and advanced 
short-interfering RNA (siRNA) technology for downregu-
lating the pathological overexpression of the kinase insert 
domain receptor (KDR), also known as VEGF receptor-2 . 
KDR is an endothelial cell surface receptor that is abun-
dantly expressed in portal hypertension but not in normal 
tissues, and has a central role in portosystemic collateral-
ization, pathological angiogenesis, and disease progres-
sion and aggravation, making it an ideal therapeutic 
target . Methods: We developed liposomally-formulated 
siRNAs with clinically suitable delivery materials that were 
optimized for precise and specific therapeutic targeting 
of KDR in vascular endothelial cells . We first validated 
these siRNAKDR-lipoplexes, and control siRNALuc-lipoplexes, 
in vitro in human umbilical vein endothelial HUVEC cells 
and murine endothelioma H5V cells . Then, we tested 
their therapeutic potential on portosystemic collateral-
ization and pathological angiogenesis in vivo in mouse 
models of portal hypertension (portal vein-ligation) . 
Results: siRNAKDR-lipoplexes efficiently transported the 
siRNAKDR cargo to vascular endothelial cells in mesenteric 
microvenules and portal vein of portal hypertensive mice, 
where collaterogenesis and angiogenesis take place . This 
systemic treatment significantly downregulated patholog-
ical KDR overexpression, without causing complete KDR 
knockout, preserving homeostatic baseline KDR levels and 
thus limiting adverse effects . siRNAKDR-lipoplex-induced 
endothelial-specific KDR knockdown drastically reduced 
portosystemic collateralization by 73%, and impaired the 
pathologic angiogenic potential of endothelial cells at 
different levels (cell proliferation, sprouting and remod-
eling) . Conclusions: Targeting endothelial KDR with ther-
apeutic siRNAKDR-lipoplexes could be a promising and 
plausible treatment modality for attenuating the forma-
tion of portosystemic collaterals in a clinical setting . Of 
interest, a related formulation that we have also devel-
oped is currently being evaluated in clinical trials for 
treatment of patients with advanced solid tumors, further 
supporting the translational relevance and therapeutic 
potential of this approach for clinical portal hypertension 
and chronic liver disease .
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Rho-kinase inhibitor coupled with peptide-mod-
ified albumin carrier reduces fibrogenesis 
and portal pressure in cirrhotic rats without 
systemic effects
Fernando Magdaleno1, Sabine Klein1, Franziska Frohn1, Cath-
arina Reker-Smit2, Frank E. Uschner1, Robert Schierwagen1, 
Klaas Poelstra2, Leonie Beljaars2, Jonel Trebicka1,3; 1Internal 
Medicine I, University of Bonn, Bonn, Germany; 2Pharmaco-
kinetics, Toxicology and Targeting, University of Groningen, 
Groningen, Netherlands; 3Department of Medical Gastroen-
terology and Hepatology, Odense University Hospital, Odense, 
Denmark

Background & Aim. Rho-kinase (ROCK) activation in 
hepatic stellate cells (HSC) is a key mechanism for liver 
fibrosis and portal hypertension . Untargeted ROCK-in-
hibitors decrease portal pressure but have major systemic 
effects, while HSC-specific ROCK inhibitors targeted to 
mannose-6-phosphate-receptors blunted portal pressure 
and fibrogenesis with a drop in cardiac contractility as a 
minor systemic effect . To improve targeting, this study 
coupled the ROCK inhibitor Y-27632 (Y-27) to human 
serum albumin (HSA) carrier modified with platelet-de-
rived growth factor receptor beta (PDGFRβ) recognizing 
peptides (pPB) and investigated dose-dependent effect 
of Y27-pPBHSA on fibrogenesis and portal hypertension 
in cirrhotic rats . Methods. MALDI-TOF mass spectrometry 
and HPLC characterized the compound . In vitro collagen 
contraction assays tested biological activity on LX2 cells . 
Fibrogenesis, systemic and portal hemodynamics were 
analyzed in ascitic BDL and CCl4-intoxicated rats using 
i .v . administration of Y27-pPBHSA (0 .5 and 1 mg/kg 
b .w) after 3, 6 and 24h . Phosphorylation of the myosin 
light chain (MLC) and cytoskeletal linker protein moesin 
assessed Rho-kinase inhibition in liver, femoral muscle, 
mesenteric artery and heart . Results. Three Y-27 mole-
cules were coupled to pPBHSA as confirmed by HPLC/MS, 
which was sufficient to relax LX2 cells in vitro (contraction 
index 100±0 .0% control; 43 .5±5 .3% Y27-unconjugated; 
60 .7±7 .4% Y27-pPBHSA) . In vivo, BDL- and CCl4-induced 
cirrhotic rats treated with Y27-pPBHSA had lower portal 
pressure (29-33% reduction) and hepatic vascular resis-
tance (57-60% reduction) without any systemic or cardiac 
changes . In addition, hepatic MLC and moesin phosphor-
ylation were significantly reduced in Y27-pPBHSA-treated 
cirrhotic rats . No ROCK inhibition was observed in femoral 
muscle, mesenteric artery and heart . Likewise, hepatic 
decreases in alpha smooth muscle actin (αSMA) IHC and 
acta2 mRNA expression suggested less HSC activation . 
Decreased col1a1, rock2, pdgfr mRNA expression in the 
liver after 24h of inhibition of Rho-kinase, suggested 
Y27-pPBHSA affects fibrogenesis . Conclusions. Targeting 
the ROCK inhibitor to PDGFRβ decreases fibrogenesis, 
portal pressure, hepatic vascular resistance, and HSC acti-
vation without any systemic and cardiac off-target effects .
Disclosures:
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Inflammation provokes endothelial nitric oxide 
synthase trafficking inducer expression and 
decreases hepatic nitric oxide biosynthesis 
and associated endothelial dysfunction in 
cirrhosis
Balasubramaniyan Vairappan1, Sundhar Mohandas1, Kamal-
akkannan V2; 1Liver Disease Research Lab, Department of 
Biochemistry, Jawaharlal Institute of Postgraduate Medical 
Education and Research, Pondicherry, India; 2Technology 
absorption group, Strides Shasun Limited, Pondicherry, India

Background: A previous study showed in cirrhotic patients 
that increased hepatic endothelial nitric oxide synthase 
(eNOS) trafficking inducer (NOSTRIN) was associated with 
the severity of portal hypertension (PHT), however, the 
precise underlying molecular mechanism is not well under-
stood . Our aims were to investigate whether superimposed 
inflammation increases NOSTRIN overexpression and 
decreases hepatic nitric oxide (NO) synthesis and associated 
endothelial dysfunction (ED) in two different models of 
cirrhosis and also to study the effect of Candesartan Cilex-
etil (CC, an angiotensin II type 1 receptor blocker) on the 
regulation of hepatic eNOS-NOSTRIN pathway in cirrhosis . 
Methods: Four weeks after Bile duct ligation (BDL) or a 
sham operation, BDL rats were randomized 3 h prior to 
sacrifice, to receive either lipopolysaccharide (LPS; 1 mg/
kg, i .p .) or saline . In addition, CD-1 mice received carbon 
tetrachloride injections (CCl4 15% v/v corn oil, 0 .5 ml/kg, 
twice weekly i .p .) for 13 weeks to induce cirrhosis . After 
three months, mice were randomized to two weeks oral 
administration of CC (8mg/kg) or DMSO; with or without 
LPS . At the time of sacrifice, plasma (biochemical, cyto-
kines and angiotensin II measurements) and liver tissues 
(histopathology and sirius red stains) were collected for 
various analysis . Results: When compared to control, BDL 
and CCl4 animals showed markedly elevated (p<0 .0001) 
hepatic gene and protein expressions of NOSTRIN whilst 
hepatic eNOS activity was significantly (p<0 .05) decreased . 
LPS challenge to cirrhotic rodents showed further signifi-
cant (p<0 .05) increase of NOSTRIN whereas eNOS activity 
was reduced further . Portal pressure changes were not 
observed between BDL and BDL+ LPS groups (BDL, 14 ± 
1 .2 vs . sham, 5 .8 ± 0 .9 mmHg; p<0 .0001) . Confocal micros-
copy findings showed NOSTRIN and eNOS were expressed 
within the hepatic vascular endothelial cells . CC treat-
ment to CCl4 and that received LPS showed significantly 
(p<0 .05) reduced NOSTRIN and significantly (p<0 .01) 
increased hepatic NO synthesis . eNOS, iNOS and caveolin-1 
protein expressions were significantly increased in CCl4 
mice compared to control . CC treatment lowered eNOS 
and iNOS protein expressions towards sham values but 
caveolin-1 protein expression was unaltered . Conclusion: 
Our study is the first indication of evidence for an associ-
ation between increased NOSTRIN and decreased hepatic 
eNOS, thus severe ED and associated PHT in cirrhosis 
with superimposed inflammation . CC treatment attenu-
ated NOSTRIN overexpression and improved hepatic NO 
synthesis, thereby attenuating ED and associated PHT in 
experimental cirrhosis . 
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The mechanism of splenic fibrosis in portal 
hypertension: The role of miR133 and connec-
tive tissue growth factor (CTGF)
Chao Dong1,2, Kuan Hu1, Li Gong1,2, Teruo Utsumi3, Jin-
Kyu Park4, Hisashi Hidaka5, Makoto Obu6, Kenneth E. Lipson7, 
Yasuko Iwakiri1; 1Yale University, New Haven, CT; 2Xiangya 
Hospital, Central South University, Changsha, China; 3VA CT 
Healthcare System, West Haven, CT; 4Department of Veter-
inary Pathology, Kyungpook National University, College 
of Veterinary Medicine, Daegu, Korea (the Republic of); 
5Department of Gastroenterology, Kitasato University, School 
of Medicine, Sagamihara, Japan; 6Department of Pathology, 
Kitasato University, School of Allied Health Science, Sagami-
hara, Japan; 7FibroGen, Inc., San Francisco, CA

Background: Portal hypertension is accompanied with 
splenomegaly and spleen stiffness, which is likely related 
to splenic fibrosis . The molecular and cellular mechanism 
of splenomegaly, spleen stiffness and splenic fibrosis is 
poorly understood . Connective tissue growth factor (CTGF) 
is a potent pro-fibrotic factor . The aim of this study was 
to elucidate the mechanism of splenic fibrosis in portal 
hypertension . Methods: Spleens and splenic fibroblastic 
reticular cells (FRCs, stromal cells in the spleen and a major 
contributor to splenic fibrosis) were collected from rats 
given sham or partial portal vein ligation (PPVL) surgery 
for 10 days to assess splenic fibrosis . Gene chip analyses 
were performed for spleens and exosomes released from 
splenic lymphocytes of these rats . Human spleen spec-
imens from normal, non-cirrhotic and cirrhotic patients 
with portal hypertension were assessed for fibrosis . A 
human monoclonal antibody to CTGF (FG-3019, 100 mg/
kg, FibroGen, Inc ., San Francisco, CA) was injected intra-
peritoneally every other day for 10 days to PPVL rats to 
evaluate CTGF as a potential therapeutic target for splenic 
fibrosis in portal hypertension . Results: Splenic fibrosis 
was significantly increased in rats with PPVL for 10 days 
(2 .5-fold, p<0 .01), accompanied with splenomegaly (30% 
increase in weight, p<0 .0001) . Gene chip analyses identi-
fied a significant reduction of miR133 in exosomes from 
lymphocytes and a significant increase in its target gene 
CTGF in the spleens of PPVL rats . Splenic FRCs from PPVL 
rats showed a significant increase in CTGF mRNA (4 .5-fold, 
p<0 .0001), α-SMA protein (2-fold, p<0 .05), collagen type1α 
mRNA (4-fold, p<0 .01) and Ki67 level (2 .5-fold, p<0 .001) . 
Increased levels of fibrosis and CTGF were also observed 
in the spleens of portal hypertensive patients . In vitro, low 
levels of CTGF in splenic FRCs isolated from normal rats 
were significantly increased by TGFβ treatment (10 ng/
ml, 24 hrs) . miR133 mimic suppressed TGFβ-induced CTGF 
levels in FRCs . miR133 was negative in FRCs, but abundant 
in splenic lymphocytes . Treating PPVL rats with a neutral-
izing antibody to CTGF (FG-3019) significantly reduced 
splenomegaly (20%, p=0 .004) and splenic fibrosis indicated 
by Sirius red staining (36%, p<0 .001) and hydroxyproline 
(18%, p=0 .02), compared to PPVL rats treated with mIgG 
(control) . Conclusion: Increased CTGF levels in splenic FRCs 
likely caused by decreased miR133 released from lympho-
cytes via exosomes contribute to splenic fibrosis and sple-
nomegaly in portal hypertension . CTGF can be a potential 
therapeutic target for these pathological conditions of the 
spleen in portal hypertension . 
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Application of human NASH-based transcrip-
tome and metabolome profiles in preclinical 
models for the translational study of drug 
effects on liver fibrosis
Martine C. Morrison1, Lars Verschuren2, Kanita Salic1, 
Aswin Menke3, Joanne Verheij5, Marta Iruarrizaga-Lejar-
reta4, Anne Schwerk1, Arianne van Koppen1, Peter Y Wiel-
inga1, Roeland Hanemaaijer1, José M. Mato6, Cristina Alonso4, 
Robert Kleemann1; 1Metabolic Health Research, TNO, Leiden, 
Netherlands; 2Microbiology & Systems Biology, TNO, Zeist, 
Netherlands; 3Department of Pathology, Triskelion B.V., Zeist, 
Netherlands; 4OWL metabolomics, Derio, Spain; 5Department 
of Pathology, Amsterdam Medical Center, Amsterdam, Neth-
erlands; 6CIBERehd, CIC bioGUNE, Derio, Spain

Background: NASH patients are characterized by complex 
metabolic disturbances in liver resulting in chronic inflam-
mation that drives disease progression towards fibrosis . 
Recent human studies have comprehensively profiled 
the metabolic and inflammatory perturbances in patient 
livers and plasma and have identified molecular patterns 
that characterize NASH patients and can differentiate 
between mild and severe pathology . Concerns have been 
raised whether preclinical models sufficiently mimic these 
molecular disease profiles, bringing into question their 
translational value in studies of therapeutic interven-
tions in the process of NASH/fibrosis . Here, we applied 
molecular patterns derived from human NASH in an 
experimental disease model, to improve the translational 
value of pre-clinical efficacy studies . Methods: Genome-
wide liver transcriptome (Tx) and multi-platform plasma 
metabolomic (Mx) profiles representing healthy and 
NASH subjects were compared to corresponding profiles 
from high-fat-diet (HFD) treated LDLr-/- .Leiden mice, a 
preclinical model with translational characteristics . Mice 
were profiled at the stage of mild (24 weeks HFD) and 
severe (34 weeks HFD) fibrosis, as well as after OCA inter-
vention to attenuate or resolve fibrosis (treatment from 
24 to 34 weeks of HFD; 10 mg/kg) . Effects of OCA were 
analyzed histologically, biochemically, by IHC, deuter-
ated water technology (for de novo collagen formation) 
and the human-based Tx/Mx profiles . Results: After 24 
weeks of HFD treatment the Tx/Mx profile of LDLr-/- .
Leiden mice largely reflected the molecular signature of 
NASH patients, and this representation of human molec-
ular patterns was even more pronounced at 34 weeks . 
OCA counter-regulated the expression of these molec-
ular human NASH profiles, quenched specific inflamma-
tory-profibrotic pathways and reverted the human-based 
molecular profile towards the healthy situation . Consis-
tent with Tx and Mx profiling, OCA attenuated specific 
facets of cellular inflammation, affected bile acid and 
energy metabolism, reduced de novo collagen forma-
tion and attenuated further progression of liver fibrosis, 
but did not reduce fibrosis below the level at start of the 
intervention . Conclusion: Ldlr-/- .Leiden mice recapitulate 
specific molecular Tx/Mx signatures of NASH patients . 
Intervention with OCA in developing fibrosis counter-reg-
ulates the effects of HFD and normalizes Tx/Mx profiles . 
OCA reduces collagen deposition and de novo synthesis 
but does not resolve already manifest fibrosis in the 
period studied (10 weeks) . These data show that human 
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molecular signatures may be used to increase the transla-
tional value of preclinical models for NASH .
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Down-regulation of hepatic MBOAT7 by hyper-
insulinemia favors steatosis development
Marica Meroni1, Paola Dongiovanni2, Raffaela Rametta2, 
Sara Badiali3, Silvia Fargion2, Stefano Romeo4, Stefano Gatti5, 
Luca Valenti2; 1University of Milan, MIlan, Italy; 2Internal Med-
icine, Fondazione IRCCS Cà Granda, Milan, Italy; 3Surgery, 
Fondazione IRCCS Cà Granda, Milan, Italy; 4Department of 
Molecular and Clinical Medicine, University of Gothenburg, 
Gothenburg, Sweden; 5Center for Surgical Research, Fondazi-
one IRCCS Cà Granda, Milan, Italy

Background and aims: We have recently shown that the 
rs641738 C>T variant in Membrane bound O-acyltrans-
ferase domain-containing 7 gene (MBOAT7), involved in 
phosphatidylinositol acyl-chain remodeling, increases the 
risk of nonalcoholic fatty liver disease (NAFLD), inflam-
mation and fibrosis due to lower protein expression . Aim 
was to evaluate the regulation of hepatic MBOAT7 and 
the impact on hepatic fat accumulation . Methods: We 
examined hepatic MBOAT7 in 119 obese patients and in 
experimental models . We silenced hepatic MBOAT7 by i .v . 
administration of antisense oligonucleotides modified by 
morpholinos (MPO) for 4 consecutive days in C57Bl/6 male 
mice (n=5) . Results: In obese patients, hepatic mRNA levels 
of MBOAT7 progressively decreased from normal liver to 
simple steatosis and NASH (p<0 .05) . At multivariate anal-
ysis, type 2 diabetes (p<0 .05), necroinflammation (p<0 .01) 
and MBOAT7 genotype (p<0 .01) were independently asso-
ciated with MBOAT7 downregulation (Table1) . The mRNA 
and protein levels of MBOAT7 were reduced in experi-
mental models of NAFLD, such as the methionine-choline 
deficient diet, but more so in genetically obese ob/ob mice 
and in insulin resistant mice with Insulin receptor haplo-in-
sufficiency, characterized by hyperinsulinemia (p<0 .05) . 
Furthermore, in wild-type male mice MBOAT7 was down-
regulated by refeeding concomitantly with the rise of 
insulin levels and activation of hepatic insulin signaling 
through PI3K and AKT . Insulin downregulated MBOAT7 in 
primary mouse hepatocytes in a PI3K-depedent manner . 
Finally, MPO induced a 45% silencing of hepatic MBOAT7 
comparable to that associated with the genetic risk 
variant, resulting in a 80% increase in hepatic triglyceride 
content (p<0 .05 vs scramble) and with the development of 
microvesicular steatosis . Conclusion: These data suggest 
that hyperinsulinemia causes downregulation of hepatic 
MBOAT7, which both genetic and experimental data 
indicate is causally implicated in steatosis development . 
Further studies are needed to investigate the mechanisms 
linking reduced phosphatidyl-inositol desaturation by 
MBOAT7 with the development of steatosis and hepatic 
inflammation .

Variables associated with hepatic MBOAT7 gene expression 
in 119 severely obese patients
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Responding to metabolic demand: Key role 
for Thioesterase superfamily member 2 in the 
hepatic partitioning of fatty acids between 
oxidative and synthetic pathways
Michele Alves-Bezerra, Yingxia Li, David E. Cohen; Division 
of Gastroenterology and Hepatology, Joan & Sanford I. Weill 
Cornell Department of Medicine, Weill Cornell Medical Col-
lege, New York, NY

Background: Thioesterase superfamily member 2 (Them2) 
is a mitochondria-associated long-chain fatty acyl-CoA 
thioesterase that is abundant in the liver and oxida-
tive tissues . Evidence from whole-body knockout mice 
and primary cultured hepatocytes suggests that Them2 
controls the partitioning of fatty acids into β-oxidation 
versus glycerolipid synthetic pathways, depending upon 
nutritional status . During prolonged (16 h) fasting, 
Them2 promotes hepatic fatty acid oxidation, which in 
turn sustains gluconeogenesis . However, because it also 
suppresses thermogenesis in brown adipose tissue by 
limiting fatty acid oxidation, the true contribution to fatty 
acid metabolism of Them2 in the liver remains unclear . 
Aim: This study was designed to evaluate the contribu-
tion of Them2 in liver to fatty acid metabolism during a 
physiologically-relevant period of moderate (6 h) fasting . 
Methods: Them2 liver-specific knockout (L-Them2-/-) mice 
were created by breeding Them2 floxed mice with albu-
min-Cre transgenic mice . Floxed littermates were used as 
controls . Body composition was determined by magnetic 
resonance spectroscopy . Fatty acid and triglyceride 
concentrations were determined in plasma and liver by 
enzymatic assays . Rates of fatty acid oxidation and glycer-
olipid synthesis were measured by radiolabel-based assays 
using liver homogenates and membrane fractions, respec-
tively . Hepatic VLDL-triglyceride secretion rates were 
determined following IV injection of tyloxapol . Immuno-
blot analysis was performed using standard techniques . 
Results: L-Them2-/- mice exhibited similar body weights 
and compositions as controls . In the absence of changes 
in plasma or hepatic concentrations of free fatty acids, a 
30% increase in rates of fatty acid oxidation was accom-
panied by enhanced activation of AMP-activated protein 
kinase (AMPK) . Whereas steady state concentrations of 
hepatic triglycerides and glycerolipid synthetic rates were 
unchanged in L-Them2-/- mice, plasma triglyceride concen-
trations were reduced by 38% and apoB100 concentra-
tions by 41% . This was accompanied by a marked (70%) 
reduction in hepatic VLDL-triglyceride secretion rates . 
Conclusion: Under conditions of moderate fasting, hepatic 
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Them2 functions to direct fatty acids towards triglyceride 
incorporation into VLDL particles for secretion and away 
from mitochondrial β-oxidation, thereby sustaining the 
export of lipids from the liver to the plasma and periph-
eral tissues . Collectively, these findings demonstrate that 
Them2 in the liver plays a key role in determining the 
metabolic fates of fatty acids in response to nutritional 
status and metabolic demands .
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The role of X-box binding protein 1 in the 
hepatic response to fasting and refeeding in 
mice
Shantel Olivares, Anne Henkel; Medicine, Northwestern Uni-
versity, Chicago, IL

Background: The inositol requiring enzyme 1α (IRE1α) 
branch of the unfolded protein response has been shown 
to regulate the metabolic adaptive response to fasting . It 
has been speculated that this function of IRE1α is medi-
ated by the major IRE1α target, X-box binding protein 
1 (XBP1) . In the present study we examine the role of 
hepatic Xbp1 in mediating the hepatic metabolic adap-
tive program in mice . Methods: Mice bearing a hepato-
cyte-specific deletion of Xbp1 (Xbp1LKO) and littermate 
floxed controls (Xbp1fl/fl) were subjected to overnight 
fasting (18hrs) followed by refeeding for 6 hours . Results: 
The hepatic expression of activated Xbp1 was suppressed 
in the fasted state followed by induction upon refeeding 
in Xbp1fl/fl control mice . As expected, Xbp1fl/fl controls 
showed suppression of hepatic lipogenesis genes in 
the fasted state followed by induction upon refeeding . 
Despite the known function of Xbp1 in the regulation 
of hepatic de novo lipogenesis, deletion of hepatic Xbp1 
allowed for normal postprandial induction of hepatic lipo-
genesis genes including sterol regulatory element binding 
protein 1c, acyl-CoA carboxylase, and fatty acid synthase . 
Fasted Xbp1LKO mice also demonstrated normal induction 
of PPARα targets controlling fatty acid β-oxidation and an 
equivalent increase in plasma β-hydroxybutyrate relative 
to fasted Xbp1fl/fl controls . Xbp1LKO mice showed normal 
induction fibroblast growth factor 21, a critical mediator 
of the metabolic response to fasting, followed by normal 
suppression upon refeeding . Xbp1LKO mice demonstrated 
normal physiologic hepatic steatosis in response to fasting . 
The postprandial state is characterized by an increased 
hepatic protein load and, accordingly, we found that 
refeeding Xbp1fl/fl control mice resulted in marked induc-
tion of hepatic UPR genes involved in protein folding and 
processing including Slc33a1, Edem, ERdj5, Sec61α, and 
ERo1α . Deletion of hepatic Xbp1 prevented postprandial 
induction of hepatic genes involved in protein homeo-
stasis . On the contrary, refeeding Xbp1LKO mice resulted 
in preferential activation of proapoptotic elements of 
the unfolded protein response including Chop, Bim and 
Trb3. Conclusions: Although hepatic Xbp1 has clearly been 
shown to regulate hepatic lipid metabolism in response 
to lipogenic diets, our data strongly suggest that hepatic 
Xbp1 does not regulate the hepatic lipogenic program in 
response to fasting or refeeding in mice . Instead, we find 
that hepatic Xbp1 is required for postprandial induction 

of genes controlling protein homeostasis . We speculate 
that activation of Xbp1 in the postprandial state serves 
to accommodate the increased protein load caused by 
refeeding .
Disclosures:

The following people have nothing to disclose: Shantel Olivares, 
Anne Henkel
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Autophagic changes of both adipose tissues 
and the liver induced by high fat diet feeding 
contribute to hepatic lipid accumulation
Sadatsugu Sakane, Hayato Hikita, Satoshi Tanaka, 
Kumiko Shirai, Naoki Mizutani, Yuta Myojin, Yuto Shiode, 
Yasutoshi Nozaki, Yoshinobu Saito, Tasuku Nakabori, 
Takahiro Kodama, Ryotaro Sakamori, Tomohide Tatsumi, 
Tetsuo Takehara; Department of Gastroenterology and Hepa-
tology, Osaka University Graduate School of Medicine, Suita, 
Japan

Background: NAFLD (Non-alcoholic fatty liver disease) is 
known to be associated with autophagy but its mecha-
nism is not investigated in detail . Especially, the role of 
adipose tissue autophagy in NAFLD has not been studied . 
We investigated the changes of autophagy in hepato-
cytes and adipocytes in high fat diet (HFD) fed mice and 
their effect on the liver . Method: C57BL/6J mice, hepato-
cyte-specific Rubicon knockout (KO) mice (Alb-Cre Rubicon 
fl/fl), or adipocyte-specific Atg7 KO mice (Adiponectin-Cre 
Atg7 fl/fl mice) were fed either HFD containing 32% fat 
(HFD32®) or control diet . Results: We previously reported 
that HFD feeding suppresses autophagy in wild type mice 
livers via the increase of Rubicon, which suppresses auto-
phagy at the autophagosome-lysosome fusion step, and 
that hepatocyte-specific Rubicon KO mice improved their 
liver steatosis and injury (Tanaka, et al . Hepatology 2016) . 
In the present study, we found that hepatocyte-specific 
Rubicon KO significantly increased the volume of visceral 
fat pads in HFD-fed mice, while it reduced the liver 
volume, suggesting that autophagy of the liver affect 
adipose tissue . In adipose tissues of wild type mice, HFD 
feeding increased the protein expression levels of LC3-II 
but decreased those of p62 without change in p62 mRNA 
levels . To investigate autophagic flux in vivo, HFD-fed 
mice were injected with 20 mg/kg leupeptin, a lysosome 
inhibitor, and sacrificed after 2 hours . LC3-II step up by 
leupeptin injection was clearly observed in adipose tissues, 
while that was not observed in livers . HFD feeding did 
not affect the levels of expression of Atg5, Atg7, Beclin-1, 
and UVRAG but (significantly) suppressed Rubicon expres-
sion in adipose tissues . These data suggested that HFD 
feeding promotes autophagy with decrease of Rubicon 
in adipose tissues . To investigate the effect of adipocyte 
autophagy on hepatic lipid accumulation, we generated 
adipocyte-specific Atg7 KO mice . Atg7 KO mice showed 
significant increase of inguinal fat pads, an indicator of 
subcutaneous fat, compared to wild type littermates after 
2 months HFD feeding . HFD-fed Atg7 KO mice showed 
significantly lower levels of serum non-esterified fatty 
acids and ameliorated liver steatosis compared with than 
HFD-fed wild type littermates . These data suggested that 
adipocyte autophagy regulates the release of fatty acids 
from adipose tissues and affects hepatic lipid accumula-
tion . Conclusion: HFD feeding suppressed autophagy with 
increase of Rubicon in the liver and promoted autophagy 
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with decrease of Rubicon in adipose tissues . These auto-
phagic changes contribute to hepatic lipid accumulation .
Disclosures:

Hayato Hikita - Grant/Research Support: Bristol-Myers Squibb; Speaking 
and Teaching: Bristol-Myers Squibb, EA Pharma Co ., Ltd

Ryotaro Sakamori - Grant/Research Support: MSD; Speaking and Teaching: 
Gilead, SYSMEX

Tetsuo Takehara - Grant/Research Support: Janssen pharmaceutical Co ., 
AbbVie, Gilead Sciences, Chugai Pharmceutical Co ., MSD K .K ., Bristol-Meyer 
Squibb, Mitsubishi Tanabe Pharma Corparation, Toray Industories Inc .; 
Speaking and Teaching: Bristol-Meyer Squibb, Gilead Sciences, AbbVie, 
MSD K .K .

The following people have nothing to disclose: Sadatsugu Sakane, 
Satoshi Tanaka, Kumiko Shirai, Yuta Myojin, Yuto Shiode, Yasutoshi Nozaki, 
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Level of a Prototypical Splicing Factor is 
Severely Diminished in Hepatocytes of Non- 
alcoholic Steatohepatitis Patients
Raiya Sarwar4, Waqar Arif5, Auinash Kalsotra3, Andrew Batey1, 
Ike Uzoaru2; 1Gastroenterology and Hepatology, Carle Foun-
dation Hospital, Urbana, IL; 2Department of Pathology and 
Laboratory Services, Carle Foundation Hospital, Urbana, IL; 
3Department of Biochemistry, University of Illinois, COM at 
Urbana-Champaign, Urbana-Champaign, IL; 4Internal Medi-
cine, University of Illinois, COM at Urbana-Champaign, Urba-
na-Champaign, IL; 5College of medicine, University of Illinois, 
COM at Urbana-Champaign, Urbana-Champaign, IL

Background: Non-alcoholic steatohepatitis (NASH) is 
emerging as one of the most common liver diseases in 
the western world . However, the mechanisms underlying 
the progression and pathology of this disease are still 
not completely understood . A recent study by Chen, et al 
(PLosOne 2013), examining the single nucleotide polymor-
phisms (SNPs) in patients with NASH revealed a significant 
association for pathways involved in mRNA splicing, an 
essential step in gene expression . Specifically, it is a post-
transcriptional event in which introns within pre-mRNA 
are removed and exons are ligated together, resulting 
in a mature mRNA . Additionally, certain exons can also 
be differentially included in the mature transcript and is 
referred to as alternative splicing . This essential step is 
regulated by a class of proteins known as splicing factors . 
Methods: We performed a screen measuring the levels of 
various RNA splicing factors in fatty liver mice models . This 
screen revealed a specific decrease in levels for a highly 
conserved pre-mRNA splicing factor known as SRSF1 . To 
further corroborate this finding in humans, we measured 
the levels of SRSF1 using a semi-quantitative immuno-
fluorescence (IF) based assay using biopsy sections . We 
began with a preliminary retrospective study using biopsy 
tissue from patients with advanced stages of fatty liver 
disease . Levels of SRSF1 were measured in the following 
groups of patients; Stage 1 NASH (5 patients), Stage 4 
NASH (4), ASH (4) and healthy controls (4) . In addition to 
the human studies, we also created a hepatocyte-specific 
SRSF1 knockout mice model (SRSF1 HKO) using Cre-loxP 
technology to study the function of SRSF1 in main-
taining normal liver homeostasis . Results: The IF-based 
assay on patient samples revealed that SRSF1 levels are 
significantly diminished (> 4-fold decrease, p < 0 .001) in 
hepatocytes in all forms of advanced fatty liver disease 
with respect to healthy controls . This finding was further 
supported by phenotypic analysis of the SRSF1 HKO mice 
model which revealed spontaneous and progressive liver 
injury including steatosis, inflammation, and fibrosis .  

Conclusion: In this study, we have identified a previously 
unknown role for SRSF1 in protecting the liver from fatty 
liver disease . We have also shown, to our knowledge, one 
of the first genetic mice model which results in sponta-
neous NASH-like pathology further strengthening the 
importance of SRSF1 . We conclude that SRSF1 is essential 
for maintaining transcriptome integrity in hepatocytes 
and impairment of its activity promotes NASH pathology .
Disclosures:

The following people have nothing to disclose: Raiya Sarwar, Waqar Arif, 
Auinash Kalsotra, Andrew Batey, Ike Uzoaru
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Mayo Spheroid Reservoir Bio-Artificial Liver 
Improves Survival and Promotes Liver Regener-
ation in Post Hepatectomy ALF Pigs
Harvey S. Chen, DongJin Joo, Mohammed F. Shaheen, Yi Li, 
Scott L. Nyberg; Transplantation Surgery, Mayo Clinic, Roch-
ester, MN

Background: Acute Liver Failure (ALF) is a catastrophic 
condition that can occur after major liver resection . The 
aim of our study was to determine the survival benefit of 
a novel spheroid reservoir bio-artificial liver (SRBAL) in the 
setting of post-hepatectomy ALF and assess its impact on 
liver regeneration . Methods: Wild-type large white female 
pigs (20-30kg) underwent placement of an ambulatory 
intracranial pressure (ICP) probe followed by 85% hepatec-
tomy one week later . Volumetric CT scans were performed 
immediately pre- and post-resection to measure the extent 
of hepatectomy, and again 48 hours post-hepatectomy to 
assess regeneration of the remnant liver . Animals were 
randomized into three groups based on treatment deliv-
ered 24 to 48 hour post-hepatectomy: Group1 - Standard 
therapy (ST, n=6); Group2 - ST plus BAL treatment using no 
hepatocytes (0gBAL, n=6); Group3 – ST plus BAL treatment 
using 200 grams of primary porcine hepatocyte spher-
oids (200gSRBAL, n=5) . Primary end point was survival 90 
hours post-hepatectomy . Death equivalent was defined as 
unresponsive grade IV hepatic encephalopathy or ICP >20 
mmHg with clinical evidence of brain herniation . Results: 
All animals in both (ST, 0gBAL) control groups met death 
equivalent prior to 50 hours post-hepatectomy . In contrast, 
4 out of 5 animals in 200gSRBAL group survived to 90 
hours (p<0 .03) . Mean peak levels of ammonia and peak 
intracranial pressure were significantly lower (p<0 .01) in 
animals treated with 200g SRBAL (Table 1) . Volume index 
(mean ± SD), defined as the ratio of liver volume at 48-hour 
to post-hepatectomy, was greatest in the 200gSRBAL 
group (2 .2±0 .3) compared to ST group (1 .8±0 .1, p<0 .01) 
and 0gBAL group (1 .9±0 .2, p<0 .01) . Conclusions: SRBAL 
improved survival and accelerated liver regeneration after 
major hepatectomy . Improved survival was associated with 
a neuroprotective benefit of SRBAL therapy . These favor-
able results warrant further clinical testing of SRBAL .

Table1 . Peak ammonia and ICP between groups (mean ± SD, 
** p<0 .01 vs SRBAL)

Disclosures:

Scott L . Nyberg - Board Membership: Liver Cell Therapies, Liver Cell 
Technologies

The following people have nothing to disclose: Harvey S . Chen, DongJin Joo, 
Mohammed F . Shaheen
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Chemical and Toxicology Analysis of 
Ayurvedic and Herbal Drugs Causing Severe 
Liver Injury
Cyriac A. Philips1,4, Adarsh Joy2, K L. Antony3, Rosmin Fran-
cis4, Rajeev Tharath4, Philip Augustine5; abbyphilips@gmail.
com; 1Hepatology and Transplant Medicine, PVS Memorial 
Hospital, Kochi, India; 2Sophisticated Test and Instrumenta-
tion Centre, Cochin University, Cochin, India; 3Environmental 
Engineering, Envirodesigns Eco Labs, Cochin, India; 4Clinical 
Research, PVS Memorial Hospital, Cochin, India; 5Gastroenter-
ology, PVS Memorial Hospital, Cochin, India

Introduction:Ayurvedic and herbal drugs (AHD) are known 
to cause varying degrees of liver injury . We present 
chemical analysis on 45 samples of AHD (33solids, 14 
liquids) retrieved from 33 patients with AHD-liver injury .
Methods:94 patients diagnosed with drug induced liver 
injury - 33 AHD related . Heavy metal concentration (mg/
kg) determined by Inductively Coupled Plasma Atomic 
Emission Spectrometer (Thermo Electron, Germany) . Anal-
yses for hepatotoxic volatile organic compounds (hVOC)
performed using Gas Chromatography-Mass Spectrom-
etry (Agilant Technologies, USA) . Results: Males (63 .6%, 
n=21/33), mean age 45 .9±15 .1yr;AHD related liver injury 
probable in 57 .5% (n=19), possible in 42 .4%(n=14) . 
72 .7%(n=24) survived-median follow up 102(6-255)
d . 33 .3%(n=11) consumed AHP prescribed by unreg-
istered traditional healers- associated with mortality 
[p=0 .031; OR 7 .6(1 .4-41 .6)] . Arsenic(As), cadmium(Cd), 
mercury(Hg), lead(Pb), antimony(Sb) found in 19(57 .6%), 
12(36 .4%), 21(63 .6%), 24(72 .7%)&3(9%) of 33 solid 
samples-range 110 .6mg/kg(min-max, 0 .4-111); 1 .29(0 .30-
1 .32); 751 .3(0 .2-751 .5);7317 .2(0 .25-7318 .1);6 .9(0 .46-37 .4) . 
Heavy metals in liquids(n=14)- As(1,7 .1%); Cd(4,28 .5%); 
Hg(35 .7%), Pb(35 .7%):mean 0 .37mg/L; range 0 .1mg/
L(0 .01-0 .11); 3(0 .1-3 .1); 0 .54(0 .02-0 .56) resp . Highest 
As content in Swarna Guggullu (111 mg/kg;Dabur), 
Bitana Forte(77 .6mg/kg;HV-Pharma),Hriden-Plus(54mg/
kg;unknown);Hg–Hriden Plus(751 .5mg/kg, unknown), 
Swarna Guggullu(128 .4;Dabur),Sankara Bati(83 .7;Vyas-
Pharma); Pb-Sanakara Bati(7318 .1mg/kg, Vyas-Pharma), 
Hriden Plus(229 .8;unknown); Kaisoragulu-Vatika(95 .9; 
Raja-Health) [Figure] . Arsenic was significantly asso-
ciated with mortality (p=0 .12) . hVOC-analysis:pen-
tane, cyclopentane, cyclobutane, dimethylamine in 
70 .6%(n=12/17),58 .8%,35 .3%,23 .5%&heptane, ethyl-
amine, cyclobutylamine, phenol and propanol in 6% resp . 
Conclusion: Approved&traditional healer AHD’s contain 
high heavy metals and hVOCs . Arsenic content was associ-
ated with higher mortality and consumption of AHP from 
unregulated, unregistered traditional healers significantly 
associated with mortality . Stringent policies are warranted 
from authoritative bodies concerned with AHP regulation .

Disclosures:

The following people have nothing to disclose: Cyriac A . Philips, Adarsh Joy, 
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Evaluation of spheroid reservoir bioartifi-
cial liver with porcine hepatocytes in rhesus 
monkey model of acute liver failure
Yi Li1,2, Yujia Wang1,2, Qiong Wu2, Scott L. Nyberg1, 
Bruce Amiot1, Ji Bao2, Hong Bu2; 1Mayo Clinic, Rochester, MN; 
2Pathology Laboratory, West China Hospital, Chengdu, China

Background & aims Bioartificial liver devices are under 
development for supportive therapy of liver failure . The 
Spheroid Reservoir Bioartificial Liver (SRBAL) is a novel 
extracorporeal liver assist device composed of functional 
porcine hepatocyte spheroids . This study aims to evaluate 
the effectiveness and safety of the system in a preclinical 
primate model of acute liver failure (ALF) . Methods Thirty 
healthy rhesus monkeys were infused with hepatotoxin 
α-amanitin and lipopolysaccharide (LPS) and randomly 
distributed into five groups (ALF control group, n=6; No 
cell SRBAL (sham SRBAL treatment) group, n=6; group A, 
namely starting SRBAL treatment at 12 h after ALF induc-
tion, n=6; group B, starting SRBAL treatment at 24 h after 
ALF induction, n=6; group C, starting SRBAL treatment at 
36 h after ALF induction, n=6) . Animals were continuously 
treated with SRBAL device for 6 h and followed for the 
biochemical, immunological, histological and inflamma-
tory changes up to 336 h . Results The SRBAL improved 
survival rate and prolonged median survival time (MST) 
in a rhesus monkey model of drug induced ALF . Blood 
ammonia and total bilirubin were lower, and albumin 
levels were higher in all hepatocyte SRBAL treatment 
groups . There was no evidence of porcine endogenous 
retrovirus infection in treated animals . IgM levels rose 
initially after initiation of SRBAL therapy but returned to 
normal by the end of SRBAL treatment; IgG levels showed 
no response to cell therapy . The livers of SRBAL treated 
animals showed less liver injury and accelerated regener-
ation compared to controls . Levels of pro-inflammatory 
cytokines (TNF-α, IL-6, IL-12, IL-1β, IL-8, IFN-γ and IL-2) 
were ameliorated after SRBAL treatment . Other cytokines 
associated with liver regeneration (M-CSF; HGF, EGF and 
VEGF; IL-1RA, MIF showed a transient rise in associated 
with SRBAL treatment . Conclusions Improved survival of 
ALF monkeys during SRBAL therapy was multifactorial 
and included a reduction in the hepatotoxic effect, inhi-
bition of the pro-inflammatory reaction, and creation of a 
microenvironment more suitable for regeneration of the 
injured liver . The porcine SRBAL did not elicit a xenogeneic 
immune response in ALF monkeys .
Disclosures:

Scott L . Nyberg - Board Membership: Liver Cell Therapies, Liver Cell 
Technologies

The following people have nothing to disclose: Yi Li, Bruce Amiot



148A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

262
Development of a new inhibitory antibody for 
prevention of HCV infection
Ken Okai1,2, Naoki Ichikawa-Tomikawa2, Hiromasa Ohira1, 
Hideki Chiba2; 1Department of Gastroenterology, Fukushima 
Medical Univ., Fukushima city, Japan; 2Department of Basic 
Pathology, Fukushima Medical Univ., Fukushima, Japan

Background: Direct-acting antivirals (DAAs) have been 
introduced as new Hepatitis C virus (HCV) therapeutic 
agents, but DAA-resistant HCV variants have emerged . 
Also, prevention of HCV infection has yet to be established . 
Host factors involved in HCV entry are potential targets 
for prevention or therapy . Based on this background, we 
focused on occludin, a tight-junction protein that is essen-
tial for establishment of HCV infection, and designed a 
new anti-human occludin monoclonal antibody . Here, 
we describe an in vitro study in which we evaluated this 
antibody for prevention of HCV infection and examined 
its mechanism of inhibition of infection . Methods: Mouse 
anti-human occludin monoclonal antibody was fabri-
cated with amino acid sequence 214-230 as the antigen 
derived from the ECL2 domain of occludin responsible for 
human-specific HCV sensitivity . Binding of the antibody 
to the antigenic peptide was screened by ELISA . Inhibi-
tion of HCV infection by the anti-occludin antibody was 
evaluated in a monolayer culture system, double chamber 
culture system, and Matrigel-embedded 3D culture system 
of a well-differentiated human hepatic carcinoma-derived 
cell line, Huh7 .5 .1 . HCVpv (VSV covered with HCV enve-
lope proteins) and HCVcc (a laboratory HCV) were used 
for HCV infection . Cell damage due to the antibody was 
examined using a XTT cell growth assay . The structures 
and mechanism of action of the antibody were clarified by 
isotype and epitope analyses . Localization of endogenous 
occludin after administration of the anti-occludin anti-
body was determined by immunofluorescence staining . 
Results: All 15 subclones of the anti-occludin antibody had 
antigen-binding capacity, but there was no HCV infection 
inhibition in the monolayer culture . However, the anti-oc-
cludin antibody significantly inhibited HCV infection in 
the double chamber culture and Matrigel-embedded 3D 
culture, which better reproduce the liver cell environment 
in vivo and the HCV infection route . The antibody had 
no cytotoxicity . The isotype was IgG1/λ and the epitope 
may be ALCN (214-217), which contains two human-spe-
cific amino acids (A214, L215) . The antibody also changed 
the localization of occludin from the tight junction region 
to inside the cytoplasm in the presence or absence of 
HCV . These findings suggest that the antibody endocy-
tosed occludin, and thus prevented binding with HCV or 
other host factors, which may then prevent HCV infec-
tion . Conclusion: An anti-human occludin antibody was 
shown to have HCV infection inhibitory effects in vitro . 
The presumed mechanism of action of the antibody indi-
cates that it could act independently of the genetic back-
ground of the virus .
Disclosures:
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Human stem cell-derived Encapsulated  
Mature Liver Tissue as an effective, consistent, 
and durable in vitro tool for drug testing and 
development
Claudia Raggi1, Marie-Agnès M’Callum1, Chenicka-Lyn Man-
gahas1, Zackary Cohen1, Ariella Shikanov3, Massimiliano  
Paganelli1,2; 1Hepatology and Cell Therapy Lab, Sainte-Justine 
Hospital Research Center, Montreal, QC, Canada; 2Pediatric 
gastroenterology, hepatology and nutrition, Sainte-Justine 
Hospital, Université de Montréal, Montreal, QC, Canada; 3Bio-
medical Engineering, University of Michigan, Ann Arbor, MI

Aim: to develop an innovative stem cell-based product 
performing mature liver functions in vitro for drug devel-
opment and testing . Methods: We used human pluripo-
tent stem cells (iPSCs) to generate posterior foregut cells 
and endothelial and mesenchymal progenitor cells . The 
3 cell types were seeded at a fixed ratio and cultured for 
5/10 days in suspension in custom-made, 500μm-diam-
eter microcavities, in a defined medium . At day 10 the 
obtained organoids were characterized for liver-spe-
cific markers and functions, and then encapsulated in a 
PEG-based hydrogel . The resulting Encapsulated Mature 
Liver Tissue (EMLT), containing 10 or 100 organoids, was 
characterized and compared to human hepatocytes . 
Results: Over the first 72h from seeding the co-cultured 
3 iPSC-derived cell types undergo condensation to form 
organoids measuring 194 .3±41 .5 mm in diameter . At 
day 10 they show a complex 3D structure consisting in 
a core composed of endothelial and mesenchymal cells 
and an outer layer of hepatocyte-like cells . Maturation 
of the 3 cell types was confirmed at single-cell mRNA-Seq 
(Drop-Seq) . Liver cells express markers typical of human 
fetal hepatocytes . Nevertheless, such liver organoids start 
secreting albumin and urea at day 4 post-seeding, and at 
day 10 show a synthetic function comparable to thawed 
primary human hepatocytes (19 .6±4 .6 mg albumin/24h/106 
liver cells and 30 .9±4 mg urea/24h/106 liver cells) . The 
activity of cytochrome P450 3A4 was detected in our liver 
organoids at day 10 (as compared to day 25 of standard 
iPSC-derived hepatocyte-like cells) . Organoids were encap-
sulated within 5% photopolymerized PEG-vinyl sulfone 
(20/100 organoids/gel) . The resulting EMLT showed signifi-
cantly higher Cyp3A4 activity and urea production capabil-
ities than non-encapsulated organoids after only 10 days . 
Albumin synthesis increased over the first days within the 
hydrogel, and reached levels comparable to freshly-iso-
lated primary human hepatocytes (1 .2±0 .2 mg/24h/106 
liver cells) . Such a function was stable for at least 28 days . 
The EMLT expresses phase I, II and III drug-metabolizing 
enzyme, metabolizes ammonia and tacrolimus, can be 
generated in a 96-well format and is resistant to cryo-
preservation . Conclusions: To our knowledge, these are 
the first complex liver organoids generated using 3 cell 
types all derived from a single iPSC population . The EMLT 
is the first stem cell-derived product to show in vitro func-
tions comparable to primary human hepatocytes, with 
the added advantages of unlimited supply, consistent and 
durable efficacy, and resistance to cryopreservation . All 
this features make the EMLT a promising product for in 
vitro drug testing and development .
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The Frequency of Herbal and Dietary Supple-
ment Mislabeling: Experience of the Drug 
Induced Liver Injury Network
Victor J. Navarro1, Ikhlas A. Khan2, Bharathi Avula2, Mani-
sha Verma1; 1Department of Transplantation, Einstein Health-
care Network, Philadelphia, PA; 2National Center for Natural 
Products Research, University, MS

Background: As Herbal and Dietary Supplements (HDS) are 
not FDA approved, they could contain unlabeled ingredi-
ents, such as chemical and microbial contaminants, phar-
maceutical adulterants, or other compounds, some with 
known hepatotoxic potential . The Drug Induced Liver 
Injury Network (DILIN) collects and stores HDS consumed 
by patients enrolled into its prospective study, making 
them available for chemical verification . Aim: To analyze 
the contents and determine the frequency of HDS misla-
beling in samples collected by the DILIN prospective study . 
Methods: Between 2003 and March 2016, DILIN collected 
341 HDS from 1268 enrolled patients; to date, 229 products 
have undergone chemical analysis at the National Center 
for Natural Products Research (NCNPR) at the University of 
Mississippi; 203 of the 229 HDS had their contents labeled . 
Product ingredients as determined through chemical anal-
ysis for each HDS product were compared with the ingre-
dients listed on the product labels . HDS were grouped per 
the composition of the product, such as if principally of 
botanical, vitamin, or steroidal ingredients; and per their 
purported use, such as for body building or weight loss . 
Mislabeling was defined as when the chemical analysis did 
not confirm the ingredients listed on the label . Analysis of 
HDS was performed at the NCNPR using standard liquid 
chromatography-mass spectroscopy with electrospray 
ionization source protocol . Results: We found that only 
90 of 203 (44%, 95% CI: 37%-51%) HDS had labels that 
accurately reflected their contents as determined through 
chemical analysis . Based on the composition of the 
product, mislabeling rates (95% CI) were 80% (48%-95%), 
54% (35%-73%), 48% (39%-56%) within HDS principally 
of steroidal (n=10), vitamin (n=26) or botanical ingredi-
ents (n=122), respectively . Based on the purported use, 
products used for bodybuilding (n=34), weight loss (n=36), 
energy boosters (n=5), and general health/well-being 
(n=35) had mislabeling rates (95% CI) of 79% (66%-93%), 
72% (46%-76%), 60% (23%-88%), and 51% (35%-68%) 
respectively . Similar rates of mislabeling were also found 
for the 166 HDS product judged to be responsible for liver 
injury by DILIN investigators through a structured causality 
assessment process . Conclusions: Using comprehensive 
chemical analysis, we observed that HDS mislabeling 
is common, occurring in over half of products collected 
from DILIN subjects . Products used for bodybuilding, and 
weight loss have the highest rates of mislabeling . These 
findings should inform how these agents are evaluated as 
potential causes for liver injury .
Disclosures:
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Hepatic NK cells play an important role in the 
development of AIH by contributing to hepatic 
inflammation
Peng Wang, Weiming Yan, Yuli Liu, Qin Ning; Tongji Hospital, 
Tongji Medical College, Huazhong University of Science and 
Technology, Wuhan, China

Background and Aims: Adenovirus-human cytochrome 
P4502D6 (CYP2D6) induced mouse model is a recently 
established animal model for mimicing human type 2 auto-
immune hepatitis (AIH) . As an important innate immune 
cell inliver inflammation, the role of natural killer (NK) cell 
in CYP2D6 mouse model has not been investigated so far, 
and this is the focus of our study . Methods: Adenovirus 
vector containing CYP2D6 (Ad-2D6) or green fluorescence 
protein (Ad-GFP) were directly delivered into the liver of 
C57BL/6 mice intravenously and intraperitoneally to estab-
lish experimental model and control model respectively . 
Anti-ASGM1-mediated NK cell depletion was operated on 
Ad-2D6 mice 24 hours postvirus injection . Serum alanine 
aminotransferase (ALT) and aspartate aminotransferase 
(AST) were assessed by The VITROS 350 Chemistry System . 
Pathological changes of liver were evaluated by hematox-
ylin-eosin (HE) staining . Anti-CYP2D6 antibody was tested 
by indirect immunofluorescence . Dynamic proportion of 
NK cellsin the liver, peripheral blood, and spleen were 
determined by flow cytometry . Results: Compared with 
Ad-GFP mice, a development of persistent AIH was evident 
in Ad-2D6 mice from 2-4 weeks post infection, which was 
characterized by hepatic inflammatory cells infiltration 
similar to interface hepatitis in human AIH . A gradually 
increased serum ALT/AST levels and titers of specific auto-
antibody anti-CYP2D6 were also evidenced . No significant 
difference was observed in the proportion of NK cells in 
peripheral blood or spleen between Ad-GFP mice and 
Ad-2D6 mice . In contrast, Ad-2D6 mice showed a markedly 
higher proportion of hepatic NK cells than Ad-GFP mice 
with the exacerbation of hepatic disease . The depletion of 
NK cells significantly decreased serum AST levels and hepatic 
inflammatory cells infiltration in Ad-2D6 mice . Conclusion: 
With the successfully established CYP2D6 mouse model, we 
found that hepatic NK cells contributed to the develop-
ment of AIH disease via hepatic inflammation . 
Disclosures:
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Clara cell 10KDa protein alleviated fulminant 
hepatitis induced by MHV-3 via inhibiting FGL2 
expression on macrophages
Haijing Yu1, Hongwu Wang1, Xiaoyang Wan1, Jiaquan Huang1, 
Weiming Yan1, Dong Xi1, Xiaoping Luo1, Guanxin Shen2, 
Qin Ning1; 1Tongji Hospital, Tongji Medical College, Huazhong 
University of Science and Technology, Wuhan, China; 2Tongji 
Medical College, Huazhong University of Science and Technol-
ogy, Wuhan, China

Background: Fulminant hepatitis (FH) is a serious 
life-threatening disease with massive necroinflammation 
during a short time . Kupffer cells are the major immune 
cells population for innate immune response which are 
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considered to be central for FH initiation and progres-
sion . Fibrinogen-like protein 2 (FGL2) is a procoagulant 
protein that is induced substantially on macrophage upon 
viral infection and amplified inflammatory cascade and 
hepatocytes necrosis and FGL2 depletion resisted MHV-3 
infection . Clara cell 10KDa (CC10) protein is a secretory 
protein with anti-inflammatory property in the Allergic 
Rhinitis and asthma, however, the mechanism and patho-
genic role in other disease settings are still unclear . In this 
study, we sought to determine the role of CC10 on FH and 
the regulation of CC10 on FGL2 . Methods: FH was estab-
lished by peritoneal injection murine hepatitis virus strain 
3 (MHV-3) . The mice were received CC10 protein with tail 
vein injection prior to viral infection . Liver histology, fibrin 
deposition, necrosis and survival rate was examined . The 
regulatory effects of CC10 on the expression of the FGL2 
gene were investigated in vitro by THP-1 cells and mouse 
peritoneal macrophages . Result: In the FH model induced 
by MHV-3, the survival rate increased from 0 to 12 .5% in 
CC10 group compared with saline group . Meanwhile, the 
levels of ALT and AST in serum were significantly decreased 
and the liver damage was improved . Further more, the 
hepatic FGL2, TNF-α and IL-1β expression was significantly 
decreased while fibrin deposition and hepatocyte apop-
tosis was reduced after administration of CC10 protein . In 
vitro, we found that CC10 could significantly inhibit the 
expression of FGL2 in IFN-γ treated THP-1 cells and MHV-3 
infected FGL2 expression in mouse peritoneal macrophages 
by Western-blot and Real-Time PCR . However, there is 
no direct interaction between CC10 and FGL2 as mani-
fested by co-immunoprecipitation . Microarray suggested 
HBP1, a transcription factor of HMGB1 superfamily, was 
significantly lower in CC10 treated and IFN-γ primed THP1 
cells . HBP1-SiRNA treatment abrogated inhibitory effect 
of CC10 on FGL2 expression in HUVEC cells . Conclusion: 
CC10 protects against MHV-3 induced FH via suppression 
of FGL2 expression on the macrophages . Such effect may 
be mediated by a transcript factor HBP1 .
Disclosures:

Qin Ning - Advisory Committees or Review Panels: ROCHE, NOVARTIS, BMS, 
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NOVARTIS, BMS, MSD, GSK
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A novel nanoparticle-based approach to study 
axes between the liver and other organs
Lauren G. Poole1, Juliane I. Beier1,3, Shanice V. Hud-
son1, Jamie L. Young1, Jesse Roman4,2, Jill M. Marie5,1, 
Gavin E. Arteel1,2; 1Pharmacology and Toxicology, University 
of Louisville, Louisville, KY; 2University of Louisville Alcohol 
Research Center, Louisville, KY; 3Hepatobiology and Toxicol-
ogy Program, University of Louisville, Louisville, KY; 4Medi-
cine, University of Louisville, Louisville, KY; 5Bioengineering, 
University of Louisville Speed School of Engineering, Louis-
ville, KY

Background: Human diseases are generally multi-stage, 
multi-hit processes; it is therefore not surprising that 
multiple organs can potentially contribute to disease 
pathology . Indeed, the concept that there are axes 
between the liver and other organs (e .g ., liver/lung and 
liver/brain axes) in pathogenesis has existed for several 
years, especially in the context of Kupffer cell-derived 

inflammatory cytokines . However definitive proof of such 
axes has been limited by current experimental approaches . 
For example, conditional knockouts that target Kupffer 
cells also impact macrophages in other tissues . Viral medi-
ated approaches (e .g ., rAd and rAAV) lack permanence 
and/or high transduction efficiency . The goal of the current 
study was to overcome these obstacles by developing a 
nanoparticle (NP)-based approach of inducing permanent 
genetic changes to make true liver-specific knockouts . 
Methods: Conditional fluorescent reporter mice (mT/mG) 
were crossed with mice expressing tamoxifen-inducible 
Cre recombinase (Cre-ERTM); in the progeny, transgene 
expression of tdTomato converts to the expression of eGFP 
following Cre recombinase-mediated intramolecular rear-
rangement . Poly (lactic-co-glycolic acid) (PLGA) NPs loaded 
(0-1 .5 mg/25 g bw) with tamoxifen were administered 
systemically (i .v .) or intrasplenically . To determine tissue 
specificity of gene transduction, membrane-targeted eGFP 
(mG) expression was detected immunohistochemically and 
via qRT-PCR in liver, lung, kidney, and spleen . Results: The 
average diameter of the PLGA nanoparticles was 178 ± 34 
nm, with a tamoxifen encapsulation efficiency of 72% . 
Systemic (i .v .) injection of the nanoparticles induced mG 
expression in all tissues investigated . In contrast, intra-
splenic injection of tamoxifen-loaded PLGA induced mG 
expression almost solely in the liver . Membrane-targeted 
eGFP (mG) was not induced relative to control in any other 
tissue measured, including the lung, spleen, or kidney . 
Interestingly, both parenchymal and non-parenchymal 
cells were transduced by tamoxifen-loaded nanoparti-
cles . Conclusions: The system developed here provides 
a novel method by which the genetics of Kupffer cells 
and hepatocytes can simultaneously be altered without 
affecting other tissues . This system is therefore advanta-
geous to other current approaches . This delivery platform 
has far-reaching applications in which any flox-flanked 
gene of interest can be selectively deleted from Kupffer 
cells and hepatocytes to determine the contribution of 
hepatic-derived mediators to injury in other tissues . 
Disclosures:
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Depletion of metallothionein aggravates alco-
holic liver injury by regulating oxidative burst 
of neutrophils
Haixia Cao2, Ming-Jiang Xu1, Yan Cai1, Yong He1, Zhou Zhou1, 
Wei Wang1, Bin Gao1, Jian-Gao Fan2; 1NIAAA, NIH, Rockville, 
MD; 2Xinhua Hospital, Shanghai jiaotong University, Shang-
hai, China

Background Metallothionein (MT), associated with oxida-
tive stress, is involved in the pathogenesis of alcoholic 
liver disease . However, the potential mechanism is not 
well elucidated . This study investigates how MT affects 
neutrophil related oxidative stress in the development of 
alcoholic liver disease . Methods Mice were fed an ethanol 
diet for 10 days followed by binging a single dose of 
ethanol . Liver injury was measured by ALT and AST . The 
expression of MT was examined by PCR and IHC . MT WT 
or KO mice were administrated to NIAAA model . Numbers 
of peripheral neutrophils were measured and hepatic 
neutrophils were stained by MPO . ROS, MDA and 4-HNE 
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were investigated as marker as oxidative stress . Results In 
mice, ethanol feeding elevated MT expression in liver and 
neutrophils . Genetic deletion of the MT gene exacerbated 
ethanol-induced hepatic injury, neutrophil infiltration, 
reactive oxygen species (ROS) . Compared to WT mice, MT 
KO mice had much more neutrophils infiltration in liver 
injury . There were more 4-HNE and MDA positive cells in 
WT KO mice after binge . Conclusion MT is an important 
regulator to block neutrophil infiltration in alcoholic liver 
disease by regulating oxidative stress . MT could be a novel 
therapeutic target for this disease . 
Disclosures:

The following people have nothing to disclose: Haixia Cao, Ming-Jiang Xu, 
Yan Cai, Yong He, Zhou Zhou, Wei Wang, Bin Gao

269
WXSH0213, a dual CCR2 and CCR5 antago-
nist, ameliorates nonalcoholic activity score 
and liver fibrosis in MCD mice
jianhua wang1, Yunfu Luo1, Yuyong Ba1, Fengxun Guo1, 
deming xu1, jian li1, shuhui chen1, Xiaoxin chen2, Xing liu2, 
Haijun li2, Zhuowei liu2, Chaofeng long2; 1WuXiAppTec 
(Shanghai) Co., Ltd, Shanghai, China; 2Guangdong Zhong-
sheng Pharmaceutical Co., Ltd., Dongguan, China

Background/Aims: Chemokine receptor 2 and 5 (CCR2 
and CCR5) play critical role in the pathogenesis of NASH 
progression by recruiting inflammatory cells and acti-
vating hepatic stellate cells [1-2] . WXSH0213, a novel oral 
dual CCR2/CCR5 antagonist with different chemical struc-
ture from Cenicriviroc, exhibited >45% oral bioavailability 
in mouse and rat, and was tested to assess its anti-in-
flammatory and anti-fibrotic effects in methionine- and 
choline-deficient diet (MCD)-induced NASH mouse model . 
Methods: Male C57BL/6 mice were fed with MCD diet for 
8 weeks and compounds were administered orally for the 
last 4 weeks . The experimental groups included: 1) WT 
group, n=8; 2) vehicle group, n=10; 3) WXSH0213 group, 
20mpk, n=10 . Animals were sacrificed after the experi-
ment . Blood and liver samples were harvested for liver 
function (ALT and AST) and pathological analysis (NAS and 
liver fibrosis by H&E and SR staining), respectively . Results: 
MCD-induced NASH presented with significant steatosis, 
inflammation and mild fibrosis . Compared to vehicle, 
WXSH0213 orally resulted in significant reductions of NAS 
(4 .22 ± 0 .36 vs 5 .50 ± 0 .53, p<0 .05) which were achieved by 
decreased steatosis (2 .22 ± 0 .44 vs 2 .80 ± 0 .26, p<0 .01) and 
inflammation (2 .00 ± 0 .25 vs 2 .65 ± 0 .34, p<0 .05) . Further, 
WXSH0213 revealed remarkable anti-fibrotic effect (0 .49 
± 0 .21 vs 0 .98 ± 0 .23, p<0 .001) . Conclusions: In MCD 
mouse model, WXSH0213 demonstrated great efficacy on 
anti-steatosis, anti-inflammation and anti-fibrogenesis . 
WXSH0213 could be considered as a novel CCR2/CCR5 dual 
inhibitor for the treatment of liver fibrosis with NASH .
Disclosures:
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Systemic administration of Toll-like receptor 9 
agonist could alter the phenotype of myeloid 
derived suppressor cells with subsequent intra-
hepatic CD8+T cell expansion and inhibits the 
hepatoma growth
Yung-Chang Lin2, Chen-Yu Hsu1, Sheng-Kai Huang1, Chan-
Keng Yang2, Chien-Hao Huang1, Chun-Yen Lin1; 1Gastroen-
terology and Hepatology, Chang Gung Memorial Hospital, 
Kweishan, Taiwan; 2Oncology, Chang Gung Memorial Hospi-
tal, Kweishan, Taiwan

Background Toll-like receptor 9 agonist CpG ODN has 
been found to promote dendritic cell differentiation and 
activate B cells and NK cells in innate immunity . Evidence 
has suggested that CpG ODN may activate tumor specific 
NK cell and CD8+ T cell through dendritic cells and execute 
antitumor immunity but only through intra-tumor admin-
istration . Recently, it was found that CpG ODN induce 
predominant monocyte like myeloid cells aggregation 
in liver and thus expand liver CD8+ T cells . This notion 
suggested that systemic administration of CpG ODN might 
preferentially act in liver site . To test this hypothesis, we 
used a murine HCC cell line BNL to establish an orthotropic 
liver tumor model . Methods BALB/c mice with intrahe-
patic inoculation of BNL, the HCC cell line . CpG ODN was 
injected through tail vein and the growth of tumor was 
evaluated and immune cells changes were analyzed . In 
addition, BALB/c mice with N-diethylnitrosamine/pheno-
barbital-induced spontaneous hepatocellular carcinoma 
were used as well . Results CpG ODN treatments were 
administrated by intravenous injection at day 7, and 14 
post tumor inoculation . We found that systemic admin-
stration of CpG ODN could suppress liver tumor, but 
not subcutaneous tumor growth . With CpG treatment, 
though the frequency of CD11b+Gr1+ myeloid cells (MDSC) 
remained unaltered but the percentage of Ly6C+Ly6G- 
subset of MDSC was increased in the tumor part of the 
liver . The suppressing ability of Ly6ClowLy6G+ myeloid cell 
population was reduced and Ly6C+Ly6G- population was 
lost after CpG treatment . In addition, the CD8+ T cell in 
the tumor part was increased and with effector functions 
including IFN-g, TNF-a, perforin and grnazyme B expres-
sion, but also with PD-1 and TIM-3 expression . Addition-
ally, the percentage of CD4+Foxp3+ regulatory T cells 
were decreased as well as decreasing CTLA-4 expression . In 
addition, the formation of intrahepatic myeloid aggrega-
tion with CD8+T cell expansion (iMATE) were confirmed by 
IHC staining . Furthermore, the effect of CpG with iMATES 
formation and tumor inhibition could be reproduced in 
the in the N-diethylnitrosamine/phenobarbital-induced 
spontaneous hepatocellular carcinoma murine model . 
Conclusion Systemic CpG ODN administration could alter 
the phenotype of myeloid derieved suppressor cells with 
subsequent intrahepatic CD8+ T cells expansion and inhi-
bition of tumor growth . This novel mechanism provides 
a new strategy for future immunotherapy specifically 
targeting liver tumors .
Disclosures:
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NK cells of C57BL/6 mice offer stronger protec-
tion than NK cells of Balb/c mice in low immu-
nogenic liver metastases
Friedrich Foerster1,2, Sebastian Boegel3, Rosario Heck2, 
Matthias Bros4, Mustafa Diken3, Andrea Tüttenberg4, 
Ernesto Bockamp2, Detlef Schuppan2,5; 1First Department of 
Medicine, University Medical Center Mainz, Mainz, Germany; 
2Institute of Translational Immunology, University Medical 
Center Mainz, Mainz, Germany; 3TRON - Translational Oncol-
ogy at the University Medical Center of Johannes Gutenberg 
University gGmbH, Mainz, Germany; 4Department of Derma-
tology, University Medical Center Mainz, Mainz, Germany; 
5Division of Gastroenterology, Beth Israel Deaconess Medical 
Center, Harvard Medical School, Boston, MA

Background: Metastatic malignancies which have spread to 
the liver have a dismal prognosis . In order to develop more 
effective molecular therapies, a better understanding of 
the mechanisms that underlie (liver) metastasis is needed . 
The B16F10 melanoma is a well characterized cancer cell 
line with high metastatic potential that has been success-
fully used for anti-cancer drug development . Since B16F10 
cells have very low expression of MHC class I molecules, 
they are suited for studying the innate anti-tumor immune 
response . Methods: B16F10 cells stably transfected with 
a luciferase-expressing lentivirus were administered via 
intrasplenic injection to induce liver metastasis in two 
different strains of wild-type mice (Balb/c and C57BL/6) . 
Mice were subdivided into groups that received an anti-
asialo antibody to deplete NK cells, an isotype control anti-
body, or were left untreated . In vivo melanoma burden 
was recorded via bioluminescence of labelled B16F10 cells 
7 and 14 days after injection using an IVIS in vivo imaging 
system . 2 weeks after injection, mice were sacrificed and 
their metastatic burden quantified . Liver samples were 
analysed with regard to immune cell populations and 
markers of M1 and M2 macrophage polarization via FACS 
and IHC analysis . Whole transcriptome sequencing (NGS) 
was performed on selected samples and their differential 
gene expression analysed . Results: Within 2 weeks, mice 
developed severe B16F10 liver metastases . Notably, the 
allogeneic mouse strain (Balb/c) was more susceptible than 
the syngeneic strain (C57BL/6) . Metastasized livers showed 
a pattern of predominantly innate immune activation, 
with macrophages representing the major immune cell 
population . Interestingly, Balb/c mice exhibited a prom-
inent M1, while C57BL/6 a prominent M2 macrophage 
polarization . Balb/c mice also displayed increased dendritic 
cells and CD8+ T cells . RNA sequencing of metastasized liver 
samples confirmed that Balb/c mice raised an increased 
but insufficient interferon-γ pathway anti-tumor immune 
response . Depletion of NK cells abrogated the anti-met-
astatic advantage of C57BL/6 mice without altering the 
phenotype of their immune response . Conclusions: B16F10 
is a highly aggressive cancer that even immunocompetent 
allogeneic mice fail to reject, despite activated interfer-
on-γ signalling and increased M1 polarization and antigen 
presentation capacity . Syngeneic C57BL/6 mice are less 
susceptible, due to a more effective NK cell response, 
despite a more prominent M2 macrophage polarization . 
This model may help to disentangle the various compo-
nents of early innate anticancer immunity and to develop 
cancer and metastasis stage adjusted immunotherapies .
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Fractalkine mediated locally accumulated 
CX3CR1+ macrophages recruit iNOS+ macro-
phages and neutrophils by production of 
MCP-1 chemokine to lead immune mediated 
hepatitis
Miyuki Nishimura1, Yoshikazu Kuboi1, Kenzo Muramoto2, 
Keiko Mizuno1, Hideaki Ogasawara1, Toshihiko Yamauchi1, 
Nobuyuki Yasuda1, Toshio Imai1; 1KAN Research Institute, Inc., 
KOBE, Japan; 2Eisai Co., Ltd., Tokyo, Japan

Background: Concanavalin A (Con A)-induced hepatitis is 
triggered by local accumulation of activated monocytes/
macrophages that is followed by recruitment of other types 
of immune cells, where fractalkine (FKN), and its receptor, 
CX3CR1, play an important role to develop full flare of 
inflammatory conditions . By using anti-FKN neutralizing 
monoclonal antibody (anti-FKN mAb), it was asked how 
and when FKN/CX3CR1 axis is involved or exerting its func-
tion . Methods: Liver injury was induced by intravenous 
injection of Con A (15 mg/kg) . The severity of hepatitis was 
evaluated by the levels of plasma ALT, AST, and inflam-
matory cytokines and further explored by histopatholog-
ical analyses of the liver . The local expression levels of 
the inflammatory cytokines, and effector molecules of 
cell injury were determined by real-time PCR . Firstly, the 
role of monocytes/macrophages was investigated with 
the administration of clodronate liposome which deplete 
these lineage of cells . Thereafter, the role of FKN/CX3CR1 
pathway was investigated with or without anti-mFKN 
mAb (i .v .) prior to Con A . Results: After intravenous injec-
tion of Con A, FKN expression was up-regulated on blood 
vessels and CX3CR1+ macrophages were infiltrated in the 
liver . Depletion of blood monocytes and/or tissue-resident 
macrophages by clodronate liposomes suppressed Con A 
hepatitis, suggesting that monocytes/macrophages were 
critical cell populations to develop hepatitis . Anti-FKN 
mAb significantly reduced hepatic injury with suppression 
of plasma levels of inflammatory cytokines such as TNF-α, 
IFN-γ, IL-4 was observed . Those inflammatory cytokines 
mRNA expression in the liver was also suppressed by treat-
ment with the anti-FKN mAb . Immunohistochemical exam-
ination revealed that anti-FKN mAb clearly blocked the 
infiltration of both macrophages and neutrophils . Liver-in-
filtrated macrophages in Con A hepatitis can be classified 
into 2 morphologically different subsets, i .e . CX3CR1-ex-
pressing macrophages with small shapes and iNOS-ex-
pressing macrophages with large amoeboid appearance . 
Moreover, CX3CR1-expressing macrophages that produce 
MCP-1 were located adjacent to iNOS expressing macro-
phages in liver parenchyma . Taken together, it was 
suggested that anti-FKN mAb prevented the accumulation 
of hepatitis-initiating CX3CR1+ monocytes/macrophages 
that further recruit other inflammatory cells to lead hepa-
titis . Conclusion: FKN-CX3CR1 axis build primary founda-
tion to initiate local accumulation of MCP-1+ macrophages 
which consequently recruit iNOS+ macrophages to lead 
fully flare hepatitis pathology and may be involved in the 
pathogenesis of human autoimmune hepatitis .
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Enhancement of NAFLD Risk by Vinyl Chloride: 
Role of Adipose Tissue in a Mouse Model.
Brenna R. Kaelin, Collin M. McKenzie, Karl W. Hempel, 
Anna L. Lang, Juliane I. Beier; Pharmacology and Toxicology, 
University of Louisville, Louisville, KY

Background: Vinyl chloride (VC) is an environmental 
contaminant that can be directly hepatotoxic at high 
concentrations . However, recent work by this group has 
shown that VC and the VC metabolite chloroethanol 
(CE), at concentrations that are not hepatotoxic per se, 
enhanced liver damage caused by high-fat diet (HFD) . 
These data suggest that underlying metabolic syndrome 
and/or liver injury may enhance the impact of VC exposure 
on hepatic tissue . There is a known axis between adipose 
and hepatic tissue in NAFLD, with the former impacting 
pathology in the latter via release of pro-inflammatory 
cytokines and/or lipolysis . The current study investigated 
the impact of CE on epidydimal white adipose tissue 
(eWAT) inflammation and lipolysis . Methods: Mice were 
administered CE (or vehicle) once, 10 weeks after being 
fed a diet rich in saturated fatty acids (HFD: 42% milk 
fat), or a low fat control diet (LFD: 13% milk fat) . Animals 
were sacrificed 0-24 hours after CE exposure . Plasma, 
liver and WAT samples were harvested for determination 
of liver damage, changes in energy metabolism, endo-
plasmic reticulum (ER) stress, and inflammation . Results: 
CE significantly enhanced hepatic steatosis and inflam-
mation caused by HFD . Moreover, while HFD significantly 
increased the size of epididymal fat pads, this increase 
was enhanced by CE . The relative size of adipocyte lipid 
droplets also increased in the HFD/CE group; this effect 
correlated with an increase in the expression of lipid-as-
sociated proteins (e .g ., PLINs) . Although CE did not affect 
adipose tissue of LFD-fed mice, it significantly enhanced 
HFD-increased indices of eWAT inflammation, and ER 
stress . Hepatic-derived FGF21 has been shown to be a 
major modulator of eWAT lipolysis and is hypothesized to 
thereby regulate hepatic steatosis . Here we demonstrate 
that circulating levels of FGF21 are significantly increased 
by CE in animals fed a HFD, suggesting a possible role for 
eWAT-mediated hepatic steatosis due to changes in eWAT 
lipolysis . Conclusion: Chloroethanol (as a VC surrogate) 
can enhance local inflammation and alter lipid metabolism 
in eWAT in experimental obesity . Taken together these 
data support the hypothesis that environmental toxicant 
exposure can exacerbate the severity of NAFLD/NASH and 
supports a role of the liver-adipose axis in this process . 
Disclosures:
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Inhibition of Toll-Like Receptor 4 Ameliorates 
Experimental Post-Ischemic Injury in the 
Cholestatic Liver through Inhibition of High-Mo-
bility Group Box Protein B1 (HMGB1) Signaling
Tsuyoshi Yokoi, Yukihiro Yokoyama, Toshio Kokuryo, Jun-
pei Yamaguchi, Masato Nagino; Division of Surgical Oncology, 
Department of Sugery, Nagoya University Graduate School of 
Medicine, Nagoya, Japan

Background: It is unclear whether hepatectomy without 
biliary drainage can be safely performed in patients with 
obstructive jaundice . In the cholestatic liver, an intrahe-

patic expression of toll-like receptor 4 (TLR4) was shown 
to play an important role in liver injury (Oya S, Yokoyama 
Y et al ., Am J Physiol, 2014;306:G244-52) . This study sought 
to elucidate the mechanism of liver injury following isch-
emia/reperfusion in the cholestatic liver focusing on the 
expression of the TLR4 . Methods: Rats were assigned 
into Sham, bile duct ligation (BDL), Sham ischemia/reper-
fusion (I/R) (I/R after laparotomy), and BDL I/R (I/R after 
BDL) groups . In some rats, TAK242, an inhibitor of toll-like 
receptor 4 (TLR4), was administered 15 minutes before 
I/R . Intrahepatic TLR4 expression, serum hepatic marker 
expression, liver necrosis, serum high mobility box protein 
b1 (HMGB1) levels, and gene expression of inflamma-
tion associated factors were determined . Results: Intra-
hepatic TLR4 expression was significantly higher in the 
BDL group than in the Sham group (mean 3 .15 versus 1 .00 
fold change in TLR4 mRNA, p<0 .05) . TLR4 expression was 
increased following I/R in both the Sham I/R and BDL I/R 
groups . The levels of serum hepatic markers were signifi-
cantly higher in both the Sham I/R and BDL I/R groups 
than in the groups without I/R (mean 731 versus 56 .3 
units/ liter, p<0 .05, and mean 2691 versus 270 .7 units/ liter, 
p<0 .05, respectively) . Liver necrosis was higher in the BDL 
group than in the Sham group, and was further increased 
in the BDL I/R group . Serum HMGB1 levels were signifi-
cantly higher in the BDL I/R group than in the Sham and 
BDL groups (mean 28 .0 versus 10 .6 nanogram/ milliliter, 
P<0 .05) . Genetic expression of inflammation-associated 
factors was also significantly higher in the BDL I/R group 
than in the Sham group . These changes in the BDL I/R 
group were significantly attenuated by preconditioning 
with TAK242 . Conclusions: TLR4 inhibition may prevent 
severe liver injury following I/R in the cholestatic liver 
through inhibition of HMGB1 .
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Characteristics of inflammatory cells in liver 
metastasis tumor and intraperitoneal dissemi-
nation of murine pancreas cancer models. 
Takeshi Yamada1, Yoshio Sakai1, Takuya Komura1, 
Keiko Yoshida1, Tuyen T. Ho1, Alessandro Nasti1, Mai Oku-
zono1, Hisashi Takabatake1, Takashi Wada2, Shuichi Kaneko1; 
1System Biology, Kanazawa University, Kanazawa-shi, Japan; 
2Department of Nephrology, Kanazawa University, Kanazawa, 
Japan

[Introduction] Metastatic liver cancer is frequently observed 
when pancreas cancer recurred after surgical treatment . 
Cancer is frequently associated with the host immune 
response including tissue-infiltrating inflammatory cells 
and peripheral blood (PB) cells affecting prognosis . We 
investigated the immunopathological condition of murine 
liver metastasis as well as intraperitoneal dissemination 
models of pancreas cancer . We also analyzed the immune 
response features of the host undergoing chemotherapy 
in these murine models . [Materials and Methods] PAN02 
pancreas cancer cell line (1x10^6/200μl) (provided by NCI) 
were injected into the spleen or intraperitoneal cavity of 
C57BL/6J mice to establish liver metastasis and intraperito-
neal dissemination of pancreatic cancer . Mice with tumors 
were treated with gemcitabine (1 mg/Kg, twice a week), 
and survival period was observed . The tumor tissues 
obtained from these models were immunohistochemically 
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analyzed . Tumor-infiltrating immune-mediating cells (TICs) 
as well as PB cells were obtained, followed by FACS anal-
ysis of myeloid-lineage cells and lymphocytes . In addition, 
CD11b+Gr-1+ cells of PB cells of the murine cancer models 
were collected, and RNA was isolated for gene expression 
analysis by real-time detection PCR . [Results] Hepatic meta-
static tumors and intraperitoneal disseminated tumors 
were confirmed on day 35 and day 28 . The obtained liver 
metastatic tumors revealed the infiltration of inflamma-
tory cells: large numbers of CD11b+Gr-1+ cells, and CD4+T 
cells and CD8+T cells . FACS analysis of TICs as well as PB 
cells showed increment of CD11b+Gr-1+ cells frequency 
(PB of PAN02 tumor mice: 23 .1±1 .8% control: 8 .37±1 .04%, 
n=3, respectively) . CD11b+Gr-1+ cells of TICs in intraper-
itoneal disseminated tumors showed enhanced gene 
expression of STAT3, STAT6, HIF1a, MYD88, suggesting 
features of suppressive myeloid cells . Gemcitabine admin-
istration initiated on day9 improved the survival prog-
nosis . Tumor tissues of mice two days after gemcitabine 
administration showed decrease of Gr-1+ cell and incre-
ment of CD8+ cells, compared to those without treatment . 
[Conclusions] Liver metastasis and intraperitoneal dissem-
ination of pancreatic cancer models showed involvement 
of myeloid immune-suppressive cells and lymphocytes . 
Decrease of suppressive myeloid cells in the local tissue 
and increment of CD8+T cells after gemcitabine treatment 
suggests induction of antitumor immunity associated with 
this chemotherapy .
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Sodium butyrate ameliorates S100/FCA-in-
duced autoimmune hepatitis through regu-
lation of intestinal tight junction and toll-like 
receptor signaling pathway.
Yong-Ping Chen, Jinlu Wu; Department of Infectious Diseases, 
The First Affiliated Hospital of Wenzhou Medical University; 
Hepatology Institute of Wenzhou Medical University; Wen-
zhou Key Laboratory of Hepatology, Wenzhou, China

Background and aim: Recent investigation reveals that 
dysbiosis in the gut flora and disruption of permeability of 
intestinal barrier are possible causes for the development 
of autoimmune hepatitis . Supplementation of sodium 
butyrate has been suggested to protect liver injury from 
disrupted permeability of small intestine . In current study, 
we employed S100/Freund’s complete adjuvant induced 
autoimmune hepatitis to investigate therapeutic effi-
cacy of sodium butyrate and its mechanism in the liver 
and upper small intestine . Methods: C57BL/6 mice were 
employed and divided into three groups – control, autoim-
mune hepatitis and autoimmune hepatitis with treatment 
of sodium butyrate . Histological staining and western 
blot analyses were employed to evaluate liver and upper 
small intestine morphology and gene expression respec-
tively . Results: The findings revealed that S100/Freund’s 
complete adjuvant caused liver injury and disruption of 
upper small intestine villi . Sodium butyrate attenuated the 
injuries and prevented migration of E . coli into the liver . 

Moreover, the effect of sodium butyrate on protection of 
injuries of the liver and upper small intestine could be due 
to inhibition of toll-like receptor signaling pathway, as 
well as its down-regulation of inflammatory cytokines – 
IL-6 and TNF-a . Conclusions: Sodium butyrate can prevent 
liver injury by maintaining the integrity of small intestine 
and inhibiting inflammatory response in S100/Freund’s 
complete adjuvant induced autoimmune hepatitis .
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Unmet Need of Patients with Primary Biliary 
Cholangitis (PBC) Based on Alkaline Phospha-
tase (ALP) Threshold Using Large Database 
with Electronic Medical Records (EMRs) and 
Claims Data: A Cross-sectional Analysis
Zobair M. Younossi1, Robert S. Epstein2, Marcie Strauss3, 
Shailja Dixit3; 1Center for Liver Disease, Inova Fairfax Hospital, 
Falls Church, VA; 2Epstein Health, LLC, Woodcliff Lake, NJ; 
3Intercept Pharmaceuticals, Inc., San Diego, CA

Background: PBC is a rare autoimmune, chronic liver 
disease that is associated with adverse health outcomes 
such as liver transplantation and reduced life expectancy . 
It has previously been shown that PBC patients with ALP 
levels ≥1 .67xUpper Limit Normal (ULN) have more progres-
sive disease . Current treatment options include use of first 
line ursodeoxycholic acid (UDCA), a naturally occurring bile 
acid, and the recently-approved obeticholic acid (OCA), a 
farnesoid x receptor agonist, which is indicated in adults 
with an inadequate response or intolerance to UDCA . As 
PBC is relatively rare, real world data from current data-
bases with sufficient patients have been difficult to find . 
This analysis used a “Big Database” containing longitu-
dinal EMRs/claims data from 500+ healthcare systems . 
Since its coverage comprises about 1/3 of the US, it could 
be considered representative nation-wide . Its proprietary 
computing platform stores privacy-compliant data and 
runs its geo-mapping capabilities . We used this database 
to assess the unmet need of PBC patients grouped as 
controlled and uncontrolled, and described their demo-
graphic and clinical features . Methods: 15,875 patients ≥18 
years old had an ICD-9/10 code for PBC, continuous enroll-
ment during the 2014-2016 and 1 year look-back periods, 
and known ALP levels . Patients with ALP levels <1 .67ULN 
were considered Controlled (ALPC); patients with ALP 
levels ≥1 .67ULN plus treatment with PBC intervention for 
≥1 year were considered Uncontrolled (ALPUC) . ALP levels 
came from the most recent PBC-related visit during the 
enrollment period; UDCA use came from the enrollment 
history . Results: Of 195 million patients in this real-world 
database, 36,317 were adults with PBC . After inclusion/
exclusion criteria, 15,875 patients comprised the final PBC 
cohort . Upon stratification, there were 10,325 (65%) ALPC 
patients and 4020 (25%) ALPUC patients . A lower ratio of 
ALPC patients were female (77%) vs ALPUC patients (87%); 
similarly, a lower ratio of ALPC patients were AMA positive 
(8%) vs ALPUC patients (38%) . Mean age, median ALP and 
median bilirubin are shown in the Table . Conclusion: We 
identified PBC patients using a large claims/EMR database . 
We found 4020 of 15,875 patients comprising the final 
PBC cohort were uncontrolled based on historical use of 
PBC interventions and elevated ALP levels . These results 
demonstrate there are PBC patients who may benefit from 
new interventions like OCA .
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Ursodeoxycholic Acid is Associated with 
a Prolonged Transplant-free Survival in All 
Patients with Primary Biliary Cholangitis – there 
is no such thing as non-response.
Adriaan J. van der Meer1, Maren H. Harms1, Christo-
phe Corpechot3, Douglas Thorburn2, Willem J. Lammers1, 
Pietro Invernizzi5, Harry L. Janssen4, Pier Maria Battez-
zati5, Frederik Nevens6, Keith D. Lindor7,8, Annarosa Flore-
ani9, Cyriel Y. Ponsioen10, Marlyn J. Mayo11, Albert Pares12, 
Andrew Mason13, Kris V. Kowdley14, Gideon M. Hirschfield15, 
Henk R. van Buuren1, Bettina E. Hansen1,4; on behalf of the 
Global PBC Study Group; 1Gastroenterology and Hepatol-
ogy, Erasmus University Medical Center, Rotterdam, Nether-
lands; 2The Sheila Sherlock Liver Centre, and UCL Institute of 
Liver and Digestive Health, The Royal Free Hospital, London, 
United Kingdom; 3Centre de Référence des Maladies Inflam-
matoires des Voies Biliaires, Hôpital Saint-Antoine, APHP, 
Paris, France; 4Toronto General Hospital, Toronto Centre for 
Liver disease, Francis Family Liver Clinic, Toronto, ON, Canada; 
5Università degli Studi di Milano, Department of Health Sci-
ences, Milan, Italy; 6Dept of Hepatology, University Hospitals 
Leuven, KULeuven, Leuven, Belgium; 7Dept Gastroenterology 
and Hepatology, Mayo Clinic, Rochester, MN; 8Arizona State 
University, College of Health Solutions, Phoenix, AZ; 9Depart-
ment of Surgery, Oncology and Gastroenterology, University 
of Padua, Padua, Italy; 10Dept of Gastroenterology and Hepa-
tology, Academic Medical Center, Amsterdam, Netherlands; 
11Digestive and Liver diseases, UT Southwestern Medical Cen-
ter, Dallas, TX; 12Liver Unit, Hospital Clínic, CIBERehd, IDIBAPS, 
University of Barcelona, Barcelona, Spain; 13Divison of Gastro-
enterology and Hepatology, University of Alberta, Edmonton, 
AB, Canada; 14Liver Care Network and Organ Care Research, 
Swedish Medical Center, Seattle, WA; 15NIHR Biomedical 
Research Unit and Centre for Liver Research, University of Bir-
mingham, Birmingham, United Kingdom

INTRODUCTION The clinical efficacy of ursodeoxycholic 
acid (UDCA) in primary biliary cholangitis (PBC) remains a 
topic of debate due to a lack of adequate RCTs . A recent 
Cochrane analysis concluded that UDCA does not impact 
liver transplantation (LT) or mortality . We aimed to assess 
the association between UDCA and LT-free survival among 
several subgroups of patients with PBC in the largest real-
life cohort to date . METHODS An international cohort 
study including patients with PBC from 15 large hepa-
tology centers was performed . The association between 
UDCA therapy and transplant-free survival was assessed 
with Cox survival analyses and inverse probability of treat-
ment weighting (IPTW) . RESULTS In total 3902 patients 
were followed for a median of 7 .8 (IQR4 .1-12 .1) years . 
Mean age was 54 .3 (SD 11 .9) years, 3552 (94%) were 
female and 3528 (90 .4%) received UDCA . After IPTW, the 
adjusted 10-year LT-free survival was 84 .2% (95%CI 81 .9-
86 .2) among UDCA-treated patients and 64 .4% (95%CI 
61 .5–67 .3) among UDCA-untreated patients (P< .001) . Cox 

analyses showed that UDCA therapy was associated with 
a lower risk of LT/death (adjusted hazard ratio [HR] 0 .39, 
95%CI 0 .34-0 .45, P< .001) . The adjusted HR remained statis-
tically significant in various age categories (<46y: 0 .19, 
95%CI 0 .12-0 .28, 46-62 .7y: 0 .41, 95%CI 0 .32-0 .53, >62 .7y: 
0 .45, 95%CI 0 .33-0 .62, all P< .001) and biochemical stages 
of disease (early: 0 .35, 95%CI 0 .28-0 .44, intermediate: 0 .30, 
95%CI 0 .23-0 .39, advanced: 0 .43, 95%CI 0 .28-0 .65, P< .001 
for all) . After 1 year of UDCA therapy, 29 .1% of patients 
did not meet the GLOBE criteria for response . These 
patients still had a prolonged LT-free survival vs . patients 
not treated (adjusted HR 0 .51, 95%CI 0 .44-0 .61, P< .001) 
(Figure) . CONCLUSION UDCA therapy was independently 
associated with a prolonged LT-free survival among PBC 
patients, irrespective of age and disease severity . Secondly, 
even if validated criteria for response were not met, 
the risk of LT/death was 2-fold lower than in untreated 
patients . These findings imply that UDCA therapy should 
not be discontinued, and that potential second-line thera-
pies should be considered as add-on treatment .

Disclosures:

Adriaan J . van der Meer - Consulting: Gilead; Speaking and Teaching: MSD, 
Abbvie, Gilead

Christophe Corpechot - Consulting: Intercept Pharmaceuticals

Harry L . Janssen - Consulting: AbbVie, Bristol Myers Squibb, GSK, Gilead 
Sciences, Innogenetics, Merck, Roche, Janssen, Medimmune; Grant/
Research Support: AbbVie, Bristol Myers Squibb, Gilead Sciences, Merck, 
Roche, Janssen, Medimmune

Frederik Nevens - Consulting: MSD, CAF, Intercept, Gore, BMS, Abbvie, 
Novartis, Durect, Janssens-Cilag, Ono Pharma, Promethera Biosciences, 
Gilead; Grant/Research Support: Ferring, Roche, Astellas, Novartis, Janssen-
Cilag, Abbvie, Gilead

Keith D . Lindor - Advisory Committees or Review Panels: Intercept, Shire

Annarosa Floreani - Consulting: Intercept

Cyriel Y . Ponsioen - Advisory Committees or Review Panels: Takeda; 
Consulting: AbbVIE; Grant/Research Support: AbbVIE, Dr . Falk Pharma, 
Takeda

Marlyn J . Mayo - Advisory Committees or Review Panels: GSK; Grant/
Research Support: Gilead, Cymabay, Intercept, Mallinckrodt, Novartis

Albert Pares - Advisory Committees or Review Panels: Intercept Pharma, 
Novartis Pharma; Speaking and Teaching: Intercept Pharma

Andrew Mason - Advisory Committees or Review Panels: Novartis, Intercept; 
Grant/Research Support: AbbVie, Gilead, Intercept; Speaking and Teaching: 
Intercept

Kris V . Kowdley - Advisory Committees or Review Panels: Gilead, Intercept, 
Merck, Conatus, Dicerna, Abbvie, Novartis, Trio Health, Verlyx, Allergan; 
Consulting: Enanta, NGM Biopharma, Arena; Grant/Research Support: 
Galectin, Genfit, Gilead, Immuron, Intercept, Merck, NGM Biopharma, 
Abbvie, Novartis, Evidera; Independent Contractor: Gilead, Intercept; 
Speaking and Teaching: Gilead, Intercept

Gideon M . Hirschfield - Advisory Committees or Review Panels: Intercept 
Pharma, GSK; Consulting: Cymabay, Novartis; Grant/Research Support: Falk 
Pharma, BioTie, Takeda

The following people have nothing to disclose: Maren H . Harms, 
Douglas Thorburn, Willem J . Lammers, Pietro Invernizzi, Pier 
Maria Battezzati, Henk R . van Buuren, Bettina E . Hansen



156A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

279 w
Radiologic progression in primary scle-
rosing cholangitis (PSC) by two-dimensional 
magnetic resonance cholangiopancrea-
tography (MRCP): Prospective data from a 
randomized controlled trial
Andrew J. Muir1, Mehdi Taghipour2, Elmira Hassanzadeh2,  
V. Anik Sahni2, Nisha Sainani2, Mitchell L. Shiffman3, 
Dora Ding4, Catherine Jia4, Bryan J. McColgan4, Robert P.  
Myers4, Mani Subramanian4, John G. McHutchison4,  
Zachary D. Goodman5, Bertus Eksteen6, Michael P. Manns7, 
Cynthia Levy8, Christopher L. Bowlus9, Roger W. Chapman10, 
Clare Tempany-Afdhal2; 1Duke Clinical Research Institute, 
Durham, NC; 2Brigham and Women’s Hospital, Department of 
Radiology, Harvard Medical School, Boston, MA; 3Liver Insti-
tute of Virginia, Richmond, VA; 4Gilead Sciences, Inc., Foster 
City, CA; 5Inova Fairfax Hospital, Falls Church, VA; 6University 
of Calgary, Calgary, AB, Canada; 7Hannover Medical School, 
Hannover, Germany; 8University of Miami, Miami, FL; 9Univer-
sity of California at Davis, Sacramento, CA; 10Oxford Univer-
sity, Oxford, United Kingdom

Background: Prospective data describing the natural 
history of radiologic progression in patients with PSC is not 
available . Our objective was to describe disease progres-
sion over 96 weeks by two-dimensional (2D) MRCP in 
patients with PSC in a clinical trial setting . Methods: 2D 
MRCP and liver biopsy were performed at baseline (BL), 
Week 48 (W48), and W96 in 234 patients with compen-
sated PSC enrolled in a phase 2b, placebo-controlled trial 
of simtuzumab (SIM) . Since SIM was ineffective in this 
96-week study, treatment groups were combined for 
this analysis . Consensus reading of MRCP images by two 
radiologists was performed to characterize 18 hepatobi-
liary MR features (modified from Ruiz, et al . Hepatology 
2014) including the presence and severity of stricturing 
and dilatation, intraductal stones, hepatic dysmorphy (e .g . 
lobulated liver surface, atrophic lobe, caudate lobe hyper-
trophy), portal hypertension (PHTN), and peri-hepatic 
lymph nodes . Associations between BL MR features with 
clinical characteristics (serum alkaline phosphatase [ALP], 
Enhanced Liver Fibrosis [ELF] score, and hepatic collagen 
content by morphometry) and comparisons between BL 
and W96 MR features were determined . Results: The 
median age was 45 years, 64% were male, 48% had ulcer-
ative colitis, and the median alkaline phosphatase (ALP) 
was 260 U/L (IQR 129-401); 40% of subjects had bridging 
fibrosis and 11% had cirrhosis . At BL, the majority of 
subjects had strictures of the common bile duct (66%), left 
hepatic duct (LHD, 85%), and right hepatic duct (81%); 
~85% had involvement of >50% of the left and/or right 
lobe ducts (Figure) . 36% of subjects had liver atrophy, 22% 
had marked lobulation of the liver contour, and 22% had 
signs of PHTN . At BL, serum ALP levels were greater in 
subjects with LHD strictures, stricturing involving >50% 
of the left and/or right lobes, and heterogeneity on 
T2-weighted MR sequences . Higher ELF scores were asso-
ciated with these features, plus hepatic dysmorphy, PHTN, 
stones, and peri-hepatic nodes . Hepatic collagen content 
was also higher in subjects with MR evidence of cirrhosis 
and stones (all p<0 .05) . After 96 weeks, the proportions of 
subjects with >50% involvement of the left and/or right 
lobe ducts, liver atrophy, lobulation of the liver contour, 
and caudate/right lobe liver ratio >0 .6 increased by 7-13%, 
indicative of disease progression (all p<0 .05) . Conclusions: 
These prospective data comprehensively describe radio-
logic progression in PSC by 2D MRCP in a clinical trial 

setting . Over a 96-week period, worsening of stricturing 
and MR evidence of progression to cirrhosis is observed in 
approximately 10% of patients .
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Epidemiologic trends and treatment survival 
benefits in a US cohort of patients with primary 
biliary cholangitis (PBC)
Mei Lu2, Yueren Zhou2, Irina Haller3, Robert Romanelli4, Jef-
frey J. VanWormer6, Carla V. Rodriguez7, Heather Anderson5, 
Joseph A. Boscarino8, Mark A. Schmidt9, Yihe Daida10, Aman-
deep K. Sahota11, Jennifer Vincent12, Christopher L. Bowlus13, 
Keith D. Lindor14, Talan Zhang2, Sheri Trudeau2, Jia Li2, 
Loralee B. Rupp15, Stuart C. Gordon1; The Fibrotic Liver Dis-
ease (FOLD) Consortium Investigators; 1Hepatology, Henry 
Ford Health System, Detroit, MI; 2Department of Public Health 
Sciences, Henry Ford Health System, Detroit, MI; 3Institute of 
Rural Health, Essentia Health, Duluth, MN; 4Palo Alto Med-
ical Foundation Research Institute, Palo Alto, CA; 5Institute 
for Health Research, Kaiser Permanente Colorado, Denver, 
CO; 6Marshfield Clinic Research Foundation, Marshfield, WI; 
7Research Institute, Kaiser Permanente Mid-Atlantic, Rockville, 
MD; 8Center for Health Research, Geisinger Health System, 
Danville, PA; 9Center for Health Research, Kaiser Permanente 
Northwest, Portland, OR; 10Center for Health Research, Kai-
ser Permanente Hawai’i, Honolulu, HI; 11Center for Health 
Research, Kaiser Permanente Southern California, Los Ange-
les, CA; 12Baylor, Scott & White Research Institute, Temple, 
TX; 13School of Medicine, University of California Davis, Sacra-
mento, CA; 14College of Health Solutions, Arizona State Uni-
versity, Phoenix, AZ; 15Center for Health Policy and Health 
Services Research, Henry Ford Health System, Detroit, MI

Background and aims: We used data from the Fibrotic Liver 
Disease (FOLD) Consortium — an established PBC cohort of 
over 4000 PBC cases drawn from 14 .5 million patientts — 
to study trends in PBC prevalence and incidence, and risk 
of all-cause mortality, among PBC patients under routine 
care in the US . Methods: Annual percentage change (APC) 
in PBC incidence and prevalence was estimated with join-
point Poisson regression . Differences associated with race, 
age, and gender were calculated with rate ratios (RR) . Risk 
of all-cause mortality was estimated using Cox regression 
with adjustment for patient characteristics and treatment 
with ursodeoxycholic acid (UDCA) . Propensity scores were 
used to adjust for treatment selection bias . Analyses were 
adjusted by study site . Results: Mean age of diagnosis 
in our racially-diverse cohort of 3488 PBC patients (21% 
Hispanic; 8% African American; 7% Asian American) was 
59 years . Mean follow-up was 5 years . 70% received UDCA 
treatment . From 2006–2014, PBC prevalence increased 
from 21 .7 to 39 .2 per 100,000 persons . Adjusted APC 
(aAPC) differed by age, ranging from 3 .0–7 .5% (p<0 .05) . 
Incidence was 3 .7 per 100,000 person-years in 2006, and 3 .4 
in 2014, with no trend detected (p=0 .09) . Across time, the 
ratio of prevalence (3 .8:1) and incidence (3 .2:1) between 
women and men was consistent . African Americans had 
lower prevalence (0 .8:1) and incidence (0 .6:1) than Whites . 
In adjusted analyses (Fig), men, patients with elevated ALP, 
those with a AST/ALT ratio >1 .1 (a marker of cirrhosis), and 
UDCA-untreated patients were at higher risk of mortality 
(p<0 .05) . Specifically, UDCA treatment reduced risk of 
mortality (adjusted hazard ratio [aHR]=0 .52 [0 .5–0 .6]); 
AST/ALT ratio >1 .1 increased risk of mortality (aHR=2 .6 
[2 .3–2 .9]) . Conclusions: In US patients under routine clin-
ical care, PBC prevalence rose while incidence remained 
steady between 2006–2014 . Elevated AST/ALT ratios were 
associated with increased all-cause mortality; UDCA treat-
ment reduced all-cause mortality .
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Time-dependent factors associated with dimin-
ished transplant-free survival in patients with 
primary biliary cholangitis and an optimal 
response to ursodeoxycholic acid after one 
year of treatment
Willem J. Lammers1, Jorn C. Goet1, Marlyn J. Mayo2, Ann-
arosa Floreani3, Pietro Invernizzi4, Maren H. Harms1, Chris-
tophe Corpechot5, Keith D. Lindor6, Cyriel Y. Ponsioen7, 
Harry L. Janssen8, Douglas Thorburn9, Pier Maria Battez-
zati11, Frederik Nevens10, George Dalekos12, Albert Pares14, 
Tony Bruns16, Andrew Mason17, Kris V. Kowdley18, 
Gideon Hirschfield15, Xavier Verhelst13, Bettina E. Hansen8,1, 
Henk R. van Buuren1; Global PBC Study Group; 1Gastroenter-
ology & Hepatology, Erasmus MC, University Medical Center, 
Rotterdam, Netherlands; 2UT Southwestern Medical Center, 
Dallas, TX; 3University of Padua, Padua, Italy; 4University of 
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demic Medical Center, Amsterdam, Netherlands; 8Toronto 
General Hospital, Toronto, ON, Canada; 9The Sheila Sherlock 
Liver Centre, and UCL Institute of Liver and Digestive Health, 
The Royal Free Hospital, London, United Kingdom; 10Hospitals 
Leuven, KULeuven, Leuven, Belgium; 11Università degli Studi 
di Milano, Milan, Italy; 12University of Thessaly, Larissa, Greece; 
13Ghent University Hospital, Ghent, Belgium; 14University of 
Barcelona, Barcelona, Spain; 15University of Birmingham, Bir-
mingham, United Kingdom; 16Friedrich Schiller University of 
Jena, Jena, Germany; 17University of Alberta, Edmonton, AB, 
Canada; 18Swedish Medical Center, Seattle, WA

Introduction The GLOBE score identifies patients with 
primary biliary cholangitis (PBC) and an insufficient 
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response to ursodeoxycholic acid (UDCA) after one year 
of treatment . These patients might benefit from second 
line therapies . Unfortunately, some patients with an initial 
favourable response to UDCA according to the GLOBE 
score still need a liver transplantation or die . This study 
aimed to evaluate factors associated with diminished 
transplant-free survival in these patients . Methods PBC 
patients with an favourable response to UDCA according 
to the GLOBE score were derived from the Global PBC 
Study Group database . Favourable response was defined 
as a GLOBE score after one year of UDCA therapy below 
the following age-specific thresholds: <45yr: -0 .52, 
45-52yr: 0 .01, 52-58yr: 0 .60, 58-66yr: 1 .01 and ≥66yr: 1 .69 . 
The association of the following time-dependent factors 
was calculated with liver transplantation or death using 
Cox-regression analyses: GLOBE score, bilirubin, alkaline 
phosphatase, AST, ALT, albumin levels and platelet count 
assessed at half yearly intervals . Results 2688/4355 (61 .7%) 
UDCA-treated patients (91% female, 89% AMA positive 
and mean age 54 .4 (11 .6) years) were included; the median 
follow-up was 8 .1 (IQR 4 .4 – 12 .1) years . During follow-up 
236 patients died and 47 underwent liver transplantation . 
The 10-year incidence of a liver transplantation or death 
increased with age (<45yr: 2 .7%, 45-52yr: 4 .0%, 52-58yr: 
7 .4%, 58-66yr: 10 .9%, ≥66yr: 25 .3%) . Patients with GLOBE 
scores above the age-specific threshold during follow-up 
were more likely to die or undergo liver transplantation 
(HR 3 .17, 95% CI 2 .55-3 .94, p-value < .0001) . Comparable 
results were found for patients who developed alkaline 
phosphatase levels >2 .0 xULN (HR 1 .83, 1 .50-2 .24, p value 
< .0001), bilirubin levels >1 .0 xULN (HR 3 .70, 2 .99-4 .58, 
p-value < .0001) or AST or ALT levels >2 .0 xULN (HR 2 .53, 
2 .01-3 .10, p value < .0001) during follow-up . No decrease 
was found in platelet count or albumin levels below the 
lower limit of normal during follow-up . On multivariable 
analysis GLOBE score (HR 1 .63, 1 .24-2 .13, p value < .0001), 
bilirubin levels (HR 2 .47, 1 .92-3 .18, p value < .0001) and 
AST levels (HR 1 .60, 1 .27-2 .00, p value < .0001) remained 
significantly and independently associated with a higher 
risk of liver transplantation or death . Conclusion This 
study showed that an increase in GLOBE scores, and also 
bilirubin and AST levels during follow-up was associated 
with diminished transplant-free survival in patients with 
an initially predicted normal life expectancy . 
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The Critical Recognition of Lipoic Acid as an 
Antigen in Patients with Primary Biliary  
Cholangitis
Weici Zhang1, Toshihiro Tanaka1, Guo-Xiang Yang1, Pat-
rick S. Leung1, Christopher L. Bowlus1, Gregory C. Ippolito2, 
Xiao-Song He1, M. Eric Gershwin1; 1Internal Medicine, Uni-
versity of California, Davis, CA; 2University of Texas at Austin, 
Department of Molecular Biosciences, Austin, TX

Background: Although there have been major advances 
in dissecting effector pathways and the multi-lineage 
immune responses to mitochondrial self-antigens in 
primary biliary cholangitis (PBC), the critical links between 
environmental factors and tolerance remain elusive . 
A key to understanding the loss of tolerance in PBC is 
the recognition that unlike other multiple autoimmune 
diseases, there is only one dominant autoepitope, the 
inner lipoyl domain of the E2 component of pyruvate 
dehydrogenase, PDC-E2 . In fact, there is no evidence of 
determinant spreading . Based on these observations, we 
have hypothesized that environmental xenobiotic modifi-
cation of PDC-E2 inner lipoyl domain can lead to the loss 
of tolerance to PDC-E2 and have demonstrated the pres-
ence of anti-PDC-E2 autoantibodies that are cross-reactive 
to chemical xenobiotics including 2-octynoic acid (2-OA), 
a material commonly found in perfumes and cosmetics, 
and 6,8-bis (acetylthio) octanoic acid (SAc), a metabolite 
of acetaminophen that is structurally similar to lipoic 
acid . More recently, we demonstrated a high frequency 
of PDC-E2 specific plasmablasts in the periphery of PBC, 
suggesting ongoing activation of PDC-E2 specific B cells 
during the disease course of PBC . Methods: We have inves-
tigated the origin and evolution of anti-PDC-E2 antibodies 
by analyzing the immunoglobulin (Ig) gene sequences of 
circulating plasmablasts and the reactivity of recombinant 
mAbs generated from Ig gene sequences . In particular, we 
generated 104 recombinant mAbs based on paired heavy- 
and light-chain variable regions of individual plasmablasts 
derived from PBC patients . Results: We extensively eval-
uated the epitope reactivity of our mAbs . We note that 
32 reacted with native PDC-E2, including 20 specific for 
PDC-E2 and 12 cross-reactive with both PDC-E2 and 2-OA 
and SAc . A lower frequency of replacement somatic hyper-
mutations, indicating lower level of affinity maturation, 
was observed in the complementarity-determining regions 
(CDR) of the cross-reactive mAbs in comparison to mAbs 
exclusively recognizing PDC-E2 or those for irrelevant anti-
gens . In particular, when the highly mutated heavy chain 
gene of a cross-reactive mAb was reverted to the germline 
sequence, the PDC-E2 reactivity was reduced dramatically 
whereas the xenobiotics reactivity was retained . Impor-
tantly, cross-reactive mAbs also recognized lipoic acid 
(LA), a mitochondrial fatty acid that is covalently bound 
to PDC-E2 . Conclusions: These data have implications not 
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only for chemical xenobiotics, but also for microbial infec-
tions, which contain a cross-reactive LA and lend further 
credence to the environmental basis of PBC .
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Mechanisms and Therapeutic Implications of 
MAFG Dysregulation in Cholestatic Liver Injury 
and Cancer
Heping Yang1, Ting Liu5, Wei Fan1,2, Jiaohong Wang1, 
Jian Tu1, JinWon Yang1, Tony Li1, Justin Steggerda3, Alagap-
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Background: MAFG is a transcription factor that is induced 
by farnesoid X receptor (FXR) to repress bile acid synthesis 
as part of the enterohepatic negative feedback regulation 
of bile acid synthesis . However, MAFG is induced in chronic 
cholestatic liver injury and cholangiocarcinoma (CCA) . We 
showed that MAFG induction contributes to the fall in 
glutathione level during chronic cholestatic liver injury 
and that MAFG is a co-activator of E-box-driven gene 
expression, including c-MYC . MAFG induction was atten-
uated during bile duct ligation (BDL) when mice were 
treated with S-adenosylmethionine (SAMe) or ursodeoxy-
cholic acid (UDCA) but was completely blocked when they 
were combined, suggesting different mechanisms may be 
involved . The aims of this work were to determine the 
mechanisms of MAFG up-regulation in cholestasis, effects 
of SAMe, UDCA and obeticholic acid (OCA) on these mech-
anisms, and define MAFG’s importance in human liver 
cancer . Methods: MAFG expression (mRNA and protein) 
and promoter activity were measured using real-time PCR, 
Western blotting, and transient transfection, respectively . 
Electrophoretic mobility shift and supershift, chromatin 
immunoprecipitation (ChIP) and sequential-ChIP exam-
ined proteins that occupied promoter regions of human 
MAFG . BDL, orthotopic CCA, cholestasis-induced CCA, and 
diethylnitrosamine (DEN)-induced hepatocellular carci-
noma (HCC) in mice examined expression of regulatory 
proteins . Significance of MAFG was examined in human 
liver cancer patients . Results: Activator protein-1 (AP-1), 
nuclear factor κB (NFκB) and E-box elements (but not the 
FXR element) in the basal promoter of human MAFG were 
all required for full promoter stimulation by lithocholic 
acid . Methionine adenosyltransferase α1 (MATα1), which 
is down-regulated during chronic cholestasis and in liver 
cancer, repressed AP-1, NFκB and E-box-driven promoter 
activity but MATα2, which is induced in cholestasis and 
liver cancer, activated all three . SAMe and UDCA inhib-
ited AP-1 and NFκB comparably but SAMe inhibited E-box 
more potently by increasing the expression and binding 
of repressors such as MATα1 and MNT to the E-box . OCA 

induced MAFG, MAT2A, c-MYC but lowered MAT1A 
expression and increased growth of human HCC and CCA 
cells and in HCC xenograft . MAFG expression is increased 
in human HCC and CCA . In HCC, high MAFG expression 
correlates with younger age, higher grade, vascular inva-
sion and shorter survival . Conclusions: MAFG expression 
is induced in cholestasis, HCC and CCA . SAMe and UDCA 
repress cholestasis-induced MAFG expression by shared 
and distinct mechanisms . OCA induced MAFG expression 
and growth in HCC and CCA cells and in HCC xenograft .
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Elevated Hepatic Biochemistry Predicts Recur-
rent Primary Sclerosing Cholangitis in the First 
12 Months Following Liver Transplantation
Wasilenko T. Shawn2, Aldo J. Montano-Loza2, Ellina Lytvyak2, 
Emmanuel Tsochatzis1, Reena Ravikumar1, Sophie Jose1, 
Michael E. Allison1, Bridget Gunson1, Derek Manas1, 
Andrea Monaco1, Darius Mirza1, Giuseppe Fusai1, 
Nicola E. Owen1, Douglas Thorburn1, Keith J. Roberts1, 
Parthi Srinivasan1, Stephen J. Wigmore1, Andrew K. Bur-
roughs1, Anuja Athale1, Felicity Creamer1, Bimbi Fer-
nando1, Vikram Iyer1, Mansoor Madanur1, Gourab Sen1, 
Andrew Mason2; 1Institute for Liver and Digestive Health, 
London, United Kingdom; 2University of Alberta, Edmonton, 
AB, Canada

Background: Recurrent primary sclerosing cholangitis 
(rPSC) following liver transplantation (LT) is difficult to 
predict . We hypothesized that recurrence might be forcast 
by disease activity soon after LT as seen with other inflam-
matory liver diseases . Methods: Canadian LT recipients 
with PSC (n=124) from August 1987 to July 2016 were 
assessed for rPSC using cholangiography and/or histology . 
Abnormal hepatic biochemistry tests greater than ULN 
were analyzed at 12 months post-LT using Cox propor-
tional hazards regression . A cohort of 565 LT recipients 
from the United Kingdom was used to validate the find-
ings . Results: PSC recipients (73% male) ranged in age 
from 6 to 72 years (mean 41 .9±14 .3) . rPSC occurred in 33 
(26 .6%) presenting from 6 months to 14 .4 years (mean 
71 .1±52 .1 months) with frequency of rPSC increasing 
from 3%, 15% and 30% at 1, 5 and 10 years, respectively . 
Hepatic biochemistry abnormalities at 12 months post-LT 
served to predict the development of rPSC (Table) . Patients 
with ALP≥1 .5 ULN and ALT≥1 ULN at 12 months had earlier 
rPSC than those with ALP≤1 .5 ULN and normal ALT (19±14 
vs 74±53 months, p=0 .001) . Earlier rPSC was observed in 
patients with ALT≥1 ULN (33±30 vs 78±58 months, p=0 .03) 
and combination of ALT≥1 ULN and AST≥1 ULN (18±13 
vs 76±52, p≤0 .0001) . The validation cohort from the UK 
had a lower frequency of rPSC compared to the Canadian 
cohort (14% vs 27%, p<0 .001) . Comparable hazard ratios 
for rPSC were identified in both cohorts except for criteria 
of ALP, AST and Bilirubin ≥1 ULN (Table) . Conclusions: 
Abnormal hepatic biochemistry at 12 months following 
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LT may help to predict and stratify the risk of rPSC . These 
results may also be helpful for prioritizing surveillance and 
potential therapy, once available . These data are compat-
ible with the hypothesis that infectious, environmental 
and/or immunological factors may persist and resurface 
in PSC patients soon after LT . However, the higher rPSC 
frequency in Canada vs the UK suggests that protocols for 
surveillance and diagnosis of rPSC may have been dissim-
ilar in different centers . Moreover, patients with normal 
liver tests may not have undergone the same level of 
surveillance .

Predictors of PSC recurrence
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An Open-Label Study of Abatacept in Patients 
with Primary Biliary Cholangitis with an Incom-
plete Biochemical Response to Ursodeoxy-
cholic Acid
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eep S. Dhaliwal1, Cynthia Levy3, Marion G. Peters4, 
John M. Vierling5, M. Eric Gershwin2, Christopher L. Bowlus1; 
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troenterology and Hepatology, University of Miami, Miami, 
FL; 4Gastroenterology and Hepatology, University of Califor-
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Background: Primary biliary cholangitis (PBC) is an auto-
immune disease in which T cells activated by the mito-
chondrial autoantigen pyruvate dehydrogenase complex 
E2 subunit specifically target the intrahepatic bile ducts . 
Following activation, T cell express CTLA4, which engages 
the CD80 and CD86 molecules on the APC surface coun-
teracting the co-stimulatory effect of T cell CD28 binding 
to CD80/CD86 . Evidence, including associations between 
CTLA-4 polymorphisms and amelioration of liver inflam-
mation in murine models of PBC treated with CTLA-4 Ig, 
suggest a critical role for CTLA-4 in PBC pathogenesis . The 

aim of this study was to determine if CTLA-4 Ig (abata-
cept) interference with T cell co-stimulatory signaling is 
efficacious in PBC patients with an incomplete response 
to ursodeoxycholic acid (UDCA) . Methods: An open-label, 
24-week study of abatacept 125 mg s .q . weekly was 
conducted in PBC patients with an alkaline phosphatase 
(ALP) > 1 .67 X ULN after 6 months on UDCA treatment or 
who were intolerant of UDCA . The co-primary endpoint 
was normalization of ALP or a >40% reduction in ALP at 
Week 24 . Results: Among 19 enrolled subjects, 16 received 
at least 1 dose of abatacept (15 female; mean age: 52; 
range: 39-70) . Only 1subject (6 .3%) met the co-primary 
endpoint . Absolute and percent changes in ALP [median 
(95% CI)] were +2 .8 U/L (-90 .9 – 96 .6) and -0 .28% (-21 .1- 
15 .5), respectively . No subject normalized ALP . No signif-
icant changes were observed between Week 0 and Week 
24 in ALP, ALT, bilirubin, albumin, immunoglobulins, or 
liver stiffness measured by magnetic resonance elastog-
raphy . Abatacept treatment significantly decreased CD4+ 
CCR5+ lymphocytes (p = 0 .02) and increased CD4+CCR7+ 
lymphocytes (p = 0 .034) from Week 0 to 24 . Restriction of 
these changes to the KLRG1- cell populations was consis-
tent with inhibition of CD4+ T cell activation . Treatment 
emergent adverse effects (TEAE) occurred in 4 subjects, 
including nausea, vomiting, RUQ pain, upper respiratory 
and urinary tract infections, urticarial rash, chest pain, and 
hilar adenopathy . Conclusion: Abatacept was well toler-
ated in this population of PBC patients but was ineffec-
tive in achieving biochemical responses associated with 
improved clinical outcomes in patients with PBC .
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Secretin receptor antagonist treatment 
reduces biliary damage and liver fibrosis in 
a mouse model of early stage primary biliary 
cholangitis (PBC), but not advanced PBC
Lindsey Kennedy2, Heather L. Francis1, Julie Venter2, 
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Background: Early stage Primary Biliary Cholangitis (PBC) 
is evidenced by ductular reaction, but advanced PBC is 
characterized by ductopenia . Secretin (Sec) binds to its 
receptor (SR) to increase biliary mass (IBDM) and liver 
fibrosis . dnTGFbRII mice at 12 wk of age mimic early stage 
PBC, but at 34 wk mimic advanced PBC . We have shown 
that the Sec/SR axis is increased in early stage PBC, but 
reduced in advanced PBC in mouse models and human 
samples, and Sec treatment reduces biliary damage and 
liver fibrosis in the advanced PBC mouse model . We eval-
uated the therapeutic potential of SR antagonist treat-
ment in dnTGFbRII mice, and Sec secretion and Sec/SR 
expression in human PBC . Methods: Male and female 
wild-type, dnTGFbRII 12 wk and dnTGFbRII 34 wk mice 
received control or SR antagonist (SCT 5-27, 10 mg/kg/day) 
for 1 wk . Portal inflammation, lymphocytic infiltration and 
liver necrosis were evaluated by H&E . IBDM and biliary 
proliferation were measured by CK-19 and Ki67 staining . 
Biliary apoptosis was measured by TUNEL staining . Biliary 
senescence was assessed by immunofluorescence (IF) for 
CCL2 or p16 co-stained with CK-19 (to image bile ducts) . 
Liver fibrosis was assessed by qPCR for collagen-1a and 
a-SMA, and Sirius Red staining . Hepatic stellate cell (HSC) 
activation was shown by IF for Syp-9 (HSC marker) . HSC 
senescence was shown by IF for CCL2 or p16 co-stained 
with desmin (to image HSCs) . Human control, early and 
advanced PBC samples were obtained . Serum and bile Sec 
levels were measured by EIA . Biliary Sec/SR expression was 
shown by staining . Results: dnTGFbRII mice at 12 wk had 
increased liver damage, IBDM, biliary proliferation and 
senescence, liver fibrosis, HSC activation and Sec secre-
tion, but decreased biliary apoptosis and HSC senescence . 
SCT 5-27 reversed these parameters, thereby ameliorating 
biliary damage and liver fibrosis . dnTGFbRII mice at 34 wk 
had increased liver damage, biliary apoptosis and senes-
cence, liver fibrosis and HSC activation, but reduced IBDM, 
biliary proliferation, HSC senescence and Sec secretion . SCT 
5-27 exacerbated these parameters, thereby increasing 
biliary damage and liver fibrosis . Human early stage PBC 
had enhanced Sec secretion and biliary Sec/SR expres-
sion; however, these parameters were reduced in human 
advanced PBC . Conclusion: Enhanced Sec/SR signaling 
increases biliary proliferation and liver fibrosis in early 
stage PBC, which are reduced by SCT 5-27 . Loss of the Sec/
SR axis in advanced PBC contributes to ductopenia and 
liver fibrosis thereby exacerbating liver damage . However, 
SR antagonist treatment may be a beneficial therapeutic 
for early stage PBC patients .
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Cholestasis induced intestinal dysbiosis 
augments liver disease in a murine model of 
primary sclerosing cholangitis
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Background & Aims: A growing body of evidence high-
lights the pivotal role of intestinal dysbiosis and gut-liver 
crosstalk during progression of alcoholic and non-alco-
holic fatty liver disease . Despite the striking association 
between human cholestatic liver disease and inflammatory 
bowel disease, the functional implications of the intes-
tinal microbiota and the inflammasome mediated innate 
immune response for cholestatic liver disease remain 
elusive . In this context, we investigated the functional 
role of gut-liver crosstalk and NLRP3 inflammasome acti-
vation for cholestatic liver disease using the murine Mdr2 
knockout (Mdr2-/-) model resembling human primary scle-
rosing cholangitis (PSC) . Methods: Male Mdr2-/-, Mdr2-/-  
crossed with hepatocyte-specific deletion of capsase-8 
(Mdr2-/-/Casp8Dhepa) and wildtype (WT) control mice were 
housed for 8w or 52w respectively to characterize the 
impact of Mdr2 deletion on liver and gut including bile 
acid and microbiota profiling . A comprehensive anal-
ysis of NLRP3 inflammasome and caspase activation in 
the gut-liver axis was performed . To functionally block 
caspase activation, a pan-caspase inhibitor (IDN-7314) was 
administered . Results: Mdr2-/- mice displayed significantly 
increased serum liver function tests (LFTs) compared to 
WT controls and developed progressive periportal fibrosis . 
The bile acid composition in Mdr2-/- mice was associated 
with an altered intestinal microbiota composition . This 
was linked to an impaired intestinal barrier, including 
colonic mucus layers, reduction of tight junction expres-
sion and increased permeability evidenced by an in-vivo 
FITC-dextran assay . Intestinal dysbiosis in Mdr2-/- mice 
prompted increased translocation of endotoxin and 
augmented the hepatic innate immune response . Mech-
anistically, pronounced hepatic NLRP3 inflammasome 
activation via caspase 1 triggered neutrophil infiltration 
and caspase-3, - 8 and -9 mediated apoptotic cell death . 
However, by introducing Mdr2-/-/ Casp8Dhepa animals the 
Mdr2-/- phenotype could not be rescued indicating that 
hepatocytic caspase-8 activation is a downstream conse-
quence and dispensable for the inflammatory response . 
Strikingly, IDN-7314 dampened inflammasome activa-
tion and ameliorated liver injury as evidenced by signifi-
cantly improved LFTs, periportal inflammation as well 
as bile duct proliferation and serum bile acid profile . 
Conclusions: Our data demonstrate that Mdr2 associated 
cholestasis triggers intestinal dysbiosis . In turn, translo-
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cation of endotoxin in the portal vein and subsequent 
NLRP3 inflammasome activation contribute to higher liver 
injury . This process can be blocked by pancaspase, but not 
hepatocytic caspase-8 inhibition .
Disclosures:
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288
Pruritus in Primary Biliary Cholangitis is  
Associated with Decreased Brain Functional 
Connectivity
Victoria Mosher, Mark G. Swain, Bradley G. Goodyear; Univer-
sity of Calgary, Calgary, AB, Canada

Background: Pruritus is commonly reported by primary 
biliary cholangitis (PBC) patients . Itch activates somato-
sensory and premotor cortices of the brain . The impact of 
pruritus on the brain in PBC patients is unknown, but is 
important for understanding itch perception and central 
modulation in PBC . Therefore, we measured self-reported 
itch severity in PBC patients and correlated findings with 
functional connectivity of motor and sensory cortices with 
brain deep grey matter structures measured using resting- 
state functional magnetic resonance imaging (rs-fMRI) . 
Methods: Twenty non-cirrhotic, female PBC patients and 
21 age/gender-matched controls underwent rs-fMRI . 
Time courses of rs-fMRI signals from deep grey matter 
(amygdala, hippocampus, thalamus, putamen) were each 
compared to time courses of the rest of the brain using a 
general linear model, providing a measure of functional 
connectivity . Scores from the itch domain of the PBC-40 
scale (collected within 24 hours of rs-fMRI) were used to 
determine associations between functional connectivity 
and itch severity . Results: Higher itch scores were signifi-
cantly associated with lower functional connectivity of the 
amygdala and hippocampus with the right sensorimotor 
and premotor cortices, as well as with lower functional 
connectivity of the thalamus and putamen with the ante-
rior cingulate cortex (regulates emotional reaction to pain) 
(see Figure) . Conclusions: These findings suggest pruritus 
severity in PBC patients correlates with a reduction in func-
tional connectivity within brain regions known to regulate 
itch . These findings expand our current understanding of 
how pruritus impacts the brain in PBC .

Disclosures:

Mark G . Swain - Advisory Committees or Review Panels: Merck, Gilead, 
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A Comprehensive Evaluation of Dominant 
Biliary Strictures for Malignancy in Primary 
Sclerosing Cholangitis
Samuel Han, James R. Burton, Augustin Attwell, Brian Brauer, 
Steven A. Edmundowicz, Hazem T. Hammad, Mihir Wagh, 
Sachin Wani, Raj J. Shah; Gastroenterology and Hepatology, 
University of Colorado Anschutz Medical Center, Denver, CO

Background: Diagnosing malignancy in patients with PSC 
and dominant strictures (DS) is difficult . Modalities such 
as brush cytology (BC) and intraductal biopsy (IB) have 
low sensitivity . Advanced modalities include fluorescence 
in situ hybridization (FISH), probe-based confocal laser 
endomicroscopy (pCLE), and cholangioscopy . This study 
examined whether multimodality testing improved diag-
nostic accuracy in PSC . Methods: This is a retrospective 
single-center review of PSC patients with DS who had 
ERCP with BC to assess for malignancy . Other modali-
ties performed included IB, FISH, pCLE, and cholangios-
copy . Malignancies were confirmed by tissue sampling . 
Minimum follow-up of 1 year was required for presump-
tive benign diagnoses . Operating characteristics (OC) 
were calculated under “standard criteria (SC)” where 
only malignant tissue sampling results were considered 
positive, and “expanded criteria (EC)” where suspicious, 
highly suspicious, and malignant tissue sampling results 
were deemed positive . Results:185 PSC patients (47 years, 
69% male) underwent ERCP with BC from 2008 to 2015, 
of which 22 (12%) developed cancer . Under SC, BC had 
a sensitivity of 50% . Among single modalities, FISH had 
the highest sensitivity (70%) while pCLE and cholangiosco-
py-biopsy had the highest specificity (100%) . Among dual 
modalities, BC with FISH had a sensitivity of 70%, while 
BC with cholangioscopy impression had a sensitivity of 
80% . With 3+ modalities, the combination of BC, IB, FISH, 
cholangioscopy impression, and cholangioscopy-biopsy 
had a sensitivity of 100%, while the use of all modalities 
(n=9) also had a sensitivity of 100% . Table 1 shows further 
OC under SC and EC . Conclusion: While BC alone has low 
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sensitivity in detecting malignancy in patients with DS and 
PSC, addition of other ERCP-based modalities improves 
sensitivity and combinations should be considered when 
cytology is non-diagnostic . Given its high sensitivity, FISH 
should be part of the index sampling method along with 
BC . EC analysis does not significantly reduce specificity, 
supporting the interpretation of “suspicious” tissue as 
presumptive malignancy . 

Table 1
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Recurrence of Primary Biliary Cholangitis after 
Liver Transplantation Affects Graft Survival: A 
Multi-Center Study from the Global PBC Study 
Group
Aldo J. Montano-Loza1, Bettina E. Hansen2,3, Davide Rocca-
rina4, Douglas Thorburn4, Palak J. Trivedi5, Gideon Hirschfield5, 
Christophe Corpechot6, Raoul Poupon6, Jérôme Dumort-
ier7, Alexie Bosch7, Emiliano G. Giostra8, Yvon Calmus9, 
Albert Pares10, Anna Reig10, Irene Franceschet11, Annarosa Flo-
reani11, Jorn C. Goet12, Maren H. Harms12, Henk R. van 
Buuren12, Natalie Van den Ende13, Frederik Nevens13, 
Xavier Verhelst14, Maria F. Donato15, Federica Malinverno15, 
Andrew Mason1; On behalf of the Global PBC Study Group; 
1Division of Gastroenterology and Liver Unit, University of 
Alberta, Edmonton, AB, Canada; 2Division of Gastroenter-
ology, University Health Network, Toronto, ON, Canada; 
3IHPME, University of Toronto, Toronto, ON, Canada; 4UCL 
Institute for Liver and Digestive Health, Royal Free Hospital, 
London, United Kingdom; 5NIHR Centre for Liver Research, 
University of Birmingham, Birmingham, United Kingdom; 
6Reference Center for Inflammatory Biliary Diseases, Saint-An-
toine Hospital, Paris, France; 7Liver Transplant Unit, Edouard 
Herriot Hospital, Hospices Civils de Lyon, Lyon, France; 8Hepa-
tology and Gastroenterology, University Hospitals of Geneva, 
Geneva, Switzerland; 9Liver Transplant Unit, Pitié-Salpêtrière 
Hospital, Paris, France; 10IDIBAPS, CIBERehd, Liver Unit, Hospi-
tal Clínic, University of Barcelona, Barcelona, Spain; 11Depart-
ment of Surgery, Oncology and Gastroenterology, University 
of Padova, Padova, Italy; 12Gastroenterology and Hepatology, 
Erasmus MC, University Medical Center Rotterdam, Rotter-
dam, Netherlands; 13Liver and Biliopancreatic Disorders, UZ 
Leuven, Leuven, Belgium; 14Gastroenterology and Hepatol-
ogy, Ghent University Hospital, Ghent, Belgium; 15Transplant 
Hepatology Unit, Gastroenterology and Hepatology, Mag-
giore Hospital Policlinico, Milan, Italy

Background/Aims: Recurrent primary biliary cholangitis 
(rPBC) is frequent after liver transplantation (LT); however, 
the clinical significance of rPBC is unclear . In this multi-
center study, we had aimed to evaluate risk factors associ-
ated with rPBC and its impact on patient and graft survival . 
Methods: 785 patients were included from 15 different LT 
centers . We evaluated clinical data and liver biochemistries 
at different intervals post-LT . Diagnosis of rPBC was made 
with histological evaluation . Survival analysis technique 
was used to analyze time to rPBC and the time-dependent 
effect of rPBC on graft loss and patient survival . Results: 
696 patients (89%) were females, mean age at LT was 54±9 
years and 193 (25%) received preventive ursodeoxycholic 
acid after LT . Recurrent PBC was diagnosed in 240 patients . 
Probability of rPBC was 22%, 36%, 50%, and 55% at 5-, 
10-, 15-, and 20-years, respectively . Age at diagnosis ≤50 
(HR 1 .64, 95% CI 1 .19-2 .26, P=0 .003), and at LT ≤60 years 
(HR 1 .48, 95% CI 1 .06-2 .05, P=0 .02), the use of tacrolimus 
(HR 2 .31, 95% CI 1 .72-3 .10, P<0 .001), and severe cholestasis 
(bilirubin ≥100 μmol [>5 .9 mg/dL] or ALP >3 times the ULN) 
at 6-month post-LT (HR 1 .79, 95% CI 1 .16-2 .76, P=0 .008) 
were associated with higher risk of rPBC, whereas the use 
of cyclosporine was protective (HR 0 .62, 95% CI 0 .46-0 .82, 
P=0 .001) . rPBC was significantly associated with graft loss 
(HR 2 .12, 95% CI 1 .22-3 .67, P=0 .008, Figure 1), however, 
was not significantly associated with patient survival (HR 
1 .34, 95% CI 0 .95-1 .90, P=0 .10, Figure 2) . The effects were 
independent of use of cyclosporine/tacrolimus . Preventive 
ursodeoxycholic acid did not have a significant effect on 
rPBC (P=0 .6), and graft loss (P=0 .7); however, we observed 
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a trend towards better patient survival (P=0 .08) . Conclu-
sions: A younger age at the time of diagnosis and LT, 
tacrolimus use, and severe cholestasis within the first 
6-month after LT are associated with rPBC . rPBC warrants 
the exploration of therapeutic interventions to correct its 
negative effect on graft survival . 

Graft and overall survival curves in patients with and without 
rPBC .
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MicroRNA profiling in plasma of patients 
uncovers unique microRNA signatures associ-
ated with liver inflammation, cirrhosis, nonal-
coholic steatohepatitis and hepatocellular 
carcinoma that predict the progression of 
Primary Sclerosing Cholangitis.
Priya Handa1, Vicki Morgan-Stevenson1, Brian D. Juran2, Kon-
stantinos Lazaridis2, Kris V. Kowdley1; 1Organ Care Research 
and Liver Care Network, Swedish Medical Center, Seattle, WA; 
2Center for Basic Research in Digestive Disease, Mayo Clinic 
College of Medicine, Rochester, MN

Background: Primary Sclerosing Cholangitis (PSC) is a 
progressive cholestatic liver disease that progresses to 
advanced liver disease and liver failure . There is no FDA 
approved cure yet . Thus, we aimed to develop diagnostic 
and prognostic plasma miRNA biomarkers . Methods: 
Genome-wide transcriptomic microRNA profiling was 
performed on plasma from 50 ‘early’ and 50 ‘late’ PSC 
patients to identify miRNA signatures related to disease 
progression . PSC patients were designated as ‘early’ if 
they had any of the following features: bilirubin levels 
<1 .2 mg/dL, histological stage: N/A/1/2, had no cancers and 
no hepatic decompensation . Patients were classified as 
having ‘Late’ PSC if they had any of the following features: 
Bilirubin levels >1 .2 mg/dL, had cancers (cholangiocarci-
noma, gall bladder cancer, hepatocellular carcinoma 

[HCC]), hepatic decompensation, liver transplant or PSC-re-
lated death . RNA was extracted, libraries constructed and 
microRNA sequencing was performed using Illumina plat-
form . Data was inspected for quality, outliers removed 
and normalized to the global mean . Results: 48 microRNAs 
were differentially expressed between ‘early’ and ‘late’ PSC 
(q value<0 .05, adjusted for FDR) . Among them, mir-30b 
and mir-122 (p<2 .61323E-08), which were reported to 
be increased in sera of PSC patients, were upregulated 
in our cohort . Mir-122, the master regulatory liver-spe-
cific microRNA, had been shown to be increased in sera 
of patients with nonalcoholic steaotohepatitis (NASH), 
fibrosis and HCC . We also observed an increase in the levels 
of mir-192(p<4 .21947E-06), which had been correlated 
with severity of NASH and was reported to be increased 
in cirrhosis and acute liver injury . Levels of mir-125b, 
which had been reportedly increased in sera of patients 
with NASH and chronic HCV, were significantly increased 
in our PSC cohort . Furthermore, mir-487(p<0 .0004), which 
had been documented to be a negative regulator of liver 
metastasis in colon cancer through regulation of KRAS, 
was decreased in our cohort . Mir-539, which was asso-
ciated with HCC and alcoholic steatohepatitis, was also 
reduced in our cohort . Additionally, Mir-652, associated 
with liver cirrhosis and fibrosis, was downregulated in 
our study . MicroRNAs upregulated in sera of HCC patients 
such as mir-885 and mir-10b, were found to be increased 
in our PSC cohort . Mir-193 and mir-99a, which regulate 
inflammation, were increased in our PSC patients . Conclu-
sion: Our study has revealed microRNA signatures asso-
ciated with PSC progression and severity . These studies 
will further our understanding regarding the mechanistic 
bases of PSC pathogenesis and guide the design of effec-
tive therapeutic strategies . 
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Quantification of biliary tree volume in 
patients with PSC using three dimensional (3D) 
reconstruction of magnetic resonance chol-
angiopancreatography (MRCP): Clinical asso-
ciations and prognostic significance
Clare Tempany-Afdhal1,2, Mehdi Taghipour1, Peter A. Beh-
ringer1, Elmira Hassanzadeh1, V. Anik Sahni1, Nisha Sainani1, 
Dora Ding3, Jie Zhang3, Bryan J. McColgan3, Chuhan Chung3, 
Robert P. Myers3, Mani Subramanian3, John G. McHutchison3, 
Zachary D. Goodman4, Bertus Eksteen5, Michael P. Manns6, 
Roger W. Chapman7, Christopher L. Bowlus8, Cynthia Levy9, 
Andrew J. Muir10; 1Department of Radiology, Brigham and 
Women’s Hospital, Boston, MA; 2Harvard Medical School, Bos-
ton, MA; 3Gilead Sciences, Inc., Foster City, CA; 4Inova Fair-
fax Hospital, Falls Church, VA; 5University of Calgary, Calgary, 
AB, Canada; 6Hannover Medical School, Hannover, Germany; 
7Oxford University, Oxford, United Kingdom; 8University of 
California at Davis, Sacramento, CA; 9University of Miami, 
Miami, FL; 10Duke Clinical Research Institute, Durham, NC

Background: MRCP assessment of the biliary tree in PSC 
lacks quantification, which limits evaluation of treat-
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ment response and disease progression . The goals of this 
study were to develop a quantitative method to measure 
biliary tree volume (BTV) using MRCP, determine asso-
ciations between BTV and qualitative parameters, and 
describe changes in BTV and their prognostic significance . 
Methods: MRCP was performed at baseline (BL), Week 48 
(W48), and W96 in 234 PSC patients enrolled in a trial of 
simtuzumab (SIM) . Since SIM was ineffective in this study, 
treatment groups were combined . Consensus reading 
of BL MRCP images by two radiologists characterized 18 
MR features including stricturing, dilatation, stones, and 
hepatic dysmorphy . For quantitative assessment, using the 
coronal thin slice MRCP, hepatic borders were manually 
segmented in 3D-Slicer using coronal T2W as a reference 
guide and MeVisLab was used to create a 3D biliary tree 
image . After processing, a signal threshold was applied to 
a multi-scale tube-like output image to exclude non-biliary 
fluid and the connected regions of voxels were extracted 
to calculate BTV . Associations between BL BTV and qual-
itative parameters were evaluated, and Cox regression 
assessed the association between BL BTV and its change 
with PSC-related clinical events (e .g . decompensation, 
ascending cholangitis, cholangiocarcinoma, and trans-
plantation) . Results: The median age was 45 years, 64% 
were male, 48% had ulcerative colitis, 51% had advanced 
cirrhosis, and the median ALP was 260 U/L (IQR 129-401) . 
The quantitative MRCP technique was feasible in 96% of 
cases . At BL, the median (IQR) BTV for the whole liver, 
and left and right lobes were 24 .3 (17 .3-36 .0), 10 .2 (5 .5-
16 .1), and 10 .7 mL (5 .5-17 .3), respectively . At W96, BTV 
decreased by a median of 2 .9, 1 .3, and 2 .1 mL, respec-
tively (all p<0 .005) . BL BTV did not differ according to 
the presence of strictures in the CBD, left or right hepatic 
ducts; however, subjects with >50% involvement of the 
left or right lobes had greater BTV (p=0 .078) . BTV was 
also greater in subjects with stones (p=0 .042), caudate/
right lobe ratio >0 .6 (p=0 .011), T2W sequence heteroge-
neity (p=0 .017), and suspicion for cholangiocarcinoma 
(p=0 .001) . Over a median follow-up of 23 .0 months, 47 
patients (20%) developed a PSC-related clinical event . BL 
BTV and its change over 96 weeks were not associated 
with the risk of events (both p>0 .05) . Conclusions: This 
method of 3D MRCP reconstruction is the only noninva-
sive technique to measure BTV . In patients with PSC, BTV 
is associated with qualitatively-assessed parameters and 
declines over 96 weeks of follow-up, but does not have 
prognostic significance .
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Impairment of anion exchanger 2 may be 
related to abnormal expression of mitochon-
drial antigens in primary biliary cholangitis
Motoko Sasaki, Yasunori Sato; Human Pathology, Kanazawa 
University Graduate School of Medicine, Kanazawa, Japan

Background/Aims: Anion exchanger 2 (AE2) plays a central 
role to maintain “biliary bicarbonate umbrella” for 
protecting biliary mucosa and several evidences suggested 
that the impairment of AE2 may be related to the patho-
genesis of primary biliary cholangitis (PBC) . We reported 
abnormal expression of mitochondrial antigens such as 
pyruvate dehydrogenase complex E2 component (PDC-
E2) in cholangiocytes in bile duct lesions, which may be 
a target of autoimmune process in PBC . In this study, we 
examined an impact of impaired AE2 on the expression of 
mitochondrial antigens and autophagy in cholangiocytes 
in PBC . Methods: We examined immunohistochemically 
the expression of AE2 and its association with PDC-E2, 
autophagy-related proteins (microtubule-associated 
proteins-light chain 3b [LC3] and p62/suquestosome-1 
[p62]) in livers taken from patients with PBC (n=50; cholan-
gitis activity [CA] 3, 38; CA0-2, 12 in Nakanuma classifica-
tion) and 69 control diseased and normal livers, including 
primary sclerosing cholangitis . We examined the effect of 
AE2 knockdown using siRNA on cell surface expression of 
mitochondrial antigen PDC-E2 and autophagy in cultured 
cholangiocytes by immunofluorescence and immunoblot-
ting . We also examined the association of AE2 expression 
with the expression of PDC-E2, LC3 and p62 in cholan-
giocytes treated with bile acids (glycochenodeoxycholic 
acid [GCDC], deoxycholic acid [DCA], and ursodeoxycholic 
acid [UDCA]) and serum deprivation by double immuno-
fluorescence and immunoblotting . Results: In the bile 
duct lesions showing marked cholangitis activity (CA3) 
in PBC, the expression of AE2 was significantly reduced, 
compared with small bile ducts in PBC, CA0-2 and control 
livers (p<0 .01) . In contrast, the expression of AE2 was 
significantly increased in small bile ducts in chronic viral 
hepatitis, compared with other groups (p<0 .01) . Double 
immunofluorescence revealed that abnormal augmented 
expression of PDC-E2 was co-localized with a reduced 
expression of AE2 in the bile duct lesion in PBC . Cell 
surface expression of PDC-E2 was significantly increased 
in cholangiocytes by the AE2 knockdown by siRNA and 
also those treated with GCDC and serum deprivation 
(p<0 .01) . Dysregulated autophagy was induced by the AE2 
knockdown, GCDC and serum deprivation . Proliferation 
activity was significantly lower in cholangiocytes treated 
with AE2siRNA and GCDC or DCA, compared with control 
siRNA and GCDC or DCA (p<0 .05) . In conclusion, impair-
ment of AE2 may be related to abnormal expression of 
mitochondrial antigens in cholangiocytes due to dysregu-
lated autophagy in PBC, followed by autoimmune process 
towards mitochondrial antigens .
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Persistent reduction of mucosal-associated 
invariant T cells in primary biliary cholangitis
Toru Setsu, Satoshi Yamagiwa, Naruhiro Kimura, 
Hiroteru Kamimura, Atsunori Tsuchiya, Masaaki Takamura, 
Shuji Terai; Division of Gastroenterology and Hepatology, 
Niigata University Graduate School of Medical and Dental Sci-
ences, Niigata, Japan

BACKGROUND/AIM: Human mucosal-associated invariant 
T (MAIT) cells constitute a unique subset of innate-like 
T lymphocytes characterized by a semi-invariant T cell 
receptor (TCR) repertoire (made of an invariant Vα7 .2-Jα33 
TCRα chain) capable of recognizing bacterial products . 
Considering the abundance of MAIT cells in the liver and 
the possible association between bacterial infections and 
primary biliary cholangitis (PBC), we aimed to analyze the 
involvement of MAIT cells in the immunopathogenesis of 
PBC . METHODS: Heparinized peripheral blood and liver 
biopsy specimens were collected from 25 patients with 
PBC and 19 patients with chronic viral hepatitis . Surgically 
removed liver tissues distant from the tumor in 13 patients 
with metastatic liver tumors were used as control livers 
(Control) . Mononuclear cells were separated by Ficoll-gra-
dient, and then various surface markers were investigated 
by flow cytometry . Cytokine production was investigated 
using peripheral blood MAIT cells after stimulation with 
anti-CD3/CD28-coupled beads in the presence or absence 
of IL-7 . RESULTS: In the Controls, CD3+TCR-γδ-CD161highT-
CR-Vα7 .2+ MAIT cells were abundant in the liver compared 
to the blood (10 .57 ± 8 .83% vs . 1 .89 ± 2 .05% of total αβT 
cells, p <0 .001) (mean ± SD) . MAIT cells were significantly 
decreased in both blood and liver of PBC patients (0 .66 
± 0 .77% and 2 .23 ± 2 .80%, p = 0 .002) . We found surface 
expression of CD69, IL-7R, and IL-18R were significantly 
decreased in blood MAIT cells from PBC patients . Acti-
vated CD69+ MAIT cells were significantly increased in PBC 
patients who exhibited elevated ALT levels compared with 
PBC patients with normal ALT levels . Moreover, MAIT cells 
in the blood of PBC patients showed impaired produc-
tion of cytokines, especially tumor necrosis factor-α, after 
in vitro stimulation with IL-7 . Interestingly, even after 
biochemical responses were achieved by ursodeoxycholic 
acid (UDCA) treatment, the frequencies of MAIT cells did 
not fully recover to normal levels . CONCLUSIONS: Previous 
studies revealed that SNPs located in IL-7R were associ-
ated with susceptibility to PBC . We revealed a signifi-
cant decrease of MAIT cells in both the blood and liver 
of PBC patients, and the MAIT cells expressed less activa-
tion markers and IL-7R . Our findings are consistent with a 
model in which MAIT cells are activated, exhausted and 
persistently depleted in PBC . This even occurred after 
biochemical responses were achieved by UDCA treatment, 
possibly as a result of persistent inflammation in the liver .
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Circulating markers of bacterial translocation 
predict liver transplantation free survival in 
primary sclerosing cholangitis
Amandeep K. Dhillon1,2, Marius Trøseid2,3, Martin Kummen1,2, 
Mette N. Vesterhus1,4, Tom H. Karlsen1,2, Ingebjørg Seljeflot2,5, 
Johannes R. Hov1,2; 1Norwegian PSC research center, Division 
of Surgery, Inflammatory Medicine and Transplantation, Oslo 
University Hospital, Rikshospitalet, Oslo, Norway; 2Institute of 
Clinical Medicine, University of Oslo, Oslo, Norway; 3Research 
institute of Internal Medicine, Oslo University Hospital, Rik-
shospitalet, Oslo, Norway; 4Department of Medicine, National 
Centre for Ultrasound in Gastroenterology, Haukeland Uni-
versity Hospital, Bergen, Norway; 5Center for Clinical Heart 
Research, Oslo University Hospital Ullevål, Oslo, Norway

Background: Primary sclerosing cholangitis (PSC) is 
strongly linked to inflammatory bowel disease (IBD) . One 
important hypothesis suggests that bacterial products 
from an inflamed leaky gut leads to biliary inflammation . 
There is, however, little evidence of increased bacterial 
translocation in studies of human PSC . In the present study 
we aimed to investigate whether circulating markers of 
bacterial translocation were associated with survival in 
a Norwegian PSC cohort . Methods: In total, 166 Norwe-
gian PSC patients (80 % male, 74% IBD, median age 38 .6 
years) recruited at Oslo University Hospital were included 
together with 100 healthy controls . Commercial ELISAs 
were used to analyze serum levels of intestinal fatty acid 
binding protein (IFABP, putative marker of enterocyte 
injury), zonulin (regulator of intestinal permeability), lipo-
polysaccharide binding protein (LBP, surrogate marker 
of endotoxin levels) and soluble CD14 (sCD14, marker 
of macrophage activation and inflammation, previously 
associated with PSC severity) . Serum levels were compared 
between cases and controls . Survival was defined as time 
from serum sampling without liver transplantation or 
death . Results: Serum LBP and sCD14 were elevated in PSC 
compared with healthy controls (median 13662 vs 12339 
ng/mL, P<0 .019 and 1657 vs . 1196 ng/mL, P<0 .001, respec-
tively) . There was no significant difference for serum IFABP 
while zonulin was lower in PSC than controls (P<0 .001) . LBP 
and sCD14 levels were moderately correlated (Spearman’s 
rho=0 .19, P=0 .002) . All markers were similar in patients 
with and without IBD . When stratifying the markers by 
the median as high or low, both high sCD14 and LBP were 
associated with reduced liver transplantation free survival 
(log rank P<0 .001 and P=0 .043, respectively)(Figure), while 
no effects were seen for IFABP and zonulin . In multi-
variable Cox regression, Mayo risk score and high sCD14 
were independently associated with transplantation free 
survival (HR 1 .7 95%CI (1 .4-2 .0), P<0 .001 and HR 2 .3 95% 
CI (1 .2-4 .1), P=0 .007), respectively, while LBP was no longer 
significant . Conclusion: PSC patients show increased levels 
of circulating markers of bacterial translocation . High 
levels are associated with poor prognosis measured by 
transplantation free survival, indicating that ongoing gut 
leakage could have clinical impact in PSC .
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Development of a Dose Regimen for Obeti-
cholic Acid in Patients with Primary Biliary 
Cholangitis and Hepatic Impairment
Jeffrey Edwards1, Carl LaCerte1, Thomas Peyret2, Natha-
lie H. Gosselin2, J.F. Marier2; 1Intercept Pharmaceuticals, Inc., 
San Diego, CA; 2Pharsight, a Certara Company, Princeton, NJ

Obeticholic acid (OCA), is a selective and potent farnesoid 
X receptor agonist approved for the treatment of primary 
biliary cholangitis (PBC) . OCA is a semi-synthetic bile acid 
with similar pharmacokinetic (PK) properties as endoge-
nous bile acids . It has been reported that patients with 
cirrhosis have 18x higher systemic exposure of endoge-
nous bile acids, but only a 2x increase in hepatic exposure 
compared to normal liver function . In previous clinical 
studies, OCA-treated patients with severe hepatic impair-
ment had plasma OCA exposures that were 17x higher 
compared to healthy volunteers with normal hepatic 
function . Liver and intestinal exposure are most relevant 
to the pharmacology of OCA and are estimated to only 
change modestly in patients with moderate and severe 
hepatic impairment; however, higher systemic exposure 
must be balanced while remaining efficacious . A titration 
dosing regimen for OCA was developed for hepatically- 
impaired patients with PBC that establishes tolerability 
and efficacy at lower doses and titration to higher doses 
to achieve adequate response . The dosing regimen of 
OCA for patients with PBC without hepatic impairment 
is 5 mg once daily (QD), which can then be titrated to 10 
mg QD after 3 months based on tolerability and clinical 
response . A previously developed physiologic PK model 
was used to simulate the systemic and liver exposure of 
OCA in patients with hepatic impairment based on Child-
Pugh score using alternative dosing regimens . The resul-
tant dosing scheme and projected plasma and liver OCA 
levels for patients with and without hepatic impairment 
are shown in Figure 1 . The recommended dosing regimen 
in patients with moderate and severe hepatic impairment 
begins at 5 mg QW, titrated to 5 mg BIW, and then to 
10 mg BIW . The dosing regimen is designed to establish 
tolerability and efficacy at lower doses prior to titrating to 
higher doses to achieve better efficacy . A Phase 4 clinical 
study is forthcoming to evaluate this dosing regimen .
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Efficient quantification of abnormal lipopro-
teins associated with liver disease by nuclear 
magnetic resonance spectroscopy.
Margery A. Connelly1, Z. Gordon Jiang2, Irina Shalaurova1, 
Lee K. Landeen3, Raza Malik2, Michelle Lai2, Alan Remaley4, 
James Otvos1; 1Research and Development, LabCorp, Morris-
ville, NC; 2Beth Israel Deaconess Medical Center, Boston, MA; 
3Vital Therapies, San Diego, CA; 4NIH, Bethesda, MD

Background: The liver is a central hub for lipoprotein 
synthesis and metabolism . An abnormal lipoprotein called 
LP-X has been reported in subjects with cholestatic liver 
disease as well as those with lecithin-cholesterol acyltrans-
ferase (LCAT) deficiency . LP-X has a vesicular structure 
and contains phospholipid and unesterified cholesterol . It 
has a density similar to low density lipoproteins (LDL) but 
a larger particle size range (40-100 nm) and appears to 
be nephrotoxic . Unlike other lipoproteins, LP-X migrates 
toward the cathode in agarose electrophoresis and is so 
identified in patient plasma . Variable amounts of a highly 
triglyceride-enriched abnormal LDL particle that we call 
LP-Z have been reported in patients with obstructive jaun-
dice and other liver diseases . Because there are no effi-
cient methods to identify and quantify LP-X and LP-Z in 
patients, current understanding of their clinical implica-
tions is limited . Methods: Abnormal lipoprotein species, 
such as LP-X and LP-Z, have been noted during quality 
control procedures for the deployment of the NMR Lipo-
Profile test, a clinical test that directly measures patient 
lipoprotein levels by nuclear magnetic resonance (NMR) . 
To successfully analyze these unusual samples we devel-
oped a modified spectral deconvolution process that 
accounts for the spectroscopic characteristics of LP-X and 
LP-Z . Quantification is based on lipid methyl group signal 
area, shown to be proportional to the density of lipid 
stain on agarose gels after electrophoresis . The modified 
NMR assay was employed to quantify LP-X and LP-Z in 2 
individuals with familial LCAT deficiency, 18 patients with 
severe alcoholic hepatitis, and 194 patients with nonal-
coholic fatty liver disease (NAFLD) . Results: Plasma from 
subjects with familial LCAT deficiency contained LP-X as 
assessed by agarose gels and NMR, but no LP-Z was noted . 
The addition of recombinant human LCAT in vitro to both 
plasma samples led to dose-dependent decreases in LP-X 
concentration measured by NMR and confirmed by gel 
electrophoresis . Of the 18 patients with severe alcoholic 
hepatitis, all patients had substantial amounts of LP-Z, 
with concentrations varying 8-fold . Ten out of 18 patients 
(56%) had detectable levels of LP-X . Among the NAFLD 
patients, only 18 (9 .3%) had LP-X and another 15 had LP-Z 
(7 .2%) . No NAFLD patient had both LP-X and LP-Z . Conclu-
sions: Rapid, automated NMR analysis can reliably detect 
and quantify the abnormal lipoprotein species, LP-X and 
LP-Z . Employing this assay clinically should enable a better 
understanding of the pathophysiological functions of 
these abnormal lipoprotein particles and their relevance 
to patients with severe liver disease . 
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Changes in serum bile acid levels associated 
with bezafibrate add-on therapy in patients 
with primary biliary cholangitis and inade-
quate biochemical response to ursodeoxy-
cholic acid: results from the BEZURSO trial 
(NCT01654731)
Christophe Corpechot1,2, Olivier Chazouilleres1,2, Lydie Hum-
bert3, Alexandra Rousseau4, Antonia Le Gruyer5, François Hab-
ersetzer6, Philippe Mathurin7, Odile Goria8, Pascal Potier9, 
Minello Anne10, Christine Silvain11, Armando Abergel12, 
Maryline Debette-Gratien13, Dominique G. Larrey14, Oliv-
ier Roux15, Jean-Pierre Bronowicki16, Jerome Boursier17, 
Victor de Ledinghen18, Alexandra Heurgué-Berlot19, Eric Nguy-
en-Khac20, Fabien Zoulim21, Isabelle Ollivier-Hourmand22, 
Jean-Pierre H. Zarski23, Gisèle Nkontchou24, Farid Gaouar1, 
Tabassome Simon4, Raoul Poupon1, Dominique Rainteau3; 
BEZURSO Study Group; 1Reference center for inflammatory 
biliary diseases, Saint-Antoine Hospital, Assistance Publique - 
Hôpitaux de Paris, Paris, France; 2Inserm UMR_S938, Pierre and 
Marie Curie Faculty of Medicine, Paris, France; 3INSERM U1057/
UMR 7203, Paris, France; 4Clinical Research Platform of East of 
Paris, Assistance Publique - Hôpitaux de Paris, Paris, France; 
5Pontchaillou University Hospital, Rennes, France; 6University 
Hospitals of Strasbourg, Strasbourg, France; 7Claude Huriez 
Hospital, Lille, France; 8Charles Nicolle Hospital, Paris, France; 
9Orléans Hospital, Orléans, France; 10Le Bocage University 
Hospital, Dijon, France; 11University Hospital of Poitiers, 
Poitiers, France; 12Estaing University Hospital, Clermont-Fer-
rand, France; 13University Hospital, Limoges, France; 14St-Eloi 
University Hospital, Montpellier, France; 15Beaujon University 
Hospital, Clichy, France; 16University Hospital, Nancy, France; 
17University Hospital, Angers, France; 18Haut-Leveque Uni-
versity Hospital, Bordeaux, France; 19Robert Debré University 
Hospital, Reims, France; 20Amiens University Hospital, Amiens, 
France; 21University Hospital, Lyon, France; 22University Hos-
pital, Caen, France; 23Grenoble University Hospital, Grenoble, 
France; 24University Hospital, Bondy, France

Background and aim: We recently reported the results of 
a 2-year, multicenter, double-blind, randomized, place-
bo-controlled trial of bezafibrate (BZF) add-on therapy in 
patients with primary biliary cholangitis (PBC) and inad-
equate biochemical response to ursodeoxycholic acid 
(UDCA) [1] . These results showed that a combination of BZF 
with UDCA is associated with a significant improvement in 
the symptoms, standard biochemical liver tests, and prog-
nostic markers of the disease . Here, we report the changes 
in serum BA concentrations and profiles associated with 
these therapeutic effects . Methods: Fasting serum BAs 
were assessed from serum samples collected at baseline 
(M0), month-12 (M12), and month-24 (M24, end of trial) . 
The concentrations of total, primary and secondary (i .e . 
endogenous) BAs, and UDCA were determined using a 
high-performance liquid chromatography-mass spectrom-
etry method . Concentrations, proportions, and relative 
changes in BA species were compared between the BZF 
and placebo (PLB) groups, and according to the biochem-
ical response to BZF using nonparametric tests . Anal-

yses were performed on the intent-to-treat population . 
Results: Of the 100 patients participating in the trial, M0, 
M12, and M24 serum samples were available in 91, 82, 
and 79, respectively . Eighty-one patients had at least 2 
consecutive samples including M0 . At baseline, both the 
BZF (n=45) and PLB (n=46) groups were similar for total 
and individual BA concentrations and profiles . While the 
overall changes in total BAs at M24 did not differ signifi-
cantly between the 2 groups, the % of endogenous BAs 
was significantly reduced in the BZF than in the PLB group 
both at M12 (21% vs . 29%; p=0 .009) and M24 (17% vs . 
25%; p=0 .0260) . In addition, the % reductions in both 
endogenous BA concentration and percentage from M0 
to M24 were significantly higher in the patients who 
achieved a complete biochemical response (i .e . normal 
total bilirubin, alkaline phosphatases, transaminases, 
albumin and prothrombin time) as opposed to the others 
(-50% vs . +10%, p=0 .0173, and -50% vs . -10%, p=0 .0244, 
respectively) . Complete responders had significantly lower 
% of endogenous BAs at baseline than non-complete 
responders (22% vs . 34%, p=0 .05) . Conclusions: The bene-
ficial effect of BZF add-on therapy in patients with PBC 
and inadequate biochemical response to UDCA is asso-
ciated with a decrease in both concentration and % of 
endogenous BAs . This decrease is higher in the patients 
with a lower % of endogenous BA at baseline, who are 
more likely to achieve a complete biochemical response . 
Serum BA determination may help to predict biochemical 
response to BZF therapy in PBC . [1] J Hepatol 2017;66:S89
Disclosures:

Christophe Corpechot - Consulting: Intercept Pharmaceuticals

Olivier Chazouilleres - Board Membership: INTERCEPT, MAYOLY SPINDLER; 
Grant/Research Support: APTALIS; Speaking and Teaching: FALK

François Habersetzer - Speaking and Teaching: Gilead

Philippe Mathurin - Board Membership: MSD, Janssen-Cilag, BMS, Gilead, 
Abvie, Verlyx; Consulting: Roche, Bayer

Odile Goria - Board Membership: Intercept; Speaking and Teaching: Gilead, 
Bayer

Armando Abergel - Consulting: gilead, msd, bms; Speaking and Teaching: 
abbvie

Dominique G . Larrey - Advisory Committees or Review Panels: BAYER, 
SANOFI, PFIZER, SERVIER-BIG, AEGERION, MMV, BIAL-QUINTILES, TEVA, 
ORION, ASTELLAS, ASTRAZENECA, DNDI, J AND J; Board Membership: BMS, 
GILEAD, ABBVIE, ITREAS, MMS, NOVARTIS, INTERCEPT; Grant/Research 
Support: GILEAD, MSD, BMS, ABBVIE, JANSSEN, NOVARTIS, INTERCEPT

Jean-Pierre Bronowicki - Consulting: Merck, Janssen, Boehringer Ingelheim, 
Gilead, BMS, Bayer, Novartis, GSK, ABBVIE; Speaking and Teaching: Roche, 
Merck, Janssen, BMS, Bayer, ABBVIE

Jerome Boursier - Consulting: Echosens; Speaking and Teaching: Gilead, 
Intercept

Victor de Ledinghen - Board Membership: Janssen, Gilead, BMS, Abbvie, 
Intercept Pharma, Supersonic Imagine; Grant/Research Support: Supersonic 
Imagine; Speaking and Teaching: AbbVie, Merck, BMS, Gilead, Echosens

Alexandra Heurgué-Berlot - Consulting: Abbvie, Alexion; Speaking and 
Teaching: Gilead, Intercept

Fabien Zoulim - Advisory Committees or Review Panels: Janssen, Gilead, 
Abbvie, Arbutus, Transgene; Consulting: Roche, Contravir, Assembly; Grant/
Research Support: Gilead, Roche, Assemblypharm, Janssen, Contravir, 
Arbutus, Sanofi; Speaking and Teaching: Gilead

Isabelle Ollivier-Hourmand - Board Membership: ABBVIE, boerhinger, 
intercept; Grant/Research Support: Daiichi; Speaking and Teaching: gilead, 
bayer

Jean-Pierre H . Zarski - Advisory Committees or Review Panels: Roche, 
Scherring Plough, BMS, Gilead, Novartis, Janssen Cilag; Consulting: Gilead; 
Speaking and Teaching: Siemens

The following people have nothing to disclose: Minello Anne, 
Christine Silvain, Olivier Roux, Eric Nguyen-Khac, Gisèle Nkontchou, 
Raoul Poupon, Dominique Rainteau



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 169A

 Denotes AASLD Presidential Poster of Distinction

299
Anti-GP2 IgA autoantibodies are associated 
with liver cirrhosis and severity of the disease 
in primary sclerosing cholangitis (PSC)
Gary L. Norman1, Ewa Wunsch2, Marcin Krawczyk3,4, 
Susan Encabo1, Jay Milo1, Chelsea Bentow1, Michael Mahler1, 
Dirk Roggenbuck5, Piotr Milkiewicz6; 1Research and Develop-
ment, INOVA Diagnostics, San Diego, CA; 2Translational Med-
icine Group, Pomeranian Medical University, Szczecin, Poland; 
3Medicine II, Department of Medicine II, Saarland University 
Hospital, Homburg, Germany; 4General, Transplantation, and 
Liver Surgery, Lab Metabolic Liver Diseases, Warsaw, Poland; 
5GA Generic Assays GmbH, Dahlewitz, Germany; 6General, 
Transplant, and Liver Surgery, Medical University of Warsaw, 
Warsaw, Poland

Background: Antibodies against glycoprotein 2 (anti-GP2), 
typically associated with Crohn’s disease (CrD), have also 
been identified in patients with ulcerative colitis (UC) and 
primary sclerosing cholangitis (PSC) . Anti-GP2 IgA anti-
bodies have been recently suggested as a novel marker of 
poor survival in PSC related to the development of chol-
angiocarcinoma . The aim of this study was to investigate 
potential relationships between anti-GP2 IgA antibodies 
and laboratory/clinical findings in patients with PSC . 
Methods: We evaluated a homogenous and well-charac-
terized group of 159 patients with PSC: 104 (65%) males / 
55 (34 .6%) females . 47 (30%) had liver cirrhosis, 113 (71%) 
had inflammatory bowel disease (IBD): including 90/113 
(79 .6%) UC, 15/113 (13 .3%) undifferentiated colitis, and 
8/113 (7 .1%) CrD . Anti-GP2 were detected by both GP2 
isoform 4 (IF4) and isoform 1 (IF1)-based ELISAs (Generic 
Assays, Germany) . Liver function tests, clinical and quality 
of life (PBC-40/PBC-27 and SF-36 questionnaires) parame-
ters were collected at the same time . Results: At 10 unit 
and 5 unit cut/offs, anti-GP2 IgA IF4 occurred in 37 (23%) 
and 87 (55%) of patients with PSC respectively, with corre-
sponding specificities of 88 .6% and 77 .3% for the PBC/
AIH disease controls . IF1 at a cut-off of 10 detected 7 
additional PSC patients negative for IF4; however, it also 
detected 9 PBC/AIH patients as positive resulting in a spec-
ificity of 79 .5% . In terms of IBD, anti-GP2 IgA antibodies 
were detected in comparable rates in both patient groups: 
in 64 (57%) with PSC/IBD and in 21 (53%) without IBD . 
Anti-GP2 IgA antibodies were significantly more common 
in patients with liver cirrhosis (Fisher’s exact test: p=0 .0008; 
OR = 4 .6) . Moreover, anti-GP2 IgA titres were associated 
with poor liver function (serum levels of bilirubin: r=0 .208, 
p=0 .01; albumin: r=-0 .405, p<0 .0001; INR: r=0 .3719, 
p<0 .0001) and haemoglobin: r=-0 .3712, p<0 .0001) . Anti-
GP2 IgA correlated with impaired mental and social 
aspects of quality of life (PBC-40 domains: Fatigue 
r=0 .2213, p=0 .02; Cognitive: r=0 .2053, p=0 .03 and Social/
Emotional: r=0 .2038, p=0 .03; PBC-27 domains: Cognitive 
r=0 .1933, p=0 .04; Social r=0 .2022, p=0 .03 and SF-36 Social 
Functioning r=-0 .2191, p=0 .02) . Conclusions Anti-GP2 IgA 
antibodies identified a subgroup of PSC patients with liver 
cirrhosis, liver dysfunction and poor quality of life . It can 
be therefore hypothesised that in patients with PSC and 
anti-GP2 IgA antibodies may predispose to more aggres-
sive course of the disease and may be of clinical value for 
risk stratification in PSC . 
Disclosures:

Gary L . Norman - Employment: INOVA Diagnostics

Jay Milo - Employment: Inova Diagnostics

Chelsea Bentow - Employment: Inova Diagnostics, Inc .

Michael Mahler - Employment: Inova Diagnostics

Dirk Roggenbuck - Board Membership: Medipan GmbH, GA Generic Assays 
GmbH; Employment: Medipan GmbH, GA Generic Assays GmbH

The following people have nothing to disclose: Ewa Wunsch, 
Marcin Krawczyk, Piotr Milkiewicz

300
Moving from early to moderate or advanced 
biochemical disease stage during follow-up is 
associated with an increasing risk of clinical 
events in primary biliary cholangitis patients.
Nikolaos K. Gatselis1, Jorn C. Goet2, Kalliopi Zachou1, Wil-
lem J. Lammers2, Harry L. Janssen3, Gideon Hirschfield4, 
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BACKGROUND: Nowadays the majority of PBC patients 
are diagnosed at an early biochemical disease stage . We 
aimed to investigate the transition rates to biochemical 
moderate or advanced disease and the impact of these 
transitions on event-free survival . METHODS: Patients data 
were obtained from the Global PBC Study Group data-
base . Patients with an early biochemical stage (normal 
albumin and bilirubin) at baseline were included . At every 
visit patients who transited from biochemical early- to 
moderate- (abnormal bilirubin or albumin) or advanced 
stage (abnormal bilirubin and albumin) were identi-
fied . We used a composite endpoint of cirrhotic decom-
pensation, development of hepatocellular carcinoma, 
liver transplantation or death . Cox-proportional hazard 
analyses were used to assess the impact of transition on 
event-free survival with time until the first transition as 
a time-dependent covariate . RESULTS: We included 2097 
PBC patients [92% female, median follow-up 7 .5 years 
(IQR 3 .9-11 .9)] of whom 509 (24%) transited to moderate 
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disease and sequentially 134 (6%) to advanced disease 
(Figure) . Transition rates to moderate disease at 1, 3, 5 
year(s) were 6%, 12% and 17%, and 12%, 21% and 
25% for transition from moderate to advanced disease . 
During follow-up 301 patients experienced a clinical event 
(Figure) . Once patients reached a moderate disease stage, 
the event-free survival rate at 1, 3 and 5 year(s) were 94%, 
85% and 79% . For transition to advanced disease stage 
these rates were 71%, 51% and 38% . Biochemical tran-
sition during follow-up from early to moderate disease 
[time-dependent HR 1 .7 (1 .3-2 .3)] and from moderate to 
advanced disease [time-dependent HR 9 .9 (7 .1-13 .9)] were 
associated with a higher probability of a clinical event 
(Figure) . CONCLUSION: Almost one out of five patients 
presenting with a mild PBC will progress towards a more 
severe disease stage within 5 years . This was associated 
with a high increasing risk of a clinical event, underlining 
the importance of clinical surveillance even in early stage 
PBC presenting patients .
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Increased expression and altered localization 
of cathepsin Z is associated with progression 
to jaundice-stage in primary biliary cholangitis
Yoshihiro Aiba1, Kenichi Harada2, Masahiro Ito1,10, Shini-
chi Aishima3, Yuki Hitomi4, Nao Nishida5, Minae Kawashima6, 
Shinji Uemoto7, Norihiro Kokudo4, Mitsuhisa Takatsuki8, 
Susumu Eguchi8, Shinji Shimoda9, Hitomi Nakamura1, Atsu-
masa Komori1,10, Seigo Abiru1, Shinya Nagaoka1, Hiroshi Yat-
suhashi1,10, Katsushi Tokunaga4, Minoru Nakamura1,10; 
1Clinical Research Center, Nagasaki Medical Center, Omura, 
Japan; 2Kanazawa University Graduate School of Medicine, 
Kanazawa, Japan; 3Faculty of Medicine, Saga University, 
Saga, Japan; 4Graduate School of Medicine, The University of 
Tokyo, Tokyo, Japan; 5The Research Center for Hepatitis and 
Immunology, National Center for Global Health and Medi-
cine, Ichikawa, Japan; 6Japan Science and Technology Agency 
(JST), Tokyo, Japan; 7Graduate School of Medicine, Kyoto 
University, Kyoto, Kyoto, Japan; 8Nagasaki University Grad-
uate School of Biomedical Sciences, Nagasaki, Japan; 9Grad-
uate School of Medical Sciences, Kyushu University, Fukuoka, 
Japan; 10Nagasaki University Graduate School of Biomedical 
Sciences, Omura, Japan

Background & Aims: We recently found by GWAS that 
NELFCD/CTSZ locus was associated with jaundice-stage 
progression of primary biliary cholangitis (PBC) at a nearly 
GWAS significant level (P=7 .62 × 10-7) in the Japanese 
population . The aim of the present study is to investi-
gate an etio-pathological role of CTSZ molecule for the 
jaundice-stage progression in PBC . Methods:PBC patients 
were classified into three clinical stages; early-stage, late-
stage without jaundice (total bilirubin < 2 mg/dl), and 
late-stage with persistent jaundice (jaundice-stage) (total 
bilirubin ≥ 2 mg/dl) . Serum CTSZ levels were measured in 
90 PBC and 31 CHC patients by ELISA . The expression and 
localization of CTSZ in the liver was analyzed in PBC and 
other cholestastic liver diseases by western blotting, real-
time PCR, and immunohistochemistry . The structure of 
the liver was analyzed in jaundice-stage PBC by electron 
microscopy . Cell death induced by TNF-α, thapsigargin, 
and chloroquine which inhibits the functions of auto-
phagy and lysosome, was analyzed in stable CTSZ trans-
fected HuH7 by LDH and ATP assays . Results:Serum CTSZ 
levels were significantly increased with the progression 
of PBC (early vs jaundice, P=5 .3 x 10-7, late vs jaundice, 
P=0 .04) . The levels of CTSZ were significantly correlated 
with those of aspartate transaminase (rs = 0 .58), total bili-
rubin (rs = 0 .66), platelet count (rs = -0 .74), and albumin 
(rs = -0 .67) in the blood of PBC . In the liver, CTSZ protein 
was expressed in hepatocytes, Kupffer cells and mono-
cytes/macrophages, whereas it was barely expressed in 
bile ducts . The levels of CTSZ protein in hepatocytes were 
increased with the progression of PBC, while there was no 
significant difference in the levels of CTSZ mRNA among 
different stages of PBC . In jaundice-stage PBC, the local-
ization of CTSZ was translocated from peri-bile canalic-
ular region to inner cytoplasmic region of hepatocytes, 
where a part of CTSZ was not co-localized with endsomal/
lysosomal vesicles . The altered expression and localization 
of CTSZ protein was similarly observed in hepatocytes at 
the end-stage of other cholestatic liver diseases such as 
PSC and Alagille syndrome . Enlarged and fragmented 
lysosomes containing dense bodies were found in the 
hepatocyte of jaundice-stage PBC . Chloroquine, but not 
TNF-α nor thapsigargin, enhanced cell death in CTSZ trans-
fected HuH7, which was not inhibited by caspase inhib-
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itor Z-VAD-FMK . Conclusion:Our results indicated that the 
altered expression and localization of CTSZ in hepatocyte 
is a characteristic feature of PBC and other cholestatic liver 
diseases and is implicated in the progression of PBC via 
enhanced caspase-independent cell death .
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Serum Metabonomic and Gut Microbial Profile 
in Patients with Primary Biliary Cholangitis with 
Pruritus and the Effect of Ileal Bile Acid Trans-
porter Inhibition
Vinod S. Hegade1, Alexandros Pechlivanis2, Julie A. McDonald2, 
Douglas N. Rees2, Margaret Corrigan4, Gideon M. Hirschfield4, 
Simon D. Taylor-Robinson2, Elaine Holmes2, Julian R. Marchesi2, 
Stuart Kendrick3, David Jones1; 1Newcastle University, Insti-
tute of Cellular Medicine, Newcastle upon Tyne, United King-
dom; 2Imperial College London, London, United Kingdom; 
3GlaxoSmithKline (GSK), Stevenage, United Kingdom; 4Uni-
versity of Birmingham and NIHR Birmingham Liver Biomedical 
Research Unit, Birmingham, United Kingdom

Introduction: Little is known about the serum metab-
olomic and the gut microbiota profile in patients 
with primary biliary cholangitis (PBC) with pruritus . 
GSK2330672 (GSK672), an ileal bile acid transporter 
(IBAT) inhibitor, is emerging as a potential oral therapy 
for pruritus in PBC . Aim: To study i) the serum and faecal 
bile acid (BA) profile and the composition of gut micro-
biota in patients with PBC and pruritus and ii) to inves-
tigate the changes after two weeks of treatment with 
GSK672 . Method: Stool and fasting serum samples were 
collected from 22 PBC patients with itch (PBC-I) at base-
line and after 14 days of treatment with GSK672 . Control 
group included age-matched 16 PBC patients without itch 
and 8 healthy volunteers . We used a targeted ultra-per-
formance liquid chromatography with time of flight 
mass-spectrometry to profile primary and secondary BAs . 
Bacterial DNA was extracted from stool and the V3-V4 
region of the 16S rRNA gene was sequenced using Illu-
mina MiSeq . Results: Significant elevation of total and 
glyco conjugated primary BAs was observed in PBC-I 
(table) . No significant differences were seen in the gut 
microbial diversity between study groups . In PBC-I, 
GSK672 significantly reduced serum levels of all taurine 
and glyco conjugated BAs (table), increased faecal levels 
of CA (p=0 .048), CDCA (p=0 .027) and DCA (p=0 .043) and 
changed gut microbiota at phylum and class levels with 
significant increase in Firmicutes (p=0 .031) and Clostridia 
(p=0 .032) and decrease in Bacteroidetes (p=0 .019) and 
Bacteroidia (p=0 .018) . Conclusions: Pruritus in PBC was 
associated with an altered serum total and glyco-conju-
gated BA levels but did not show a distinct gut microbial 
profile compared to PBC without pruritus . IBAT inhibitor 
treatment significantly changed both serum and faecal 
BA profile and the gut microbial composition . Our results 
suggest role of BAs in cholestatic pruritus which may be 
modified by the IBAT inhibitor to produce anti-pruritic 
effect .

Serum Bile Acid profiles (mean±SD) of PBC Itch and Non Itch 
patients and changes after treatment with GSK2330672

†p<0 .05, ‡p<0 .01, ¶p<0 .001, §p<0 .0001 compared to PBC Itch .
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Gut derived β7+CD8+ T cells are enriched in 
the hepatic tissue of PSC-IBD patients impli-
cating a role for extra intestinal lymphocyte 
trafficking in the pathogenesis of primary scle-
rosing cholangitis associated with inflamma-
tory bowel disease
Jonathon Graham1, Muhammed Yuksel1, Laura J. Blackmore1, 
Yasmeen Ghnewa1, Rodrigo Liberal1, Polychronis Pavlidis2, 
Maria Serena Longhi3, Wayel Jassem1, Nigel Heaton1, 
Diego Vergani1, Giorgina Mieli-Vergani1, Yun Ma1, Bu Hayee2; 
1Institute of Liver Studies, King’s College London, London, 
United Kingdom; 2Department of Gastroenterology, King’s 
College Hospital, London, United Kingdom; 3Medicine, Beth 
Israel Deaconess Medical Center, Boston, MA

Primary sclerosing cholangitis (PSC) is a chronic progres-
sive disorder of the hepatobiliary system . PSC has a strong 
association with inflammatory bowel disease (IBD) with up 
to 80% of patients suffering from bowel inflammation, 
primarily in the form of ulcerative colitis (UC) with a mech-
anistic associative link remaining elusive . In UC, colonic 
homing and retention of effector T cells is mediated by 
the expression of α4β7 and αEβ7 integrins and GPR15 via 
interaction with gut specific adhesion molecules . The 
observation that MAdCAM-1, the ligand for α4β7 inte-
grin, is aberrantly expressed by the liver endothelium in 
PSC-IBD, provides suggestive evidence of a pathogenic role 
for entero-hepatic lymphocyte trafficking in PSC-IBD . Liver 
infiltrating lymphocytes were isolated from liver tissue 
taken from explanted livers of patients undergoing trans-
plantation for PSC-IBD (n=5) with control liver tissue being 
sourced from healthy donor liver tissue (n=3) . Peripheral 
blood mononuclear cell (PBMC) samples were also taken 
from patients with PSC-IBD (n=10, 3 matched with liver), 
PSC without evidence of IBD (n=5), alcoholic cirrhosis 
(n=6), IBD (n=7) and healthy controls (n=11) . Lymphocytes 
were stained with anti-CD4, CD8, β7, αE, CCR9 and GRPR15 
monoclonal antibodies (mAb) and analysed using flow 
cytometry . There was a significantly higher percentage of 
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CCR9+ expressing CD4+ (16 .6% vs 6 .4%, p<0 .05) and CD8+ 
(14 .3% vs 7 .2%, p<0 .05) T cells in the hepatic infiltrates 
of PSC-IBD patients compared to healthy donor tissue . 
Additionally, there was a trend towards an increase in 
the percentage of β7+ expressing CD8+ T cells (23 .7% vs 
11 .7%, p=0 .057) in PSC-IBD patients . There were no differ-
ences in the expression of β7 and CCR9 on T cells on PBMCs 
between healthy controls (27 .2%), alcoholic cirrhotic 
(24 .6%) and AILD without IBD (20 .5%) . However, the 
percentage of β7+ expressing CD8+ T cells was significantly 
lower in the peripheral blood of IBD (4 .9%, p<0 .001) and 
PSC-IBD (7 .7%, p<0 .001) patients compared with control 
groups . These data suggest that β7+CD8+ T cells migrate 
to gut during episodes of IBD possibly due to an upreg-
ulation of MAdCAM-1 . Furthermore, this β7/MAdCAM-1 
pathway may be involved in the pathogenesis of PSC-IBD 
with aberrant hepatic MAdCAM-1 expression mediating 
infiltration of pathogenic gut derived β7+CD8+ T cells into 
the liver . Novel mAb therapies that target β7 integrins are 
currently being administered in the treatment of IBD . Here 
we provide evidence for their potential use as a therapy in 
the treatment of PSC-IBD .
Disclosures:
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Are the PR3-ANCA autoantibodies present 
in patients with PSC? Prospective analysis 
including markers of liver injury and health- 
related quality of life assessment
Gary L. Norman1, Ewa Wunsch2, Marcin Krawczyk3,4, 
Susan Encabo1, Jay Milo1, Chelsea Bentow1, Zakera Shums1, 
Michael Mahler1, Piotr Milkiewicz5; 1Research and Develop-
ment, INOVA Diagnostics, San Diego, CA; 2Translational Med-
icine Group, Pomeranian Medical University, Szczecin, Poland; 
3Dept Medicine II, Department of Medicine II, Saarland Uni-
versity Hospital, Homburg, Germany; 4General, Transplanta-
tion, and Liver Surgery, Lab Metabolic Liver Diseases, Warsaw, 
Poland; 5Gerneral, Transplantation, and Liver Surgery, Medi-
cal University of Warsaw, Warsaw, Poland

Background: The pathogenesis of primary sclerosing chol-
angitis (PSC) is unclear, however one of the plausible 
hypotheses implies that it has an autoimmune compo-
nent . Of note, a subtype of anti-neutrophil cytoplasmic 
antibodies targeting the serine proteinase-3 (PR3-ANCA), 
a biomarker typically associated with small vessel vascu-
litis including granulomatosis with polyangiitis (GPA) 
(formerly Wegener’s granulomatosus), has been detected 
in patients with inflammatory bowel disease (IBD), specif-
ically those with ulcerative colitis (UC) . The PR3-ANCA 
have recently been linked to PSC as well (Stinton LM et al . 
PLoS ONE 2014) . Interestingly, in this setting they did not 
seem to be significantly related to a co-diagnosis of IBD 
(Stinton LM et al . PLoS ONE 2014) . Here we investigated 
the relationships between PR3-ANCA antibodies and 
laboratory/clinical findings in a large well-characterized 
cohort of Polish patients with PSC . Methods: We prospec-
tively recruited 219 Caucasian patients with PSC or PSC/
AIH (143 males, 65 with liver cirrhosis) among whom 120 
had concomitant UC, 20 undifferentiated colitis, and 18 
Crohn’s disease . PR3-ANCA was measured by chemilumi-

nescence immunoassay (CIA), (QUANTA Flash® PR3 CIA, 
Inova Diagnostics, USA), liver function tests, clinical and 
quality of life (PBC-40/PBC-27 and SF-36 questionnaires) 
parameters were collected at the same time . 44 patients 
with PBC or PBC/AIH were also tested . Results: PR3-ANCA 
antibodies were detected in 81 (37%) patients with PSC 
and in 3 (6 .8%) autoimmune liver patients without PSC (2 
PBC and 1 PBC/AIH) . The presence of PR3-ANCA was asso-
ciated with younger age at diagnosis (p=0 .002) and the 
presence of UC (p=0 .03, OR=2 .11), but not with Crohn’s 
disease (P>0 .05) . Moreover, the PR3-ANCA titres correlated 
with serum ALP levels at diagnosis (r=0 .177; p=0 .02) and 
with impaired quality of life as quantified by the PBC-40 
“Other Symptoms” domain (r=-0 .164; p=0 .04) and PBC-27 
“Symptoms” domain (r=-0 .190; p=0 .02) . Analysed anti-
bodies were present in similar proportions (p=0 .35) of 
patients with and without cirrhosis (41 .5% vs 34 .5%, 
respectively) . Conclusions: PR3-ANCA can be detected in a 
significant proportion of PSC patients, confirming previous 
reports . In contrast to previous studies however, our data 
indicate a correlation between PR3-ANCA and co-diag-
nosis of UC in PSC patients . PR3-ANCA may predispose to 
a younger onset of liver disease and be a marker of an 
impaired quality of life .
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Characterization of a liver tissue epigenome in 
primary sclerosing cholangitis
Angela C. Cheung1, Raymond M. Moore2, Brian D. Juran3, 
Karla J. Kopp4, Tsung-Teh Wu5, Robert C. Huebert1, Greg-
ory J. Gores1, Nicholas F. LaRusso1, Konstantinos Lazaridis1; 
1Department of Medicine, Division of Gastroenterology and 
Hepatology, Mayo Clinic, Rochester, MN; 2Department of 
Health Sciences Research, Mayo Clinic, Rochester, MN; 3Divi-
sion of Gastroenterology and Hepatology, Mayo Clinic, Roch-
ester, MN; 4Biospecimen Accessioning and Processing Core, 
Mayo Clinic, Rochester, MN; 5Department of Laboratory Med-
icine and Pathology, Mayo Clinic, Rochester, MN

Background: The mechanisms driving fibrosis and disease 
progression in the chronic liver disease primary sclerosing 
cholangitis (PSC) remain enigmatic . Epigenetic changes 
in the methylation status of the genome resulting from 
the long-term inflammatory state may help to identify 
PSC-specific pathogenic processes, but remain unexplored . 
Here we report the first genome wide effort to document 
such changes in PSC . Methods: DNA was extracted from 
52 explanted livers (PSC n=13, primary biliary cholangitis 
[PBC] n=18, alcoholic liver disease [ALD] n=21) . Clinical data 
were abstracted from charts and slides were reviewed to 
identify the most homogenous samples . Reduced Repre-
sentation Bisulfite Sequencing (RRBS) was performed 
digesting DNA with Msp1, followed by next-generation 
sequencing and analyzed using standard methods . Differ-
entially methylated regions (DMRs) were defined as >4 
consecutive CpG sites demonstrating a >10% difference 
in methylation between groups and achieving a P-value 
<0 .05 (Wald test) . Genes with transcription start sites 
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and/or gene body in closest proximity to the DMRs were 
defined as DMR-associated genes (DMR-AGs) . Pathway 
analyses of the DMR-AG lists were performed using 
Ingenuity software . Results: PSC patients were younger 
at diagnosis and had a shorter time to transplant than 
PBC and ALD patients (both P<0 .001), but MELD scores 
at the time of transplant were similar (P=0 .139) among 
the groups . Histologic review of the explanted livers 
confirmed that similar proportions of hepatocytes and 
cholangiocytes as well as levels of ductular proliferation 
and inflammation were present in the collected samples of 
the different patient groups . 43 and 52 DMRs were iden-
tified between PSC-PBC and PSC-ALD, respectively, most 
of which were hypomethylated in the PSC patients (91/95 
DMRs) . Pathway analysis of DMR-AG lists identified enrich-
ment of genes involved with Thrombin signaling (DIRAS3, 
GATA2 and GATA6) and mTOR signaling (DIRAS3 and 
EIF3G) in both PSC-PBC and PSC-ALD comparisons . 22 addi-
tional DMR-AGs were common to both analyses . Conclu-
sion: This first genome-scale investigation of epigenetic 
changes in tissues of end-stage PSC patients demonstrates 
an evidence for hypomethylation in regions of differential 
methylation relative to PBC and ALD . Variability in path-
ways involving thrombin and mTOR are consistent with 
current concepts regarding PSC pathogenesis, although 
further work is required to clarify these findings . A 
comprehensive analysis of this dataset is underway and 
may elucidate additional mechanisms that differentiate 
PSC from PBC and ALD .
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Efficacy of Obeticholic Acid Treatment Through 
24 Months of Open-Label Extension in Patients 
with Primary Biliary Cholangitis and Cirrhosis: 
Data From POISE
John M. Vierling1, Gideon M. Hirschfield2, David Jones3, 
Roberto J. Groszmann4, Kris V. Kowdley5, Richard Pencek6, 
Elizabeth Smoot Malecha6, Leigh MacConell6; 1Baylor Col-
lege of Medicine, Houston, TX; 2University of Birmingham, 
Birmingham, United Kingdom; 3Newcastle University Medical 
School, Newcastle Upon Tyne, United Kingdom; 4Yale Uni-
versity School of Medicine, New Haven, CT; 5Swedish Medi-
cal Center, Seattle, WA; 6Intercept Pharmaceuticals, Inc., San 
Diego, CA

Background: Obeticholic acid (OCA) is a potent and selec-
tive farnesoid X receptor agonist indicated for treatment 
of primary biliary cholangitis (PBC) in patients with inad-
equate response or intolerability to ursodeoxycholic acid 
(UDCA) . POISE was a double-blind (DB), placebo-con-
trolled, randomized Phase 3 study examining the efficacy 
of OCA in PBC . After 12 months (mo) DB, patients could 
enroll in an ongoing open-label extension (OLE), and OCA 
treatment was initiated in all OLE patients . The objective 
of this post-hoc analysis is to assess the durable response 
of OCA through 24 mo OLE in the subset of patients with 
cirrhosis who were at higher risk of progression to liver-re-
lated outcomes or death . Methods: A total of 216 patients 
with PBC on stable dose of or no UDCA with alkaline phos-
phatase (ALP) ≥1 .67x ULN and/or total bilirubin (BILI) >ULN 
to <2xULN were randomized to placebo (PBO) (n=73), 

OCA 5-10 mg (n=70), or OCA 10 mg (n=73) . Patients were 
considered cirrhotic if they had biopsy-proven cirrhosis, 
transient elastography ≥16 .9 kPa, or a history of cirrhosis . 
Results: Cirrhosis was present in ~17% of patients: PBO, 
n=13; OCA 5-10 mg, n=13; OCA 10 mg, n=10 . Of these, 
6 (PBO), 10 (OCA 5-10 mg) and 6 (OCA 10 mg) patients 
completed 24 mo OLE with lab measurements . Reduction 
in ALP was significant in both OCA groups at 12 mo DB, and 
this response was maintained through 24 mo OLE (Table) . 
PBO patients had a durable reduction in ALP after initi-
ating OCA in the OLE . BILI increased in the PBO group and 
significantly decreased in both OCA groups after 12 mo 
DB . Mean BILI in the 10 mg group remained below base-
line through 24 mo OLE . Pruritus was the most common 
adverse event (AE), but patients on OCA in the DB phase 
showed a decrease in incidence of pruritus during the OLE 
(DB: 69-80%; OLE: 22-54%*) . In comparison, 23% of PBO 
patients had new or worsening pruritus in the DB phase . 
Conclusion: In PBC patients with compensated cirrhosis 
treated with OCA during POISE DB and OLE, ALP improve-
ments were significant during DB and maintained during 
OLE; BILI reductions were significant in DB and remained 
stabilized during OLE . The observed biochemical changes 
suggest OCA may contribute to slowing disease progres-
sion in these patients . *As patients can up- and down-ti-
trate during OLE, AEs are grouped by last dose received 
prior to AE start date . Therefore, patients can be counted 
toward and have events in multiple OLE dose-groups .
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Reductions in Abnormal Direct Bilirubin with 
Obeticholic Acid in Patients with Primary 
Biliary Cholangitis
Albert Pares1, Victor Vargas2, Mitchell L. Shiffman3, 
Gideon M. Hirschfield4, Pietro Invernizzi5, Alexander Liber-
man6, Elizabeth Smoot Malecha6, Janet Owens-Grillo6, 
Juan C. Lopez-Talavera6; 1Liver Unit, Hospital Clinic, Univer-
sity of Barcelona, Barcelona, Spain; 2Liver Unit, Hospital Vall 
d’Hebron, Universitat Autonoma de Barcelona, Barcelona, 
Spain; 3Liver Institute of Virginia, Newport News, VA; 4Centre 
for Liver Research, University of Birmingham, Birmingham, 
United Kingdom; 5Department of Medicine and Surgery, Uni-
versity of Milan-Bicocca, Milan, Italy; 6Intercept Pharmaceuti-
cals, Inc., San Diego, CA

Background: Rising direct bilirubin (DBILI) levels have been 
identified as a marker of disease progression in primary 
biliary cholangitis (PBC) . Obeticholic acid (OCA), a potent 
farnesoid X receptor agonist, has been evaluated at daily 
doses of 5-10 mg in a randomized phase 3 trial (POISE) in 
patients with PBC . The objective of this analysis was to 
assess the efficacy of OCA with varying degrees of base-
line (BL) DBILI . Methods: 216 patients were dosed with 
placebo (PBO, n=73), OCA 5-10 mg (n=70, titrated to 10 
mg after 6 months based on response/tolerability) or OCA 
10 mg (n=73) . Patients were pooled, equally divided into 
quartiles by BL DBILI, and then analyzed by treatment 
group . Results: BL mean (SD) DBILI (mg/dL) was 0 .09 (0 .01), 
0 .16 (0 .02), 0 .25 (0 .04) and 0 .65 (0 .41), for each quartile 
(1-4) respectively . For patients in quartiles 1 and 2, DBILI 
remained stable with no differences between PBO and 
OCA at month 12 (Figure 1) . In contrast, PBO-treated 
patients in quartiles 3 and 4 had worsening DBILI during 
the study, however; DBILI remained stable in OCA-treated 
patients in quartile 3 [LS mean (SE) change from base-
line in DBILI at month 12: PBO: 0 .07 (0 .03), OCA 5-10 mg: 
-0 .01 (0 .03); p<0 .05, and OCA 10 mg: -0 .02 (-0 .03); p<0 .05)] 
and was reduced in OCA-treated patients in quartile 4 
[LS mean (SE) change from baseline in DBILI at month 12: 
PBO: 0 .24 (0 .08), OCA 5-10 mg -0 .20 (0 .10); p<0 .0001, OCA 
10 mg -0 .21 (0 .09); p<0 .0001] . Conclusions: Patients with 
BL DBILI at or above the normal limit (quartiles 3 and 4) 
have disease progression as evidenced by a further rise 
in DBILI . Treatment with OCA not only prevents this rise 
but improves DBILI over time . These results suggest that 
treating patients with OCA may mitigate disease progres-
sion and improve the prognosis of patients with more 
advanced PBC .
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Hispanics with Primary Biliary Cholangitis 
present for Liver Transplant Listing at a 
Younger Age and with more Severe Hepatic 
Decompensation
Eric R. Yoo1, Andrew A. Li2, Mohamad Imam3, Menghan Hu4, 
George Cholankeril3, Keith D. Lindor6, Aijaz Ahmed5; 1Med-
icine, University of Illinois College of Medicine, Chicago, 
IL; 2Department of Medicine, Stanford University School of 
Medicine, Stanford, CA; 3Division of Gastroenterology and 
Hepatology, University of Tennessee Health Sciences Cen-
ter, Memphis, TN; 4Biostatistics, Brown University School of 
Public Health, Providence, RI; 5Division of Gastroenterology 
and Hepatology, Stanford University School of Medicine, 
Stanford, CA; 6Division of Gastroenterology and Hepatology, 
Mayo Clinic College of Medicine and Arizona State University, 
Phoenix, AZ

Background: The mainstay treatment for primary biliary 
cholangitis (PBC), ursodeoxycholic acid (UDCA), has shown 
to be less effective in Hispanics . A relatively lower response 
to UDCA is a predictor of progression to advanced liver 
disease leading to liver transplantation (LT) or death . There 
are limited ethnicity/race based data on trends in Hispanic 
patients with PBC awaiting LT . Methods: Using the United 
Network for Organ Sharing national registry, we analyzed 
ethnicity/race based waitlist trends in PBC patients 
awaiting LT in the United States from 2000 to 2014 . We 
compared Hispanics to Caucasians with PBC awaiting LT . 
Results: The clinical characteristics among the ethnic/racial 
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cohorts are demonstrated in the Table . Overall, PBC wait-
list registrants had a mean age of 55 .6 (SD ± 9 .1) with a 
higher distribution of females (86 .2%) and a mean MELD 
score at listing of 16 .4 (SD ± 8 .6) . Over half of PBC wait-
list registrants presented with HE (77 .2%) and ascites 
(55 .1%) while only 1 .3% of registrants had concomitant 
hepatocellular carcinoma . Of the 5,472 PBC waitlist regis-
trants, Caucasians represented 76 .4% (n=4,179), Hispanics 
14 .5% (n=793), African-Americans 5 .5% (n=299) and the 
remaining respective cohorts 3 .6% (n=199) . Compared to 
Caucasian registrants, Hispanic registrants were signifi-
cantly younger in age, had a higher proportion of females, 
were noted to have a higher mean MELD score at listing, 
and were more likely to develop complications related to 
portal hypertension at the time of listing for LT, including 
ascites, SBP, and HE (Table) . Conclusion: Hispanics with PBC 
may develop rapid progression to end-stage liver disease 
necessitating liver transplant evaluation at an earlier age 
and in the setting of relatively higher severity of hepatic 
decompensation .

Table 1 . Comparison of clinical demographics and  
characteristics among PBC liver transplant candidates by  
ethnicity from 2000 to 2014 .
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Clinical characteristics and Predictors of 
Mortality in Hospitalized Patients with Primary 
Biliary Cirrhosis in the US.
Tokunbo Ajayi1, Adeyinka C. Adejumo2, Jerome Okudo3, Sam-
son Alliu4, Kelechi Adejumo5, Nnaemeka Onyeakusi6, Olu-
wole Adegbala7; 1Internal Medicine, Johns Hopkins Hospital/
Howard County Gen. Hospital, Columbia, MD; 2University 
of Massachussetts, Worcester, MA; 3School of Public Health, 
University of Texas, Houston, TX; 4Maimonides Medical Cen-
ter, Brooklyn, NY; 5University of Massachussetts, Lowell, MA; 
6Bronx Lebanon Hospital Center, Bronx, NY; 7Englewood Hos-
pital and Medical Center, Englewood, NJ

Background: Alcohol-, HCV- and HBV- mediated liver 
diseases are the more prevalent hepatic disorders and thus, 
most research funds have been expended to unveil predic-

tors of mortality . Primary Biliary Cholangitis (PBC) is much 
less common and sparse data is available on its mortality . 
Aim: To determine the predictors of mortality among 
hospitalized patients with PBC in US using the 2012-2014 
Nationwide inpatient sample . Methods: Patients who 
were hospitalized with a primary or secondary diagnosis 
of PBC were selected using ICD-9 codes (571 .6) . We iden-
tified numerous comorbidities that could impact health 
outcomes and accounted for demographic-, patient- and 
hospital-level factors, and ran multivariate logistic regres-
sion models to estimate the adjusted odds for mortality, 
length of stay (LOS), transfer and receipt of liver trans-
plantation (LT) using SAS 9 .4 . Results: 7,375 individuals 
were18 years and above with a diagnosis of PBC out of 
21,488,293 inpatients . Mean age of 64 years and most 
patients were females (84%) and Whites (74 .9%) . Admis-
sions were majorly in hospitals for private non-profit 
(77 .1%), urban teaching centers (62 .7%) with large bed 
size (60 .94%) . Admissions were for a median LOS of 3 .3 
days requiring an average of 1 .6 procedures, incurring 
a median THC of $29,645 and resulting in mortality of 
305 subjects (4 .1%) . Significant predictors of increased 
mortality are increasing age, uninsured, high number 
of procedures and comorbidities . The odds of dying as 
compared to the average increases by 42% for every 
ten-year increase in age (AOR: 1 .47[1 .30-1 .67]), by 70% 
for every two increase in procedures (AOR:1 .70[1 .56-
1 .85]) and by 27%(AOR:1 .27[1 .1 .19-1 .35) for every two 
increase in Deyo Score . The odds are also increased than 
the average by 83%(AOR:1 .79[1 .04-3 .24]) in uninsured pt . 
as compared to private insurance and reduced by 66% in 
patient in fourth quartile of income as compared to those 
in first quartile of income(AOR:0 .66[0 .47-0 .93] . Predictors 
which favor receiving liver transplants were having many 
comorbidities and being hospitalized in southern urban 
teaching hospital . Compared to individuals with private 
health insurance, patients on Medicare or uninsured have 
36% and 72% decreased odds of transfer to an acute care 
facility respectively (AOR:0 .64[0 .47-0 .86]), (AOR:0 .28[0 .11-
 .71]) . Significant predictors of increased LOS were age, 
black race, high number of procedures and comorbidities . 
Conclusion: Our findings showed that age, uninsured, 
multiple comorbidity and procedures were significant 
predictor for inpatient mortality in patient with PBC . More 
resources should be made available to elucidate predictors 
& ways to reduce mortality .
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Incidence, Prevalence and Outcome of 
Primary Biliary Cholangitis in Sweden
Staffan Wahlin1, Jonas F. Ludvigsson2, Fabian Söderdahl3, 
Marcus Thuresson3, Hanns-Ulrich Marschall4; 1Department 
of Gastroenterology and Hepatology, Karolinska University 
Hospital Huddinge, Stockholm, Sweden; 2Department of Epi-
demiology and Biostatistics, Karolinska Insitutet, Stockholm, 
Sweden; 3Statisticon AB, Uppsala, Sweden; 4Department 
of Molecular and Clinical Medicine, Institute of Medicine, 
Gothenburg, Sweden

Background: The most recent historical data of primary 
biliary cholangitis (PBC) in Sweden date from regional 
studies in the 1980s and showed a prevalence of 9 .2-15 .1 
per 100,000 . As understanding and diagnosis has evolved 
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in recent years, the studies may not reflect the current 
situation . Objective: To estimate the contemporary 1) inci-
dence and prevalence of PBC, 2) survival and death causes, 
3) gender differences, 4) adherence to current treatment 
recommendation . Methods: Patients from Swedish inpa-
tient, outpatient, and day clinic registries from 1987-2014 
were included based on ICD-9 (571G) and ICD-10 (K74 .3) . 
Records were linked with the Swedish causes of death, 
cancer and drug prescription (>2005) registries . Case 
controls (~10/PBC case) without a PBC diagnosis were 
provided by Statistics Sweden . Results: We found 5,411 
cases with a PBC diagnosis that were compared to 50,745 
controls . There was a substantial linear increase in the 
registered prevalence of PBC from 5 .0 per 100 .000 inhab-
itants in1987 to 34 .6 per 100 .000 inhabitants in 2014 . The 
incidence rate was constant during that time at 2 .2 ± 0 .9 
per 100 .000 inhabitants . The gender ratio was 79 .4% 
female vs . 20 .6 male . Both women and men had decreased 
survival as compared to controls but survival was signifi-
cantly more impaired in men . Despite the substantial 
increases in prevalence rates, liver transplantation rates 
(in Sweden from 1997 on) remained at a constant level 
of 9-15 per year . About half of all deaths were related to 
intestinal disease codes . Cancer was less often recorded 
as a cause of death in PBC patients (19 .7%) compared 
to controls (30 .6%) . UDCA as first-line treatment was 
administered to 88 .3% of PBC patients whereas second 
line treatments such as fibrates (0 .2%) or budesonide 
(5 .4%, including patients with PBC-AIH overlap) were rare 
(data from 2005 on) . Conclusion: Current prevalence rates 
of PBC in Sweden are much higher than those reported 
>30 years ago and are now among the highest reported 
worldwide (Iceland 2010, 38 .3/100 .000 inhabitants), with 
males having worse survival than females with PBC . Inci-
dence rates of PBC in Sweden did not show any signifi-
cant trend, indicating longer lifespans . About 12% of PBC 
patients are not treated with UDCA, in line with previ-
ously reported rates of UDCA intolerance . Second line 
treatment of PBC was low .
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Week-4 Biochemical Response Predicts 
1-Year-Response to Ursodeoxycholic Acid in 
Primary Biliary Cholangitis Patients
Yiwen Shi, Weijia Duan, YU WANG, Xiaojuan Ou, Hong Ma, 
Jidong Jia; Liver research center, Beijing Friendship Hospital, 
Beijing, China

Background: Early identification of primary biliary chol-
angitis (PBC) patients with inadequate response to 
ursodeoxycholic acid (UDCA) treatment is important . 
We investigated the difference in biochemical character-
istics at week 4 of UDCA treatment between response 
group and non-response group, and aimed to explore a 
week 4 biochemical model predicting 48 week- response . 
Methods: Naïve PBC patients from the registry of Beijing 
Friendship Hospital (Jan 1, 2005 to Dec 31, 2015) were 
enrolled . All the patients underwent UDCA treatment at 
least 48 weeks . The biochemical response at one year of 
treatment was defined by Barcelona and Paris II criteria . 
Diagnostic performance was evaluated by receiver oper-

ating characteristic curve (ROC) . Analysis was performed 
by SPSS21 .0 and MedCalc . Results: One hundred and three 
(aged 52 .64±9 .06, 89 female, 86 .4%) eligible patients were 
enrolled . According to Barcelona criteria, 57 cases (55 .3%) 
achieved response at week 48 of treatment . The decrease 
of ALP at week 4 was independently associated with 
1-year-response (P<0 .001, OR=0 .916,95%CI: 0 .879-0 .955) 
according to binary logistic regression analysis . The ROC 
revealed the area under the curve (AUC) was 0 .893 . The 
cut-off value of ALP decrease percentage was 34 .9%, with 
the sensitivity 0 .84, specificity 0 .82 . According to Paris II 
criteria, 36 cases (34 .95%) achieved response at week 48 
of treatment . The levels of ALP (P<0 .001, OR 0 .092, 95%CI: 
0 .025-0 .337), TBIL (P=0 .001, OR 8 .106, 95%CI: 2 .439-
26 .942) were proved to be associated with 1-year-resonse . 
The ROC revealed the AUC was 0 .898 . The normalization 
of TBIL with ALP≤330 was associated with 1-year-resonse 
of Paris II, with sensitivity 0 .92, specificity 0 .81 . Conclu-
sion : For naïve PBC patients treated with UDCA, the levels 
of ALP and TBIL at Week 4 were associated with 1-year 
response: a reduction of ALP more than 35% from baseline 
predicts biochemical response of Barcelona criteria; the 
normalization of TBIL with ALP≤330U/L predicts biochem-
ical response of Paris II criteria .
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Liver Transplant (LT) Candidates with Primary 
Biliary Cholangitis (PBC) Experience Higher 
Wait List Mortality: Data from the Scientific 
Registry of Transplant Recipients (SRTR)
Zobair M. Younossi1, Maria Stepanova2, Leyla de Avila3, 
Aijaz Ahmed4, Robert J. Wong5, Sammy Saab6, Kris V. Kowd-
ley7, Kimberly A. Brown8, Marcelo Kugelmas9, Andrei Racila2; 
1Center for Liver Diseases, Department of Medicine, Inova 
Fairfax Hospital, Falls Church, VA; 2Center for Outcomes 
Research in Liver Disease, Washington DC, DC; 3Guy and Betty 
Beatty Center for Integrated Research, Falls Church, VA; 4Divi-
sion of Gastroenterology and Hepatology Stanford Uni-
versity School of Medicine, Palo Alto, CA; 5Alameda Health 
System - Highland Hospital, Alameda, CA; 6UCLA Medical Cen-
ter, Los Angeles, CA; 7Liver Center Swedish Medical Center, 
Seattle, WA; 8Division of Gastroenterology and Hepatology, 
Los Angeles, CA; 9South Denver Gastroenterology, Denver, CO

BACKGROUND: PBC can progress leading to LT . It is 
suggested that PBC patients may be disadvantaged on LT 
list due to MELD priority listing . We assessed prevalence, 
waiting time, on-the-list mortality and post-LT survival in 
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LT-listed PBC patients . . METHODS: From the SRTR data 
(1994-2016), we selected adult LT candidates & recipients 
with PBC, and compared their outcomes to patients with 
chronic hepatitis C (CHC) . RESULTS: During study period, 
223,391 adults were listed for LT in the U .S . Of these, 8,340 
(3 .7%) were listed for PBC and 65,197 (29 .2%) for CHC . 
PBC candidates were older, more commonly female and 
Caucasian (p<0 .0001) . PBC candidates were less likely to 
be overweight or obese, diabetic, and hypertensive (all 
p<0 .0001) . In contrast, PBC had more severe disease as indi-
cated by higher MELD and more ICU support (p<0 .0001) . 
From 1994-2002, PBC experienced longer waiting time 
compared to CHC (median 252 vs . 215 days, p<0 .0001) 
but this was no longer observed from 2003-2016 (105 vs . 
113 days, p=0 .51); transplant rates were similar (58% vs . 
56%; p>0 .05) but PBC had higher on-list mortality (Figure) . 
However, after exclusion of HCC (2 .5% in PBC vs . 20 .2% in 
CHC), on-list mortality was no longer different (p>0 .05) . 
Post-LT data was available for 4,946 PBC & 30,770 CHC 
patients . Although immediate post-transplant mortality 
was similar (p=0 .12), 1-year (10 .8% vs . 14 .4%), 3-year 
(15 .8% vs . 24 .9%) and 5-year mortality (19 .8% vs . 32 .3%) 
were lower for PBC as compared to CHC (p<0 .0001) . Inde-
pendent predictors of post-LT mortality in PBC without 
HCC included age [adjusted hazard ratio (aHR)=1 .025 
(95% CI=1 .013-1 .037) per year], public insurance [1 .33 
(1 .07-1 .64)], prior LT [1 .61 (1 .10-2 .36)], and longer post-LT 
inpatient stay [1 .009 (1 .006-1 .012) per day] (p<0 .02) . 
CONCLUSIONS: Although PBC LT candidates do not expe-
rience longer wait time, they have higher on-the-list 
mortality than CHC . This is primarily affected by MELD 
advantage for HCC . A combination of higher on-list 
mortality and more severe disease indicates higher unmet 
need for PBC patients waiting for LT .
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“Pathological features of primary sclerosing 
cholangitis identified by bile proteomic  
analysis”
Christian Rupp1,3, Konrad A. Bode2, Yvonne Leopold1, 
Peter Sauer1,3, Daniel Gotthardt1; 1Internal Medicine IV, Uni-
versitiy Hospital Heidelberg, Heidelberg, Germany; 2Depart-
ment of Infectious Diseases, Medical Microbiology and 
Hygiene, University of Heidelberg, Heidelberg, Germany; 
3Interdisciplinary Endoscopy Unit, University Hospital Heidel-
berg, Heidelberg, Germany

Background & Aims: Primary sclerosing cholangitis (PSC) 
is a chronic cholestatic liver disease of unknown origin . 
Previous bile proteomic analyses in patients with PSC 
have revealed changes in disease activity specific to malig-
nant transformation . We aimed established a reference 
bile duct-derived bile proteome for PSC that can be used 
to evaluate biliary pathophysiology . Methods: Samples 
were collected from patients with PSC or with choledo-
cholithiasis (control) (n = 6 each) . Furthermore, patients 
with PSC-associated cholangiocarcinoma (CC) and with 
CC without concomitant PSC were analyzed . None of the 
patients showed signs of inflammation or infection based 
on clinical and laboratory examinations . Proteins overex-
pressed in patients with PSC relative to control patients 
were detected by two-dimensional difference gel electro-
phoresis and identified by liquid chromatography-tandem 
mass spectrometry . Functional proteomic analysis was 
performed using STRING software . Results: A total of 101 
proteins were overexpressed in the bile fluid of patients 
with PSC but not in those of controls; the majority of these 
were predicted to be intracellular and related to the ribo-
somal and proteasomal pathways . On the other hand, 
91 proteins were found only in the bile fluid of controls; 
most were derived from the extracellular space and were 
linked to cell adhesion, the complement system, and the 
coagulation cascade . In addition, proteins associated with 
inflammation and the innate immune response—e .g ., 
cluster of differentiation 14, annexin-2, and components 
of the complement system—were upregulated in PSC . The 
CC-Proteome comprises 246 proteins in contrast to 311 
proteins in the PSC/CC-Proteome . 15 proteins were only 
found in CC-patients and 80 proteins only in PSC/CC-pa-
tients . The most prominent pathways in CC-patients was 
the Wnt signalling pathway, whereas in PSC/CC-patients 
inflammation associated cytokine and chemokine path-
ways were upregulated . In PSC/CC-patients DIGE-analysis 
revealed biliary CD14 and Annexin-4 expression, among 
others, as the most prominent protein that discriminates 
between both cohorts . Conclusions: In conclusion, we 
identified disease-specific alterations in the bile duct-de-
rived bile proteome in PSC . Our findings suggest that 
perturbation in cholangiocyte secretion may underlie 
the pathogenesis of this disorder, and provide potential 
therapeutic targets for PSC treatment . PSC associated CC 
displays specific biliary protein pattern that are detectable 
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by proteome analysis and emphasizes an inflammation 
driven carcinogenesis compared to sporadic CC .
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Suboptimal Adherence to Screening Guide-
lines for Primary Sclerosis Cholangitis in a 
Canadian Centre
Robert A. Mitchell1, Nazlee Tabarsi1, Amy Wong2, 
Alnoor Ramji1, Hin Hin Ko1; 1St. Paul’s Hospital, Division of 
Gastroenterology, Department of Medicine, University of 
British Columbia, Vancouver, BC, Canada; 2Gastroenterology 
Research Institute (GIRI), Vancouver, BC, Canada

Background: Patients with primary sclerosing cholan-
gitis (PSC) are known to be at increased risk for compli-
cations including cholangiocarcinoma, colorectal cancer, 
gallbladder cancer, and metabolic bone disease . AASLD 
guidelines provided recommendations for screening of 
these conditions, but little is known about the adher-
ence to these guidelines and prevalence of complications . 
Methods: A retrospective chart review was conducted of 
patients with confirmed PSC under the care of gastro-
enterologists at an academic tertiary care center in 
Vancouver between January 2010 and April 2017 . Results: 
Eighty-two patients with PSC were identified . The mean 
age at diagnosis was 36 .9 ± 18 .3 years . 59 .4% of patients 
were asymptomatic at presentation . Diagnosis of PSC was 
confirmed by ERCP in 42 .5% of patients, MRCP in 38 .8%, 
and biopsy in 18 .7% . 62 (75 .6%) had a concomitant diag-
nosis of inflammatory bowel disease . Among patients 
with PSC and IBD without colectomy, 59 .6% had colonos-
copy for colorectal cancer surveillance every one to two 
years . 80 .9% had colonoscopies at least every five years . 
Among patients with IBD, 43 .5% were on a 5-ASA agent, 
17 .7% infliximab, 6 .5% vedolizumab, 1 .6% adalimumab, 
14 .5% azathioprine and 29 .0% were on no IBD therapy . 
Of patients with concomitant IBD, 24 .2% had undergone 
bowel resection . 65 .0% of PSC patients without IBD under-
went a screening colonoscopy . Only 1 .2% of patients had 
colorectal cancer diagnosed following PSC diagnosis . Only 
13 .3% of PSC patients had bone mineral density testing 
performed . 45 .1% had CA 19-9 measured at least once 
while only13 .4% had CA19-9 measured annually . Amongst 
those with CA19-9 measured at least once, 13 .5% had 
values exceeding 130 U/mL . 5 .1% of all PSC patients devel-
oped cholangiocarcinoma and two were identified to have 
died from complications of cholangiocarcinoma (2 .4%) . 
15 .0% of patients had adherence to annual ultrasound 
for gallbladder cancer surveillance and 6 .1% had chole-
cystectomy performed for suspected gallbladder cancer . 
Lastly, only 9 .7% had annual surveillance by MRCP/ERCP . 
Conclusions: Despite guidelines advocating close surveil-
lance of PSC patients for complications of their disease, 
our results show that even in an academic tertiary care 
center there is considerable room for improvement in 
practice . Strategies to enhance guideline adherence are 
clearly needed . Further statistical analysis of this data is 
underway to determine whether adherence to guideline 
screening recommendations predicts favorable outcomes 
in this cohort .
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Validation of the GLOBE Score and the UK-PBC 
Risk Score in Japanese patients
Osamu Yoshida, Masanori Abe, Atsushi Yukimoto, 
Yusuke Imai, Yoshiko Nakamura, Takao Watanabe, Yohei Koi-
zumi, Masashi Hirooka, Yoichi Hiasa; Gastroenterology and 
Metabology, Ehime University, Toon, Japan

Background: Primary biliary cholangitis (PBC) is a progres-
sive liver disease and UDCA (Ursodeoxycholic acid) is the 
only available pharmacotherapy for PBC . The majority 
of PBC patients are well treated with UDCA, but some 
show poor response and exhibit an unfavorable prog-
nosis . Treatment response to UDCA could affect the prog-
nosis of PBC . Two predictive models for PBC long term 
outcome, the GLOBE Score and the UK-PBC Risk Score, 
have recently been proposed . These predictive models 
are derived using data from PBC patients in either North 
America or Europe . This study therefore aimed to validate 
the utility of the GLOBE Score and the UK-PBC Risk Score in 
Japanese patients with PBC . Method: Data from 282 Japa-
nese PBC patients were retrospectively analyzed in this 
study . Patients with overlapping with autoimmune hepa-
titis, high ALT (>5 times upper limit of normal) and less 
than 2 years of follow-up were excluded . The endpoints 
were defined as liver transplantation or liver-related 
death due to liver failure, hepatocellular carcinoma and 
varices bleeding . The GLOBE Score and the UK-PBC Risk 
Score were evaluated with the enrolled patients . Results: 
A total of 172 patients were enrolled . Nineteen patients 
(11 .0%) reached the endpoint during follow-up (mean, 
99 .5±61 .7 months; range, 16-295 months) . ROC analysis 
revealed that the AUROC for the GLOBE score was 0 .719 
(5 years: p=0 .0018; 10 years: p<0 .001; 15 years: p=0 .0018) 
and the AUROC for the UK-PBC Risk Score was 0 .748 (5 
years: p=0 .0593, 10 years: p=0 .0101, 15 years: p=0 .0027) . 
The GLOBE score >0 .30 (original threshold value) provided 
68 .4% sensitivity, 58 .8% specificity, 59 .8% accuracy) 
whereas the GLOBE score >0 .65 provided higher sensitivity 
(63 .2%), higher specificity (81 .0%) and higher accuracy 
(86 .0%) . Conclusion: Both the GLOBE Score and the UK-BC 
Risk Score are useful for predicting the prognosis of Japa-
nese PBC patients, but optimization of threshold values 
may be necessary for the GLOBE Score .
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Pruritus, dryness, fatigue and health-related 
quality of life in Japanese patients with 
primary biliary cholangitis
Minami Yagi1, Atsushi Tanaka1, Masanori Abe2, Tadashi Nami-
saki3, Hitoshi Yoshiji3, Atsushi Takahashi4, Hiromasa Ohira4, 
Atsumasa Komori5, Satoshi Yamagiwa6, Kentaro Kikuchi7, 
Tetsuya Yasunaka8, Akinobu Takaki8, Yoshiyuki Ueno9, 
Akira Honda10, Yasushi Matsuzaki10, Hajime Takikawa1; 
Tokyo Hepatitis Association, Japan PBC Study Group (JPBCSG); 
1Department of Medicine, Teikyo University, Tokyo, Japan; 
2Department of Gastroenterology and Metabology, Ehime 
University Graduate School of Medicine, Ehime, Japan; 3Third 
Department of Internal Medicine, Nara Medical University, 
Nara, Japan; 4Department of Gastroenterology, Fukushima 
Medical University School of Medicine, Fukushima, Japan; 
5Clinical Research Center, National Hospital Organization 
(NHO) Nagasaki Medical Center, Nagasaki, Japan; 6Depart-
ment of Gastroenterology and Hepatology, Niigata Univer-
sity Graduate School of Medical and Dental Sciences, Niigata, 
Japan; 7The Fourth Department of Internal Medicine, Teikyo 
University Mizonokuchi Hospital, Kawasaki, Japan; 8Depart-
ment of Gastroenterology and Hepatology, Okayama 
University Graduate School of Medicine, Dentistry, and Phar-
maceutical Sciences, Okayama, Japan; 9Department of Gas-
troenterology, Faculty of Medicine, Yamagata University, 
Yamagata, Japan; 10Division of Gastroenterology and Hepa-
tology, Department of Internal Medicine, Tokyo Medical Uni-
versity Ibaraki Medical Center, Ibaraki, Japan

Backgrounds and Aims: Patients with primary biliary chol-
angitis (PBC) suffer from various symptoms, including 
pruritus, dryness and fatigue, and health-related quality 
of life (HrQOL) of patients with PBC are frequently 
impaired due to presence of these symptoms . HrQOL in 
PBC, although extensively investigated in the Europe and 
the North America, has never been studied in other areas 
with different social and cultural backgrounds . Herein, 
we conducted a multicenter, questionnaire-based, nation-
wide study in Japan to clarify HrQOL of patients with PBC . 
Patients and Methods: We asked patients with PBC at 
out-patient clinic consecutively to participate in this study . 
Patients who agreed to participate were asked to fill out 
two questionnaires, PBC-40 and SF-36, and send them back 
by mail . The scores in these questionnaires, demographics, 
laboratory data, and presence of liver-related symptoms 
were statistically analyzed . Results: Four-hundred and 
ninety-six Japanese PBC patients (male/female=52/444) 
agreed to participate . Age and duration after diagnosis 
were 66 .1 +/- 9 .9 and 2 .7 [0 .1-44 .8] years in average, 
respectively . Thirty-five patients had one or more decom-
pensated symptoms . Moderate to severe pruritus, defined 
as more than 9 out of 12 points in PBC-40 itch score, were 
present in 141 (29%) patients with PBC . The itch score 
was not associated with age, sex and histological stage 
at diagnosis, but had a statistically significant association 
with durations after diagnosis (P<0 .001, R=0 .244), serum 
ALP (P<0 .001, R=0 .205), albumin (P=0 .016, R=-0 .120) and 
INR (P=0 .004, R=0 .184) . Itch score was 3 .2 +/-3 .1 and 2 .6 
+/- 3 .0 in advanced PBC and early PBC, respectively, being 
significantly higher in advanced PBC . Nevertheless, 28% of 
patients with early PBC had moderate to severe pruritus . 
In addition, moderate to severe dryness and fatigue were 
experienced in 249 (50%) and 73(15%) patients with PBC, 
respectively . Regarding SF-36, “role physical” domain was 
most impaired (40 .9 +/- 18 .0), followed by “physical func-
tioning” domain (42 .7 +/- 14 .3) . PCS, MCS and RCS were 

46 .5+/-16 .3, 60 .0+/-12 .2 and 44 .7+/- 18 .0, respectively, and 
thus overall HrQOL was mainly impaired in physical as well 
as role-social domains . Conclusion: Pruritus, dryness and 
fatigue are experienced by a substantial part of Japanese 
PBC patients, and HrQOL in Japanese patients with PBC 
was significantly impaired . Improvement of these symp-
toms are crucial targets of novel therapeutic interventions .
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Diverse spectrum of liver and systemic 
diseases in AMA-positive subjects
Stephan Zandanell1, Lukas Denkmayr1, Sebastian Eder1, 
Michael P. Strasser1, Lars Stechemesser1, Bernhard Paulwe-
ber1, Christian Datz2, Elmar Aigner1; 1First Department of 
Medicine, Paracelsus Medical University Salzburg, Salzburg, 
Austria; 2Department of Internal Medicine, Krankenhaus 
Oberndorf, Oberndorf, Austria

Background and Aims: Anti-mitochondrial antibodies 
(AMA) serve as a disease specific marker for primary 
biliary cholangitis (PBC) with approximately 95% speci-
ficity . However, the spectrum of diseases in AMA positive 
subjects has only been incompletely defined . The aim of 
this study was to determine the clinical disease profile of 
subjects tested positive for AMA in a central laboratory 
which performs all autoantibody tests for the region . 
Methods: Overall, 455 patients were tested AMA posi-
tive between 2005 and 2015 (89 male, 366 female) . We 
invited all subjects to a liver outpatient visit for detailed 
laboratory and clinical reevaluation in 2016 . Baseline data 
and the subsequent course with respect to systemic and 
liver-related morbidity and mortality were determined in 
276 subjects . Outpatient workup included investigation 
of laboratory characteristics, liver stiffness measurement, 
and detailed medical interview regarding former clin-
ical history . Results: Ninety subjects had died, 181 were 
unavailable for follow-up (FU), 186 were available for 
FU . Causes of death were mainly cardiovascular events 
including stroke (n=30), and malignancies (n=23); hepatic 
events (n=12) were less often observed . At baseline (BL), 
146 of 455 subjects (32 .1%) fulfilled diagnostic criteria 
of PBC . Of those, 61 (13 .4%) patients had an accompa-
nying autoimmune disease, most commonly Hashimoto 
thyroiditis (n=21), autoimmune hepatitis (AIH, n=11), 
less commonly rheumatoid arthritis (RA, n=4), systemic 
lupus erythematodes (SLE, n=3) or an overlap syndrome 
comprising three or more of the named conditions (n=5) . 
Further liver diseases present were non-alcoholic fatty 
liver disease (NAFLD, n=7), AIH (n=6), viral hepatitis (n=5), 
alcoholic liver disease (n=2) and haemochromatosis (n=2) . 
Twenty-eight patients (6 .2%) had an underlying collagen 
vascular disease without liver disease at BL: systemic scle-
rosis (n=8), RA (n=6), psoriasis (n=6), SLE (n=5), Sjögren’s 
syndrome (n=2), antiphospholipid syndrome (n=1), adult 
onset Still’s disease (n=1) . At follow-up, twelve previously 
unknown cases of PBC (6 .5% of 186) were detected . AMA 
were not detectable in twenty-two (11 .9%) at the time 
of reevaluation . Twenty subjects (10 .8%) did not have 
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evidence of liver diseases or autoimmune diseases but 
were diagnosed with cancer or cardiovascular disease as 
their main diagnosis . Conclusions: AMA positivity is linked 
to a range of autoimmune disorders, still most commonly 
to PBC . Only a minor proportion of patients without PBC 
at BL develop PBC over approximately 5 years . Mortality in 
AMA positive subjects is not linked to hepatic disease but 
mainly due to malignant or vascular causes .
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The risk predictive values of UK-PBC and 
GLOBE scoring system and performance of 
biochemical response criteria in Chinese 
patients with primary biliary cholangitis (PBC) 
on ursodeoxycholic acid
Ang Huang3, Yin Sun3, Cheng Wang2,4, Yudong Wang2, 
Jing Chen2, Vanessa Wu2, Zhengsheng Zou3, George Lau2,1; 
1Gastroenterology & Hepatology, Humanity & Health Med-
ical Centre, Hong Kong, Hong Kong; 2Humanity and Health 
Research Center, Hong Kong, Hong Kong; 3Centre of non-in-
fectious liver diseases, Beijing 302 Hospital, Beijing, China; 
4Department of Infectious Diseases, Nanfang Hospital, Guang-
zhou, China

Background and Aim Several risk assessment scoring 
systems have been proposed to assess the therapeutic 
response and predict long-term prognosis in ursodeoxy-
cholic acid (UDCA)-treated primary biliary cholangitis 
(PBC) patients, in order to risk stratify PBC patients and 
guide their management . However these scoring systems 
have not been fully validated in Chinese population . This 
study compared the prognostic ability of these criteria 
and validated the scoring systems in a cohort of Chinese 
PBC patients . Methods Seventy-four consecutive patients 
(mean age 47, female sex 82 .4%, median follow-up of 
3 .0 years [range, 1-9 years]) with biopsy-proved PBC all 
treated with UDCA from one of the biggest tertiary hospi-
tals in China (Beijing 302 hospital) were included . Clin-
ical characteristics and liver biochemistry were collected 
at every 6-month interval . Death, liver transplantation 
(LT) and complications of cirrhosis were used as clin-
ical adverse outcome . The prognostic ability of UK-PBC 
score and GLOBE score were evaluated alongside those 
of the Barcelona, Paris-1, Rotterdam, and Paris-2 criteria . 
Cox proportional hazards regression analysis was used 
to identify the risk factors for progression after a year 
of UDCA treatment . The Area-Under-the-Receiver-Op-
erating-Curve (AUROC) for survival analysis (c-statistics) 
was used to determine the performance of each prog-
nostic method . Results The survival rates without adverse 
outcome at 2, 5 and 8 years were 95% and 78% and 57% 
respectively . Female sex (HR 4 .5, 95%CI 1 .1-18 .3, p=0 .004), 
bilirubin after a year of UDCA (UDCA 1st year) (HR 7 .3, 
95%CI 2 .8-18 .6, p<0 .001), albumin at UDCA 1st year (HR 
0 .80, 95% CI: 0 .66-0 .99, p=0 .038), aspartate aminotrans-
ferase (AST) at UDCA 1st year (HR 0 .12, 95% CI: 0 .04-0 .40, 
p=0 .001), and platelet count at UDCA 1st year (HR 0 .989; 
95% CI: 0 .982-0 .997, p=0 .004) were independently asso-
ciated with adverse outcomes (AUROC, 0 .88) . Paris I was 
the most powerful predictor among four criteria (HR, 3 .6, 

95%CI 1 .2-11 .6, AUROC 0 .63) for non-responders versus 
responders . According to Paris I criteria 8-yrs survival was 
79 .2% for responders and 37 .2% for non-responders . The 
5-year survival was 69 .9% and 96 .9% predicted by GLOBE 
score and UK-PBC score and AUROC was 0 .79 and 0 .77 
respectively . Conclusion This analysis confirms the prog-
nostic value of previously proposed response criteria and 
scoring system . Paris I was the most powerful predictor 
while GLOBE score predicted more accurate than UK-PBC 
score in our Chinese PBC cohort .
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Endoscopic Therapy with a Large Caliber 
Fenestrated Stent is Effective and Safe in 
Patients with Dominant Strictures and Primary 
Sclerosing Cholangitis
Arvind R. Murali, Maen M. Masadeh, Subhash Chandra, Wil-
liam B. Silverman, Frederick Johlin; Gastroenterology & Hepa-
tology, University of Iowa Hospitals & Clinics, North Liberty, IA

Background: Endoscopic retrograde cholangio-pancrea-
tography (ERCP) with balloon dilation is recommended 
over stent placement for patients with dominant strictures 
and PSC, as conventional plastic stents have small side-
holes and prone to stent occlusion and/or cholangitis . We 
aimed to determine (i) safety and efficacy of biliary wedge 
stent with multiple oblong radial holes (3mm*1 .5mm in 
diameter) that theoretically allows adequate drainage 
of bile, (ii) improvement in MELD score following endo-
scopic biliary stenting . Methods: Single centre review of 
PSC patients with dominant strictures who received endo-
scopic therapy from 2005 to 2015 . Assessed outcomes were 
change in clinical and biochemical profile, and MELD score 
with endoscopic therapy, and procedural and stent-re-
lated complications . Results: Out of 207 patients with PSC, 
40(19%) with dominant strictures received endoscopic 
biliary stenting with or without balloon dilation . Mean 
age was 49 .2±16 .2 years, 27(64%) were males . All patients 
had improvement in biliary strictures and achieved stent 
free status; median ERCP per patient was 3 (range 2-10) . 
Pruritus, jaundice, and liver chemistries significantly 
improved with endoscopic therapy (p<0 .01) . Improvement 
in liver biochemical profile was persistent at 3, 6, 12 and 24 
months after stent therapy . Median MELD prior to inter-
vention was 11 (range 6-21) and after stent removal was 
7 (range 6-13) (p<0 .01) . Eight patients had a total of 9 
complications (8 cholangitis, 1 pancreatitis) . No patient 
required admission to intensive care unit . No bile duct 
perforation or death was noted . Conclusions: Endoscopic 
stent therapy using biliary wedge stents with large radial 
holes is effective and safe in the treatment of dominant 
strictures . MELD score improvement indicates that endo-
scopic therapy may improve survival in patients with domi-
nant strictures and PSC .
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Collagen proportionate area correlates with 
histological stage and predicts clinical events 
in primary sclerosing cholangitis.
Francesca Saffioti1,2, Andrew R. Hall1, Manon de Krijger3, 
Joanne Verheij4, Stefan G. Hubscher5,6, Tu Vinh Luong7, Mas-
simo Pinzani1, Cyriel Y. Ponsioen3, Douglas Thorburn1; 1Sheila 
Sherlock Liver Centre, Royal Free London NHS Foundation 
Trust and UCL Institute for Liver and Digestive Health, Uni-
versity College of London, London, United Kingdom; 2Depart-
ment of Clinical and Experimental Medicine, University of 
Messina, Messina, Italy; 3Department of Gastroenterology 
and Hepatology, Academic Medical Center, Amsterdam, 
Netherlands; 4Department of Pathology, Academic Medi-
cal Center, Amsterdam, Netherlands; 5National Institute for 
Health Research, Birmingham Liver Biomedical Research Unit, 
Institute of Immunology and Immunotherapy, University of 
Birmingham, Birmingham, United Kingdom; 6Department of 
Cellular Pathology, Queen Elizabeth Hospital, Birmingham, 
United Kingdom; 7Department of Cellular Pathology, Royal 
Free Hospital, London, United Kingdom

BACKGROUND Primary sclerosing cholangitis (PSC) is a 
chronic cholestatic liver disease, for which no biomarkers 
for stratification and predicting prognosis are established . 
Quantitative liver fibrosis assessment by collagen propor-
tionate area (CPA) measurement has been demonstrated 
to correlate with clinical outcomes in chronic HCV and 
non-alcoholic fatty liver disease . We aimed to investigate 
the ability of CPA to quantify liver fibrosis and predict clin-
ical events in a cohort of PSC patients . METHODS Biopsies 
from 102 PSC patients (67 male) with median follow-up 
post-biopsy of 88 (0-371) months from two European 
centres were retrospectively assessed by two expert histo-
pathologists in tandem, using grading (Ishak, Nakanuma) 
and staging (Ishak, Nakanuma, Ludwig) systems recently 
validated to predict clinical events in PSC . CPA was deter-
mined by image analysis of picro-Sirius red stained sections 
according to our protocol . Clinical information was retro-
spectively recorded . Correlations between CPA, staging 
and grading were assessed using the Kruskal-Wallis test; 
their associations with three outcomes: endpoint1 (EP1) 
time to PSC-related death, liver transplant (LT) or primary 
liver cancer, EP2 time to LT, and EP3 occurrence of cirrhosis 

related symptoms (CRS) were estimated using Cox regres-
sion analysis . Kaplan-Meier curves according to CPA 
tertiles were generated for each endpoint and crude risk 
was compared by the log-rank test . RESULTS Twenty-nine 
(28%) patients met composite EP1; 18 (18%) underwent 
LT and 35 (34%) developed CRS . CPA correlated with 
histological stage determined by each scoring system 
(P<0 .001), and grade by Ishak (P=0 .005) but not Nakanuma 
(P=0 .086) . Histological stage using Nakanuma, Ishak or 
Ludwig systems were significantly associated with all three 
endpoints (P<0 .05) . On Cox regression analysis, CPA was 
significantly associated with EP1 (HR 1 .027, 95%CI 1 .00-
1 .05, P<0 .03) and EP3 (HR 1 .031, 95%CI 1 .01-1 .05, P<0 .01), 
but not with EP2 (P=0 .31) . Median transplant-free survival, 
time to LT and time to CRS were shorter in patients with 
higher CPA on the Kaplan-Meier analysis (P<0 .04 (Fig .1), 
P=0 .05 and P<0 .01, respectively) . CONCLUSION Quan-
titative fibrosis assessment by CPA has utility in PSC . It 
correlates with established histological staging systems 
and predicts clinical events . CPA may be used to stage 
fibrosis and for risk stratification in PSC and should be 
evaluated further within prospective clinical trials .
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Repeat Liver Transplantation for Recurrent 
Primary Sclerosing Cholangitis: Survival Assess-
ment in 15-year Experience
Omar Y. Mousa1, Surakit Pungpapong2, Kristopher Croome2, 
David D. Lee2, Justin H. Nguyen2, Denise M. Harnois2; 1Gas-
troenterology and Hepatology, Mayo Clinic, Jacksonville, FL; 
2Department of Transplant, Mayo Clinic, Jacksonville, FL

Background: Primary sclerosing cholangitis (PSC) recurs in 
up to 20% of patients transplanted for PSC . We evaluated 
liver transplant (LT) outcomes with a focus on patient and 
graft survival among recipients of primary LT for PSC and 
repeat LT for recurrent PSC (rPSC) . Methods: We retro-
spectively reviewed the liver transplant database at a 
large center between 01/2000 and 12/2012 . We identified 
patients with PSC who underwent first LT . We evaluated 
the clinical course and identified LT recipients for rPSC . 
Patients requiring multiple-organ transplantation were 
excluded . Kaplan-Meier survival analysis was performed . 
Results: 135 out of 2208 patients underwent deceased 
donor LT for PSC . Mean recipient age 49±13 years (range 
19-73), 64% males . Mean MELD score at transplant 19±7 
(range 6-40) . Mean donor age 48±23 (range 4-87) . Mean 
CIT 7±2 . mean WIT 31±10 . 90% had roux-en Y duct anasto-
mosis . 61% had IBD . 10% had cholangiocarcinoma (CCA) 
(12 completed preoperative Mayo protocol for CCA) . 
Eleven patients (8%) had repeat LT for rPSC . 100% had 
roux-en Y duct anastomosis . None had CCA and 45% had 
IBD . There was no significant difference between recipients 
of repeat LT for rPSC and primary LT recipients in terms of 
recipient age at LT, donor age, BMI at listing or donor 
BMI, CIT or WIT, or MELD score at LT . Waiting time for 
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LT was significantly longer among those who underwent 
repeat LT for rPSC (mean 198 days vs . 97 days, p=0 .03) . 
Kaplan-Meier patient and graft survival distributions were 
not statistically different among recipients of repeat LT 
for rPSC compared to those who underwent primary LT 
for PSC (log-rank p=0 .64 and 0 .85, respectively) (Figure 1) . 
The estimated patient and graft survival probabilities of 
5-years among recipients of repeat LT for rPSC compared 
to recipients of primary LT for PSC were: 55% vs . 74% and 
55% vs . 70% . Conclusions: Survival outcomes among recip-
ients of repeat LT for recurrent PSC were lower but not 
statistically different from recipients of primary LT for PSC . 
The 5-year survival probability after repeat LT for recur-
rent PSC supports the decision to proceed with LT in this 
unique population .
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Health status and disease burden in Primary 
Sclerosing Cholangitis are mainly determined 
by fatigue and pruritus
Kim van Munster, Marcel Dijkgraaf, Ulrich Beuers, 
Cyriel Y. Ponsioen; Gastroenterology and Hepatology, Aca-
demic Medical Center, Amsterdam, Netherlands

Background Primary sclerosing cholangitis (PSC) is a 
cholestatic disease in which chronic inflammation leads 
to progressive destruction of the biliary tree . There is no 
curative treatment for PSC, except for liver transplanta-
tion . Improvement of quality of life is a major therapeutic 
goal . The aim of this study is to measure health status and 
to identify factors that influence disease burden in PSC 
patients . Methods We performed a cross-sectional study 
with digital questionnaires in a population based cohort 
in the Netherlands . Health status was measured by use 
of the Short Form-36 (SF-36) . Sub-scores on the different 
domains and the mental component score (MCS) and phys-
ical component score (PCS) of patients were compared to 
normative data of the Dutch population . Determinants of 
the MCS and PCS were identified by univariate and multi-
variate regression analysis . Results Out of 206 patients 
133 (71%) completed the questionnaire . Mean age was 54 
years, 65% were male, 57% had co-existing inflammatory 
bowel disease (IBD) and 9% had undergone liver trans-
plantation . Sub-scores of 5 out of 8 SF-36 domains were 
decreased in PSC patients compared to healthy controls 
(Table 1) . The PCS was reduced by a higher age and 
the presence of pruritus, fatigue and right upper quad-
rant abdominal pain, respectively . The MCS was mainly 
reduced by fatigue or pruritus . Gender, presence of IBD 
and a previous liver transplantation did not affect the 

MCS and PCS . Conclusion General health perceptions, 
physical role functioning and vitality are major health 
burdens in patients with PSC . Higher age and presence 
of fatigue, pruritus and pain, but not the presence of IBD 
or a previous liver transplantation determine the health 
burden . Monitoring and management of symptoms should 
have a central role in treatment of PSC patients . 

Short Form-36 domains and scores in PSC patients compared 
to normative data
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Early identification of candidates for second-
line therapies in PBC using a UDCA-response 
model
Marco Carbone1,2, Alessandra Nardi3, Guido Carpino5, 
Holly Ainsworth4, Vincenzo Cardinale5, Michael A. Heneghan6, 
Gideon M. Hirschfield7, Douglas Thorburn8, Andrew Bathgate9, 
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United Kingdom; 2Division of Gastroenterology, University of 
Milan Bicocca, Milan, Italy; 3Department of Mathematics, Uni-
versity of Rome Tor Vergata, Rome, Italy; 4Institute of Health 
& Society, Newcastle University, Newcastle, United Kingdom; 
5Division of Gastroenterology, University of Rome la Sapienza, 
Rome, Italy; 6Institute of Liver Studies, King’s College Hospi-
tal, London, United Kingdom; 7Center for Liver Research and 
NIHR Biomedical Research Unit, University of Birmingham, Bir-
mingham, United Kingdom; 8Sheila Sherlock Liver Center, The 
Royal Free Hospital, London, United Kingdom; 9Scottish Liver 
Transplant Unit, Royal Infirmary of Edinburgh, Edinburgh, 
United Kingdom; 10Liver Unit, St James’s University Hospital, 
Leeds, United Kingdom; 11Institute of Genetic Medicine, New-
castle University, Newcastle, United Kingdom; 12Hepatology 
Unit, Addenbrooke’s Hospital, Cambridge, United Kingdom; 
13Institute of Cellular Medicine, Newcastle University, Newcas-
tle, United Kingdom

Background: The FDA have granted approval for obeticolic 
acid as add-on therapy for PBC patients with inadequate 
response to UDCA . This approach means that patients at 
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high risk of disease progression – those with inadequate 
response to UDCA – are left untreated for an additional 
year while they demonstrate their need for add-on therapy . 
Predicting at diagnosis the likelihood of response to UDCA 
would enable clinicians to offer second-line therapy from 
the outset to patients at highest risk . Aim of our study was 
to identify baseline variables that predict UDCA response, 
develop a model of treatment response, and explore its 
biological meaning . Methods: We analyzed data on 2,703 
patients from the UK-PBC Research Cohort treated with 
UDCA . We undertook logistic regression analysis of diverse 
explanatory variables to derive the best-fitting model . 
Endpoint was UDCA response, defined as ALP<1 .67 after 
at least 12 months of UDCA (Toronto criterion) . The model 
underwent external validation in a PBC cohort from Italy 
(n=494) . Then, we explored the biological plausibility of 
the model by looking at its correlation with ductular reac-
tion (DR) in an independent cohort of patients (N=20) for 
whom formalin fixed and paraffin embedded liver biop-
sies were available from the time of diagnosis . DR was 
evaluated by cytokeratin 7 (CK7) immunoreactivity on 
digitally scanned slides . The extent of CK7-positive DR was 
quantified by an image analysis algorithm . Results: The 
rate of UDCA response was 70% . The following are base-
line predictors of UDCA response: ALP (p<0 .0001), bilirubin 
(p=0 .0002), transaminases (TA;p<0 .0001), age (p<0 .0001), 
interval from diagnosis to start of UDCA (p<0 .0001) and 
change in ALP from diagnosis to start of UDCA (p<0 .0001) . 
Based on these variables we derived a predictive score 
(ps) of UDCA-response: UDCA-ps=0.88+0.61x(√Bil)-1– 
2.90xlog(ALP)+0.42xlog(TA)+0.03xage-01.5x(diagn-UDCA 
interval)-0.77xdeltaALP The score was validated in the 
Italian cohort (AUROC=0 .80) . In PBC liver biopsies, the 
extension of DR inversely correlated with the predictive 
probability of response (r=- 0 .777,p< 0 .0001) . Conclusions: 
We developed and externally validated a model predicting 
future UDCA response prior to initiation of therapy . 
It allows for early selection of patients for second line 
therapy . Notably, increased values of bilirubin and ALP, 
delayed initiation of UDCA in addition to ALP elevation 
significantly reduce response probability while increased 
age and TA have a positive effect . This emphasizes the 
importance prompt selection of optimal individualized 
therapy . Furthermore, UDCA-ps correlated with the exten-
sion of DR and has therefore a true biological meaning .
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Financial burden and predictors of disparities 
in Hospitalized patients with Primary Biliary 
Cirrhosis in the US
Tokunbo Ajayi1,2, Adeyinka C. Adejumo3,4, Jerome Okudo5, 
Samson Alliu6, Kelechi Adejumo4, Nnaemeka Onyeakusi7, Olu-
wole Adegbala8; 1Gastroenterology, Johns Hopkins Hospital, 
Baltimore, MD; 2Internal Medicine, Howard County General 
Hospital, Columbia, MD; 3University of Massachusetts Medical 
School, Worcester, MA; 4University of Massachusetts, Lowell, 
MA; 5School of Public Helath, University of Texas, Houston, 
TX; 6Internal Medicine, Maimonides Medical Center, Brook-
lyn, NY; 7Pediatric, Bronx-Lebanon Hospital Center, Bronx, NY; 
8Internal Medicine, Englewood Hospital and Medical Center, 
Englewood, NJ

Background: Primary Biliary Cholangitis (PBC) is an auto-
immune disease of the liver . Given low prevalence, resul-
tant minimal research attention, inequalities in health 
outcomes of PBC could go unnoticed for a prolonged 
period . Aim: To examined the clinical characteristics and 
disparities in outcomes among hospitalized patients with 
PBC in the US using the 2012-2014 Nationwide Inpatient 
sample . Methods: Patients who were hospitalized with a 
primary or secondary diagnosis of PBC were selected using 
ICD-9 codes (571 .6) . We identified numerous comorbid-
ities that could impact health outcomes and accounted 
for demographic-, patient- and hospital-level factors, and 
ran multivariate logistic regression models to estimate 
the adjusted odds for length of stay (LOS), total hospital 
charge (THC) and receipt of liver transplantation (LT) using 
SAS 9 .4 . Results: There were 21,488,293 inpatient admis-
sion records, of which 7,375 individuals were18 years and 
above with a diagnosis of PBC . Mean age was 64 years and 
most patients were females (84%) and Whites (74 .9%) . 
Admissions were majorly in hospitals for private non-profit 
(77 .1%), urban teaching centers (62 .7%) with large bed 
size (60 .94%) . Admissions were for a median LOS of 3 .3 
days requiring an average of 1 .6 procedures, incurring a 
median THC of $29,645 and resulting in mortality of 305 
subjects (4 .1%) . Significant predictors of increased THC are 
being in high income bracket, high number of procedures 
and LOS . For every 2 increase in the number of procedures, 
the odds of having THC greater than the average increases 
by 178%(AOR:2 .78[2 .51-3 .07]) . For every 5-day increase in 
LOS, the odds of THC increases by 424% (5 .24[4 .31-6 .37]) . 
Significant predictors against receiving liver transplant 
were increasing age, government insurance, uninsured 
and private controlled hospital . For every ten-year increase 
in age the odds to receive liver transplant reduces by 4% 
than the average (0 .96[0 .95-0 .97]) . Patients with Medicare/
no insurance as compare to private insurance had a 46% 
and 84% odds of not receiving liver transplant respec-
tively . (AOR:0 .54[0 .34-0 .85]), (AOR:0 .16[0 .05-0 .58]) . Signifi-
cant predictors of increased LOS were age, black race, high 
number of procedures and of comorbidities . Compared to 
Whites, Blacks have a 37% higher odds for having a longer 
LOS (1 .37[1 .10-1 .69] Conclusion: Our findings reveal huge 
disparities against uninsured individuals and those with 
Medicare & Medicaid in receiving liver transplantation and 
mortality . Blacks had longer LOS . More resources should 
be made available to provide adequate and affordable 
health care coverage to reduce these inequalities .
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The macrophage activation marker sCD163 
is associated with disease severity in patients 
with primary biliary cholangitis
Lars Bossen1, Peter Jepsen1,2, Peter Ott1, Henning Grønbæk1; 
1Department of Hepatology and Gastroenterology, Aarhus 
University Hospital, Aarhus C, Denmark; 2Department of Clin-
ical Epidemiology, Aarhus University Hospital, Aarhus C, Den-
mark

Background and aims: In primary biliary cholangitis (PBC) 
activated macrophages are involved in liver inflammation 
and fibrosis . The macrophage activation marker soluble (s)
CD163 is associated with liver disease severity and prog-
nosis in chronic viral hepatitis, non-alcoholic fatty liver 
disease, and liver cirrhosis . However, CD163 has never 
been investigated in PBC patients . We aimed to investi-
gate sCD163 levels in PBC patients, and hypothesized 
an association with liver disease severity . Methods: We 
included PBC patients from our outpatient clinic from 
September 2016 through March 2017 . We collected clin-
ical data, blood samples and performed fibroscan . Alkaline 
phosphatase (ALP) and fibroscan were used as markers of 
disease severity . Fibroscan measurements >9 .6 kPa is associ-
ated with poorer long-term prognosis in PBC patients . We 
used the Wilcoxon Rank Sum test to test for difference in 
sCD163 level between high and low risk patients, defined 
by fibroscan >9 .6 kPa . Results: We included 59 patients, 55 
(93%) women, with median age of 63 years (IQR 54-70), 
13 (22%) had overlap to autoimmune hepatitis, 95% were 
treated with ursodeoxycholic acid, and 42% had elevated 
sCD163 (>3 .86 mg/L) . We observed a positive correlation 
between sCD163 and ALP (Spearman’s rho=0 .27, p=0 .04), 
and between sCD163 and fibroscan (rho=0 .31, p=0 .02) . 
When separating the patients into low and high risk of 
events by fibroscan, 14 patients with fibroscan >9 .6 kPa 
had higher median sCD163 than 45 patients with fibroscan 
≤9 .6 kPa (4 .98 mg/L vs . 3 .1 mg/L, p=0 .002) . Conclusion: The 
macrophage activation marker sCD163 correlates with ALP 
and fibroscan in patients with PBC, and may be a new 
biomarker of disease severity in PBC patients .
Disclosures:
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Development of Endoscopy signs of Portal 
Hypertension in a group of selected patients 
with Primary Biliary Cholangitis treated with 
Ursodeoxycholic Acid: Results of a prospective 
and prolonged study
Carlos Guma1, Luis Viola2, Romina Moretti1, Zenón G. Macías1, 
Valeria S. Toconas1, Ariel H. Rios1, Estela Alvarez3, 
Marcelo A. Thome1; 1Gastroenterologia y Hepatologia, Hos-
pital Eva Peron, Ciudad de Buenos Aires, Argentina; 2Instituto 
de Gastroenterologia y Hepatología, Ciudad Autonoma de 
Buenos Aires, Argentina; 3Hospital Nacional Posadas, Buenos 
Aires, Argentina

Background and aim:Primary biliary cholangitis (PBC) is a 
chronic cholestatic liver disease that shows progression to 
cirrhosis portal hypertension (PH) and its complications . 
To document the outcome by invasive procedures (liver 

biopsy or portohepatic gradient) is not easy in medical 
practice . Then in this prospective and prolonged study 
we investigate the utility of the sequential esophagogas-
troduodenoscopy (EGD) to determine endoscopic signs of 
portal hypertension (PHES) also incidence and progres-
sion in pts with PBC in non cirrhotic phase treated with 
ursodeoxycholic acid (UDCA) . Methods:This cohort study 
(12-1991/12-2016 period) selected pts with PBC according 
to international criteria without cirrhosis, evidenced by 
liver biopsy and or images (abdominal ultrasound and 
tomography) at diagnosis moment . On the premise of an 
initial “normal EGD” (no PHES), the pts were included in 
a prospective follow up with EGD every two years . The 
presence of portal gastropathy (PG) defined as “mosaic 
pattern” in proximal stomach or development of esoph-
ageal varices (EV) were considered PHES . Then in all pts 
UDCA was administered in daily doses of 13-15 mg/kg . 
Exclusion criteria were cirrhosis, PG and or EV at initial 
evaluation . The results were evaluated for the biannual 
incidence of PG or varices during a minimum follow up 
of 24 months . The development of EV was considered 
the endpoint . Statistical methods used were Fisher Exact 
Test, Odds ratio (OR) and relative risk(RR) . Results: From 
81 pts evaluated 20 were excluded (12 for cirrhosis, 5 
discontinued UDCA and 3 presented PG on the initial 
EGD) . Then 61 pts with PBC in non cirrhotic phase (54 
female 34-74 years mean 55) were evaluated according 
to protocol . From these pts 70% (43/61) did not present 
PHES between 30 and 216 months (mean 89) of follow 
up . While 18(30%) developed PHES, in 15/18 (83%) the 
PG was the first sign between 24 and 240 months (mean 
92) RR 38 .8 IC 95% 22-12 .177 . Of the 15 pts with PG 8 
(53%) developed EV between 12 and 112 months (mean 
62) . In 2/18 (11%) EV were the first PHES between 24 
and 112 months (mean 68) RR 5 .8 IC 95% 0 .38-143 .4 
(OR 5 .7 IC 95% 0 .36-173 .3) . Only one patient (5 .5%) 
presented at the same time PG plus EV . The biannual 
incidence of PHES was of 4 .8 pts . Conclusions: The most 
frequent sign of endoscopic portal hypertension in PBC 
during a prolonged follow up was the portal gastropathy 
preceding to varices . With a risk of 38 times more than 
the pts without PHES . If these results are confirmed in 
further studies the portal gastropathy in PBC may have 
implications in the outcome and in the treatment .
Disclosures:
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Hepatic involvement of Graft-Versus-Host-
Disease and elevated total bilirubin levels 
portend poor prognosis after allogenic stem 
cell transplantation.
Ahmad S. Alawad, Juan Gea-Banacloche, theresa Jerussi, 
Sungyoung Auh, David E. Kleiner, Dennis Hickstein, Ron-
ald Gress, Daniel H. Fowler, Steven Pavletic, Terry Fry, 
Harry Malech, Elizabeth Kang, Christopher Koh, Theo Heller; 
national institutes of health, Rockville, MD

Background: Acute and chronic graft-versus-host-disease 
(GVHD) is a major complication affecting bone marrow 
transplant (BMT) recipients . It can affect multiple organs 
in the body but is most notable for affecting the skin, 
mucosa, gastrointestinal (GI) tract, liver and can result in 
significant morbidity and mortality . Aims: To evaluate and 
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identify factors associated with mortality in patients with 
GVHD after allogenic stem cell transplantation (allo-HSCT) . 
Methods: In a prospective observational study at the 
National Institutes of Health Clinical Center, patients were 
evaluated for the development of complications related to 
allo-HSCT . Patients underwent routine serological testing, 
physical examinations, evaluation of symptoms related 
to GVHD . Biopsies of skin, mucosa, upper GI tract GVHD 
(esophagus, stomach, or duodenum), lower GI tract GVHD 
(rectum, rectosigmoid, colon), and liver were performed 
when clinically indicated . Results: Of the 100 patients 
evaluated for the development of GVHD, 61% were male, 
64% were Caucasian, and the mean age was 34 +/- 15 
years . The mean duration of follow-up after allo-HSCT 
was 25 +/- 15 .7 months and 32% of participants expired 
by the end of follow-up . Primary diseases leading to allo-
HSCT included lymphoma/leukemia (53%), chronic gran-
ulomatous disease (19%), DOCK-8 deficiency (14%) and 
GATA-2 deficiency (13%), and Wiskott-Aldrich syndrome 
(1%) . Types of allogenic transplants included matched 
related donor (52%), matched unrelated donor (35%), and 
haplo-identical related donor (13%) . GVHD was histolog-
ically identified in the skin (50%), upper GI tract (12%), 
lower GI tract (33%) and liver (9%) . On univariate analysis, 
elevated total bilirubins of 1 .2-3 .0 mg/dL and >3 .0 mg/dL 
(p=0 .0001), alkaline phosphatase >120 U/L (p=0 .007), and 
hepatic GVHD (p=0 .009) was significantly associated with 
increased mortality . Lower GI tract GVHD demonstrated 
a trend towards significance (p=0 .057) . On multi-vari-
able analysis, only hepatic GVHD (HR: 2 .59, p=0 .042) and 
elevated total bilirubin >3 mg/dl (HR: 10 .8, p=0 .001) was 
associated with increased mortality risk . Conclusion: Graft-
versus-host disease is a significant cause of morbidity and 
mortality in patients after allo-HSCT . Hepatic involvement 
of GVHD and increased total bilirubin levels are inde-
pendently associated with mortality in GVHD .
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Concordance of pruritus scales in primary 
biliary cholangitis (PBC) patients: Pruritus 
visual analogue scale (VAS) and 5-D itch scale 
in clinical trial settings
Alexandra Steinberg, Yun-Jung Choi, Monika Varga, 
Pol Boudes; CymaBay Therapeutics, Newark, CA

Background: The pruritus VAS and 5-D itch questionnaires 
are commonly used to assess pruritus in PBC patients . The 
pruritus VAS is an immediate evaluation of pruritus on a 
scale from 0 to 100 . The 5-D itch evaluates pruritus over 
the past two weeks, notably severity (not present, mild, 
moderate, severe and unbearable) . The aim of the study 
was to analyze the correlation between the pruritus VAS 
and 5-D itch severity dimension in PBC . Methods: Subjects 
analyzed were enrolled in 2 clinical studies with seladelpar 
(NCT02609048 and NCT02955602) . VAS and 5-D itch were 
evaluated at Baseline, Week 2 and Week 4 . The VAS scores 
were graded to match 5-D itch severity categories: 0=Not 
Present, 1-39=Mild; 40-69=Moderate, 70-89=Severe, and 
≥90=Unbearable (Reich et al ., 2012) . Based on the results 
of NCT02609048, seladelpar does not exacerbate pruritus; 
thus, all treatment groups were combined for the anal-
ysis (placebo or seladelpar 5, 10, 50, or 200 mg/daily) at 

baseline, and after two and four weeks of treatment . 
At baseline 73 subjects were evaluated . At two and four 
weeks of treatment, 62 and 56 subjects were evaluated, 
respectively . Results: Subjects without pruritus on 5-D itch 
had corresponding VAS score in two categories: VAS=0 
and VAS of 1-39 at baseline, Week 2 and Week 4 . Subjects 
with pruritus at baseline had 66 .7% concordance between 
the questionnaires . On the second and third evaluations, 
the concordances between VAS and 5-D itch were 84 .4% 
and 82 .4%, respectively . The following table reports the 
concordance of pruritus severity between pruritus VAS 
and 5-D itch . Conclusion: VAS and 5-D itch severity seem 
reasonably correlated in PBC subjects . Over time, subjects 
with pruritus showed an improvement in concordance 
between VAS and 5-D itch, as larger percent of subjects 
fell under the same category . A threshold of VAS≥40 could 
be used to identify pruritus in PBC subjects .
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Cystic biliary dilatations in primary sclerosing 
cholangitis: an unusual entity with prognostic 
value
Nora Cazzagon2,1, Laetitia Nguyen3, Christophe Corpechot2, 
Sanaa El Mouhadi3, Sara Lemoinne2, Olivier Chazouilleres2, 
Lionel Arrivé3; 1Dept. of Surgery, Oncology and Gastroenter-
ology, University of Padua, Padova, Italy; 2Reference center 
for inflammatory biliary disease (MIVB), French network for 
rare liver diseases in adults and children (FILFOIE), Saint-An-
toine Hospital, Assistance Publique - Hôpitaux de Paris (APHP), 
Paris, France; 3Sorbonne Universités, UPMC Université Paris 06, 
Faculté de Médecine Pierre et Marie Curie and Department of 
Radiology, Saint-Antoine Hospital, Assistance Publique-Hôpi-
taux de Paris, Paris, France

Background Cholangiographic features of primary scle-
rosing cholangitis (PSC) are markedly variable and some 
might have prognostic value . Our aim was to evaluate 
frequency, magnetic resonance cholangiography (MRC) 
features, radiological and clinical course of PSC patients 
with cystic biliary dilatations (CD) . Methods A single-



186A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

center cohort of 205 patients with PSC with at least 2 MRC 
from 2003 to 2016 was retrospectively analyzed . CD was 
defined by quantitative (transversal biliary diameter ≥10 
mm) and qualitative (biconvex contour with loss of paral-
lelism and cystic-like shape of biliary dilatation without 
downstream dominant biliary stricture) criteria . The radio-
logical and clinical course was assessed . Kaplan-Meier’s 
analysis was performed to estimate cumulative survival 
both from the date of PSC diagnosis and the date of refer-
ence MRC defined as the MRC with maximal size of CD . 
Log-rank test was performed to compare survival with that 
predicted by the revised Mayo Risk Score (MRS) . Results A 
total of 15 (7 .3%) PSC patients (12 males), with a mean 
age of 26±9 at PSC diagnosis, had CD . Five patients had 
1 CD, 7 patients had 2 or 3 CD and 3 patients had diffuse 
CD . CD ranged between 12 to 32 mm, calculi within CD 
were observed in 12 patients . Contrast enhancement of 
the wall of CD was observed in 13 . Natural evolution of 
CD was variable: it disappeared in 4 patients, improved 
in 4, worsened in 2, fluctuated in 4 and was stable in 1 . A 
radiological worsening of PSC over time was observed in 
all 15 patients . After the reference MRC, 7 patients had 
one or multiple acute bacterial cholangitis, one patient 
developed cholangiocarcinoma and 4 patients developed 
end stage liver disease (ESLD) . 8 patients underwent liver 
transplantation at a median age of 28 years due to recur-
rent cholangitis or ESLD . Median transplant-free survival 
was 12 .6 years (95%CI 7 .4-17 .8) from PSC diagnosis and 
2 .5 years (95%CI 1 .6-3 .5) from reference MRC . The latter 
was significantly lower than that predicted by the MRS 
(RR, 9 .7; p=0 .026)(Fig .1) . Conclusion CD in PSC is an unsual 
but not rare condition that mostly affects young patients 
and is characterized by a rapid, unfavorable radiological 
and clinical course .
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Autoimmune liver disease in the UK: a national 
primary care evaluation of disease geo- 
epidemiology
Gwilym Webb1, Ronan P. Ryan2, Tom Marshall2, 
Gideon M. Hirschfield1; 1Centre for Liver Research, University 
of Birmingham, Birmingham, United Kingdom; 2Institute of 
Applied Health Research, University of Birmingham, Birming-
ham, United Kingdom

Background: The epidemiology and aetiology of the 
autoimmune liver diseases (AILD) – primary biliary chol-
angitis (PBC), primary sclerosing cholangitis (PSC) and 
autoimmune hepatitis (AIH) – are incompletely described . 

We evaluated a pan-national family practice database to 
represent a cross-section of total disease burden in the UK . 
Methods: The Health Improvement Network database of 
pseudonymised UK family practice records was queried for 
patients coded as PBC, AIH or PSC . We looked for trends 
in incidence and prevalence, and factors associated with 
a diagnosis of AILD . Results: 8,955,041 individual regis-
trations active within 1998-2015 were examined . There 
were 1403 incident cases of PBC, 426 cases of PSC and 
1069 cases of AIH . Cases with overlapping codes (n=62) 
were excluded . The 2015 crude prevalence of PBC was 
61 .7/100,000 (95%CI: 57 .8-65 .9) in women, and 7 .6/100,000 
(6 .3-9 .2) in men; in PSC, 7 .1 (5 .8-8 .6) and 9 .7 (8 .2-11 .4); 
and in AIH, 42 .0 (38 .8-45 .5) and 13 .2 (11 .4-15 .2) . Gender 
ratios of diagnoses did not change significantly over time . 
Incidence 1998-2015 for PBC was 2 .3 (2 .2-2 .4)/100,000/
year; for PSC 0 .7 (0 .6-0 .7); and for AIH 1 .7 (1 .6-1 .8) . Prev-
alence approximately doubled for each disease over the 
study period while incidence did not change significantly . 
Median ages at diagnosis were 63 years (IQR 53-72) for 
PBC, 58 (44-69) for PSC and 58 (43-68) for AIH . Median age 
of diagnosis of AIH rose significantly over time by 0 .3±0 .1 
years/year (p<0 .005) . White ethnicity was over-represented 
in PBC and AIH compared with the general population . 
There was a significant positive correlation between prev-
alence and incidence and increasing (northerly) latitude 
for PBC with an approximate doubling of both incidence 
and prevalence over five degrees of latitude, but such vari-
ation was not seen in PSC . For AIH, prevalence but not 
incidence was correlated with more northerly latitudes . 
These trends persisted after correction for population 
age and sex . Conclusion: We report incidences and prev-
alences that are similar to those reported elsewhere in 
Europe, confirming an increasing prevalence of AILD, and 
for the first time reporting UK national estimates for rates 
of AIH not previously readily available . The finding that 
more northerly latitude is associated with increasing inci-
dence and prevalence in PBC is novel, is analogous to the 
geo-epidemiology of multiple sclerosis, and supports the 
importance of environmental triggers in disease such as 
UV sunlight exposure or other unidentified environmental 
factors . Our demonstration of increasing prevalence 
supports ongoing efforts to improve long-term therapies 
for patients with AILD .
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Transient Elastography (TE) And Acoustic 
Radiation Force Impulse Imaging (ARFI) Can 
Predict Degree Of Advanced Fibrosis For Auto-
immune Hepatitis In Biochemical Remission
Denise Paranaguá-Vezozzo2, Debora R. Terrabuio2, 
Renata d. Moutinho2, Eduardo L. Cancado2, Suzane Ono2, 
Veronica Salas1, Flair Carrilho2, Venancio Ferreira Alves1, Edu-
ardo L. Cancado2; - Department of Gastroenterology, Depart-
ment of Pathology; 1Departament of Pathology, Hospital das 
Clinicas, Sao Paulo, Brazil; 2Departament of Gastroenterology, 
Hospital das Clinicas, Sao Paulo, Brazil

Background and Aims: Autoimmune hepatitis (AIH) is 
a chronic autoimmune liver disease that responds well 
to the use of corticosteroids and immunosuppressants . 
When the disease is untreated, it progresses rapidly to 
cirrhosis, organ failure and death . Use of non-invasive 
methods of assessment of liver fibrosis is still controversial 
in AIH, since stiffness measurements are often overesti-
mated in cases of significantly elevated aminotransferase, 
which is a common characteristic of this disease . The aim 
of this paper was to analyze the concordance of the stiff-
ness measurements (LSM) by two shear wave techniques: 
TE and ARFI comparing them with the staging of fibrosis 
by the METAVIR score in patients who underwent liver 
biopsy for evaluation of histological remission . Methods: 
The study included 33 patients with AIH . They under-
went liver biopsy to evaluate histological remission after 
18 months of normal liver enzymes in the period from 
2012 to 2015 . These patients were submitted to labora-
tory tests, Doppler ultrasound, TE, ARFI and liver biopsy 
on the same day . All patients underwent upper gastro-
intestinal endoscopy over a period of up to 6 months 
before or after inclusion in the study . SPS 19 was used 
to determine the mean, median, standard deviation and 
range . Efficiency of LSM for the determination of histo-
logical and fibrosis stages was determined by a receiver 
operating characteristic (ROC) curve analysis . Results: 
Twenty eight (84 .8%) were female and type 1 AIH . The 
mean body mass index (BMI) was 28 .6 kg/m2 (range, 41 .7 
– 21 .5) . Immunosuppression at study inclusion was azathi-
oprine and prednisone association in 87 .9% of patients . 
Esophageal varices were present in 12 (37 .5%) patients . 
One (3%) was F0, 6 (18 .2%) were F1, 8 (24 .2%) were F2, 
10 (30 .3%) were F3 and 8 (24 .2%) were F4, according 
to METAVIR Classification . Despite normal liver enzymes, 
13/33 (39 .4%) patients did not achieve histological remis-
sion . For fibrosis stage F = 4, areas under ROC curves, 
were 0 .83 (IC: 0 .76 – 0 .99) for TE and 0 .78 (IC: 0 .65-0 .95) 
for ARFI . Optimal stiffness cutoff values were 12 .3 kPa 
(Se = 87 .5%, Sp = 88%) for TE, and 1 .65 m/s (Se = 87 .5%, 
Sp = 76%) for ARFI . The tests were unable to differen-
tiate between patients with active disease and those in 
histological remission (p>0 .05) . Conclusions: Non-invasive 
liver fibrosis evaluation by TE and ARFI accurately iden-
tify liver fibrosis by METAVIR score in patients with AIH 
in biochemical remission . TE ≥ 12 .3 kPa and ARFI ≥ 1 .65 
m/s were the best cutoff values to predict cirrhosis . No 
cutoff value was detected that could indicate whether 
the patient achieved histological remission .
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Exploring the Impact of Autoimmune Hepatitis 
on Health-Related Quality of Life
Lin Lee Wong1,2, Holly Ainsworth3, Deborah Stocken3, Ste-
phen Rice3, Michael A. Heneghan4, Ye H. Oo5, Stuart Kend-
rick6, Jessica K. Dyson1,2, David Jones1, on behalf of UK-AIH 
Consortium7; UK-AIH Consortium; 1Institute of Cellular Med-
icine, Newcastle University, Newcastle upon Tyne, United 
Kingdom; 2Freeman Hospital, Newcastle upon Tyne, United 
Kingdom; 3Institute of Health and Society, Newcastle Univer-
sity, Newcastle upon Tyne, United Kingdom; 4Institute of Liver 
Studies, King’s College Hospital, London, United Kingdom; 
5Centre for Liver Research and NIHR BRC, University of Bir-
mingham and Liver Unit, University Hospital Birmingham NHS 
Foundation Trust, Birmingham, United Kingdom; 6GSK, R&D, 
Stevenage, United Kingdom; 7UK-AIH, UK, United Kingdom

Introduction Autoimmune hepatitis (AIH) is a chronic 
disease with serious health consequences if left untreated . 
Treatment often includes corticosteroids; agents that can 
be associated with important side effects . Patient reporting 
suggests that the physical and psychological effects of AIH 
can be substantial . However, health-related quality of life 
(HRQoL) in patients with AIH remains incompletely charac-
terised . We aimed to explore the impact of AIH on patient 
reported HRQoL using a cohort of prevalent cases from the 
United Kingdom Autoimmune Hepatitis (UK-AIH) national 
study . Methods Data were collected from adult partici-
pants (age ≥16 years) with a clinical diagnosis of AIH using 
the EQ5D5L HRQoL tool [The EuroQol Group, 1990] and 
clinical data forms . Utility index (UI), a measure of health 
status, was calculated from the 5 health dimensions of the 
EQ5D5L using the value set for England . [Devlin, 2016] The 
UI ranges from -0 .281 (worst possible health) to 1 (best 
possible health) . Further, EQ5D5L dimension scores were 
mapped to EQ5D3L index values using the crosswalk calcu-
lator [van Hout, 2012] and compared to UK population 
norms [Kind, 1999] using the two sample t-test . Results 
Data from 990 patients (39 hospitals) were analysed . The 
mean (SD) age was 55 (16) years, 795 (80%) were female, 
554 (56%) were in biochemical remission (normal ALT/IgG 
at study entry with no documented flares in the preceding 
year) and 545 (55%) were on corticosteroids . The mean UI 
was significantly lower, after standardisation for gender 
and age, in our cohort (0 .77, sd = 0 .23) than UK popu-
lation norms (0 .86, sd = 0 .23), t = 11 .4, p < 0 .001 . Quan-
tile regression found corticosteroid use to be significantly 
associated with a lower UI (β = -0 .04, p < 0 .001) and this 
remains when controlling for remission status (β = -0 .03, p 
= 0 .007) . Ordinal regression was used to explore the indi-
vidual health states within the EQ5D5L and demonstrated 
that corticosteroid use was associated with increased prob-
lems in the mobility (β=0 .306, p=0 .026) and usual activities 
(β=0 .415, p=0 .002) domains . There was a marginal asso-
ciation between corticosteroid use and increased prob-
lems in the anxiety/depression domain (β=0 .258, p=0 .049) . 
However, we did not find evidence of association between 
corticosteroid use and the self-care or pain/discomfort 
domains . Conclusion Our data show evidence of HRQoL 
impairment in a large cohort of AIH patients compared to 
the general population . Furthermore, corticosteroid use is 
associated with decreased HRQoL, independent of remis-
sion status . This highlights the need for better corticoste-
roid-free therapy approaches and heralds future novel 
therapeutic trials in AIH .
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Multi-parametric MRI imaging correlates with 
clinically meaningful surrogates of disease 
activity in autoimmune hepatitis
Katherine Arndtz1, James Hodson2, Peter J. Eddowes1, Mat-
thew D. Kelly3, Dan Green3, Rajarshi Banerjee3, Stefan Neu-
bauer3, Gideon M. Hirschfield1; 1Centre for Liver Research, 
NIHR Liver Biomedical Research Unit, University of Birming-
ham, Birmingham, United Kingdom; 2Statistics, University 
Hospitals Birmingham, Birmingham, United Kingdom; 3Per-
spectum Diagnostics, Oxford, United Kingdom

BACKGROUND:Treatment goals in AIH focus on normal-
isation of biochemical and serologic markers of disease 
activity as well as histology . We sought to investigate 
the correlates of multi-parametric MRI-derived corrected 
T1 (cT1) with clinically meaningful markers of disease in 
patients with established AIH . METHODS:Cross-sectional 
evaluation of patients undergoing the LiverMultiscan 
protocol (Perspectum Diagnostics) was correlated with 
clinical findings . Analyses were performed using SPSS; 
Spearman correlation coefficients and t-tests were used 
(significance p<0 .05) . RESULTS:62 patients, median age 54 
(81% female) were evaluated . 53% were taking cortico-
steroids; mean dose 6 .4mg Prednisolone (range 2 .5-20mg) . 
74% used Azathioprine or derivatives; 19% were on MMF . 
27% had evidence of portal hypertension . Mean liver elas-
tography was 9 .0kPa (range 2 .9-27 .7kPa) . Mean MELD was 
7 (range 6-14) . 80% were in biochemical remission, with 
normal serum liver tests, however 32% of these experi-
enced a flare within the follow up period (ALT ranging 
42 to 448 IU/L) . Mean cT1 correlated significantly with INR 
(p=0 .005), IgG (p=0 .003), Bilirubin (p=0 .039), AST (p=0 .007, 
see Figure 1), ALT (p=0 .040), Ferritin (p=0 .003), prednis-
olone dose (p=0 .001), transient elastrography (p=0 .001), 
MELD score (p=0 .010) and APRI (p=0 .011) . The highest 
value of the interquartile range for cT1 was significant for 
the above variables, as well as correlating with FIB-4 score 
(p=0 .047) . Mean cT1 was significantly elevated in those 
patients with portal hypertension, with a mean cT1 of 
953ms vs . 909ms, p=0 .008 . The mean cT1 value for patients 
who experienced an ALT flare was higher than those 
who remained clinically stable during follow up (939ms 
vs . 905ms, p=0 .025) . CONCLUSION:Multi-parametric MRI 
imaging has the potential to add value to the manage-
ment of patients with AIH and merits further evaluation .

Figure 1 . Correlation between AST and cT1
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HLA Class I Alleles outside the Extended DR3 
Haplotype are Protective Against Autoimmune 
Hepatitis
Craig Lammert1, Naga P. Chalasani1, Elizabeth J. Phillips2; 
1Indiana University School of Medicine, Indianapolis, IN; 2Van-
derbilt Univeristy School of Medicine, Nashville, TN

Background: HLA class II allele, DRB1*03:01, is the 
commonly described genetic risk for AIH, but there are 
likely other unrecognized HLA related risks . We compared 
the HLA class I (A, B, C) and class II (DR, DQ, DP) typing 
between patients with well characterized AIH and healthy 
controls by high resolution sequencing . Methods: Seventy 
three patients with well phenotyped AIH and 87 healthy 
controls were included . HLA genotyping was under-
taken with the Illumina MiSeq platform . The association 
between HLA alleles and AIH was considered both singly 
and in clusters defined by haplotype, supertype, and 
binding pocket structure . Observations were adjusted for 
age, gender, and DRB1*03:01 carriage . Results: As previ-
ously described, DRB1*03:01, was strongly associated with 
AIH among Caucasians (OR: 3 .09, p=0 .002) . All carriers of 
DRB1*03:01 also carried DQA*05:01 and DQB1*02:01, as is 
consistent with the DR3 haplotype . A reported secondary 
predisoposing class II allele, DRB1*04:01, was observed to 
have marginal additional risk (OR:1 .6, p=0 .1) despite the 
sharing of common amino acids residues with DRB1*03:01 
in the class II P4 pocket: Gln70-Lys71 . HLA class I allelic asso-
ciations with AIH included consideration of the supertype 
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grouping and petide binding structure (Table 1) . Protective 
associations were observed for alleles belonging to the 
A03 (OR:0 .4, p=0 .01) and B44 supertype (OR:0 .44, p=0 .03) . 
Further refinement of HLA-A by binding pocket structure 
revealed the the sequence Y(F/T)AVMENV(H/Q)Y, corre-
sponding to HLA-A alleles A*03:01-02;*31:01;*32:02, was 
protective for AIH (OR 0 .3, p= 0 .002) . A protective associa-
tion also existed for alleles belonging to the HLA-B binding 
pocket structure Y(H/Y)TVKEISNY (OR:0 .35, p=0 .01), corre-
sponding to HLA-B allelles: B*40:01-02;*41:02;*44:02-
03;*45:01;*49:01;*50:01-02 . Associations with specific class 
I alleles belonging to the 8 .1 ancestral haplotype (HLA-
A*01:01, HLA-B*08:01, HLA-C*07:01) was not significant 
when considered jointly with DRB1*03:01 and reported 
protective class I effects . Conclusions: Our study identified 
novel supertypes and HLA-A and B peptide binding struc-
tures protective against AIH . Further risk assessment of 
class I molecules remains important in AIH as they are key 
mediators of adaptive immunity .

Table 1: HLA Associations with AIH among Caucasians
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The Gut Microbiome in Autoimmune Hepatitis 
Links to Disease Progression and is Signifi-
cantly Different from Lupus and Healthy 
Controls
Varun Kumar1, Silvio Manfredo Vieira2, William Ruff2, 
Carina Dehner2, Zain Kassam3, James L. Boyer1, David N. Assis1, 
Paul Feuerstadt1,4, Andrew Goodman5, Martin Kriegel2; 
1Digestive Diseases, Yale University, New Haven, CT; 2Immu-
nobiology, Yale University, New Haven, CT; 3OpenBiome, 
Medford, MA; 4Gastroenterology Center of Connecticut, Ham-
den, CT; 5Department of Microbial Pathogenesis, Microbial 
Sciences Institute, New Haven, CT

Background: Autoimmune Hepatitis (AIH) is a chronic and 
idiopathic liver disease . The gut microbiota alters immune 
maturation including Th17 differentiation and may thus 
contribute to AIH pathogenesis . We hypothesized that a 
unique gut microbial dysbiosis represents a chronic stim-
ulus of AIH disease progression and compared fecal micro-
bial communities from patients with AIH, systemic lupus 
erythematosus (SLE) and healthy controls (HC) . Methods: 
19 consecutive patients with biopsy-proven AIH were 
enrolled and divided into four groups: Active Disease (AD) 
with or without therapy (AD+T/AD-T) and Biochemical 
Remission (BR) with or without therapy (BR+T/BR-T) . Stool 
and serum samples were obtained at 0 and 3 months . Fecal 
samples from 11 SLE patients and 17 HC were matched 
for age and sex . Fecal DNA was purified, PCR-amplified 
using barcoded primers targeting the V4 region of the 16S 

rRNA gene, and sequenced on the MiSeq platform . Reads 
were analyzed using QIIME and LEfSe methods . Serum 
cytokines were measured using a bead-based multiplex 
assay (LuminexR) . Results: We analyzed 35, 21, and 34 stool 
samples from AIH, SLE, and HC subjects, respectively . The 
AIH cohort was subdivided into 4 AD-T, 4 AD+T, 6 BR-T and 
21 BR+T . There were no significant differences in demo-
graphics or BMI between AIH, SLE or HC . Importantly, AIH 
and SLE groups had no differences in use of immunosup-
pressive drugs, including prednisone, or PPI use . The AIH 
group had a significant decrease in the relative abundance 
of Bacteroidetes but an increase in Firmicutes and Tener-
icutes compared to SLE and HC (q<0 .05 for each phylum) . 
The genus Streptococcus was significantly higher in AD+T 
(q=0 .02) and BR+T (q<2 .0e-4) but was not different in AD-T 
and BR-T compared to HC . There was a positive linear 
correlation between Streptococcus and prednisone dose 
(R2=0 .44, p<0 .001) . The genus Enterococcus was signifi-
cantly higher in AD-T (q=0 .03), AD+T (q=0 .01), and BR+T 
(q=0 .02) but showed no difference in BR-T compared to 
HC . AD sera had higher levels of IL-17A, IL-21, and IFNg 
(p=0 .03 to 0 .04) compared to BR . Conclusions: AIH micro-
biomes are significantly different at the phylum and 
genus level compared to SLE and HC . While Streptococcus 
blooms dose-dependently with prednisone in AIH micro-
biomes, Enterococcus is uniquely present throughout the 
disease course but disappears only during BR-T . This asso-
ciation, together with a proinflammatory cytokine signa-
ture in AIH sera, suggests that these commensals may drive 
hepatic inflammation . This is the first unbiased 16S rRNA 
microbiome sequencing analysis in a biopsy-proven AIH 
cohort and warrants further mechanistic research that we 
are currently pursuing .
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Dysbiosis of oral microbiota and its associa-
tion with salivary immunological biomarkers in 
autoimmune liver disease
Kazumichi Abe, Atsushi Takahashi, Masashi Fujita, 
Manabu Hayashi, Ken Okai, Hiromasa Ohira; Fukushima Med-
ical University, Fukushima, Japan

Background and aim: Gut microbiota has recently been 
recognized to play a role in the pathogenesis of autoim-
mune liver disease (AILD), mainly primary biliary cholan-
gitis (PBC) and autoimmune hepatitis (AIH) . This study 
aimed to analyze and compare the composition of the 
salivary microbiota between 56 patients with AILD and 
15 healthy controls (HCs), and to evaluate its associa-
tion with oral immunological biomarkers . Methods: 
Subjects were 39 patients with PBC and 17 patients 
with AIH diagnosed at our hospital . The control popula-
tion comprised 15 matched HCs . Salivary samples were 
collected for the analysis of microbiome by bacterial 16S 
rRNA gene sequencing . Correlations between immuno-
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logical biomarkers measured by Bio-Plex assay (Bio-Rad) 
and microbiomes in the saliva of patients with PBC and 
AIH were assessed . Results: Patients with PBC (mean age, 
63 years; male:female ratio, 5:34) had ALT 27 ± 16 U/L, 
ALP 321 ± 111 U/L, and γGTP 59 ± 44 U/l; 26 patients were 
treated with ursodeoxycholic acid (UDCA), and 11 with 
UDCA and bezafibrate . Patients with AIH (mean age, 60 
years; male:female ratio, 2:15) had ALT 19 ± 10 U/L and IgG 
1473 ± 821 mg/dl; 11 patients were treated with predniso-
lone, and 4 with prednisolone and azathioprine . Patients 
with AIH showed a significant increase in Veillonella, with 
a concurrent decrease in Streptococcus, in the salivary 
microbiota compared to HCs . Patients with PBC showed 
significant increases in Eubacterium and Veillonella and 
a significant decrease in Fusobacterium in the salivary 
microbiota compared to HCs . The analysis of immunolog-
ical biomarkers showed elevated levels of inflammatory 
cytokines (IL-1b, IFN-g, TNF-a, IL-8) and immunoglobulin A 
in the saliva of patients with AILD . The relative abundance 
of Veillonella was positively correlated with the levels of 
IL-1 b, IL-8, and immunoglobulin A . Conclusions: Dysbi-
osis of salivary microbiota is associated with inflamma-
tory responses in patients with AILD . Dysbiosis may play an 
important role in the pathogenesis of AILD . 
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Is there any predictor for relapse after treat-
ment withdrawal in autoimmune hepatitis 
patients in the real life?
Filiz Akyuz1,2, Raim Iliaz1,2, Bilger Cavus1,2, Alp Atasoy1,2, 
Umit Akyuz3, Kadir Demir1,2, Fatih Besisik1,2, Sabahattin Kay-
makoglu1,2; 1Istanbul University, Istanbul, Turkey; 2Gastro-
enterology, Istanbul Faculty of Medicine, Istanbul, Turkey; 
3Gastroenterology, Fatih Sultan Mehmet Educational Research 
Hospital, Istanbul, Turkey

Background and aim:We aimed to determine the predictor 
of relapse after the treatment withdrawal in autoim-
mune hepatitis(AIH) in the long term follow-up . Materi-
al-Method:Between 1990-2015 years, patients diagnosed 
with AIH according to international scoring system were 
enrolled . Patients demographic/clinical features, treat-
ment response and relapse rate were analyzed retro-
spectively . Treatment was stopped in patients at least 2 
years remission with the normal aminotransferases and 
gamma globulin levels . Liver biopsy was performed whom 
accepted this procedure . Relapse was accepted as reap-
pearance of symptoms and increases the serum AST level 
more than three fold normal . Results:One hundred and 
nineteen patients(83% female, mean age 48±15 .4 years) 
were included this study . Mean follow-up period was 
86±69 (3-240) months . Remission was obtained in 80% of 
patients with steroid induction . Remission rate was higher 
in precirrhotic patients than cirrhotics in maintenance 
treatment(78% vs 54%; p=0 .007) . During the follow-up, 
12%(n=15) of patients became cirrhotic . Treatment 
was stopped in 15%(n:18) of patients . Liver biopsy was 
performed 44% of patients before the treatment with-
drawal and revealed no portal inflammation . Relapse rate 
was 67%(n=12) . Relapse was occurred median 19 months 
after the treatment withdrawal . Mean treatment dura-
tion was 101±75 months (24-280) before treatment with-
drawal . We could not find any predictor for relapse . Death 

and liver transplantation were similar between treatment 
withdrawn patients and maintenance treatment(p>0 .05) . 
On the other hand cirrhosis and decompensation rate 
is higher in treatment withdrawal group(36%/33% vs 
8%/4%) during the follow-up period . Conclusion: Relapse 
rate is high after stopping the treatment in spite of 
histologic remission . Relapse can cause disease progres-
sion . However, treatment withdrawal can be considered 
in selected cases with discussing the patients in the long 
term .

Demographic and clinical findings of treatment withdrawn 
patients
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Acute presentation of autoimmune hepatitis in 
adults and children: histological spectrum and 
features distinguishing it from drug-induced 
liver injury and acute viral hepatitis
Hiep Nguyen Canh, Hirofumi Ouchi, Yasunori Sato, 
Akemi Tsutsui, Kenichi Harada; Department of Human Pathol-
ogy, Kanazawa University Graduate School of Medicine, 
Kanazawa, Japan

Background: Differentiating acute presentation of auto-
immune hepatitis (A-AIH) from drug-induced liver injury 
(DILI), acute viral hepatitis (AVH) can be challenging . We 
aimed to explore potential histological hallmarks to distin-
guish A-AIH versus DILI, AVH, and to compare histological 
characteristics between adult and children with A-AIH . 
Method: We systematically evaluated liver specimens of 
100 patients with A-AIH (including 13 children), 34 with 
well-characterized DILI (26 hepatocellular injuries) and 16 
with AVH (hepatitis A or B) . DILI was diagnosed using the 
Roussel Uclaf Causality Assessment Method . Predefined 
histological features were noted as absent (−), present 
(+) or scored on a semiquantitative scale based on the 
severity of the lesion (0=none, 1=mild, 2=moderate, and 
3=severe); fibrosis was scored using the Batts-Ludwig 
scheme . Results: Acute presentation of AIH encompassed 
histological features of both acute hepatitis and chronic 
hepatitis, with prominent features (+, score ↓ 1) being: 
lobular necrosis/ inflammation (98%), plasma cell infiltra-
tion (95 .9%), portal inflammation (93 .8%), emperipolesis 
(89 .7%), pigmented macrophages (85 .6%), cobblestone 
appearance of hepatocytes (80 .6%), perivenular necro-
inflammatory activity (75 .3%) . Fibrosis, hepatic rosettes, 
and centrilobular necrosis accounted for 66 .7%, 61 .8%, 
and 55 .5 %, respectively . Lobular plasma cells (85 .7% vs . 
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46 .2%), eosinophils (67 .4 % vs . 38 .8%), and centrilobular 
fibrosis (69 .1% vs . 15 .5%) showed significant different 
between adults and children, respectively (P <0 .043) . 
Plasma cells, emperipolesis, cobblestone appearance of 
hepatocytes, interface hepatitis, fibrosis, hepatic rosettes, 
diffuse clear hepatocellular change/hydropic swelling, and 
multinucleated giant hepatocytes all presented in A-AIH, 
DILI and AVH cases, but more frequent in A-AIH than DILI 
and AVH (P<0 .018) . Eosinophils were more frequently 
seen in A-AIH (63 .6 %) than in DILI (47 .1 %) . Features 
favoring DILI versus AIH were hepatocellular cholestasis 
and granuloma . There was no significant difference in 
degrees of lobular necrosis/inflammation, perivenular 
necroinflammatory activity, pigmented macrophages, and 
centrilobular necrosis among A-AIH, DILI and AVH cases . 
Conclusions: A-AIH can represent a full histological spec-
trum of acute hepatitis and chronic hepatitis with various 
activity grades and fibrosis stages . Some differences in 
histological features of A-AIH between adults and children 
exist . Although not pathognomonic, cobblestone appear-
ance of hepatocytes, diffuse hepatocellular hydropic 
swelling, in combination with the above classic features, 
are useful to support a pathological diagnosis of A-AIH .
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B-cell depletion with Rituximab demonstrates 
excellent laboratory efficacy at 6 months in 
patients with complicated autoimmune  
hepatitis
Daniel Schmidt-Martin, Sophia Than, David H. Adams, Jenni-
fer Hayden, Ye H. Oo, Gideon M. Hirschfield; Centre for Liver 
Research and NIHR Biomedical Research Centre, University of 
Birmingham, Birmingham, United Kingdom

Background: Current therapies for patients with AIH lack 
efficacy in some, and/or are associated with treatment 
morbidity that impacts on patient adherence . AIH is not 
a labelled indication for B-cell depletion by Rituximab, 
despite efficacy in related conditions, and patient access 
is effectively restricted in the absence of reimbursement . 
Aims: To describe a single centre experience of ad-hoc/
compassionate use Rituximab in patients with compli-
cated AIH, between 2008 and 2017 . Methods: Retrospec-
tive review of all patients with a diagnosis of AIH treated 
with IV Rituximab . Results: 10 patients (Female=8), five 
of whom had biopsy proven cirrhosis, with a median age 
of 50 years (range 24-65) at the time of initial treatment, 
were treated: funding was accessible based on inade-
quate response or intolerance to all standard therapeutic 
combinations, or in the context of associated autoimmune 
disease wherein Rituximab had a labelled indication (RA 
and Wegeners) . 9 patients had Type 1 AIH; one had biopsy 
confirmed sero-negative disease . Co-incidental autoimmu-
nity was frequent: SLE, RA, Wegeners, Type 1 Diabetes, 
coeliac disease, and vitiligo . Patients were followed for a 
median of 30 .5 months (range 3-78 months) . Median ALT 
improved from 234 IU/L pre-infusion (range 54-688), to 
128 and 31 at one and six months post infusion respec-
tively . IgG at one month was 15 .77g/l and 15 .54g/l at 6 
months (pre-treatment 23 .48g/l) . Rituximab infusion facil-
itated prednisolone dose reduction from a median of 15 
mg (range 7 .5 - 40 mg) to 10mg (0-20mg) . Two adherent 
patients developed a flare in their AIH 11 months and 18 

months after their previous infusion, one of whom was 
approved for further successful Rituximab; the other 
patient relapsed in the context of immunosuppression 
reduction as a result of development of a HPV positive 
oral cancer . One patient discontinued Rituximab due to 
concerns relating to lower respiratory tract infections . 
Conclusions: Rituximab use in this case series was individ-
ualised as a result of reimbursement barriers; nevertheless 
the biochemical responses at 6 months in patients with 
complicated AIH treated with Rituximab are excellent, and 
in keeping with the efficacy noted for B-cell depletion in 
other related autoimmune diseases .
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Enhanced Immunoregulation Is Likely To Be 
The Mechanism Of Pregnancy-Mediated Toler-
ance In Autoimmune Hepatitis
Muhammed Yuksel1, Rodrigo Liberal1,2, Stella Gabeta1,3, jona-
thon graham1, Laura J. Blackmore1, Xiaohong Huang1, Maria 
Serena Longhi4,1, Diego Vergani1, Giorgina Mieli-Vergani1, 
Michael A. Heneghan1, Yun Ma1; 1Institute of Liver Stud-
ies, King’s College London, Denmark Hill, London, London, 
United Kingdom; 2Gastroenterology and Hepatology, Medical 
School of Porto University, Porto, Portugal; 3Gastroenterology 
and Hepatology, University of Thessaly, Larissa, Greece; 4Gas-
troenterology and Hepatology, Beth Israel Deaconess Medical 
Center, Harvard Medical School, Boston, MA

Background: Autoimmune hepatitis (AIH) affects women 
at childbearing age . Remission during pregnancy and 
flares post-partum have been reported, indicating that 
pregnancy and delivery can influence the disease course . 
Although the mechanisms of AIH are not well understood, 
a disrupted tolerance might contribute to liver damage 
and perpetuation of autoimmunity, demonstrated by the 
inability of T regulatory (Treg) cells to restrain the activa-
tion of T effectors . Aim: To investigate Treg homeostasis 
and inflammatory cytokines during and post-pregnancy 
in AIH patients . Subject and Method: Sequential periph-
eral blood mononuclear cells from pregnant AIH patients 
(pAIH) (n=3) were collected from pre-pregnancy until post-
partum . The frequency of Tregs was defined by FACS . Sera 
were collected from pAIH (n=10), pregnant healthy women 
(pHW) (n=5), non-pregnant healthy women (HW) (n=8) 
and non-pregnant women with AIH (non-pAIH) (n=15) to 
measure IFNγ, IL-4 and IL-17 levels by ELISA (R&D Systems) . 
Results: The frequency of CD4+CD25+CD127-FOXP3+ Tregs 
in pAIH tended to increase during the course of preg-
nancy: 3 .7% before pregnancy, 4 .1% in the first trimester, 
3 .5%, in the second, 5 .2% in the third, followed by a drop 
to 3 .4% post-partum . The serum AST levels remained to 
be normal (<50IU/L), 28IU/L, 20 .3IU/L, 38 .8IU/L, 37 .3IU/L at 
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above mentioned time-point, but increased to 86 .2IU/L 
post-partum . The third trimester proportion of Tregs, 
5 .2%, was significantly higher compared to non-pAIH 
(2 .9%, p=0 .018), while no difference in Tregs frequen-
cies was present in the other study groups . The expres-
sion of the immunoregulatory protein PD-1 on Tregs in 
pAIH was 12 .7% pre-pregnancy, increased to 20 .9% in the 
first trimester, 21 .5% in the second trimester, 15 .6% in 
the third trimester and fell to 10 .3% post-partum . Serum 
IFNγ levels in pAIH patients showed non-significant higher 
levels of 80 pg/ml compared to 37 pg/ml in HW, 24 .6 pg/
ml in pHW and 43 .3 pg/ml in non-pAIH . IL-17 levels were 
similar in pAIH (37 .9 pg/ml) and non-pAIH (36 .5 pg/ml), 
while pHW (1 .7pg/ml) had significant lower levels than 
HW (22 .3pg/ml (p<0 .05) . These changes coincided with a 
significant increase of the immunoregulatory cytokine IL-4 
in pAIH (5 .8 pg/ml) compared to pHW and HW (0pg/ml for 
both, p<0 .01) and non-pAIH (0 .3 pg/ml, p<0 .05) . Conclu-
sion: Treg frequency and PD-1 expression increase during 
pregnancy and decrease post-partum with increased AST . 
Pregnancy is also associated to an increase of IL-4 in pAIH . 
Altogether, enhanced immunoregulation during preg-
nancy is likely to be the mechanism leading to AIH remis-
sion and subsequently altered immunoregulation may 
account for the flare up post-partum .
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Diagnostic and therapeutic variability in the 
management of Autoimmune Hepatitis (AIH).
Jose Miguel Rosales-Zabal1, A. Ortega2, Rosa Quiles3, 
Matias Estevez-Escobar4, Yolanda Sanchez-Torrijos5, Isabel Car-
mona6, Almudena Porcel-Martin7, Maria Angeles Romero-Or-
doñez8, Carmen Molina-Villalba4, Jose Manuel García-Ortiz5, 
Francisco Bellido-Muñoz6, Patricia Cordero6, Jose Man-
uel Sousa5, Raul Andrade2, Javier Salmeron3, Francisco Rivas-
Ruiz1, J. M. Navarro1; 1Hospital Costa del Sol, Marbella, 
Spain; 2Hospital Virgen de la Victoria, Malaga, Spain; 3Hos-
pital Universitario San Cecilio, Granada, Spain; 4Hospital de 
Poniente, El Ejido, Spain; 5Hospital Universitario Virgen del 
Rocío, Sevilla, Spain; 6Hospital Universitario Virgen Macarena, 
Sevilla, Spain; 7Complejo Hospitalario Torrecárdenas, Almería, 
Spain; 8Hospital Quirónsalud Málaga, Malaga, Spain

BACKGROUND: There is a wide variation in the clinical 
management of AIH (Liberal R, Aliment Pharmacol Ther 
2017,45:723-32) . Aim: analize the diagnostic adequacy 
to the simplified criteria of the International AIH Group 
(IAIHG), indication, and treatment in a population of 
patients classified as AIH . METHODS: A retrospective multi-
center study of 185 patients from a historical cohort of 
seven hospitals in the south of Spain diagnosed of AIH with 
modified classic criteria . Simplified criteria were applied by 
assessing kappa concordance . We divided in two groups: 
A (diagnosis with modified but discarded with simplified) 
and B (diagnosis applying simplified), analyzing measures 
of frequency distribution and comparison of variables with 
SPSS (IBM) . RESULTS: 77 (42%) met criteria for the analysis . 
23 .4% did not have diagnostic criteria of IAH by modi-
fied criteria and 33 .8% did not have by simflified criteria . 
The table represents the distribution percentages with the 
modified classic diagnoses and with the simplified ones, 

finding a moderate diagnostic concordance (kappa 0,44, 
agreement observed 78%) . B group had a longer INR (1 .12 
vs 0 .99, p=0 .001) and higher IgG levels (71% vs 9%, p= 
0 .026) . 23 (29 .9%) patients with Non-Diagnosis simplified 
criteria for IAH received treatment: 11 (42 .3%) predni-
sone + azathioprine . 7 (26 .9%) prednisone at high doses . 
CONCLUSIONS: Approximately 1/3 of the patients diag-
nosed and treated for IAH did not meet diagnostic criteria 
according to clinical guidelines . Diagnostic concordance 
of IHA using classical or simplified criteria is moderate, 
although with the simplified criteria the diagnosis of 
IHA was ruled out in 25% of those diagnosed with the 
modified criteria . More than 40% of patients classified as 
Non-diagnosis for IAH receive treatment with prednisone 
+ azathioprine . In spite of the international guidelines and 
recommendations, IAH have difficulties for diagnosis and 
treatment, expressing a wide variability of management, 
which requires a better application of the guidelines or a 
new revision of the criteria .
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Flare of Autoimmune Hepatitis as a cause of 
acute on chronic liver failure and its response 
to steroid therapy
Lovkesh Anand1, Ashok K. Choudhury1, Chhagan Bihari1, 
Barjesh C. Sharma1, Manoj Kumar1, Vikram Bhatia1, Ankur Jin-
dal1, Kapil D. Jamwal1, Rakhi Maiwall1, Saggere M. Shasthry1, 
Guresh Kumar1, Priyanka Jain1, Soek Siam Tan2, 
Samir R. Shah3, Saeed S. Hamid4, Amna S. Butt4, Syed M. Jafri4, 
Deepak N. Amarapurkar5, Yogesh K. Chawla6, Sunil Taneja6, 
Mamun A. Mahtab7, Hasmik Ghazinyan8, Zhongping Duan9, 
Yu Chen9, Akash Shukla10, Jinhua Hu11, Zaigham Abbas12, 
Sombat Treeprasertsuk13, Laurentius A. Lesmana14, Jose D. Sol-
lano15, Gian Carpio15, Manoj K. Sahu16, Shiv K. Sarin1; APASL 
ACLF working party; 1Institute of liver and biliary sciences, 
New Delhi, India; 2Hepatology, Selayang Hospital, Kepong, 
Malaysia; 3Hepatology, Global Hospital, Mumbai, India; 4Med-
icine, Aga Khan University, Karachi, Pakistan; 5Gastroenterol-
ogy, Bombay Hospital, Mumbai, India; 6PGIMER, Chandigarh, 
India; 7Bangabandhu Sheikh Mujib Medical University, Dhaka, 
Bangladesh; 8Nork Clinical Hospital, Yerevan, Armenia; 9Hepa-
tology, Youan Hospital, Capital Medical University, Beijing, 
China; 10Kem Hospital, Mumbai, India; 11302 Hospital, Beijing, 
China; 12Ziauddin University, Karachi, Pakistan; 13Chulalong-
korn University, Bangkok, Thailand; 14Medistra Hospital, 
Jakarta, Indonesia; 15University of Santos Tomas, Manila, Phil-
ippines; 16IMS & SUM Hospital, Odissa, India

Background and Aims: Autoimmune hepatitis(AIH) 
is considered less common or is underdiagnosed in the 
Asian-pacific region . Due to this, flare as a cause of acute 
on chronic liver failure(ACLF) is often missed and treat-
ment is delayed . We aimed at defining the clinical, histo-
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pathological spectrum and role of steroid therapy in 
AIH-ACLF . Patients and Methods: Patients with AIH-ACLF, 
prospectively recruited and followed between 2012-2017, 
were analyzed from the APASL ACLF Research Consor-
tium(AARC) data base, involving 9 Asian countries and 
15 centres . Diagnosis of AIH was confirmed using Inter-
national Autoimmune Hepatitis Group (IAIHG) score 
or simplified AIH score-probable or definite with histo-
pathology in 90%; and diagnosis of ACLF was based on 
APASL definition . Results: Of 2,825 ACLF patients, 82 
(2 .9%) fulfilled the criteria of AIH (mean age 42 .09 ± 18 .12 
yr, 70% females) . Etiology of AIH flare could be ascribed in 
8(9 .7%) to drugs and in 6(7 .3%) to virus . At baseline, mean 
bilirubin was 18 .6 ± 8 .2mg/dl, INR 2 .46 ± 0 .76, CTP score 
11 .75 ± 1 .39 and MELD score 27 .65 ± 6 .49 . Mean IgG level 
was 21 .61 ± 7 .32 g/dl, with nearly 49% patients as sero-
negative . Of seropositive patients, 43 .9% were ANA(1:80), 
19 .5% ASMA and 3 .7% antiLKM-1 positive . Median HAI 
was 10[IQR: 7-12]; 43 .5% had underlying cirrhosis; 56% 
significant parenchymal necrosis(bridging and confluent 
necrosis) and 90% moderate to severe interface activity . 
Twenty eight(34%) patients received steroid therapy, with 
their baseline bilirubin and severity score comparable to 
those not receiving steroids . Patients who received steroid 
had a significantly shorter duration of ICU stay(median 1 .5 
Vs .4 day;p<0 .001) and improved 90 day survival(75% Vs 
48 .1%;p=0 .02) . Six(21 .4%) patients developed infection on 
steroid therapy; though incidence was not different from 
those not on steroids . Factors significantly associated with 
steroid response were age(p=0 .03), bilirubin(p=0 .008), 
INR(p=0 .05), MELD score(p=0 .04) and presence of hepatic 
encephalopathy(p=0 .004) at baseline . On multivariate 
analysis, only MELD score(<27) predicted steroid respon-
se(AUROC=0 .86; 83 .3% sensitivity, 78 .9% specificity) . 
Conclusions: AIH is an uncommon cause of ACLF in Asia 
Pacific region and therefore, requires a high degree of 
suspicion, a low threshold for transjugular liver biopsy as 
nearly half the patients are seronegative . Early stratifi-
cation(MELD<27) to steroid therapy or liver transplanta-
tion(MELD>27) would reduce ICU stay and help improve 
outcomes .
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Increased Mortality in Autoimmune Hepatitis
Floris F. van den Brand1, Koen S. van der Veen1, Birgit Witte2, 
Nicole M. van Gerven1, Ynto S. de Boer1, Carin M. Van Nieu-
wkerk1, Chris J. Mulder1, Gerd Bouma1; 1Gastroenterology 
and Hepatology, VU University Medical Center, Amsterdam, 
Netherlands; 2Epidemiology and Biostatistics, VU University 
Medical Center, Amsterdam, Netherlands

Introduction and aims Autoimmune hepatitis (AIH) is a 
chronic immune-mediated inflammation of the liver . 
Several studies suggest similar life expectancy of patients 
with AIH compared with the general population . Other 
studies suggest higher mortality rates in AIH compared 
with the general population . This study aims to assess the 

mortality rate in AIH patients in The Netherlands . Methods 
A total of 493 patients with probable or definite AIH, 
treated in 16 academic and non-academic hospitals who 
were alive at August 1st 2006 were selected from the data-
base of the Dutch Autoimmune Hepatitis Study Group . 
Seven patients were excluded because of a previous liver 
transplantation before August 1st 2006, from 37 patients 
no follow-up data was available . Finally 449 patients 
(77% female) were included . The median age at inclu-
sion was 51 years (range 14-88) . Mortality, cause of death 
and liver transplantation were assessed from August 1st 
2006 until July 31st 2016 . Patients who were transplanted 
were censored for mortality analysis at the time of liver 
transplantation . Liver related death was defined as deaths 
due to liver failure, hepatocellular carcinoma or cholan-
giocarcinoma . Standardized mortality ratios (SMR) were 
calculated using age, gender and calendar-year matched 
mortality rates from Statistics Netherlands (CBS) . Results 
During the 10-year follow-up period 62 (14%) patients 
died at a mean age of 71 years (range 33-94) . Causes of 
death were liver related n=25 (5 .6%), circulatory system 
disease n=12 (2 .7%), respiratory system disease n=3 
(0 .7%), non-liver malignancies n=14 (3 .1%), other n=5 
(1 .1%) and unknown causes n=3 (0 .7%) . Patients that 
died due to liver related death often encountered one or 
more complications of cirrhosis or hepatic failure: gastro-
intestinal hemorrhage n=7, hepatocellular carcinoma 
n=3, spontaneous bacterial peritonitis n=3, hepatorenal 
syndrome n=5, hepatic encephalopathy n=2, subdural 
hematoma subsequent to coagulopathy n=1, dyspnea 
subsequent to liver insufficiency n=1 . One patient died 
due to cholangiocarcinoma . The AIH cohort had a higher 
mortality than the general population (SMR 1 .6, 95% C .I . 
1 .2-2 .2) . This effect was more distinct in patients aged 50 
years or younger at the start of follow-up (SMR 4 .0, 95% 
C .I . 2 .2-7 .3) than in patients older than 50 years (SMR 1 .4, 
95% C .I . 1 .1-1 .8) . Liver transplantation was performed 
in 9 patients . In addition, 9 patients were placed on the 
transplantation waiting list . Conclusion Patients with AIH 
have an increased mortality risk . Especially patients aged 
50 or younger are confronted with a higher mortality risk . 
Complications related to liver failure contributed to nearly 
half of the deaths .
Disclosures:

Chris J . Mulder - Grant/Research Support: Astra Zeneca Pharmaceuticals, 
Nycomed, Janssen Cilag, Fujinon, Extended Life Medicine, Niped, DSM Food 
Specialties

The following people have nothing to disclose: Floris F . van den Brand, 
Koen S . van der Veen, Birgit Witte, Nicole M . van Gerven, Ynto S . de Boer, 
Carin M . Van Nieuwkerk, Gerd Bouma



194A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

344
Autoimmune hepatitis nationwide survey in 
Japan - subanalysis report
Teruko Arinaga-Hino1, Atsushi Takahashi2, Takuji Torim-
ura1, Hiromasa Ohira2, Mikio Zeniya3, Masanori Abe4, 
Kaname Yoshizawa5, Akinobu Takaki6, Yoshiyuki Suzuki7, 
Jong-Hon Kang9, Nobuhiro Nakamoto8, Tomoo Fujisawa10, 
Atsushi Tanaka11, Hajime Takikawa11; Japan AIH Study Group 
(JAIHSG); 1Division of Gastroenterology, Department of Med-
icine, Kurume Univ. School of Medicine, Kurume, Japan; 
2Department of Gastroenterology, Fukushima Medical Uni-
versity School of Medicine, Hikarigaoka, Japan; 3Sanno Med-
ical Center, International University of Health and Welfare, 
Minato-ku, Japan; 4Department of Gastroenterology and 
Metabology, Ehime University Graduate School of Medicine, 
To-on, Japan; 5National Hospital Organization, Shinshu Ueda 
Medical Center, Ueda, Japan; 6Department of Gastroenterol-
ogy and Hepatology, Okayama University Graduate School 
of Medicine, Dentistry, and Pharmaceutical Sciences, Kita-ku, 
Japan; 7Toranomon Hospital, Minato-ku, Japan; 8Keio Univer-
sity School of Medicine, Shinjuku-ku, Japan; 9Teine Keijinkai 
Hospital, Teine-ku, Japan; 10Department of Pediatric Hepatol-
ogy and Gastroenterology, Saiseikai Yokohama Tobu Hospi-
tal, Tsurumi-ku, Japan; 11Teikyo University School of Medicine, 
Itabashi-ku, Japan

Backgrounds/Aims: A nationwide survey of autoimmune 
hepatitis (AIH) patients was performed in Japan in 2015, 
clinical features and treatment status were elucidated . 
The aims of this study were to clarify the characteristics 
of the elderly, males, fatty liver complications, steroid-in-
effective cases, and relapse cases by conducting further 
analysis of the nationwide survey data . Methods: Ques-
tionnaire about patients diagnosed with AIH from 2009 
to 2013 was sent to 462 hospitals or clinics with hepatol-
ogists . A total of 1,682 patients were enrolled and the 
obtained information was analyzed . Results: (1) Patients 
over 70 years old were defined as elderly . There were 
411 elderly AIH patients (25 .4%) . The elderly AIH patients 
had a lower revised AIH score (12 .3 vs . 13 .2, p<0 .0001), 
lower levels of alanine aminotransferase (ALT) (337 .4 
IU/L vs . 410 .9 IU/L, p=0 .0148), lower complication rate of 
autoimmune diseases (20 .7% vs .26 .0%, p=0 .0312), higher 
malignancy incidence rate (12 .2% vs . 5 .8%, p<0 .0001), 
and higher mortality rate (9 .4% vs . 2 .4%, p<0 .0001) . (2) 
Two-hundred seventeen males (13 .0%) were compared 
with 1459 females . Males had a lower revised AIH score 
(10 .5 vs . 13 .3, p<0 .0001), higher drinking rate (48 .1% vs . 
14 .2%, p<0 .0001), higher serum ALT (424 .1 IU/L vs . 380 .9 
IU/L, p=0 .0262), total bilirubin (4 .0 mg/dL vs . 3 .1 mg/dL, 
p<0 .0001), and γ-glutamyltransferase (283 .4 IU/L vs . 194 .8 
IU/L, p<0 .0001), lower HLA-DR4-positive rate (50 .0% vs . 
70 .2%, p= 0 .0096) and lower complication rate of autoim-
mune disease (11 .3% vs . 26 .6%, p<0 .0001) . (3) There were 
256 AIH patients with fatty liver complications (15 .6%) . 
They had lower revised AIH scores (12 .6 vs .13 .1, p= 0 .0322), 
lower ALT (312 .6 IU/L vs . 404 .0 IU / L, p=0 .0322), lower TB 
(2 .7 mg/dL vs . 3 .3 mg/dL, p<0 .0001), and lower ALP (434 .3 
IU/L vs . 516 .8 IU/L, p<0 .0001) . The steroid treatment rate 
was also lower (74 .6% vs . 81 .6%, p=0 .0086) . However, 
there was no difference in treatment effect, relapse rate, 
or prognosis . (4) HLA-DR4 was the steroid ineffectiveness 
factor on logistic analysis, and all ineffective cases were 
HLA-DR4-negative (p=0 .0127) . 5) The factors correlating 
with relapse were high IgG value (p=0 .0309) and posi-
tive-anti-smooth muscle antibody (p=0 .026) on univariate 
analysis, and high IgG value (P=0 .0287) on multivariate in 

logistic analysis . Conclusion: In the subanalysis of a nation-
wide survey of AIH patients in Japan, characteristics of the 
elderly, males, fatty liver complications, steroid ineffective 
cases, and relapse cases were revealed . In this analysis, the 
factor for steroid ineffectiveness was HLA-DR4 negativity, 
and the relapse factor was high IgG value .
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Forkhead Box M1 Regulates Methionine Adeno-
syltransferase Genes Differentially to Drive 
Liver Cancers
Jian Tu1,2, Heping Yang2, Zhigang Zhou3, Ting Liu4, 
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cology, University of South China, Hengyang 421001, China; 
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cal Center, Los Angeles, CA; 3Department of Anesthesia, The 
First Affiliated Hospital, University of South China, Hengyang 
421001, China; 4Department of Gastroenterology, Xiangya 
Hospital, Central South University, Changsha, China; 5Depart-
ment of Geriatrics, Guangzhou First People’s Hospital, Guang-
zhou 510180, China; 6Department of Surgery, Cedars-Sinai 
Medical Center, Los Angeles, CA; 7Centro de Investigación 
Biomédica en Red de Enfermedades Hepáticas y Digestivas 
(Ciberehd), Technology, Park of Bizkaia, 8CIC bioGUNE, 48160 
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Background: Forkhead box M1 (FOXM1) is a transcription 
factor that is linked to cancer initiation and progression . 
Methionine adenosyltransferase (MAT) is an essential 
enzyme that catalyzes the formation of S-adenosylmethi-
onine, the principal methyl donor . MAT1A and MAT2A 
encode for catalytic subunits α1 and α2, respectively, 
of MAT isoenzymes . A third gene, MAT2B, encodes 
for a regulatory subunit that regulates the activity of 
MAT2A-encoded enzyme . MAT1A is mainly expressed in 
normal liver and acts as a tumor suppressor in hepatocel-
lular carcinoma (HCC) and cholangiocarcinoma (CCA) . In 
contrast, the expression of MAT2A and MAT2B is increased 
in HCC, which enhance cancer growth and survival . All 
three MAT genes have FOX family binding consensus 
sequence in their promoter region and the purpose of the 
current study was to examine whether MATs are FOXM1 
targets . Methods: Our study used HepG2 (hepatoblastoma 
cell line), Huh-28 (CCA cell line), xenograft tumor model, 
overexpression and siRNA knockdown to vary gene expres-
sion, and FOXM1 inhibitors TO901317 and FDI-6 . Gene and 
protein expression, and promoter activity were measured 
using real-time PCR, Western blotting, and transient trans-
fection, respectively . Chromatin immunoprecipitation 
(ChIP) examined proteins that occupied promoter regions . 
Findings were verified using human HCC and CCA speci-
mens and publically available databases . Results: FOXM1 
regulates MAT genes differentially, it represses MAT1A 
while activating both MAT2A and MAT2B in HepG2 and 
Huh-28 cells . FOXM1 regulates MAT genes by binding to 
the FOX-binding site in their promoter regions . This was 
demonstrated by ChIP and transient transfection anal-
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ysis of MAT genes promoters (wild type and site-directed 
mutants) . Inhibition of FOXM1 by TO901317 reduced xeno-
graft tumor growth . Furthermore, inhibition of FOXM1 
with either TO901317 or FDI-6 increased MAT1A while 
reducing MAT2A/MAT2B expression in HepG2, Huh-28 
cells and in xenografts . Preventing changes in MAT genes 
expression largely eliminated FOXM1’s effect on cancer 
cell growth . FOXM1 is overexpressed in both human HCC 
and CCA and high FOXM1 expression correlates with 
shorter survival in HCC . Conclusions: FOXM1 differentially 
regulates MAT genes, suppressing MAT1A while inducing 
MAT2A and MAT2B in HCC and CCA . Blocking the ability 
of FOXM1 to suppress MAT1A or induce MAT2A or MAT2B 
eliminated FOXM1’s effect on growth, demonstrating 
these MAT genes are important mediators of FOXM1 .
Disclosures:

Jose M . Mato - Advisory Committees or Review Panels: ABBOTT, Galmed 
Pharmaceuticals; Stock Shareholder: OWL METABOLOMICS

The following people have nothing to disclose: Jian Tu, Heping Yang, 
Zhigang Zhou, Ting Liu, Ting Xiong, Wei Fan, Jiaohong Wang, JinWon Yang, 
Tony Li, Justin Steggerda, Xuelong Huang, Xiaoyong Lei, Shelly C . Lu

346
High prevalence of Overlap Syndrome of 
Primary Biliary Cholangitis and Autoimmune 
Hepatitis and association with advanced 
fibrosis in Hispanic patients in Los Angeles.
Brian T. Lee1, Yun Wang2, Liyun Yuan1, Hyosun Han1, 
John A. Donovan1, Jeffrey Kahn1, Gary C. Kanel3, Neil Kaplow-
itz1, Lily Dara1; 1Gastrointestinal & Liver Diseases, Keck School 
of Medicine of USC, Los Angeles, CA; 2Internal Medicine, Keck 
School of Medicine of USC, Los Angeles, CA; 3Pathology, Keck 
School of Medicine of USC, Los Angeles, CA

Background: Overlap Syndrome (OS) of Primary Biliary 
Cholangitis (PBC) and Autoimmune Hepatitis (AIH) 
remains a challenge to diagnose and manage . A study 
from Miami showed Hispanics with PBC are more likely to 
have features of OS compared to their non-Hispanic coun-
terparts . Previous studies have evaluated immunostaining 
of plasma cells to differentiate PBC and AIH . We analyzed 
the characteristics and outcomes of OS compared to PBC 
or AIH and evaluated utility of immunostaining plasma 
cells for IgG and IgM amongst an immigrant Hispanic 
population living in Los Angeles . Methods: Liver biop-
sies performed from 2007-2016 were evaluated . 115 total 
patients (91% female, 88% Hispanic) were identified (31 
PBC, 58 AIH, and 26 OS) . The diagnosis of OS was estab-
lished in our liver clinic based on clinical features, serology 
and histology . Lab values were compared . Histology was 
re-analyzed and all biopsies were scored by an expert 
hepatopathologist blinded to the clinical data and diag-
nosis . A subgroup analysis was done with immunostaining 
of plasma cells for IgG and IgM . Results: The overall 
prevalence of OS was 23% . Median age was 50 . Median 
follow-up time was 3 years . There were 2 deaths in the AIH 
group, 1 death in the PBC group and 3 deaths in the OS 
group . 2 patients with AIH and 1 patient with OS received 
a liver transplant . Those with OS had a higher alkaline 
phosphatase and IgM level at baseline compared to AIH 
and a higher AST, total bilirubin, and IgG level at baseline 
compared to PBC (p<0 .01) . The proportion of subjects with 
severe bridging fibrosis or cirrhosis was almost double in 
those with OS (52%) compared with AIH (28%) and PBC 
(25%) (p<0 .05) . On immunostaining, the ratio of IgG+ to 
IgM+ plasma cells was higher in AIH compared to PBC and 
OS . Conclusion: The overall prevalence of OS is higher 

amongst our Hispanic population than what is reported 
in the literature . Hispanic patients with OS are more likely 
to have advanced fibrosis . Based on the subgroup analysis, 
immunostaining of plasma cells appears to have diagnostic 
value in differentiating autoimmune liver diseases .
Disclosures:

The following people have nothing to disclose: Brian T . Lee, Yun Wang, 
Liyun Yuan, Hyosun Han, John A . Donovan, Jeffrey Kahn, Gary C . Kanel, 
Neil Kaplowitz, Lily Dara

347
CCL5 modulates Neutrophil cytotoxicity and 
Protects against Invariant NKT activation Medi-
ated Hepatit
lili Chen1,2, chang yu1,2, Min Xu1, Yankai Wen1,2, Qian-
fei Zhang4, Hailong Wu3, qiang xia1, Xiaoni Kong1; 1Depart-
ment of Liver Surgery, Renji Hospital, School of Medicine, 
Shanghai Jiao Tong University, Shanghai, China., Shanghai, 
China; 2School of Biomedical Engineering, Shanghai Jiao Tong 
University, Shanghai, China; 3State Key Laboratory of Cell 
Biology, CAS Center for Excellence in Molecular Cell Science, 
Innovation Center for Cell Signaling Network, Institute of Bio-
chemistry and Cell Biology, Shanghai Institutes for Biological 
Sciences, Chinese Academy of Sciences, Shanghai, China; 4Gas-
trointestinal Malignancy Section, Thoracic and Gastrointesti-
nal Oncology Branch, Center for Cancer Research, National 
Cancer Institute, National Institutes of Health, Bethesda, MD

Background: Chemokines are not only implicated in 
immune cell recruitment during inflammation but also 
contribute to immune surveillance and functions . CCL5 
is required for recruitment of monocytes/macrophages 
and is implicated in various aspects of liver pathology, 
including NAFLD, fibrosis and HCC . However, whether 
CCL5 is involved in hepatitis induced by invariant natural 
killer T cells (iNKTs) are unknown . Here, we investigated 
the function and mechanisms of CCL5 in an activation 
mediated by using a specific agonist for iNKT-Alpha-Ga-
lactosylceramide (a-Galcer) . Methods: CCL5 expression was 
analyzed in a-Galcer induced hepatitis liver . Liver injuries 
and immune responses were evaluated in wild-type (WT) 
and CCL5 knockout mice in an a-Galcer induced hepatitis 
mice model . In vivo neutrophlil depletion and in vitro cell 
culture were conducted to investigate the attribution 
of neutrophils cytotoxicity on a-Galcer induced hepa-
titis . Results: CCL5 expression is increased in the a-Galcer 
induced hepatitis liver and mainly located in heaptocytes . 
Knockout CCL5 significantly promotes liver injury and 
increases hepatic accumulation of neutrophils . Further-
more, depletion of neutrophils with an anti-Ly6G anti-
body significantly reduced liver injury in CCL5 KO mice . 
iNKT activation were not showing difference from both 
genotype mice . Neutrophils from a-Galcer treated CCL5 
KO mice showing higher cytotoxic activity against mouse 
hepatocytes than those from WT mice . Conclusion: In 
a-Galcer induced liver hepatitis, CCL5 is highly expressed 
and blockade of CCL5 enhanced liver injury via promoting 
neutrophils cytotoxicity . These results demonstrate an 
unexpected function of CCL5 in modulating liver injury .
Disclosures:
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Biochemical response to ursodeoxycholic acid 
predicts histologic primary biliary cholangitis 
progression
Yukihisa Fujinaga, Tadashi Namisaki, Kei Moriya, Mit-
suteru Kitade, Hideto Kawaratani, Kosuke Kaji, Yasushi Okura, 
Kenichiro Seki, Hiroaki Takaya, Yasuhiko Sawada, Takemi Aka-
hane, Norihisa Nishimura, Shinya Sato, Naotaka Shimozato, 
Soichiro Saikawa, Keisuke Nakanishi, Takuya Kubo, Masa-
nori Furukawa, Hitoshi Yoshiji; third department of internal 
medicine, Nara medical university, Kashihara, Japan

Aim: The prognosis and natural history of primary biliary 
cholangitis (PBC) have improved; its clinical endpoint 
needs to be discovered . We aimed to identify the surro-
gate markers for predicting histologic PBC progression . 
Patients and Methods: We enrolled 35 patients with PBC 
treated with ursodeoxycholic acid (UDCA) and conducted 
sequential biopsies in them . They were divided into UDCA 
responders (n = 14) and non-responders (n = 21) based on 
reductions in γ-glutamyl transpeptidase levels at 1 year 
post UDCA therapy initiation (Nara criteria) . We analyzed 
correlations between magnitude of biochemical response 
to UDCA and progression of histological changes of PBC . 
The Nakanuma system grades liver fibrosis (fibrosis score) 
and bile duct loss (BDL score) . Results: The number of 
stage 1, 2, 3, or 4 cases according to the Scheuer system 
was 6, 11, 17, and 0, respectively; according to the 
Nakanuma system, it was 0, 7, 23, and 4, respectively . As 
per the Scheuer system, 2 patients had improved histolog-
ical findings (I), 21 had stable histological findings (S), and 
12 had histological progression (P); the Nakanuma system 
categorized 4, 23, and 8 patients as I, S, and P, respec-
tively . The fibrosis score progressed in 1 patient, while 13 
showed improvement and 21 showed no progression; 3 
patients exhibited improved BDL scores, while 23 showed 
no change and 9 showed worsening . In UDCA responders, 
proportions of patients with improved, stable, or wors-
ened stages according to the Scheuer system were 7 .1% 
(1), 78 .6% (11), and 14 .3% (2), respectively; this propor-
tion per the Nakanuma system was 28 .6% (4), 57 .1% (8), 
and 14 .3% (2), respectively . Proportions of patients with 
improved, stable, or worsened fibrosis score were 0% (0), 
64 .3% (9), and 35 .7% (5), respectively; as per BDL scores, 
it was 7 .2% (1), 71 .4% (10), and 21 .4% (3), respectively . In 
UDCA non-responders, this proportion according to the 
Scheuer system was 4 .8% (1), 47 .6% (10), and 47 .6% (10), 
respectively; per the Nakanuma system, it was 9 .5% (2), 
71 .5% (15), and 19 .0% (4), respectively . The proportion 
for fibrosis score was 4 .8% (1), 57 .1% (12), and 38 .1% 
(8), respectively; for the BDL score, it was 9 .5% (2), 61 .9% 
(13), and 28 .6% (6), respectively . Histological progression 
rate per the Scheuer system was significantly higher in 
non-responders than in responders (p < 0 .01), whereas, the 
reverse was true for histological improvement rate per the 
Nakanuma system . Conclusion: The biochemical response 
to UDCA according to Nara criteria predicts the histolog-
ical progression of PBC .
Disclosures:

The following people have nothing to disclose: Yukihisa Fujinaga, 
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Proscpective multi-center study of prevalence 
of autoimmune hepatitis
Deepak N. Amarapurkar1,2, Vaibhav S. Somani1, Par-
tha S. Mukherjee3, Sreenivas Vishnubhatla4, Kausik Das5, 
Ajit Sood6, Yogesh K. Chawla7, CE Eapen8, B Prabha-
kar9, Varghese Thomas12, Subodh Varshney13, Diamond 
Sharma Hidangmayum10, Pradip Bhaumik11, Subrat K. Acha-
rya4, Bhaskar Thakur4, Abhijit Chowdhury3; Bombay Hospital 
& Medical Research Centre, Breach Candy Hospital Mumbai, 
Department of Biostatistics, All India Institute of Medical Sci-
ences, Ansari Nagar, New Delhi, India, PIN – 110029.; 1Gas-
troenterology & Hepatolofy, Bombay Hospital & Medical 
Research Centre Mumbai, Mumbai, India; 2Gastroenterology 
& Hepatolofy, Breach Candy Hospital, Mumbai, India; 3Liver 
Foundation, West Bengal, Chatterjee International Centre, 
Kolkatta, India; 4Department of Biostatistics, All India Insti-
tute of Medical Sciences, New Dellhi, India; 5Department of 
Hepatology, School of Digestive and liver Diseases, Institute of 
Post Graduate Medical Education & Research, Kolkatta, India; 
6Hepatology, Dayanand Medical College & Hospital, Ludhi-
ana, India; 7Post Graduate Institute of Medical Sciences, Sec-
tor 12, Chandigarh, Chandigarh, India; 8Hepatology, Christian 
Medical College, Vellore, India; 9Department of Gastroenter-
ology, Osmania General Hospital, Hyderabad, India; 10Hepa-
tology, Catholic medical centre hospital, Koirengei Imphal 
East, Manipur, India, PIN-795 002, Manipur, India; 11Medicine, 
Agartala Govt College, Agartala, India; 12Gastroenterology 
& Hepatolofy, Calicut Medical College, Kozhikode, India; 
13Department of Surgical Gastroenterology, Bhopal Memorial 
Hospital & Research Center, Bhopal, India

Background and Aims: There are significant inadequacies 
in the data on Autoimmune Liver Disease (AID) in India . So 
we conducted a prospective, multicentric study to explore 
the profile of chronic liver disease (CLD) in India . We 
specifically analyzed the data on Autoimmune Hepatitis 
(AIH) . Methods: A centrally coordinated and continuously 
monitored web-based data repository for CLD was devel-
oped (February 2010 to January 2013) in which eleven 
hospitals from different parts of India participated . Each 
CLD case was clinically characterized and classified . Each 
case enrolled was clinically assessed and the features were 
determined by a physician before enrollment . All patients 
with AID were analyzed in detail . Results: Out of total 
patients (2,07,01,383) attending the eleven participating 
hospitals in India, 2,66,621 (1 .28%) had liver disease . Of 
these, 65,807 (24 .68%) were diagnosed for the first time 
(new cases), the rest being follow-up cases, out of which 
13,014 (19 .77%, median age 43 years, 73% males) cases 
of CLD were finally analyzed . Alcoholism (34 .3%) was 
the commonest cause of cirrhosis (total 4,413) while HBV 
infection (33 .3%) dominated as the single most important 
cause in general and the non-cirrhotic CLD group (40 .8% 
out of 8,163) . AID was seen in 402 (0 .5%) patients, most 
common of which was AIH [383 patients (95%)] followed 
by primary sclerosing cholangitis (PSC) (2 .5%), primary 
biliary cholangitis PBC (2 .2%) and systemic lupus erythem-
atous (SLE) (0 .2%) . Amongst the AIH patients, mean 
age was 50±15 years and 67% were females . History of 
alcohol consumption was present in 4 .4% and diabetes 
mellitus in 6% patients . Presenting symptoms were jaun-
dice in 23%, weight loss in 16%, abdominal pain in 9%, 
abdominal mass in 1%, ascites in 17%, pedal edema in 
15%, anorexia in 14% and fever in 7% . Upper gastrointes-
tinal bleed was seen in 5% and hepatic encephalopathy in 
4% . Serum bilirubin levels >2mg/dl was seen in 17%, INR 
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levels >1 .5 in 20% and serum albumin levels <3 .5 g/dl in 
33% . Most patients had chronic hepatitis (62%) at presen-
tation and 38% had cirrhosis . 34% patients presented 
with decompensation . Acute on chronic liver failure and 
hepatocellular carcinoma were seen in 0 .26% and 0 .78% 
respectively . Conclusion: Our data suggests AIH is an 
uncommon cause of liver disease . More than one third of 
patients present with decompensation, hence awareness 
of this condition should be increased amongst clinicians .
Disclosures:

The following people have nothing to disclose: Deepak N . Amarapurkar, 
Vaibhav S . Somani, Partha S . Mukherjee, Sreenivas Vishnubhatla, 
Yogesh K . Chawla, CE Eapen, B Prabhakar, Subodh Varshney, Diamond 
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Oral administration of anti-eotaxin-1 mono-
clonal antibody is biologically active in the gut 
and alleviates immune-mediated hepatitis: A 
novel personalized therapy for immune-associ-
ated liver diseases
Tawfik r. Khoury1, Dvorah Rotnemer Golinkin1, 
Lidya Zolotarev1, Keren Weiser2, Yaron Ilan1; 1internal med-
icine, haddasah hospital, Fassouta, Israel; 2IMMUNE Pharma-
ceuticals Inc, Herzliya, Israel

Background: Personalized therapies are designed to 
optimize safety-to-efficacy ratio by selecting patients 
with higher response rates based on specific biomarkers . 
Eotaxin-1 is an eosinophil specific chemokine which plays 
a role in both innate and adaptive immune responses . 
Eotaxin-1 modulates the cross talk between key cells 
involved in inflammation . Anti-eotaxin-1 is a first in class 
monoclonal antibody that blocks eotaxin-1, designed 
for personalized therapy in high eotaxin-1 levels-medi-
ated inflammatory conditions . High eotaxin-1 levels were 
described in patients with NAFLD, NASH, insulin resistance, 
diabetes, and primary sclerosing cholangitis . Alleviation of 
insulin resistance is associated with decreased eotaxin-1 . 
Parenteral administration of Bertilimumab, a fully human 
anti-eotaxin-1 antibody, is currently in clinical develop-
ment in patients with high eotaxin-1 levels suffering 
from inflammatory bowel disease, and bullous pemphi-
goid . Eotaxin-1 is ubiquitous throughout the normal 
gastrointestinal tract; however, the potential role of gut 
eotaxin-1 in systemic immune functions was not previ-
ously described . Aim: To evaluate the biological activity 
and immunomodulatory effect of oral administration of 
anti-eotaxin-1 . Methods: C57B1/6 mice were treated once 
with either oral or intra-peritoneal anti-eotaxin-1 antibody 
(200 ng/dose) two hours before induction of immune-me-
diated hepatitis using injection of Concanavalin A (ConA) . 
Mice were followed for liver injury as manifested by liver 
enzymes and for the effect on eotaxin-1 serum levels . The 
effect of treatment was compared with untreated control 
mice . Results: Oral administration of anti-eotaxin-1 allevi-
ated the ConA immune-mediated liver injury . Serum ALT 
levels decreased to 1807 u/L, compared with 19025 u/L 
in untreated controls, and 3657 u/L in mice treated with 
parenteral anti-eotoaxin-1 (p<0 .005) . A similar beneficial 
effect was noted for AST serum levels that decreased to 
3032 u/L in orally treated mice, compared with 17143 and 
2418 u/L, in untreated controls and parenteral-treated 
mice, respectively (p<0 .005) . A trend for reduced serum 
eotaxin-1 levels was noted in treated mice, from 594 pg/
ml in the controls to 554 and 561 pg/ml in orally and intra-
peritoneally treated mice (P=0 .08, P=0 .06, respectively) . 

Conclusion: Oral administration of the non-absorbable 
anti-eotaxin-1 antibody shows biological activity in the 
gut, and exerts a systemic immunomodulatory effect to 
alleviate immune-mediated hepatitis . The data suggests 
that testing for eotaxin-1 serum levels, and using oral 
Bertilimumab, may enable identifying and treatment of 
patients with high-eotaxin-1 levels-associated NASH . 
Disclosures:
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Effects of interferon-free treatment on chronic 
hepatitis C patients with autoimmune liver 
diseases
Tatsuo Kanda1,2, Masato Nakamura1, Shin Yasui1, 
Makoto Arai1, Shingo Nakamoto1, Tetsuhiro Chiba1, 
Hitoshi Maruyama1, Mitsuhiko Moriyama2, Naoya Kato1; 
1Department of Gastroenterology, Chiba University, Graduate 
School of Medicine, Chiba, Japan; 2Division of Gastroenterol-
ogy and Hepatology, Department of Internal Medicine, Nihon 
University School of Medicine, Tokyo, Japan

Background and Aims: Interferon-free treatment can 
achieve higher sustained virological response (SVR) rates in 
even the patients who could not eradicate hepatitis C virus 
(HCV) in the interferon treatment era . Immune reconstruc-
tion after HCV clearance with interferon-free treatment 
has also been reported . In the present study, we retrospec-
tively analyzed chronic HCV-infected Japanese patients 
with autoimmune liver diseases such as autoimmune hepa-
titis and primary biliary cholangitis . Patients and Methods: 
Among 467 HCV-infected patients who commenced inter-
feron-free treatment by 2016, 12 patients with autoim-
mune liver diseases [7 autoimmune hepatitis (AIH) and 
5 primary biliary cholangitis (PBC)] were analyzed [25% 
male, mean age 68±8 .4, 92% treatment-naive, 75% geno-
type (GT)-1b, 33% cirrhosis] . In total 12 HCV GT-1b patients, 
7, 1 and 1 were treated with sofosbuvir/ledipasvir (SOF/
LDV) for 12 weeks, ombitasvir/paritaprevir/ritonavir (OBV/
PTV/r) for 12 weeks and daclatasvir/asunaprevir (DCV/
ASV) for 24 weeks, respectively . All 3 HCV GT-2 patients 
were treated with SOF/ribavirin (RBV) for 12 weeks . HCV 
RNA was measured by COBAS TaqMan HCV assay version 
2 .0 (Roch Diagnostics, Tokyo, Japan), with a lower limit 
of quantification of 15 IU/mL . We used the definition of 
rapid virological response (RVR) consists of HCV RNA levels 
<15 IU/mL at week 4 according to the new EASL guidelines 
in 2014 . SVR was defined as negativity of HCV RNA at 24 
weeks after stopping treatment . Results: All 12 patients 
completed treatment and achieved SVR . In 7 patients with 
AIH, 4 and 3 were HCV GT-1 and GT-2, respectively, and 
3, 1 and 3 patients were treated with SOF/LDV, DCV/ASV 
and SOF/RBV, respectively . In 50% (2/4) HCV GT-1 and 33% 
(1/3) HCV GT-2 patients, RVR were achieved . Three patients 
took prednisolone (PSL) at baseline and 3 did not take PSL 
during HCV treatment . In one HCV GT-1 59-year female 
patient with AIH and cirrhosis, PSL were not administered 
at baseline, but she needed to take 40 mg/day PSL at week 
8 after HCV treatment . She complained back pain and was 
diagnosed vasospastic angina by coronary angiography 
at 11 weeks, but completed her treatment . In 5 HCV GT-1 
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patients with PBC, 4 and 1 were treated with SOF/LDV and 
OBV/PTV/r, respectively, resulting in 25% (1/4) and 100% 
(1/1) RVR . Three of 5 patients were treated with UDCA 
during HCV treatment . Conclusions: Interferon-free regi-
mens were relatively safe and effective for HCV-infected 
patients with autoimmune liver diseases . Some cases with 
active AIH may need immune therapy before HCV treat-
ment . Close monitoring and careful attention should be 
needed to unexpected adverse events in their treatments .
Disclosures:
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Utilization of Second-Line Therapeutics in Auto-
immune Hepatitis at a Tertiary Care Center
Keaton Jones, Raj Vuppalanchi, Naga P. Chalasani, Craig Lam-
mert; Indiana University School of Medicine, Indianapolis, IN

Background: First line treatment for autoimmune hepa-
titis (AIH), an idiopathic immune-mediated liver disease, 
is typically with prednis(ol)one with or without a purine 
analog . Utilization of alternative treatments beyond first 
line regimens for intolerance or poor response continues 
to be driven by local expertise . We aimed to characterize 
the implementation of second-line therapeutics at our 
facility and its impact on fibrosis progression . Methods: 
We reviewed medical records from 100 well phenotyped 
AIH patients seen at our facility in the last 25 years . We 
retrospectively collected data on demographics, treat-
ments, side effects, and clinical outcomes . Results: The 
mean duration of follow-up after AIH diagnosis was 
106 months (standard deviation (SD) ±72) . A majority 
of AIH patients were female (72%), Caucasian (83%), 
and had a mean age of 42 .8 years (±20) at diagnosis . 23 
(24%) patients had confirmed cirrhosis at diagnosis, and 
20 (27%) patients developed cirrhosis during a mean 
follow-up of 137 months (±54) . Seven (16%) patients with 
cirrhosis underwent orthotopic liver transplant during 
follow-up . Second-line therapies (mycophenolate mofetil, 
budesonide, tacrolimus, or sirolimus) were prescribed in 
50 patients either due to side effects of first-line therapy 
(56%) or poor biochemical response (44%) . Reported side 
effects were most commonly gastrointestinal (22%), hema-
tologic (19%), and glucocorticoid-related (9%) . 18% of 
patients requiring second-line therapy due to side effects 
had cirrhosis at time of diagnosis compared to 32% who 
needed treatment escalation . Patients requiring second-
line therapies due to poor response were younger at diag-
nosis (32 years ±15 .5 vs 49 .9 ±20 .2, p<0 .001) and more-likely 
to have concurrent inflammatory bowel disease (18% 
vs 2%, p=0 .03) compared to patients on first-line treat-
ments . Second-line treatments were initiated on average 
after 44 (±51 .1) months of disease onset which was similar 
across patients with or without cirrhosis (50 ±44 .1 vs 38 .2 
±56 .8 months, p=0 .4) . Second-line therapy started within 6 
months of diagnosis vs after 6 months was associated with 
lower liver tests at 12 month follow-up (ALT: 31 vs 258 
U/L, p=0 .1) and most-recent follow-up (ALT: 25 vs 51 .6 U/L, 
p=0 .2) in patients that did not develop cirrhosis . Conclu-

sions: A significant proportion of AIH patients followed 
at tertiary care centers receive second line therapy 
due to medication side effects or inefficacy of first line 
therapy . Young patients with concomitant autoimmune 
diseases may be at increased risk for failure to first-line 
therapy . Early utilization of second line agents may hasten 
biochemical remission in non-cirrhotic patients .
Disclosures:
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Trends in Liver Transplantation among Patients 
with Primary Biliary Cholangitis
Rosann Cholankeril1, Usman Rahim2, Eric R. Yoo3, 
Andrew A. Li2, Keeryth Sandhu2, Ryan B. Perumpail2, Meng-
han Hu4, George Cholankeril1, Aijaz Ahmed2; 1Gastroenterol-
ogy and Hepatology, University of Tennessee Health Science 
Center, Memphis, TN; 2Gastroenterology and Hepatology, 
Stanford University School of Medicine, Palo Alto, CA; 3Med-
icine, University of Illinois College of Medicine, Chicago, IL; 
4Department of Biostatistics, Brown University, Providence, RI

Background: Trends in liver transplantation (LT) in patients 
with primary biliary cholangitis (PBC) may have been influ-
enced by changes in listing policies and lower risk of hepa-
tocellular carcinoma (HCC) . Methods: Utilizing the United 
Network for Organ Sharing (UNOS) national registry, we 
analyzed the trends in PBC-related LT in the United States 
(US) from 2000 to 2014 . Demographics (age, gender, and 
ethnicity) and clinical characteristics, including Model 
for End-Stage Liver Disease (MELD) score, MELD excep-
tions granted, and HCC status were analyzed . Statistical 
significance was reached with a p < 0 .05 . Results: From 
2000 to 2014 there were 87,084 liver transplant recip-
ients in the UNOS registry . Of those, 2,726 (3 .1%) liver 
transplants were indicated for PBC . Nearly half (49 .2%) 
of all PBC registrants during our study period underwent 
LT . Although the annual number of overall liver trans-
plants for non-PBC indications increased by an average 
of 133 (SD ± 203 .9) cases per year, the number of PBC-re-
lated liver transplants declined by 3 .7 (SD ± 18 .9) cases 
per year . However, this annual decline in liver transplants 
was reflective of the annual reduction in the absolute 
number in PBC waitlist registrants . The annual percentage 
of PBC registrants undergoing LT was 18 .9% (SD ± 1 .4%) 
and remained relatively constant throughout the years 
reaching its peak in 2014 with 21 .4% (Figure) . Among the 
ethnic/racial cohorts, Caucasians had the highest abso-
lute number of liver transplants (n=2,093) . Overall, Afri-
can-Americans (62 .2%) had the highest percentage of PBC 
waitlist registrants undergoing LT while Hispanics (44 .5%) 
had the lowest percentage (P < 0 .001) . HCC was noted 
in 1 .3% of PBC waitlist registrants . Conclusion: Although 
the number of PBC-related LT performed has gradually 
declined, the number of PBC waitlist registrants has also 
declined, with the percentage of those undergoing LT 
remaining relatively constant .



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 199A

 Denotes AASLD Presidential Poster of Distinction

Figure: PBC waitlist registrants undergiong liver transplanta-
tion (%) between 2000 to 2014 .
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Characteristic T cell receptor repertoires in 
CD4+ T cells of primary biliary cholangitis
Ryo Nakagawa1,2, Ryosuke Muroyama1, Yoshimi Kaise1, Chi-
sato Saeki2, Tsunekazu Oikawa2, Masanori Nakano2, Mas-
ayuki Saruta2, Mikio Zeniya3, Naoya Kato1,4; 1Division of 
Advanced Genome Medicine, The Institute of Medical Science, 
The University of Tokyo, Tokyo, Japan; 2Department of Gas-
troenterology and Hepatology, The Jikei University School of 
Medicine, Tokyo, Japan; 3Clinical Research Center, Sanno Hos-
pital, International University of Health and Welfare, Tokyo, 
Japan; 4Department of Gastroenterology, Graduate School of 
Medicine, Chiba University, Chiba, Japan

Background & aim: Primary biliary cholangitis (PBC) is 
an autoimmune liver disease with unknown pathogen-
esis . Recently, we have reported activated T cell receptor 
signaling pathway is associated with the production 
of inflammatory cytokines via N-Ras upregulation by 
decreased miR-425 in CD4+ T cells of PBC (J Hepatol 2017) . 
Although TCR repertoires of CD4+ T cells are supposed 
to be concerned with PBC pathogenesis, those in PBC 
have never been analyzed . Moreover, next generation 
sequencer (NGS) enabled comprehensive expressional and 
structural analysis of TCR repertoires, thus we analyzed 
CD4+ T cell repertoires in PBC . Material & Method: In 
this study, 1 naïve PBC patient, 3 PBC patients receiving 
ursodeoxycholic acid (UDCA), and 3 healthy controls, who 
agreed to provide samples with written informed consent, 
were enrolled . Total RNA was extracted from CD4+ T cells 
of patients and controls . The repertoires of TCR α chain 
(TRα) and β chain (TRβ) in CD4+ T cells were analyzed by 
the NGS . Bioinformatic analysis was performed to assess 
PBC specific TCR repertoires . Results: Among 2,668 TRα 
repertoires, 6 TRα repertoires were significantly upregu-
lated in PBC compared to control (P <0 .05, Fold change 
>1 .8) . Among 841 TRβ repertoires, 8 TRβ repertoires were 
significantly upregulated in PBC compared to control (P 
<0 .05, Fold change >1 .8) . No repertoire of TRα and TRβ was 
downregulated in PBC compared to control . The expres-
sion of 6 TRα and 8 TRβ was not significantly different 

between naïve and treated PBC . Representatively, the 
alignment of complementarity determining region (CDR3) 
in TRβV10/J2-1 was analyzed using bioinformatics and 
was revealed to be significantly different between PBC 
and control . Conclusion: The expression and structure of 
TCR repertories in CD4+ T cells of PBC were significantly 
different from those of healthy control . Moreover, the 
treatment with UDCA never changed TCR repertoires . 
Thus, PBC specific TCR repertories might associate with 
its pathogenesis and could be a novel therapeutic target .
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The unique patterns of change in the meta-
bolic variables of patients with primary biliary 
cholangitis
Hirayuki Enomoto, Nobuhiro Aizawa, Naoto Ikeda, 
Yoshiyuki Sakai, Kazunori Yoh, Ryo Takata, Noriko Ishii, 
Yuho Miyamoto, Minako Inoue, Chikage Nakano, Kuni-
hiro Hasegawa, Yukihisa Yuri, Akio Ishii, Tomoyuki Takashima, 
Takashi Nishimura, Hiroki Nishikawa, Yoshinori Iwata, 
Hiroko Iijima, Shuhei Nishiguchi; Hyogo College of Medicine, 
Nishinomiya, Japan

Background: In clinical practice for primary biliary cholan-
gitis (PBC), the relationships between the laboratory data 
and the histological findings are important . We evaluated 
the changes in clinical variables in line with the progres-
sion of the histological stage, particularly focusing on the 
changes in metabolic variables . Methods: We screened 
2381 patients who had undergone percutaneous liver 
biopsy in our institution and selected the patients who 
showed the histological findings of PBC . We then examined 
the relationship between the metabolic variables and the 
progression of the histological stage in those patients . The 
lipid metabolism and glucose metabolism were evaluated 
based on the total cholesterol and HOMA-IR values, respec-
tively . With regard to the amino acid metabolism, we used 
the BCAA to Tyr ratio (BTR), which can be easily and inex-
pensively measured to assess amino acid imbalances, and 
which is currently used in Japan . All blood samples were 
obtained on the day of liver biopsy . Results: A total of 95 
patients (male, n=14; female, n=83; median age, 60 years; 
range, 36-81 years) were studied . The other demographic 
data included: total bilirubin, 0 .7 mg/dl (0 .3-2 .9 mg/dl); 
ALP 332 IU/ml (80-2763 IU/ml), GGT 82 IU/ml (9-1305) . All 
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of the cirrhotic patients were considered to have compen-
sated cirrhosis (Child-Pugh grade A) . The numbers of 
patients with stages 1/2/3/4 were 41/28/21/5, respectively . 
With regard to the general clinical variables, the platelet 
count (×103/μl) gradually decreased with the histological 
stage (median value 220/200/187/134) (p=0 .016) . However, 
the total cholesterol values did not differ among the histo-
logical stages (median value: 197/194/207/175 mg/dl) . The 
HOMA-IR value tended to increase with the histological 
stage (median value: 1 .04/1 .23/1 .52/2 .43); however, the 
difference did not reach statistical significance . Unlike the 
lipid and glucose metabolic variables, the BTR, an indicator 
of the amino acid metabolism, was significantly decreased 
and was severely reduced in patients with stage 4 disease 
(median: 5 .86/5 .96/5 .91/2 .75) (p<0 .01) . Conclusions: In 
patients with chronic liver disease, clinical parameters are 
expected to gradually change in line with the progression 
of the disease . Regarding patients with HCV, we previ-
ously reported that the BTR value decreased in line with 
the stage of liver fibrosis . However, in PBC patients, the 
patterns of several metabolic parameters, including the 
BTR, appeared to show unique alterations . 
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Characterization of patients with primary 
biliary cholangitis(PBC) and autoimmune 
hepatitis(AIH) attended in a community 
hospital in East Harlem, New York.
Priyanka Yerragorla, Divya Nekkalapudi, Nora V. Bergasa; 
Medicine, Metropolitan Hospital, New York Medical College, 
New York, NY

PBC and AIH are uncommon diseases about which there 
is limited information from non-Caucasian subjects in the 
USA; accordingly, the aim of this study was to characterize 
this group of patients from a hospital that serves a popula-
tion mostly comprised of Black Americans(B) and those of 
Hispanic ethnicity(HE) . Methods: Retrospective review of 
medical records coded as PBC or AIH by ICD 10, from 2001-
2017, because of access feasibility . Results: One patient was 
diagnosed with AIH at hospitalization for acute hepatitis; 
the rest was referred to Hepatology because of abnormal 
liver profile(Table) . PBC: 15 patients(1man), mean age 
65 years(yr)(range:38-91), 14 of whom were HE and 1 B; 
5 had probable and 9 had definitive PBC, and 1AMA – 
had histology compatible PBC(Table) . 8(33%) reported 
pruritus and one, fatigue . 3(20%) had scleroderma and 3 
hypothyroidism . No stigmata of liver disease were docu-
mented . 14(93%) were AMA and 11(73%) ANA positive . 
Data means (ranges: patients/normal): total bilirubin(TB) 
0 .64mg/dL(0 .25-1 .1/*0-1), albumin 3 .9g/d(2 .2-4 .6/**3 .4-5), 
IgG 1592mg/dL(1130–3280/***690-1400) and IgM 281mg/
dL(64–626/40-240) . All were treated with UDCA . AIH: 5 
women, mean age 51 yr(range 41-66) all of whom were 
of HE . 1(20%) reported pruritus and one had icterus on 
exam . 2 had SLE and one, psoriasis . 3(60%) were ASMA 
and 4(80%) ANA positive . Data means (ranges: patients/
normal) were TB 1 .88mg/dL(0 .3-6 .5/*), albumin 4g/dL(3 .7-
4 .4/**), IgG 1614mg/dL(940–2040/***) . All were treated 

with prednisone and azathioprine or 6-mercaptopurine 
after biopsy(Table) . No patient from either group devel-
oped end stage liver disease or hepatocellular carcinoma . 
Summary: The majority was of HE and pre-cirrhotic, and 
the minority had other autoimmune diseases . Pruritus 
was the most common symptom . In association with treat-
ment, at 1yr, mean decrease in ALP was modest in PBC and 
liver profile normalized in AIH . Conclusions: Liver disease 
was promptly recognized at referral, as suggested by the 
pre-cirrhotic stages at diagnosis . Biochemical response 
to treatment in AIH was appropriate; however, in PBC, 
the response was lower than what has been considered 
optimal . Although lack of adherence to treatment cannot 
be unequivocally excluded, the effect of ethnicity on 
response to UDCA can’t be ignored; thus, pharmacoge-
netic studies in patients of HE with PBC merit consider-
ation .

Baseline histology and effect of treatment on liver profile at 
1yr .
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The occurrence rate of clinical events in Japa-
nese PSC cohort –a potential role as surrogate 
endpoints for clinical trials-
Arizumi Toshihiko1, Atsushi Tanaka1, Susumu Tazuma2, 
Takahiro Nakazawa3, Hiroyuki Isayama4, Toshio Tsuyugu-
chi5, Kazuo Inui6, Hajime Takikawa1; Japan PSC Study Group 
(JPSCSG); 1Department of Medicine, Teikyo University, Tokyo, 
Japan; 2Department of General Internal Medicine, Hiroshima 
University, Graduate School of Biomedical & Health Sci-
ences, Hiroshima, Japan; 3Department of Gastroenterology, 
Japanese Red Cross Nagoya Daini Hospital, Nagoya, Japan; 
4Department of Gastroenterology, Juntendo University School 
of Medicine, Tokyo, Japan; 5Department of Gastroenterology, 
Graduate School of Medicine, Chiba University, Chiba, Japan; 
6Department of Gastroenterology, Second Teaching Hospital, 
Fujita Health University, Nagoya, Japan

Backgrounds and Aims: Primary sclerosing cholangitis 
(PSC) is a chronic cholestatic diseases, and no drugs have 
been proved to improve long-term prognosis of PSC . Clin-
ical trial design in PSC is difficult because of low occur-
rence rate of death and liver transplantation (LT) that are 
supposed to be hard endpoints . Meanwhile, clinical events 
including both decompensating complications and biliary 
complications, cholangitis and jaundice, could be candi-
dates for surrogate endpoints . Herein we retrospectively 
investigated the occurrence of clinical events in Japanese 
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PSC cohorts . Patients and Methods: We conducted nation-
wide surveys of PSC in Japan twice, in 2012 and 2015, and 
established patients’ registry database consisting of 435 
patients with PSC . In the current study, we retrospectively 
enrolled patients who were registered in both 2012 and 
2015 and in whom outcomes were clearly indicated . We 
defined clinical events as both decompensating complica-
tions (jaundice, ascites, encephalopathy, esophageal-gas-
tric varices and bleeding) and biliary complications 
(jaundice, cholangitis), and then analyzed occurrence rate 
of clinical events as well as death/LT . Results: We identified 
123 patients (male/female 63/60, median age 40 .0 years 
old) who met the above inclusion criteria . The observa-
tional period from diagnosis to final visit was 6 .0 +/- 2 .2 
years . Among these 123 patients, there were 25 clinical 
events (jaundice 10, cholangitis 5, varices and bleeding 6, 
ascites 3, encephalopathy 1) in 22 patients in 2012, and 
therefore 101 patients had no clinical events at that time 
as baseline . During 3 years from 2012 to 2015, 33 clinical 
events (cholangitis 12, jaundice 8, ascites 6, encephalop-
athy 4, varices and bleeding 3) occurred in 21 among 101 
event-free patients (20 .8%) at baseline . Death without 
LT and alive after LT was observed in 9 and 1, respec-
tively, among these 21 patients . Furthermore, 4 among 
101 event-free patients at baseline underwent LT during 
3 years . As a result, the occurrence rate of clinical events 
as well as death/LT among event-free patients at base-
line was 24 .8% (25/101), 8 .3% per year . Conclusion: In the 
Japanese PSC cohort, the occurrence rate of clinical events 
defined as both decompensating and biliary complications 
as well as death/LT was 24 .8% in 3 years .
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The Extracellular Matrix (ECM) Turnover  
Profile In Cholestatic And Autoimmune Liver 
Diseases – An Exploratory Study
Mette J. Nielsen1, Mette N. Vesterhus2,3, Diana J. Leem-
ing1, Johannes R. Hov2,4, Bjørn Moum5, Francesca Saffioti5,6, 
Odd Gilja4, Kirsten M. Boberg2,4, Giuseppe Mazza6, Mas-
simo Pinzani6, Tom H. Karlsen2,4, Morten A. Karsdal1, Doug-
las Thorburn6; 1Fibrosis Biology and Biomarker Research, 
Nordic Bioscience A/S, Herlev, Denmark; 2Norwegian PSC 
Research Center, Department of Transplantation Medi-
cine, Division of Cancer Medicine, Surgery and Transplanta-
tion, Oslo University Hospital Rikshospitalet, Oslo, Norway; 
3National Centre for Ultrasound in Gastroenterology, Hauke-
land University Hospital, Bergen, Norway; 4Institute of Clinical 
Medicine, University of Oslo, Oslo, Norway; 5Department of 
Clinical and Experimental Medicine, Division of Clinical and 
Molecular Hepatology, University of Messina, Messina, Italy; 
6UCL Institute for Liver and Digestive Health, Division of Med-
icine, University College London & Royal Free London, NHS 
Foundation Trust, London, United Kingdom

Background: Autoimmune hepatitis (AIH), primary scle-
rosing cholangitis (PSC) and primary biliary cholan-
gitis (PBC) are phenotypically distinct autoimmune liver 
diseases causing liver injury resulting in fibrosis and 
progressing to cirrhosis and liver failure which is associ-
ated with poor prognosis . In this study we investigated 
the extracellular matrix profile of patients with PSC, PBC 

and AIH in two independent cohorts to establish whether 
differential patterns of matrix turnover are seen between 
the diseases . Methods: Serum samples were retrospec-
tively collected from the NoPSC Research Center, Norway 
(PSC n=138; PBC n= 28; AIH n=27) and the UCL Royal Free 
London, UK (PSC n=78; PBC n=74; AIH n=58) . NoPSC was 
used as test cohort, and UCL was used as validation cohort . 
Diagnosis of liver disease was based on established criteria 
for PSC, PBC and AIH, respectively . Fifty-two Norwegian 
patients with ulcerative colitis (UC) served as controls in 
both cohorts . Specific serological biomarkers of intersti-
tial matrix type III and V collagen formation (Pro-C3 and 
Pro-C5) and degradation (C3M), basement membrane 
type IV collagen degradation (C4M), and degradation of 
the proteoglycan biglycan (BGM) and citrullinated type 
III intermediate filament protein vimentin (VICM) were 
assessed . Results: Sex and age distribution were similar 
in the two cohorts (%Male in PSC 46/63; PBC 14/9; AIH 
41/16; Median age PSC 40/48; PBC 60/60; AIH 43/51) . All 
biomarkers, except VICM, showed an overall difference 
in serum levels between PSC, PBC and AIH in both test- 
and validation cohort (p<0 .01-p<0 .001) . VICM was similar 
amongst the three etiologies and UC controls . In general, 
biomarker levels were higher in the test cohort compared 
to the validation cohort (p<0 .05-p<0 .001) except BGM . 
Levels of Pro-C5, C4M and BGM were significantly higher 
in PBC serum compared to PSC and AIH (p<0 .05-p<0 .001) 
in the test panel and these findings were confirmed in the 
validation panel (p<0 .01-p<0 .001) . Levels of Pro-C3 and 
C3M were significantly higher in PBC serum compared 
to PSC (p<0 .05), trending towards higher levels in PBC 
compared to AIH in the test cohort . In the validation 
cohort C3M levels were also significantly higher in PBC 
as compared to AIH serum, whereas Pro-C3 levels were 
similar for PSC and PBC, however significantly higher in 
both cholestatic diseases compared to AIH (p<0 .05-0 .001) . 
Conclusion: The study indicates that the ECM remodeling 
is different in PSC, PBC and AIH, with PBC having a higher 
turnover compared to PSC and AIH, and PSC resembling 
the profile of AIH . Accordingly, different opportunities for 
therapeutic intervention appear to exist for patients with 
PSC, PBC and AIH .
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Real world effectiveness of Obeticholic Acid in 
the treatment of Primary Biliary Cholangitis
Asha Ayyagari2, Victor Ankoma-Sey3, Chukwuma I. Egwim3, 
laura b. vaquerano3, Julie Pham1, Hector E. Nazario4, 
Elena I. Doan5, Melanie Proffitt5, Stevan A. Gonzalez1, 
Apurva A. Modi1; 1Liver Consultants of Texas, Fort Worth, TX; 
2Medical City of Fort Worth, Fort Worth, TX; 3Liver associates 
of texas, Houston, TX; 4Liver institute at methodist dallas med-
ical center, Dallas, TX; 5Medication Therapy Management at 
Methodist dallas Med Center, Dallas, TX

Real world effectiveness of Obeticholic Acid in the treat-
ment of Primary Biliary Cholangitis Authors: Apurva Modi, 
Asha Ayyagari Background: Primary Biliary Cholangitis 
(PBC) causes destruction of the interlobular bile ducts . 
Ursodeoxycholic acid (UDCA) slows the progression of 
damage but up to 40% of patients can have an inade-
quate response defined by persistently elevated alkaline 
phosphatase (AP) levels . Obeticholic Acid (OCA) is a farne-
soid X receptor agonist that has anti-cholestatic effects 
and based on the results of the POISE[i] trial was approved 
in 2016 for PBC pts that have an inadequate response or 
are intolerant to UDCA . Aim: To evaluate the efficacy and 
side effect profile of OCA in a real world cohort of PBC 
pts Methods: In this on-going multi-institutional cohort 
study, we collected data on 69 PBC patients started on 
OCA including demographics, details of UDCA treatment, 
reason for OCA initiation, and response to treatment with 
emphasis on side-effect profile . OCA initiation was at the 
discretion of the hepatologist, with UDCA tolerant pts still 
continued on it . Results: Of the 69 on OCA, 87% (60/69) 
were female 51% (35/69) Caucasian, median age was 59 
(32-80), and the median age of diagnosis of PBC was 50 . 
56% (32/57) were AMA+, mean disease duration was 10 .3 
years, mean fibrosis stage was 3 with 33% having cirrhosis 
and median length of UDCA treatment was 8 yrs (1-24) . Of 
the 69, only 4 (6%) were intolerant to UDCA with the rest 
deemed as having an inadequate response to UDCA by the 
hepatologist . 94% (66/69) were on OCA 5mg daily, with 
one on 5mg biweekly, one 5mg weekly, and one 2 .5mg 
daily . 67% (31/46) had an improvement in AP on 3 months 
of OCA, while 28% (13/46) had worsening of AP after 3 
months of OCA . Of those, the mean decline in AP from 
baseline was 26% . 30/69 have received 6 months of OCA, 
and, 22 had improvement in AP with a mean decline from 
baseline of 28% . The remaining 8 had worsening of AP 
levels . 22/62 had OCA dose increased at 3 months from 
5mg to 10mg daily . OCA was discontinued in 7 at a median 
duration of 3 months (1-6) with the reasons being pruritis 
(2 pts), diarrhea (1 pt), inadequate response (2pts), decom-
pensation with ascites (1 pt), and noncompliance (1 pt) . 
A total of 20 (29%) had side effect of pruritis, of which 7 
required treatment with >= 2 anti-pruritic agents Conclu-
sion: OCA seems to have an additive effect in improving 
AP levels in PBC patients . Pruritis was the main side-effect . 
Patients will need to be followed prospectively for at least 
1 year . [i] Nevens, Frederik, et . Al . “A Placebo-Controlled 
Trial of Obeticholic Acid in Primary Biliary Cholangitis .” 
New England Journal of Medicine, 2016 .
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Addressing the mechanisms of primary 
sclerosing cholangitis (PSC): Defining the 
frequency of immature CD57-NKp46high 
CD56dim CD16+ NK cells
Guo-Xiang Yang, Takashi Tomiyama, yao yang, Weici Zhang, 
Patrick S. Leung, Xiao-Song He, Sandeep S. Dhaliwal,  
M. Eric Gershwin, Christopher L. Bowlus; Internal Medicine, 
University of California, Davis, CA

Background: Although there are increasing knowledge 
on the natural history, geo-epidemiology and genetics in 
primary scleorsing cholangitis (PSC), its immunopatholog-
ical basis remains an enigma . In the liver, natural killer 
cells (NK cells) populations are key components of innate 
immunity with critical immune functions through their 
natural cytotoxicity and cytokine production . Methods: 
To understand the contributions of NK cells populations 
in the pathogenesis of PSC, we systematically examined 
the frequency and phenotypic characteristics of different 
subsets of circulating NK cells in patients with PSC (n=29), 
primary biliary cholangitis (n=34), and healthy controls 
(n=24) . In all groups, the potential of NK cells to become 
cytotoxic for K562 cells and their relative cytokine poten-
tial was studied . Results: Interestingly, and compared 
with healthy controls, the frequency of CD56dim CD16+ NK 
cells in patients with PSC was significantly decreased . In 
contrast, there were no differences in the frequency of 
CD56bright CD16- NK cells . Of further interest, and to address 
the functional significance of PSC NK cells, we specifically 
evaluated their cytotoxicity ability to target K562 cells and 
NKp46-mediated specific cytotoxic activity using a redi-
rected p815 cell killing assay . We note that CD56dim CD16+ 
NK cells from PSC patients exhibited elevated CD107a 
degranulation and cytolytic ability compared with healthy 
controls . Further analysis of NK cells demonstrated that 
CD56dim CD16+ NK cells in patients with PSC displayed a 
more immature phenotype including highly expressed 
natural killing receptor NKp46 with down regulation of 
the highly mature NK cell marker CD57 . Interesting, the 
CD57- CD56dim CD16+ NK cells had higher expression of 
NKp46, IL-2 receptor, IFN-γ and higher cytotoxic capacity 
compared to CD57+CD56dim CD16+ NK cells . Conclusion: 
Our data demonstrate that NK cells from PSC possess an 
immature phenotype with potential cytotoxicity ability to 
target cells . We submit that deficiency in maturation and 
enhanced cytotoxicity of NK cells could be functionally 
involved in the pathogenesis of PSC . This data has thera-
peutic potential for specifically directed immunotherapy . 
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Prognosis in patients with primary biliary chol-
angitis based on histological stage at diag-
nosis. A nationwide population-based study
Lars Bossen1, Henning Grønbæk1, Peter Ott1, Peter Jepsen1,2; 
1Department of Hepatology and Gastroenterology, Aarhus 
University Hospital, Aarhus C, Denmark; 2Department of  
Clinical Epidemiology, Aarhus University Hospital, Aarhus C, 
Denmark

Background and aims: Primary biliary cholangitis (PBC) is a 
chronic cholestatic liver disease characterized by destruc-
tion of intrahepatic bile ducts, ultimately resulting in 
fibrosis and cirrhosis of the liver . Most patients are diag-
nosed with PBC before they develop cirrhosis . The aim of 
this study was to describe the survival of PBC patients diag-
nosed in the non-cirrhotic and cirrhotic stages, compared 
with age- and gender-matched controls without PBC . 
Methods: We included all Danish citizens 1997–2014 with 
a hospital discharge diagnosis of PBC (ICD-10: DK743) and 
a histological diagnosis of PBC based on a liver biopsy . 
Follow-up began when patients had received both a clin-
ical and histological diagnosis code . For every patient, we 
included five age- and gender-matched controls from the 
general Danish population . Patients and controls were 
followed until death or 31 December 2014 . The 10-year 
survival probability in patients and controls was estimated 
using Kaplan-Meier survival estimates . Results: 121 patients 
presented with PBC in the cirrhotic stage at diagnosis . Of 
those patients, 84 .3% were women and their median age 
was 63 years (IQR 56 .1-70 .8) . Their 10-year survival prob-
ability was 42 .7% (95% CI 32 .5%-52 .5%) compared with 
76 .2% (95% CI 71 .7%-80 .1%) in age- and gender-matched 
controls (Figure 1) . Of the 553 patients presenting with 
PBC in the non-cirrhotic stages at diagnosis, 87 .7% were 
women who had a median age at PBC diagnosis of 58 .5 
years (IQR 48 .9-66 .4) . Their 10-year survival probability was 
71 .1% (95% CI 65 .8%-75 .7%) compared with 82 .4% (95% 
CI 80 .4%-84 .2%) in age- and gender-matched controls 
(Figure 1) . Conclusion: All patients with PBC were found 
to have worse survival than age- and gender-matched 
controls without PBC, and the prognosis was particularly 
poorer for those who were diagnosed after cirrhosis had 
developed .

10-year survival probability among PBC patients (solid) diag-
nosed with cirrhosis (black) and without cirrhosis (grey), and 
controls (dashed) .
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Bilirubin and lithocholic acid induce osteo-
cyte damage which may partially explain the 
development of osteoporosis in cholestatic 
disease
Silvia Ruiz-Gaspa1, Nuria Guañabens1, Andres Combalia1, 
Pilar Peris1, Anna Monegal1, Albert Pares2; 1Metabolic Bone 
Diseases Unit, Hospital Clinic, University of Barcelona, IDIBAPS, 
CIBERehd, Barcelona, Spain; 2Liver Unit, Hospital Clinic,  
University of Barcelona, IDIBAPS, CIBERehd, Barcelona, Spain

Background and aims: Osteoblasts and osteoclasts are the 
cells involved in bone remodeling, which contribute signifi-
cantly to the development of osteoporosis . However, little 
information is available on osteocytes, cells derived from 
osteoblasts, which play an important role in the regu-
lation of bone remodeling . The influence of cholestasis 
on osteocytes, the most ubiquitous cells of the skeleton, 
is little known . Therefore, the aim of the study was to 
analyze the effect of increased molecules of cholestasis, 
such as bilirubin (Bil) and lithocolic acid (LCA), and the 
potential protective effect of ursodeoxycholic acid (UDCA) 
on the osteocyte function . Methods: MLO-Y4 and MLO-A5 
osteocyte lines treated at different times and concentra-
tions with Bil, LCA, UDCA and serum from patients with 
normal and high bilirubin were used to determine: 1) 
Viability: WST colorimetric method; 2) Differentiation: 
quantification of alkaline phosphatase (ALP) activity; 3) 
Mineralization: Alizarin red staining quantification; and 
4) Apoptosis: quantification of DNA fragmentation and 
caspase-3 activity . Results: LCA (100mM) and Bil (50mM) 
significantly decreased viability in MLO-Y4 from 72 hours 
(10%) and 48 hours (11%), respectively (p≤0 .01), and Bil 
decreased viability (49%) in MLO-A5 from 96 hours (p 
<0 .01) . High bilirubin serum also decreased viability (56%) . 
Bil decreased ALP activity by 47% after 96 hours, under 
conditions of differentiation in MLO-Y4 (p≤0 .01) . After 14 
days, Bil was associated with a significant mineralization 
decrease, as high as 87%, in MLO-A5 (p≤0 .02) . Moreover, 
Bil and LCA increased apoptosis in MLO-Y4, determined 
by DNA fragmentation (242% and 119%, respectively) 
and caspase 3 activity (190% and 251%, respectively) (p≤ 
0 .01) after 24 hours . In contrast, in cells cultured with 
fetal bovine serum or serum from cholestatic patients 
treated with UDCA (100mM) increased viability after 72 
hours (11%) and decreased the deleterious effects of LCA 
or BiI (p≤0 .02) . UDCA increased ALP activity in MLO-Y4 
after 72 hours under growth conditions (p=0 .018), and 
after 24 hours under differentiation conditions (p≤0 .01) . 
Conclusions: Bilirubin and lithocholic acid have damaging 
consequences on osteocytic cells decreasing viability, 
differentiation, and mineralization, and increasing apop-
tosis, effects that are neutralized by the UDCA . These 
results indicate that substances retained in cholestasis 
impair osteocyte functions, and therefore may be involved 
in the pathogenesis of osteoporosis in cholestatic diseases .
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Comparison of Transient Elastography and 
Magnetic Resonance Elastography in Primary 
Biliary Cholangitis
Cole R. Johnson1, Chung H. Liu1, Michael Corwin2, John McGa-
han2, Sandeep S. Dhaliwal1, M. Eric Gershwin3, Chris-
topher L. Bowlus1; 1Gastroenterology and Hepatology, 
University of California Davis, Sacramento, CA; 2Radiology, 
University of California Davis, Sacramento, CA; 3Rheumatol-
ogy, Allergy, and Clinical Immunology, University of California 
Davis, Davis, CA

Background: Transient elastography (TE) has the ability 
to identify advanced fibrosis in primary biliary cholangitis 
(PBC), but data on magnetic resonance elastography (MRE) 
in PBC is limited . The aim of this study was to compare liver 
stiffness (LS) measured by TE and MRE in patients with PBC . 
Methods: TE, MRE, clinical labs, and health-related quality 
of life (HRQoL) surveys, including PBC-40, were prospec-
tively collected at Month 0 and Month 12 . Advanced fibrosis 
(F3-F4) was assigned using cutoffs of 10 .7 kPa for TE and 
4 .11 kPa for MRE . Results: Data from 43 subjects at Month 
0 and 37 subjects at Month 12 were available for analysis . 
LS by TE and MRE were strongly correlated at Month 0 
(r = 0 .79, P < 0 .0001) and Month 12 (r = 0 .90, P < 0 .0001)
(Figure) . Agreement between TE and MRE for advanced 
fibrosis (F3-F4) was moderate at Month 0 (86 .0%, k = 0 .54, 
p<0 .001) and substantial at month 12 (91 .9%, k=0 .79, p < 
0 .001) . At Month 0 total bilirubin (TB), INR, and alkaline 
phosphatase (ALP) were independent predictors of LS by TE 
while TB, INR, and albumin were predictors of LS by MRE . 
Changes in LS from Month 0 to Month 12 (median [range]) 
were 0 .25 kPa [-8 .2 – 9 .0 kPa] for TE and -0 .19 kPa [-2 .7 - 1 .7 
kPa] for MRE . No associations were found between the 
change in LS measured by TE and MRE or between LS and 
HRQoL measures . Conclusion: Our results demonstrate that 
TE and MRE are strongly correlated and that the two tests 
show moderate agreement in distinguishing advanced 
fibrosis from early-stage fibrosis in PBC .

Liver stiffness measured by MRE and TE at Month 0 and 
Month 12 . Axes intersect at cutoffs for advanced (F3-F4) 
fibrosis for MRE and TE .
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Ocurrence of endothelial-to-mesenchymal tran-
sition in fibrotic livers
Manuel Morales-Ruiz1,2, Jordi Ribera2, Montserrat Pauta2, 
Pedro Melgar Lesmes2, Bernat Cordoba2, Anna Bosch3, 
Maria Calvo3, Daniel Rodrigo4,2, Pau Sancho-Bru4,2, Wladi-
miro Jiménez1,2; 1Biochemistry and Molecular Genetics, Bio-
medicine Department, Hospital Clinic, Faculty of Medicine 
and Health Science-University of Barcelona, Barcelona, Spain; 
2Institut d’Investigacions Biomèdiques August Pi i Sunyer, 
CIBERehd, Barcelona, Spain; 3Advanced Optical Microscopy 
Unit, Scientific and Technological Centers, University of Bar-
celona, Barcelona, Spain; 4Hepatology Service, Hospital Clinic 
of Barcelona, Barcelona, Spain

Several studies have described a process of endothelial 
plasticity known as endothelial-to-mesenchymal transition 
(EndMT) that contributes to fibrogenesis in lung, kidney 
and heart . EndMT is characterized by the acquisition of 
invasive and migratory cellular properties, loss of endothe-
lial markers and gain of mesenchymal markers . The rele-
vance of EndMT has never been investigated in the context 
of liver fibrosis . Therefore, we aim to investigate whether 
liver endothelial cells undergo EndMT in CCl4-treated mice 
and in cirrhotic patients . Methods: Fibrosis in mice was 
induced by intraperitoneal injection of CCl4 . In addition, 
hepatic biopsies of patients without cirrhosis (n=4) and 
patients with cirrhosis of viral and/or enolic etiology (n=6) 
were analyzed . EndMT was quantified by measuring the 
co-expression of CD31 (endothelial marker) and α-SMA 
(mesenchymal marker) by immunofluorescence . A trans-
genic mouse expressing a red fluorescent protein reporter 
under the control of the Tie2 promoter (Tie2-tdTomato) 
was used to trace the acquisition of EndMT . Sinusoidal 
vascular connectivity was evaluated by intravital micros-
copy and high resolution 3D confocal microscopy . Results: 
A modest but significant fraction of liver endothelial cells 
(LEC) from both cirrhotic patients and CCl4-treated Tie2-td-
Tomato mice acquired an EndMT phenotype character-
ized by the co-expression of CD31 and α-SMA, compared 
with non-cirrhotic livers . Incubation of LEC isolated from 
healthy murine livers with TGF-β1 resulted in a significant 
increase in CD31 and α-SMA colocalization, compared 
with non-treated cells (3 .5±0 .4 vs . 0 .5±0 .3 % colocal-
ization/field; p<0.05) . In this context, BMP-7, which is a 
natural antagonist of TGF-β, inhibited the acquisition of 
EndMT induced by TGF-β1 treatment in cultured LEC from 
control mice . EndMT was also reduced significantly in vivo 
in cirrhotic Tie2-tdTomato mice treated intraperitonally 
with BMP-7, compared with untreated mice (1 .7±0 .3 vs . 
3 .5±0 .4 % colocalization/field, p<0.05) . In addition, chronic 
BMP-7 treatment correlated with a significant decrease in 
liver fibrosis (p<0.05) and an improvement in the vascular 
disorganization rate (p<0.05) of the fibrotic livers . Conclu-
sions: We demonstrated the acquisition of the EndMT 
phenotype by a subpopulation of endothelial cells from 
cirrhotic livers in both animal models and patients . In addi-
tion, we demonstrated that TGF-β1 induces EndMT in LEC 
and BMP-7 treatment decreased the occurrence of the 
EndMT phenotype . Collaterally, chronic BMP-7 treatment 
of CCl4-treated mice has a positive impact in the severity 
of the disease by reducing fibrosis and sinusoidal vascular 
disorganization .
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Platelet-derived Growth Factor Receptor Alpha 
Contributes to Hepatic Fibrosis by Promoting 
Hepatic Stellate Cell Proliferation and Migra-
tion During Chronic Liver Injury
Alexander Kikuchi1, Tirthadipa Pradhan-Sundd1, Minak-
shi Poddar1, Sucha Singh1, Robert F. Schwabe2, Paul Monga1; 
1Pathology, University of Pittsburgh, Pittsburgh, PA; 2Diges-
tive and Liver Diseases, Columbia University, New York, NY

Background: Platelet-derived growth factor receptor a 
(PDGFRa) is a tyrosine kinase receptor involved in liver 
development, regeneration and chronic liver injury states 
such as hepatic fibrosis and cirrhosis . Hepatic stellate 
cells (HSCs) are the primary mediators of hepatic fibrosis 
through their activation from a quiescent state, partially 
in response to PDGFs . HSC proliferation and migration are 
both key outcomes of this transition, facilitating increased 
collagen deposition and migration of activated HSCs to 
sites of liver injury . In this study, we test the hypothesis 
that PDGFRα expression in HSCs promotes the progression 
of hepatic fibrosis . Methods: We generated a novel murine 
model using the promoter for lecithin:retinol acyl-trans-
ferase (Lrat) to drive Cre expression in floxed Pdgfra mice in 
a HSC-specific manner . Resultant Lrat-Cre Pdgfra knockout 
(KO) and wildtype (WT) animals were then subjected to 
chronic liver injury through either repeated carbon tetra-
chloride (CCl4) i .p . injection, common bile duct ligation 
(BDL) surgery, or 0 .1% 3,5-diethoxycarbonyl-1,4-dihydro-
collidine (DDC) diet . Serum and livers from KO and WT 
animals were examined for markers of injury and fibrosis . 
In vitro, we studied the effect of Olaratumab exposure 
on HHSteCs in the presence and absence of exogenous 
PDGF . Cell migration was measured using transwell migra-
tion assays while proliferation was measured using Alamar 
blue proliferation assay . Results: We observe upregulation 
of PDGFRα localized to HSCs in murine livers following 
both toxic (CCl4) and cholestatic (BDL, DDC) liver injury . 
In each model of liver injury we observe reduced levels 
of fibrosis as assessed histologically by Picrosirius Red 
collagen staining as well as desmin immunohistochemistry 
in KO animals compared to WT controls . This evidence was 
corroborated with findings that Olaratumab-mediated 
PDGFRα inhibition in vitro resulted in decreased HHSteC 
proliferation and motility, while lacking an effect on tran-
scriptional expression of fibrosis-associated genes . Further-
more, we show that Olaratumab reduced activation of 
prominent downstream signaling effectors involved in HSC 
proliferation and motility including Akt, mTOR, Erk1/2, 
FAK, and p38 MAPK suggesting that PDGFRα contributes 
to mitogenesis and actin reorganization through diverse 
downstream effectors . Conclusion: These findings support 
a pro-fibrotic role of PDGFRα in HSCs during chronic liver 
injury in both mice and human primary cells . Our study 
provides an important pre-clinical foundation for the 
future testing of therapeutic PDGFRα inhibition in hepatic 
fibrosis .
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HMGB2, A Driver of Stellate Cell Activation and 
Experimental Hepatic Fibrosis
Yi Huang1,2, Dong-ju Shin1, Zhihong Yang1, Suthat Liangpun-
sakul3, Scott L. Friedman4, Li Wang1,5; 1Physiology and Neu-
robiology, University of Connecticut, Storrs, CT; 2Wenzhou 
Medical University, Wenzhou, China; 3Indiana University, Indi-
anapolis, IN; 4Division of Liver Diseases, Icahn School of Med-
icine at Mount Sinai, New York, NY; 5Department of Internal 
Medicine, Section of Digestive Diseases, Yale University, New 
Haven, CT

Background and Aim: High mobility group protein 1 and 
2 (HMGB1 and HMGB2) are 80% conserved in amino acid 
sequence . The function of HMGB1 in inflammation and 
fibrosis has been extensively characterized . However, an 
unaddressed central question is the importance of HMGB2 
in the liver inflammatory responses and fibrosis, which 
is the focus of the present study . Methods: Liver fibrosis 
was induced by CCl4 in C57BL/6J mice . Overexpression of 
Hmgb2 in liver was produced by AAV8-Hmgb2, whereas 
loss of function studies were performed in Hmgb2-/- mice . 
HMGB2 inhibitor Inflachromene (ICM) was used to reverse 
liver fibrosis . Other methods: Immunohistochemistry (IHC) 
and Immunocytochemistry, qPCR, Western blots, Co-im-
munoprecipitation (Co-IP), primary HSC and hepatocyte 
culture, RNA-seq, and analyses of liver and serum parame-
ters . Results: Loss of Hmgb2 in vivo in mouse liver largely 
prevents CCl4-induced liver inflammatory responses and 
fibrosis despite constant HMGB1 expression . Primary 
hepatic stellate cells (HSCs) isolated from Hmgb2-/- mice 
showed significantly impaired transdifferentiation and 
diminished activation of α-SMA, AKT and ERK signaling, 
despite a modest induction of HMGB1 . The expression of 
HMGB2 was induced in both stellate cells and hepatocytes 
in CCl4-induced fibrosis in mice, and in human fibrotic and 
cirrhotic livers . RNA-seq identified top 45 differentially 
expressed genes that are likely critical to Hmgb2-medi-
ated liver fibrosis, including fibrillin (Fbn) and fibromod-
ulin (Fmod) associated with extracellular matrix, early 
growth response 1 (Egr1) associated with inflammatory 
signaling, and DNA topoisomerase 2-alpha (Top2a) asso-
ciated with intracellular component . We also observed a 
strong anti-fibrotic effect of a small molecule inhibitor of 
HMGB2 . Furthermore, plasma HMGB2 levels were mark-
edly increased in patients with HCV, NAFLD fibrosis and 
other types of fibrosis/cirrhosis from early stages (I&II) and 
were persistent to the late stages . Conclusion: HMGB2 is 
indispensable for stellate cell activation . The circulating 
HMGB2 levels may serve as a potential early biomarker 
of liver fibrosis and decreasing HMGB2 expression may 
provide a potential therapeutic strategy to treat liver 
fibrosis .
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A novel FXR agonist EDP-305 potently 
suppresses hepatic stellate cell activation and 
hepatic fibrosis in chronic mouse models of 
biliary and metabolic liver disease
PING AN1, Kahini A. Vaid1, Guangyan Wei1, YI LIN1, 
Mary D. Chau2, Yang Li2, Yat Sun Or2, Li-Juan Jiang2, 
Yury Popov1; 1Gastroenterology, Beth Isreal Deaconess Med-
ical Center, Harvard Medical School, Brookline, MA; 2Enanta 
Pharmaceuticals, Inc., Watertown, MA

BACKGROUND: EDP-305 is a novel and potent FXR 
agonist with a single-digit nanomolar affinity in vitro, 
with no cross-reactivity to the G protein-coupled bile acid 
receptor 1 (TGR5) or other nuclear receptors . Herein we 
report therapeutic efficacy of EDP-305, in direct compar-
ison with the first-in-class FXR agonist obeticholic acid 
(OCA), in hepatic stellate cell (HSC) cultures and in two 
mouse models of pre-established biliary and non-biliary 
liver fibrosis . METHODS: Effects of EDP-305 were studied 
in vitro in primary murine HSC cultures . Delayed therapy 
with EDP-305 (10 and 30mg/kg/day) was tested in i) BALBc .
Mdr2-/- model with progressive biliary-type (periportal) 
fibrosis resembling that observed in PSC, PBC and congen-
ital biliary cirrhosis, and ii) methionine/choline-deficient 
diet (MCD)-induced steatohepatitis model with metabol-
ic-type perisinusoidal fibrosis . Parallel groups received 
either no treatment as control or OCA (30mg/kg/day) 
as a comparator . RESULTS: In vitro, 24h incubation with 
50-500nM EDP-305 dose-dependently suppressed cell 
proliferation and fibrogenic mRNA expression (COL1A1, 
TGFb1 and TIMP-1) in freshly isolated HSC . In BALBc .Mdr2-/- 
model, serum transaminase (ALT) levels were reduced by 
30% and 53% in groups treated with 10 and 30 mg/kg 
of EDP-305, respectively, compared to controls . Histolog-
ically, untreated group developed severe periportal and 
perisinusoidal fibrosis with bridging, which was markedly 
attenuated in BALBc .Mdr2-/- mice receiving EDP-305 at 
both doses, with up to 39% reduction in hepatic collagen 
content in high-dose EDP-305 (p<0 .05, ANOVA) . OCA at 
30mg/kg did not improve fibrosis biochemically or histo-
logically compared to control group . In MCD-fed mice 
with steatohepatitis, serum ALT was reduced by 62% in 
the 30mg/kg EDP-305-treated group, but not 10 mg/kg 
EDP-305 or OCA (30mg/kg) groups compared to controls . 
EDP-305 at both doses profoundly inhibited MCD-in-
duced liver fibrosis, with up to 70% reduction in hepatic 
collagen (p<0 .05, ANOVA) . Histologically, MCD-fed control 
mice developed the advanced perisinusoidal “chicken 
wire” fibrosis, which was markedly reduced by EDP-305 
compared to the control group . OCA (30 mg/kg) did not 
have an appreciable effect on hepatic hydroxyproline 
levels and connective tissue histology . CONCLUSIONS: 
Treatment with the novel FXR agonist EDP-305 directly 
inhibits HSC activation and potently improved pre-estab-
lished liver injury and hepatic fibrosis in biliary (BALBc .
Mdr2-/-) and metabolic (MCD) models of liver disease in 
mice . In both models and by all studied parameters of liver 
injury and fibrosis, EDP-305 compared favorably to the 
first-in-class FXR agonist, OCA .
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Glucagon-like peptide-1 receptor agonists 
inhibit inflammatory macrophage activation 
and improve the major components of NASH in 
an optimized CDAA mouse model
Xiaoyu Wang1, Shih-Yen Weng1, Tao Chen1, Olena Molo-
kanova1, David Fraser2, Detlef Schuppan1,3; 1Institute of 
Translational Immunology and Research Center for Immuno-
therapy, University Medical Center, Mainz, Germany, Mainz, 
Germany; 2Jecurion Therapeutics, Oslo, Norway; 3Division of 
Gastroenterology, Beth Israel Deaconess Medical Center, Har-
vard Medical School, Boston, MA

Background: Glucagon-like peptide-1 (GLP-1) improves 
insulin sensitivity via enhanced glucose-dependent insulin 
secretion, inhibition of glucagon release, and delayed 
gastric emptying following its release into the circula-
tion from the gut . We aimed to explore the utility of a 
long-acting GLP-1 receptor agonist (Bydureon, BY) on liver 
steatosis, inflammation and fibrosis in an optimized choline 
deficient, amino acid defined (CDAA), 0 .2% cholesterol 
high fat diet model of NASH, focusing on immune cells 
and especially macrophages, considered a cell population 
with high relevance in the pathogenesis of NASH . Choline 
supplemented mice (CSAA) served as controls . Methods: 
Male C57BL/6 mice were fed the CDAA (CSAA) diet for 12 
weeks, with BY treatment at 0 .4 and 2 .0 mg twice weekly 
from week 7-12 . Inflammation, fibrosis, and macrophage 
polarization and function were assessed . Results: All mice 
gained weight . Already maximal at the lowest dose, BY 
significantly decreased body and liver weight, ALT, AST, 
fasting glucose and insulin resistance, liver collagen accu-
mulation, fibrosis (Col1α1, α-SMA, TIMP-1, TGFβ1 and 
several MMPs) and inflammation related transcripts levels 
(TNFα, CD68, IL-1β, IL-6, CCL3) . Flow cytometry analysis 
of liver mononuclear cells showed a reduction of Kupffer 
cells and monocyte derived macrophages, natural killer T 
cells, helper and cytotoxic T cells in BY treated CDAA diet 
fed animals . BY most markedly reduced hepatic resident 
pro-inflammatory (M1 polarized) CD11c+F4/80+ dendritic 
cells and Ly6G-CD11bhi+F4/80lo+Ly6Chi+ freshly recruited 
M1 like macrophages, and increased anti-inflammatory 
Ly6G-CD11bhi+F4/80lo+Ly6Clo+ macrophages . In vitro, 
BY polarized LPS-stimulated macrophages towards M2, 
increased their IL-10, Mrc1, Arg1 and Ym1 expression, 
and decreased pro-inflammatory cytokines and chemo-
kines . BY had no effect on hepatic stellate cells . CSAA 
mice only displayed prominent insulin resistance but no 
inflammation or fibrosis . Conclusion: The optimized CDAA 
model reflects all features of NASH . Direct GLP-1 receptor 
agonists improve all these pathologies, including fibrosis . 
Apart from their antidiabetic and weight lowering activ-
ities, a key mechanism is their suppression of the pro-in-
flammatory M1, and promotion of an anti-inflammatory 
(M2) macrophage population that may also inhibit fibro-
genesis . Therefore, further clinical evaluation of the utility 
of GLP-1R agonists for the treatment of patients with 
NASH and liver fibrosis is warranted .
Disclosures:

The following people have nothing to disclose: Xiaoyu Wang, 
Olena Molokanova, Detlef Schuppan



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 207A

 Denotes AASLD Presidential Poster of Distinction

369 w
Sphingosine kinase 1 promotes liver fibrosis by 
preventing miR-19b-3p-mediated inhibition of 
CCR2
Tian Lan1, Changzheng Li1, Guizhi Yang1, Tatiana Kisseleva2, 
David A. Brenner2, Jiao Guo1; 1Guangdong Pharmaceutical 
University, Guangzhou, China; 2Department of Medicine, Uni-
versity of California San Diego, San Diego, CA

Background: Chronic liver disease mediated by activation 
of hepatic stellate cells (HSCs) leads to liver fibrosis . Current 
studies demonstrate that sphingosine kinase 1 (SphK1)/
sphingosine 1-phosphate (S1P) signaling is involved in 
liver fibrosis . Here, we aimed to investigate the molecular 
mechanism and define the cell type involved in mediating 
the SphK1-dependent effect on liver fibrosis . Methods: 
Hepatic fibrosis was induced in SphK1-/- and wild-type 
controls with carbon tetrachloride (CCl4) and bile duct 
ligation (BDL) treatment . The functional contributions of 
SphK1 in liver fibrosis and activation of HSCs and Kupffer 
cells (KC) were investigated . Results: The levels of expres-
sion and activity of SphK1 were low in normal liver of 
humans and mice but was significantly increased in fibrotic 
liver . Liver transaminases and histology revealed reduced 
injury in SphK1-/- compared with WT mice after CCl4 or BDL 
treatment . Collagen deposition and α-smooth muscle actin 
(α-SMA) expression, as well as inflammation, was reduced 
in SphK1-/- mice compared with wild-type mice . Secre-
tion of CCL2 in SphK1-/- mice decreased compared with 
WT mice . The level of microRNA-19b-3p in SphK1-/- mice 
increased compared with WT mice and microRNA-19b-3p 
downregulated CCR2 (CCL2 receptor) in HSCs . SphK1 
siRNA and SphK1 inhibitor 5C down-regulated phosphor-
ylation of AKT and α-SMA in HSCs . SphK1 knockout also 
reduced the migration of HSCs and KC, respectively . More-
over, SphK1 knockout in KC reduced the secretion of CCL2 . 
BMT experiments demonstrated that primary HSCs from 
SphK1-/- livers showed reduced activation and extracellular 
matrix accumulation . Finally, the protective effect of 5C on 
the CCl4-induced liver injury and fibrosis was further veri-
fied in mice . Conclusion: SphK1 promotes hepatic fibrosis 
through inducing intrahepatic KC and HSCs to produce 
CCL2 and collagen . Mechanistically, SphK1 deficiency 
attenuated HSC activation by down-regulation of CCR2 
through upregulation of miR-19b-3p .
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Role for a Rhamm-hyaluronan axis in scarless 
liver repair
Jennifer M. McCracken, Lu Jiang, Michele T. Pritchard; Phar-
macology, Toxicology and Therapeutics, University of Kansas 
Medical Center, Kansas City, KS

Background. Liver regeneration is a remarkable wound 
healing response which results in nearly perfect repair 
after injury . This ‘scarless’ repair is lost in response to 
chronic injury after which fibrosis ensues . Hyaluronan 
(HA) and Receptor for HA-mediated motility (Rhamm) 
are involved in wound repair in several extrahepatic 
tissues, but the role that Rhamm and HA play in liver 
wound repair is unknown . The purpose of this study was 
to begin to fill this knowledge gap . Methods. Wild-type 
and Rhamm knockout (ko) mice were treated with carbon 
tetrachloride (CCl4) either once (acute injury) or twice a 
week for 5 weeks (chronic injury) . Further, wild-type mice 
were fed a 4-methylumbelliferone (4-MU)-containing diet 
to suppress HA synthesis . Indices of liver injury, regenera-
tive repair, and fibrosis were evaluated . Results. Rhamm 
levels were low in normal mouse livers, but were induced 
300-fold, 48h after acute liver injury induced CCl4 . Rhamm 
deficiency did not alter CCl4-induced liver injury . However, 
in the absence of Rhamm, wound repair was delayed as 
supported by reduced recruitment of macrophages to 
liver, delayed clearance of necrotic tissue, suppressed Tnfα 
expression, and reduced matrix degradation . Moreover, 
hepatocyte proliferation was delayed in Rhamm ko mice 
relative to wild-type mice . 4-MU feeding partially pheno-
copied Rhamm deficiency: liver injury was not different 
between diet groups, but markers associated with hepatic 
stellate cell (HSC) activation, and Rhamm mRNA were 
less in 4-MU-fed mice compared to chow-fed mice 48h 
after CCl4 exposure . Moreover, 4-MU feeding suppressed 
hepatocyte proliferation by 75% relative to controls . 
After chronic CCl4-induced liver injury to induce liver 
fibrosis, hepatic Rhamm levels were lower relative to that 
observed after acute liver injury . In Rhamm ko mice, HSC 
activation was reduced, and matrix degradation atten-
uated relative to wild-type mice; frank fibrosis was not 
different between genotypes . Finally, Rhamm mRNA was 
present in livers from healthy human donors (10 of 10), 
but was suppressed in 60% (6 of 10) of livers from patients 
with alcoholic cirrhosis . Conclusions. We propose that a 
Rhamm-HA axis is required for regenerative wound repair 
after acute liver injury and that suppression of Rhamm, 
perhaps in matrix-degrading cells, results in fibrosis after 
chronic liver injury . Targeting this pathway may provide 
a novel therapeutic approach to enhance regenerative 
repair in acute and chronic liver disease . This work was 
funded by P20 GM103549, P30 GM118247, T32 ES007079 
and P20 GM103418 .
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Endotoxin (lipopolysaccharide) is not required 
to drive hepatic fibrosis
Anil Dangi2, Akanksha Sharma1, Chandrashekhar Gandhi1,2; 
1Pediatrics, Children’s Hospital Medical Center, Cincinnati, OH; 
2Research, Cincinnati VA Medical Center, Cincinnati, OH

Gram-negative bacterial endotoxin lipopolysaccharide 
(LPS) is a potent inflammatory molecule that plays critical 
role in liver pathophysiology . Since inflammation is a crit-
ical component of hepatic fibrosis, LPS is considered to be 
a major factor driving this pathology through its actions 
on inflammatory cells and the fibrogenic hepatic stel-
late cells (HSCs) . Conventionally, LPS binds to LPS-binding 
protein (LBP) and the soluble or membrane-bound CD14, 
and the LPS/LBP/CD14 complex triggers signaling/inflam-
matory response through TLR4 in the effector cells . During 
liver injury, physiologically quiescent HSCs become acti-
vated to α-smooth muscle actin (α-SMA)-expressing myofi-
broblast-like phenotype (aHSCs), the major fibrogenic 
cells regardless of the etiology of chronic liver disease . In 
this study, to examine the role of LPS in liver fibrosis, we 
compared carbon tetrachloride (CCl4)-induced fibrosis in 
CD14-/- and wild type (WT mice), and also the effects of 
LPS on culture-activated HSCs from WT and CD14-/- . Mice 
were subjected to CCl4 treatment of 4 weeks to induce 
fibrosis, then treated with LPS or PBS, and euthanized 
24h later . In vitro, activated HSCs were stimulated with 
LPS . Various parameters of liver injury, inflammation, 
and fibrogenic activity were measured . We found similar 
liver injury by histology and serum ALT determinations, 
and fibrosis as determined by Sirius red and Trichrome 
staining and hydroxyproline content in WT and CD14-/- 
mice treated with CCl4 . CCl4-induced increased expression 
of TNFα and CXCL1 was similar but that of IL6 lower in 
CD14-/- compared to WT mice; LPS administration increased 
further their expression in WT but not in CD14-/- mice . LPS 
reduced modestly α-SMA and collagen 1α(I) expression but 
not hydroxyproline content in both . LPS stimulated NFkB, 
ERK1/2 and p38 activation in both WT and CD14-/- HSCs . 
LPS-induced TNFα expression was greater but that of IL6, 
Ccl2, Cxcl1 and Cxcl9 similar in CD14-/- HSCs compared to 
WT HSCs . However, LPS down-regulated Acta2 (encodes 
α-SMA), TGFbr1 and collagen 1α(I) expression in both 
WT and CD14-/- HSCs . Furthermore, expression of decorin 
that inactivates TGFβ was increased upon LPS stimulation 
of aHSCs, while that of TGFβ-pseudoreceptor BAMBI did 
not change . Finally, exogenous TGFβ1 failed to reverse 
the inhibitory effects of LPS on α-SMA and collagen 1 in 
aHSCs . Conclusion: These findings suggest that the effects 
of LPS on aHSCs occur without CD14 or TLR4, and are not 
required to drive liver fibrosis . In fact, LPS may instigate 
mechanisms that limit fibrosis by its direct effects on pro- 
and anti-fibrogenic parameters in aHSCs . 
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Activation of NOX2 in older mice by the aging 
protein p52Shc leads to accelerated fibrosis in 
NASH
Sarah Fish1,2, Alexey Tomilov3, Ali Dehnad1,2, Joy Jiang1, 
Nathaniel Alzofon1, Suvarthi Das1, Jon Ramsey3, Gino Corto-
passi3, Natalie J. Torok1,2; 1Internal Medicine, UC Davis Medi-
cal Center, Sacramento, CA; 2VA Northern California, Mather, 
CA; 3Veterinary Medicine, UC Davis, Davis, CA

NASH in older patients often presents with a more 
advanced disease with fibrosis . Whether this is caused by 
natural progression or activation of specific aging-related 
molecular pathways, is unknown . The Src homology 2 
domain containing (Shc) family of proteins and production 
of reactive oxidative species (ROS) have been recognized 
in aging however the link between these, the source of 
ROS and fibrogenesis in NASH have not been evaluated . 
NADPH oxidases (NOXs) are key fibrogenic enzymes . The 
phagocytic NOX2 is expressed in hepatocytes but its mode 
of activation in non-phagocytic cells has not been revealed . 
We hypothesized that Shc is induced in older mice, and 
plays a direct role in NOX2 activation and redox stress 
leading to more rapid NASH progression during aging . 
Methods: Shc expression was studied in liver samples of 
young and old patients . Liver fibrosis, Shc, NOX2 expres-
sion and activation were assessed in young and older mice 
on fast food diet (FFD) by RTqPCR, IHC and western blots . 
WT and ShcKO mice were fed FFD, and NOX1, 2, 4, ROS, 
lipid peroxidation, triglyceride levels, inflammation and 
fibrosis were studied . The interaction of p47phox (NOX2 
regulatory subunit) and p52Shc (membrane Shc) was eval-
uated by co-IP, and biolayer interferometry (BLI) assay . 
Truncated p52Shc mutants were used to investigate sites 
for p47phox binding . Results: Shc was induced in older 
patients (ages 30s vs . 70+). Liver fibrosis (procollagen α1 
(I), TGFβ, aSMA, p< 0 .05), Shc expression (p<0 .05) and 
p52Shc activation (p-Y317) were more induced in aged 
compared to young mice on FFD . IHC revealed enhanced 
Shc signals mainly in hepatocytes. NOX2 was induced in 
a Shc-dependent manner during FFD and aging (p=0 .03) . 
Inflammatory (MCP-1, TNFα, IL-1β) and fibrogenic tran-
scripts (procollagen α1 (I), TGFβ) were blunted; picrosirius 
red showed less fibrosis in the ShcKO mice; and they 
had attenuated oxidative stress, lipid peroxidation and 
triglyceride content . ShcKO hepatocytes were resistant to 
palmitate-induced apoptosis . Co-IP revealed a novel asso-
ciation between p47phox and p52Shc induced by palmi-
tate that was confirmed by confocal imaging . BLI assay 
demonstrated the direct binding of p52Shc to p47phox, 
with classical association/dissociation kinetics while dele-
tion mutants for either SH2 or PTB domain of p52Shc 
produced a much lower response . P52Shc phosphoryla-
tion was necessary for binding to p47phox . Conclusion: 
We have uncovered a novel mechanism of activation for 
the phagocytic NOX2 by p52Shc in aging hepatocytes . 
Enhanced p52Shc/NOX2 expression, activation and redox 
stress during aging contribute to an exacerbated inflam-
matory and fibrogenic process in NASH .
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Hepatocytes undergo caspase-1-induced pyro-
ptotic cell death during NLRP3 inflammasome 
activation and release NLRP3 particles that are 
engulfed by hepatic stellate cells
Susanne Schuster4, Fernando Alegre Guerra1, Casey Johnson4, 
Davide Povero4, Akiko Eguchi2, Matthew D. McGeough4, 
Hal M. Hoffman4, Pablo Pelegrin3, Ariel E. Feldstein4; 1Depart-
ment of Pharmacology, University of Valencia, Valencia, 
Spain; 2Department of Gastroenterology and Hepatology, Mie 
University, Tsu City, Japan; 3Hospital Universitario Virgen de la 
Arrixaca, Murcia, Spain; 4Department of Pediatrics, University 
of Califorina San Diego, School of Medicine, La Jolla, CA

Background: Pyroptosis is a form of programmed cell death 
initiated by inflammasomes and characterized by caspase-1 
activation and pore formation in the cell membrane . 
Global NLRP3 inflammasome activation is sufficient to 
induce liver inflammation and fibrosis . Here, we tested 
the hypothesis that hepatocytes undergo pyroptosis upon 
NLRP3 inflammasome activation with subsequent release 
of NLRP3 particles that amplify and perpetuate inflam-
masome-driven fibrogenesis . Methods: HepG2 cells were 
incubated with LPS (1μg/ml, 6h) plus Nigericin (Nig, 20μM, 
1h) or Palmitic acid (PA, 0 .33mM, 24h) . AC-YVAD-AOM 
was used as an irreversible inhibitor of caspase-1 . LX2, 
hepatic stellate cells (HSC), were stimulated with superna-
tant containing ASC-YFP specks released from transfected 
HepG2 cells treated with LPS+PA/Nig . Additionally, a stable 
Nlrp3 (p .D303N)-YFP hyperactive mutant HEK cell line was 
used to isolate active NLRP3 particles and transfer them to 
LX2 cells to study engulfment capability . Pyroptosis was 
also assessed in primary hepatocytes isolated from hepato-
cyte-specific hyperactive Nlrp3 mutant mice (Nlrp3KICreA) 
using FAM-FLICA caspase-1/propidium iodide (PI) assay . We 
also studied the effect of hepatocyte-specific Nlrp3 hyper-
activation on HSC activation and liver fibrosis develop-
ment in Nlrp3KICreA mice . Results: HepG2 cells incubated 
with LPS+Nig and LPS+PA showed a caspase-1-dependent 
increased cell membrane permeability (LDH release 1 .5- 
and 2 .3-fold) . Using FAM-FLICA caspase-1/PI assay, we 
could show that LPS+Nig and LPS+PA induced caspase-1 
activation and pyroptosis in HepG2 cells . Immunoblot 
analysis of HepG2 supernatant demonstrate the release of 
NLRP3 inflammasome components (NLRP3, ASC, caspase-1, 
IL-1β), including the activated form of caspase-1 and 
mature form of IL-1β . Further, our results revealed that LX2 
cells are able to engulf ASC-YFP and NLRP3 (p .D303N)-YFP 
particles released from transfected HepG2 cells after pyro-
ptosis induction or isolated from Nlrp3 mutant HEK cells, 
respectively . Primary hepatocytes isolated from the newly 
generated hepatocyte-specific Nlrp3 mutant mice strain 
(Nlrp3KICreA) showed also increased liver pyroptosis and 
caspase-1 activation compared to WT control (5-fold) . 
Further, Nlrp3KICreA mice showed increased activation 
of HSC and liver fibrosis development indicating a cross-
talk between both cell types . Conclusion: Inflammasome 
activation in hepatocytes induces pyroptosis, thereby trig-
gering the release of NLRP3 inflammasome proteins that 
can be engulfed by HSC . This represents a novel crosstalk 
between hepatocytes and HSC that may be a mechanism 
to propagate liver injury and liver fibrosis development .
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YAP Regulated SOX9 Expression Promotes Liver 
Fibrosis.
James Pritchett1,2, Jessica Llewellyn4,2, Varinder S. Athwal2,6, 
Katherine Martin2, Emma Harvey2, Scott L. Friedman5, 
Neil Hanley2,3, Karen Piper Hanley2; 1Healthcare Sciences, 
Manchester Metropolitan University, Manchester, United 
Kingdom; 2Division of Diabetes, Endocrinology and Gastro-
enterology, University of Manchester, Manchester, United 
Kingdom; 3Research & Innovation Division, Central Manches-
ter University Hospitals NHS Foundation Trust, Manchester, 
United Kingdom; 4Gastroenterology, University of Pennsylva-
nia, Philadelphia, PA; 5Division of Liver Diseases, Icahn School 
of Medicine at Mount Sinai, New York, NY; 6Department of 
Gastroenterology, University Hospitals South Manchester, 
Manchester, United Kingdom

Background: Fibrosis is caused by the dysregulation of 
extracellular matrix (ECM) production following injury . 
Liver fibrosis is characterised by the activation of hepatic 
stellate cells (HSCs) into a myofibroblast like phenotype . 
Activated HSCs are responsible for production of ECM 
proteins (eg: collagen 1) which make up the fibrotic scar . 
We have previously shown that the transcription factor 
SOX9 is expressed by activated HSCs and promotes their 
pro-fibrotic phenotype1,2 . Fibrotic ECM causes increased 
organ stiffness which activates the mechanosensitive 
factor YAP, to further promote HSC activation3 . This study 
provides in vitro and in vivo evidence that YAP can regu-
late pro-fibrotic SOX9 expression, and shows that SOX9 
deletion in vivo protects against both CCl4 and bile duct 
ligation (BDL) induced fibrosis . Methods: In vivo activated 
HSCs were isolated from CCl4 treated mice using density 
gradient centrifugation and magnet activated cell sorting 
with a biotinylated-pdgfrb antibody . SOX9 was deleted in 
vivo by treating Rosa26CreER:SOX9fl/fl mice with tamox-
ifen during CCl4 or BDL induced fibrosis . YAP signalling 
was inhibited by treatment with verteporfin (VP) during 
CCl4 or BDL induced fibrosis . HSCs were grown on hydro-
gels of varying stiffness to mimic healthy and fibrotic 
tissue . Chromatin immunoprecipitation (ChIP) assays were 
used to verify YAP cofactor DNA binding sites identified in 
silico . Results: SOX9 expression in vivo is restricted to the 
bile ducts of healthy liver tissue . In fibrotic liver ectopic 
SOX9 expression was detected in some HNF4a positive 
cells and is associated with regions of fibrotic scar . SOX9 
deletion protected against liver fibrosis induced by CCl4 
or by bile duct ligation with significantly reduced scar . 
Culture of HSCs on stiff hydrogels (12kPa) caused nuclear 
localisation of YAP and increased expression of SOX9 and 
a-sma . VP treated HSCs had reduced expression of SOX9 . 
ChIP assays showed that YAP is associated with a TEAD 
co-factor binding site upstream of the SOX9 promoter . VP 
treatment of mice with fibrosis induced by CCl4 or bile duct 
ligation (BDL) significantly reduced scarring . VP treatment 
of CCl4 or BDL fibrotic mice significantly reduced SOX9 cell 
numbers . Conclusions: SOX9 expression drives fibrotic scar 
formation during liver injury . YAP expression caused by 
increased mechanical stiffness promotes HSC activation by 
promoting SOX9 expression . Pharmacological inhibition 
of YAP activity reduces fibrosis . Identifying YAP and/or 
SOX9 targets may reveal strategies for developing novel 
anti-fibrotic therapies . 1 . Piper Hanley et al, JBC 2008 2 . 
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AGER1/RAGE imbalance and accumulation of 
AGEs result in inflammation, expansion of duct-
ular cells and fibrosis in NASH
Ali Dehnad1,2, Kimberly A. Wong1, Sarah Fish1,2, Joy Jiang1, 
Nathaniel Alzofon1, Kristin Olson3, Dorina Gui3, Karen Matsu-
kuma3, Ridwa Abdi4, Mohamed Ali5, Sital Singh1, Susan Stew-
art6, Peter Angel7, Natalie J. Torok1,2; 1Internal Medicine, UC 
Davis Medical Center, Sacramento, CA; 2VA Northern Califor-
nia, Mather, CA; 3Pathology, UC Davis, Sacramento, CA; 4UC 
Davis School of Medicine, Sacramento, CA; 5Surgery, UC Davis, 
Sacramento, CA; 6Public Health, UC Davis, Sacramento, CA; 
7German Cancer Research Center, Heidelberg, Germany

Poorly controlled type II diabetes mellitus (DM) is linked 
to fibrosis progression in NASH . Advanced glycation end 
products (AGEs) result from non-enzymatic glycation of 
serum proteins and contribute to oxidative stress in DM . 
AGER1 and RAGE are the clearance and inflammatory 
receptors for AGEs, respectively . RAGE has been linked to 
expansion of reactive ductular cells (RDC) in other diseases . 
AGEs/RAGE contribution to fibrosis in NASH and the source 
of ROS after prolonged exposure to AGEs have not been 
defined . Our goals were to elucidate the mechanisms that 
perturb the AGER1/RAGE balance favoring RDC expansion 
and profibrogenic activity in NASH . Methods: Biopsies 
from healthy controls, patients with steatosis, or NASH/
DM were studied for RAGE and AGER1 by RTqPCR and 
IHC . Liver samples from a cohort of 39 bariatric surgery 
patients were studied for the presence of RDC, inflam-
mation, steatosis, and fibrosis . Inflammatory and fibro-
genic transcripts, NOX4, RAGE, and AGER1 were tested in 
different mouse models including HepRAGEKO, HepNOX4KO 
on fast food diet (FFD), or on high AGEs diet (HAD), with/
without Pyridoxamine (PM), an inhibitor of advanced 
glycation . NOX4 promoter, ROS production, and AGER1 
expression were analyzed after AGEs +/- Ad-NRF2 expo-
sure in primary hepatocytes . Results: AGER1 was reduced 
(p<0 .05) whereas RAGE was induced in NASH patients 
with DM (p<0 .01) . In bariatric patients, Chi-squared tests 
showed an association of elevated serum HbA1c (well-
known AGE) with lobular inflammation (χ2=0 .035) and 
presence of RDC (χ2=0 .025) . FFD downregulated AGER1 
and induced NOX4-dependent RAGE expression (p<0 .05) . 
In HepRAGEKO mice on FFD, MCP1 (p<0 .05), TNFα (p<0 .05), 
IL-1β (p=0 .06); Col-1α1 (p<0 .05), and NOX4 (p<0 .05) were 
reduced . HAD increased AGEs in the liver and serum while 
PM, inhibitor of AGE reactions, reduced it (p<0 .01) . PM 
also improved inflammation (MCP1, TNFα p<0 .05; IL-1β 
p=0 .09) and fibrosis (Col-1α1, p=0 .06) . HAD led to an 

expansion of RDC (SOX9+ and CK19+ cells) and this was 
reduced in HepRAGEKO mice, and in those treated with 
PM (p<0 .01) . In wt hepatocytes, AGEs induced the NOX4 
promoter, H2O2 and RAGE while AGER1 was downregu-
lated . Transduction with Ad-Nrf2 (transcriptional regu-
lator of AGER1) prevented AGER1 downregulation and 
RAGE induction after AGE treatment (p<0 .05) . In RAGEKO 
hepatocytes AGER1 expression was preserved, and NOX4 
was at baseline. Conclusion: Prolonged exposure to AGEs 
in DM results in downregulation of AGER1 and conse-
quent induction of RAGE/NOX4-dependent inflammatory 
pathways, RDC expansion and fibrosis in NASH . Preventing 
AGE accumulation could become a promising therapeutic 
strategy in DM/NASH .
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Transforming growth factor beta and IL-4/IL-13 
signaling collaborate to prevent abnormal 
cystic liver formation during Schistosoma 
mansoni infection.
David A. Cantu1, Kristen Kindrachuk3, Lee Borthwick2, Rich-
ard Gieseck1, Kevin M. Hart1, Thirumalia R. Ramalingam4, 
Kevin M. Vannella1, Thomas A. Wynn1; 1Laboratory of Par-
asitic Diseases/ National Institute of Allergy and Infectious 
Disease, National Institutes of Health, Washington, DC; 2New-
castle University, Newcastle, United Kingdom; 3University of 
Manitoba, Winnipeg, MB, Canada; 4Genentech, San Francisco, 
CA

Background: Granuloma formation in schistosomiasis is 
tightly regulated by the type 2 cytokines interleukin-4 
(IL-4) and interleukin-13 (IL-13) . Here, we show that in the 
absence of IL-4 and IL-13 signaling, C57BL/6 mice infected 
with Schistosoma mansoni (S. mansoni) develop vascular 
cysts throughout the liver that are associated with marked 
increases in TGF-beta 1 activity . Because the TGF-beta and 
IL-4/IL-13 signaling pathways are both known to regulate 
tissue repair following injury, we investigated whether 
cyst formation directly influenced one or both pathways . 
Methods: IL-4/IL-13 double-deficient mice and wild-type 
(C57BL/6) mice were infected with 45 S. mansoni cercariae 
harvested from Biomphalaria glabrata snails provided by 
the Biomedical Research Institute (Rockville, MD) . At 6 
weeks post-infection, mice were administered an in vivo 
pan neutralizing TGF-beta antibody (Bioxcell) or isotype 
control Ab until euthanasia (10 weeks) . Results: IL-4/IL-13 
double-deficient mice displayed poor survival, minimal 
fibrosis [hydroxyproline (umole/g liver) and picrosirius 
red%], and diminutive granulomas following infection . 
Vascular cysts of varying size were also evident to varying 
degrees throughout the liver . IL-4/IL-13 double-defi-
cient mice displayed enhanced TGF-beta expression and 
interleukin-10 with concomitant IFN-y and nitric oxide 
synthase (iNOS) expression . IL-4/IL-13 double-deficient 
mice demonstrated attenuated expression of pro-fibrotic 
collagen genes (col1a1, col3a1, col6a1, POSTN) and lysyl 
oxidase genes (LOX, LOXL1) with enhanced expression of 
matrix metalloproteinase genes (MMP2, MMP7, MMP9) 
and vascular endothelial growth factor-alpha (VEGF-
alpha) . Interestingly, IL-4/IL-13 double-deficient mice also 
displayed greater tissue inhibitor of matrix metallopro-
teinase-2 (TIMP-2) expression, LOXL2, and smooth muscle 
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aortic alpha-actin (ACTA2) expression . Strikingly, IL-4/
IL-13 double-deficient mice treated with TGF-beta anti-
body developed a greater cyst burden when compared to 
the isotype control treated mice and the average size of 
the cyts increased substantially . Conclusion: Vascular cyst 
formation in the liver is inhibited by IL-4/IL-13 mediated 
signaling. In the absence of type 2 cytokine signaling, 
TGF-beta 1 activity increases to limit the severity of 
vascular cyst formation . Together, these findings suggest 
that type 2 cytokines and TGF-beta 1 collaborate to main-
tain vascular integrity during infection with S. mansoni . 
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HIV infection Modulates IL-1β Response to LPS 
Stimulation Through a TLR4-NLRP3 Pathway in 
Human Liver Macrophages
Lumin Zhang, Arevik Mosoian, Myron E. Schwartz, 
Sander S. Florman, Ganesh Gunasekaran, Thomas Schiano, M. 
Isabel Fiel, Andrea D. Branch, Meena B. Bansal; Icahn School 
of Medicine at Mount Sinai, New York, NY

Background: HIV infection and HIV-induced microbial 
translocation have been implicated in accelerated hepatic 
fibrosis in HIV-infected individuals . To defend against viral 
infection and bacterial invasion, Kupffer cells (KCs), resi-
dent liver macrophages, initiate a cascade of intrahepatic 
pro-inflammatory innate immune responses . One of the 
important mediators of inflammatory responses, IL-1β, also 
contributes to liver fibrosis . Therefore, we investigated the 
impact of HIV-1 infection on the IL-1β response of KCs 
and subsequently its effects on the immune response 
to LPS . Methods: Immunostaining on human liver tissue 
sections, from normal healthy donors and HIV-1 patients, 
was performed to examine expression of IL-1β in CD68 
positive cells . KCs were isolated from resection and trans-
plant liver specimens and FACS was employed to assess 
expression of CD68, CCR5, CXCR4, CD14, TLR4, CD163, 
CD40, and CD11b+ . HIV-1BaL (R5 tropic) at an MOI =0 .1 was 
used to infect primary KCs prior to LPS challenge and cells 
were treated with TLR4 or NLRP3 inhibitors, respectively . 
Inflammatory responses were measured with IL-1β ELISA . 
To dissect the mechanism of IL-1β responses to HIV-1 and 
LPS, RT-PCR and Western for NLRP3 and caspase-1 were 
performed . Results: 1) Higher intensity and frequency of 
expression of IL-1β was identified in CD68 positive cells 
in HIV-1+ human liver tissues compared to normal livers 
(p=0 .07, p<0 .001, respectively); 2) HIV-1 infection stim-
ulates IL-1β expression from KCs as determined by both 
RT-PCR (n=12, p<0 .05) and ELISA (n=19, p<0 .05); 3) HIV-1 
infection can sensitize IL-1β response of KCs to LPS stimu-
lation in a TLR4 dependent manner (n=6, p=0 .005); 4) High 
levels of NLRP3 expression were detected in CD68 positive 
cells in HIV-1+ human liver tissues . 5) HIV-1 infection of 
KCs followed by challenge with LPS significantly induced 
NLRP3 and caspase 1 by Western blotting (n=8; p=0 .01, 
p=0 .019, respectively); 6) Inhibition assays revealed that 
inhibition of NLRP3 dramatically reduced IL-1β response to 
HIV-1 infection (n=8, P<0 .005) . Conclusion: HIV-1 infection 
amplified the IL-1β response of KCs to LPS stimulation, 
which is dependent on the TLR4-NLRP3-caspase 1 axis . 
These findings suggest that HIV-infected patients may 
respond differently to translocated LPS and thus has impli-

cations for the management of hepatic inflammation and 
fibrosis in this population .
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Reducing free cholesterol accumulation specif-
ically in hepatic stellate cells, by using either 
SREBP2-siRNA-bearing or anti-miR-33a- bearing 
vitamin A-coupled liposomes, ameliorates liver 
fibrosis in mice.
Kengo Tomita, Hirotaka Furuhashi, Masaaki Higashiyama, 
Kazuhiko Shirakabe, Koji Maruta, Yoshikiyo Okada, Chie Kuri-
hara, Chikako Watanabe, Shunsuke Komoto, Ryota Hokari; 
Division of Gastroenterology and Hepatology, Department 
of Internal Medicine, National Defense Medical College, 
Saitama, Japan

Background: Liver fibrosis is a life-threatening disorder for 
which no approved therapy is available . The activation of 
hepatic stellate cells (HSCs) is fibrogenic, and therefore, 
suppression of HSC activation could represent a promising 
procedure for treating liver fibrosis . Recently, we reported 
that HSCs activation resulted in the enhanced accumula-
tion of free cholesterol (FC) inside themselves, which sensi-
tized the cells to activation by TGFβ by augmenting TLR4 
signalling and the subsequent inhibition of the expres-
sion of TGFβ-pseudoreceptor Bambi in a vicious cycle of 
liver fibrosis (Gastroenterology 2012, Hepatology 2014, 
J Hepatol 2014) . The aim of this study was to evaluate 
whether vitamin A-coupled liposome system targeting FC 
accumulation in HSCs is a beneficial strategy for treating 
liver fibrosis . Methods: 7-week-old male C57BL/6 mice 
were treated with carbon tetrachloride (CCl4) or corn 
oil for 4 weeks and concurrently administered SREBP2-
siRNA- or control-siRNA-bearing vitamin A-coupled lipo-
somes . We also treated 7-week-old male C57BL/6J mice 
with CCl4 or corn oil for 4 weeks and concurrently admin-
istered anti-miR33a- or control-miR33a-bearing vitamin 
A-coupled liposomes . Results: In HSCs from CCl4-treated 
mice, the SREBP2 mRNA and miR-33a levels were mark-
edly higher than those in HSCs from corn oil-treated mice . 
FC accumulation was significantly higher in HSCs from 
CCl4-treated mice than in HSCs from corn oil-treated mice . 
Fluorescence analysis revealed that vitamin A-coupled 
liposomes were taken up specifically by activated HSCs . 
SREBP2-siRNA treatment reduced the FC level in HSCs in 
the mouse model of liver fibrosis to a greater extent than 
did control-siRNA administration . Similarly, FC level in the 
HSCs from CCl4-treated mice was significantly decreased 
after anti-miR-33a treatment as compared with the level 
after control-miR-33a treatment . Each of SREBP2-siRNA 
and anti-miR-33a treatments ameliorated CCl4-induced 
liver fibrosis by downregulating TLR4 signalling and thus 
increasing Bambi expression in HSCs . Conclusion: Our 
results suggest that FC accumulation in HSCs, as an intra-
cellular mediator promoting HSC activation, contributes to 
a vicious cycle of HSC activation in liver fibrosis . This study 
has also provided a new promising strategy for treating 
liver fibrosis: the use of a vitamin A-coupled liposome 
system that targets molecules related to FC accumulation 
in HSCs . 
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Exposure of hepatic stellate cells to hepato-
cyte-derived mitochondrial DAMPs determines 
susceptibility to liver fibrosis in inbred mouse 
strains
PING AN, Shuangshuang Zhao, Kahini A. Vaid, Deanna Sverd-
lov, Yury Popov; Gastroenterology, Beth Isreal Deaconess 
Medical Center, Harvard Medical School, Brookline, MA

Background: Inbred mouse strains demonstrate distinct 
differences in susceptibility to hepatic fibrosis . We hypoth-
esized that mitochondria-derived damage-associated 
molecular patterns (mito-DAMPs) released from injured 
hepatocytes play pathophysiological role . Here we inves-
tigated the role of mito-DAMPs in regulating fibrotic 
responses to a single dose of thioacetamide (TAA) in 
fibrosis resistant (FVB) and fibrosis susceptible (BALB/c) 
strains . Methods: The fibrotic response to liver injury after 
a single injection of TAA was characterized by histolog-
ical and biochemical methods 1-12 days post injury . Deple-
tion of phagocytic macrophages was performed using i/p 
injection of clodronate-loaded liposomes (CLO) before or 
after TAA insult . Mito-DAMPs release was quantified via 
mitochondrial DNA (mtDNA) levels in serum . Effects of 
mito-DAMPs prepared from purified liver mitochondria 
were studied in vivo and in vitro . Results: Although a 
single injection of thioacetamide caused very similar acute 
hepatocyte death (approx 50% in both strains) at day 1, 
the subsequent wound-healing response differed signifi-
cantly between resistant and susceptible mouse strains . 
Fibrosis-susceptible BALB/c mice demonstrated delayed 
clearance of dead hepatocytes (up to 8 days) after TAA 
injection, while in resistant FVB mice necrotic areas were 
completely cleared by day 3 . This was accompanied by 
transient 3-fold increase in serum mtDNA levels at day 2 
and 2 .5-fold increase in collagen accumulation at day 8 in 
BALB/c but not FVB mice . Resistance to fibrosis was abro-
gated in FVB mice by macrophage depletion using a single 
CLO injection 1d before or after TAA, or administration 
of mito-DAMPs on day 2 and 4 of recovery, leading to a 
significant 2 .2-fold increase in collagen accumulation and 
upregulation of profibrogenic gene expression compa-
rable to that of BALB/c mice at day 8 . In vitro, addition of 
mito-DAMPs dose-dependently activated freshly isolated 
murine stellate cells, as assessed by their proliferation, 
a-SMA immunofluorescence and pro-fibrogenic mRNA 
expression . Conclusions: 1) Strain-specific differences in 
macrophage (phagocyte)-mediated clearance of dead 
hepatocyte critically determine the susceptibility of mouse 
strains to liver fibrosis . 2) In susceptible BALB/c strain, 
prolonged exposure to hepatocyte-derived mito-DAMPs 
amplifies fibrotic response . 3) mito-DAMPs promote liver 
fibrosis by direct activation of hepatic stellate cells .
Disclosures:
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miR-125b targets l-histidine decarboxylase 
(HDC) and inhibition of HDC decreases biliary 
proliferation, VEGF signaling and hepatic 
fibrosis in Mdr2-/- mice
Jennifer Demieville2, Laura Hargrove3, Lindsey Kennedy3,2, 
Hannah Jones1, Steven Smith1, Kristen Stephenson1, Fan-
yin Meng2,1, Heather L. Francis2,3; 1Scott and White Memorial 
Hospital, Temple, TX; 2Central Texas Veteran’s Health Care 
System, Temple, TX; 3Texas A&M University HSC COM, Temple, 
TX

Background: Primary sclerosing cholangitis (PSC) causes 
blockage of bile ducts leading to biliary hyperplasia and 
hepatic fibrosis . Histamine (HA), synthesized by l-histi-
dine decarboxylase (HDC), increases biliary proliferation/
damage and hepatic fibrosis and regulates vascular endo-
thelial growth factor (VEGF) signaling . Following bile 
duct ligation (BDL), biliary damage and hepatic fibrosis 
are reduced in mice treated with α-methyl-dl-histidine 
(α-methyl) inducing decreased VEGF . Further, we have 
shown that miR-125b (reduced post-BDL) targets HDC . The 
aim of our study was to evaluate the effects of inhibition 
of HDC in Mdr2-/- mice on biliary damage, hepatic fibrosis 
and VEGF and miR-125b signaling . Methods: WT and Mdr2-

/- mice (4, 8, 12wk) were treated with α-methyl by IP injec-
tion (150 mg/kg BW) for one week prior to euthanasia . 
Serum, liver blocks, isolated cholangiocytes and super-
natants were collected . H&E was performed to evaluate 
hepatic damage; serum HA levels were measured by EIA . 
Biliary changes were measured by immunohistochemistry 
for CK-19 and Ki67 . miR-125b expression was measured by 
TaqMan miRNA qPCR in total liver, isolated cholangiocytes 
and human control and PSC samples . Hepatic fibrosis was 
detected by Sirius red staining and qPCR for α-SMA and 
FN-1 . Hepatic stellate cell (HSC) activation was detected in 
liver sections for α-SMA and by qPCR for synaptophysin-9 . 
VEGF-A/C/R2/R3 expression was detected by qPCR in total 
liver and isolated cholangiocytes . VEGF serum levels were 
measured by EIA . In vitro, cholangiocyte supernatants 
from all groups were placed on cultured HSCs and activa-
tion was determined by immunofluorescence for α-SMA 
and qPCR for SYP-9 . Further, overexpression of miR-125b 
was performed in cholangiocytes prior to co-culture with 
HSCs; activation was measured as described . Results: 
α-methyl treatment decreased hepatic damage, HA serum 
levels, biliary proliferation and fibrosis . Further, miR-125b 
expression was downregulated in Mdr2-/- mice and human 
PSC . VEGF expression and secretion were upregulated in 
Mdr2-/- mice; a-methyl treatment decreased these param-
eters . In vitro, HSC activation increased when treated with 
cholangiocyte supernatants from Mdr2-/- mice; however, 
activation was significantly downregulated by treatment 
with supernatants from Mdr2-/- mice + α-methyl . Over-
expression of biliary miR-125b decreased HSC activation 
following coculture . Conclusion: Inhibition of the HDC/
VEGF axis decreases PSC-associated damage and biliary 
miR-125b expression is downregulated in Mdr2-/- mice and 
human PSC . Targeting the HDC/VEGF axis or miR-125b 
directly may be promising strategies for the treatment of 
PSC .
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A novel small molecule LOXL2 inhibitor 
PAT-1251 potently suppresses hepatic stel-
late cell activation and liver fibrosis in mouse 
models of biliary disease
PING AN1, Kahini A. Vaid1, Guangyan Wei1, YI LIN1, 
Gretchen Bain2, Yury Popov1; 1Gastroenterology, Beth Isreal 
Deaconess Medical Center, Harvard Medical School, Brook-
line, MA; 2Biology, PharmAkea Therapeutics, San Diego, CA

BACKGROUND: PAT-1251 is a potent, novel, cell-perme-
able, orally available small molecule inhibitor of LOXL2 
with 400-fold and 10-fold selectivity over LOX and LOXL3, 
respectively . We assessed the effects of treatment with 
PAT-1251 on primary hepatic stellate cells (HSC) and in a 
BALBc .Mdr2-/- mouse model of biliary fibrosis, in direct 
comparison with anti-LOXL2 antibody AB0023 . METHODS: 
The effects of PAT-1251 (0 .1-10uM) or AB0023 mAb (30ug/
ml) on primary murine HSC activation was tested in vitro . 
Efficacy of delayed six weeks therapy with PAT-1251 (30 
and 60 mg/kg/day p .o .) was assessed in a BALBc .Mdr2-/- 
mouse model of pre-established biliary fibrosis and portal 
hypertension (6 through 12 weeks of age, n=8-10/group) . 
Parallel groups received either vehicle as placebo control 
or AB0023 (30 mg/kg/day i.p., twice/week) as a compar-
ator . Portal venous pressure, serum transaminases and 
progression of fibrosis were evaluated . RESULTS: In vitro, 
addition of PAT-1251 (0 .1-10uM) to primary HSC cultured 
on plastic resulted in dose-dependent suppression of the 
pro-fibrogenic gene expression of COL1A1, TGFb1 and 
TIMP-1 up to 55% compared to controls, whereas the 
anti-LOXL2 antibody AB0023 (30ug/ml) had no signifi-
cant effect . HSC proliferation was suppressed by 33 .5% 
in presence of 10uM PAT-1251, and by 18 .4% in AB0023-
treated cells (MTT assay; p<0 .01, ANOVA) . In a BALBc .
Mdr2-/- model of biliary fibrosis, both PAT-1251 at 60 mg/
kg dose and AB0023 were equally effective at inhibition 
of collagen crosslinking, as assessed ex vivo by hepatic 
collagen fractionation assay, and reducing portal hyper-
tension (6 .68±0 .6 mmHg and 6 .12±0 .5mmHg, respectively 
compared to 9 .07±0 .4 mmHg in placebo group, p<0 .01) . 
All treatments reduced serum transaminase (ALT) levels by 
approximately 30% compared to placebo . Histologically, 
the untreated group developed severe periportal and 
perisinusoidal fibrosis with bridging, which was markedly 
attenuated in BALBc .Mdr2-/- mice receiving PAT-1251 at 
both doses, with up to 48% reduction in hepatic collagen 
deposition with high-dose PAT-1251 (p<0 .01, ANOVA) . 
AB0023 moderately improved fibrosis histologically and 
reduced collagen deposition measured biochemically by 
19% compared to placebo, but these changes did not 
reach statistical significance . CONCLUSIONS: While having 
comparable effects on collagen cross-linking in vivo, 
PAT-1251 outperforms anti-LOXL2 antibody in regards to 
HSC activation in vitro and in vivo, resulting in greater 
efficacy in BALBc .Mdr2-/- model . Our results suggest that 
intracellular LOXL2 is an important target in fibrosis in 
addition to the well-characterized extracellular collagen 
cross-linking function of LOXL2 .
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Portal myofibroblasts develop endoplasmic 
reticulum stress that both decreases their 
proliferation and increases their pro-angio-
genic activity
Emilien Loeuillard1, Haquima El Mourabit1, Lin Lei1, Sara Lem-
oinne1,2, Chantal Housset1,2, Axelle Cadoret1; 1Inserm UMR_S 
938, Centre de Recherche Saint-Antoine, UPMC Univ Paris 06, 
Paris, France; 2Assistance Publique-Hopitaux de Paris, Hôpital 
Saint-Antoine, nflamCentre de Référence Maladies rares des 
Maladies Inflammatoires des Voies Biliaires, Service d’Hépa-
tologie, Paris, France

Background: Portal myofibroblasts (PMFs) are a sub-pop-
ulation of liver myofibroblasts, distinct from hepatic 
stellate cell-derived myofibroblasts . They are the major 
myofibroblast sub-population in early stages of cholestatic 
liver injury . In advanced stages of liver injury they trigger 
angiogenesis and thereby could promote the progression 
of fibrosis . Endoplasmic reticulum (ER) stress is a central 
player in hepatocellular injury although its role in liver 
fibrosis is unclear . The aims of this study were to determine 
if ER stress occurred in PMFs and affected the functions 
of these cells . Methods: PMF were expanded in culture 
after isolation from control or bile duct-ligated (BDL) rats . 
PMFs from BDL rats were used as a model of in vivo-ac-
tivated PMFs . In vitro, ER stress was induced or inhibited 
using tunicamycin and the PERK inhibitor GSK2656157, 
respectively . The degree of ER stress was determined 
using the markers CHOP, TRB3, GADD34 . The effect of 
ER stress was assessed on the myofibroblastic differenti-
ation, angiogenic properties, proliferation and migration 
of PMFs . Results: In 14-day BDL rats, CHOP expressing cells 
were localized in peri-portal fibrotic areas of the liver . In 
vivo-activated PMFs, obtained from BDL rats, showed ER 
dilatation and increased expression of ER stress markers of 
the PERK pathway . Compared with control PMF obtained 
from sham-operated rats, PMFs from BDL rats displayed 
a decrease in proliferation and migration, together with 
an increase in pro-angiogenic properties . In vitro, tuni-
camycin-induced ER stress had no effect on the expres-
sion of myofibroblastic markers (a-SMA and collagen-1) 
in PMFs, but caused a significant reduction of prolifera-
tion and migration in these cells, as well as an increase in 
VEGF production and in angiogenic properties of the cells . 
GSK2656157 treatment of in vivo-activated PMFs reduced 
ER stress, which caused a decrease in VEGF expression and 
in their angiogenic properties, as assessed in matrigel 
plugs in vivo . GSK2656157 treatment also partially restored 
the proliferative and migratory capacities of these cells . 
Conclusion: ER stress occurs in PMFs during biliary fibrosis 
and may promote fibrosis progression by stimulating their 
proangiogenic properties . However, ER stress also inhibits 
proliferation and migration of PMFs, and thereby may 
provide an incoherent feedback loop that restricts their 
expansion .
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PAT-409, a Novel Inhibitor of Autotaxin, 
Reduces Fibrosis in Both Mouse and Rat 
Models of NASH
Deidre MacKenna1, Kristen E. Shannon1, Katherine T. Nguyen1, 
Gina L. Ma1, Lance Goulet2, David Lonergan2, John H. Hutchin-
son2, Gretchen Bain1; 1Biology, PharmAkea, San Diego, CA; 
2PharmAkea, San Diego, CA

Background: Autotaxin (ATX) is a key enzyme involved in 
generating lysophosphatidic acid (LPA) through cleavage 
of the choline residue from lysophosphatidylcholine . 
Inhibition of either ATX or LPA1, a downstream receptor 
of LPA, has demonstrated efficacy in different fibrotic 
settings and both are currently being tested in the clinic for 
lung fibrosis . Recent data suggest that inhibition of ATX is 
anti-fibrotic in mouse models of nonalcoholic steatohepa-
titis (NASH; Bain et al ., 2016) . The goal of these studies was 
to profile a novel ATX inhibitor, PAT-409, in both mouse 
and rat models of NASH induced by a choline-deficient 
diet . Methods: Male C57Bl/6 mice were fed a choline-defi-
cient diet supplemented with 0 .1% methionine and 60% 
fat (CDAA-HFD) to induce a NASH-like phenotype (Matsu-
moto et al ., 2013) . Starting on Week 5, mice were dosed 
with PAT-409 (3 to 30 mg/kg) for 9 weeks . In one study, 
the LPA1 receptor antagonist, AM152/BMS-986020, was 
also given (10 mg/kg) . In a second model, male Wistar 
rats were fed choline deficient- or choline sufficient- diet 
supplemented with 0 .1% methionine (CDAA or CSAA, 
respectively) as a model of NASH . Rats were dosed with 
PAT-409 (1 to 5 mg/kg) starting at Day 0 and continuing 
for 12 weeks . Fibrotic endpoints included liver histology 
(PSR), and hydroxyproline . Steatosis was assessed by 
hepatic triglyceride content and NAS score . Liver enzymes 
were also evaluated . Results: PAT-409 treatment reduced 
fibrosis in both the mouse CDAA-HFD and rat CDAA 
models as indicated by a dose responsive reduction in 
fibrotic score . Hydroxyproline concentration decreased 
dose-responsively with up to 67 and 61% normalization 
in mouse and rat, respectively . Modest effects on steatosis 
were observed in the mouse model with little effect in 
the rat model . AST and bilirubin were normalized by 
>50% in the rat CDAA model but no improvements were 
observed in the mouse CDAA-HFD models . Treatment 
with AM152/BMS-986020 did not improve fibrosis in the 
mouse CDAA-HFD model, suggesting LPA may mediate its 
biological effects in the liver through distinct LPA recep-
tors . Conclusions: PAT-409, a novel ATX inhibitor, robustly 
reduced fibrosis in two rodent models of NASH . Inhibition 
of ATX differentiated from the antagonism of the LPA 
receptor, LPA1, in the mouse CDAA-HFD model . Taken 
together, inhibition of ATX offers a new modality in the 
treatment of liver fibrotic diseases such as NASH .
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cRel controls epithelial reprogramming to 
promote hepatic fibrosis and tissue regenera-
tion
Jack Leslie, Saimir Luli, Lee Borthwick, Derek Mann, Fiona Oak-
ley; Institute of cellular medicine, Newcastle University, New-
castle Upon Tyne, United Kingdom

Background Liver fibrosis is the consequence of chronic 
epithelial injury and inflammation . The cRel subunit of the 
transcription factor NF-κB is pro-fibrotic and cRel-/- mice 
are protected from developing multi-organ fibrosis . We 
aim to discern the cellular mechanisms underpinning the 
pro-fibrotic actions of cRel . Methods Acute liver injury 
was induced by carbon tetrachloride (CCl4) . cRel inhib-
itor (IT603) was dosed prophylactically in CCl4 injured WT 
mice . Hepatocyte specific cRel deletion was achieved by 
mating cRelfl/fl mice with Alb-cre mice (cRelHep) or using an 
Adeno-associated Virus (AAV-cre) expressing cre recom-
binase under the TBG-promoter (cRelAAV) . Fibrosis and 
inflammation were assessed histologically . Hepatocytes 
were isolated from cRel-/- and WT mice . Results Akin to 
global cRel-/- mice, pharmacological inhibition of cRel in 
WT mice using IT603 reduced fibrosis, inflammation and 
hepatic regeneration post acute CCl4 liver injury . cRelHep 
mice were injured with CCl4 to discern the role of cRel 
in the epithelia in acute liver injury . Fibrosis and inflam-
mation was significantly reduced in cRelhep mice . Surpris-
ingly, hepatic regeneration was increased versus control 
mice . The results were recapitulated in cRelfl/fl mice given 
AAV-cre (cRelAAV) to selectively deplete cRel in hepato-
cytes . Upon injury epithelial cells can die or undergo 
partial epithelial to mescenhymal transition (EMT), which 
limits hepatocyte death but at a cost of changing the cells 
secretory profile . Whilst hepatocytes do not undergo full 
EMT and contribute to the myofibroblast population, the 
altered secretome can influence the phenotype of adjacent 
mesenchymal and inflammatory cells . Both cRelHep and 
cRelAAV mice have reduced Snai1 (an EMT marker) positive 
hepatocytes and lower mRNA levels of Twist, Snai1, TGFb 
and cytokines/chemokines . In vitro cRel-/- hepatocytes fail 
to up regulate Snai1/Twist1 and pro-fibrogenic cytokines 
after TGFb1 stimulation and have a suppressed inflam-
matory response to IL-1b stimulation . cRel-/- hepatocytes 
have an increased proliferation and metabolic response 
following activation with the mitogenic stimuli EGF and 
TNFα . Conclusion cRel activates a snail/twist-TGFb-inflam-
matory axis in hepatocytes which limits hepatic regen-
eration and induces a partial EMT dedifferentiation, 
required to establish a pro-inflammatory, fibrotic niche 
during wound healing . This is the first evidence that a 
damage induced epithelial phenotypic switch is critical 
for influencing local mesenchymal and inflammatory cells 
in a fibrotic microenvironment . Targeting epithelial cRel 
represents an attractive therapeutic option to limit fibrosis 
and stimulate hepatic regeneration .
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Development and characterization of a novel 
in vitro human liver fibrosis model for efficacy 
testing of anti-fibrotic drugs based on 3D 
Human Liver Microtissues
Radina Kostadinova, Aparna Neelakandhan, Monika Kijanska, 
Natalia Zapiorkowska, Sue Grepper, Sabrina Steiert, 
Tobias Strassfeld, Patrick Guye, Simon Messner; InSphero AG, 
Schlieren, Switzerland

Background: Liver fibrosis is the excessive accumulation 
of extracellular matrix proteins such as collagen, which 
can lead to cirrhosis, liver failure and transplantation . 
Anti-fibrotic therapies aim at inhibiting the accumulation 
of fibrotic cells and preventing the deposition of extracel-
lular matrix proteins . The most frequently used model for 
in vitro liver fibrosis consist of simple mono-layer cultures 
of hepatic stellate cells (HSC), ignoring the role of hepato-
cyte injury or animal models of liver fibrosis, which are 
not predictive enough for the effect of the anti-fibrotic 
drugs in human . Recently, 3D spheroids composed of 
HepaRG hepatocytes and primary HSC have been shown 
be a promising tool for liver fibrosis research . However, 
this model lacks the important Kupffer cells and liver 
sinusoidal endothelial cell types, both cell types beeing 
important regulators of liver fibrosis . The novel model 
described herein incorporates these additional cell types 
and is therefore suggested to be a highly suitable tool for 
liver fibrosis research . Methods: An in vitro human liver 
model was engineered to incorporate all the relevant liver 
cells such as hepatocytes, human HSC, Kupffer cells and 
liver sinusoidal endothelial cells, all from primary origin . 
The resulting 3D InSight™ Human Liver Fibrosis model has 
been characterized under basal and induced liver fibrosis 
conditions on a morphological and phenotypic level by 
immuno-staining techniques and gene-expression analysis . 
Results: Using the cell type specific markers and immu-
nohistochemistry we demonstrated the presence of the 
various cell types such as hepatocytes, HSC, Kupffer cells 
and endothelial cells during the cultivation and treat-
ment period . TGFβ-treatment for 7 days of the 3D model 
activated the HSCs as detected by up to 8 fold increased 
expression of a-smooth muscle actin (α-SMA) . The treat-
ment of the tissues with TGFβ promoted the expression of 
extracellular matrix gene expression such as collagen type 
I, III, IV and VI and the pro-fibrotic markers such as plate-
let-derived growth factor beta (PDGFβ) and lysyl oxidase 
(Lox) . Immunofluorescence staining showed an increase 
expression of α-SMA and Collagen type I/IV deposition in 
the TGFβ-treated samples . These changes were accompa-
nied by increased inflammatory cytokine secretion such 
as IL-6 and IL-8 . Conclusion: We demonstrated that TGFβ 
treatment activates similar biological signatures in the 3D 
Human Liver Fibrosis model as described in in vivo studies . 
The 3D Human Liver Fibrosis model is thus a novel, biolog-
ically relevant in vitro model of liver fibrosis, suitable for 
high-throughput efficacy screening of the anti-fibrotic 
drugs .
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The role of mechanosensor molecules in HSCs 
durotaxis
Dariusz Lachowski1, Ernesto Cortes1, Benjamin Robinson1, 
Alistair Rice1, Krista Rombouts2, Armando E. Del Rio Hernan-
dez1; 1Department of Bioengineering, Imperial College Lon-
don, London, United Kingdom; 2Institute for Liver & Digestive 
Health, Regenerative Medicine and Fibrosis Group, University 
College London, London, United Kingdom

Background: Liver injury activates Hepatic Stellate Cells 
(HSCs), promoting a transition to a myofibroblast-like 
phenotype, with increased proliferation, cell migration, 
and collagen secretion, creating an environment permis-
sive to tumour development and metastasis . Durotaxis, 
the directed migration of stellate cells to stiffer, fibrotic 
areas, further perpetuates fibrosis as the stiff environment 
promotes the myofibroblastic transition . Focal adhesion 
kinase (FAK) controls the dynamics of focal adhesions, 
structures that allow the biomechanical communication 
of cells with the extracellular matrix (ECM) . Downstream 
effects of FAK activation include cell survival, prolif-
eration, and motility, as well as activation of mechano-
sensitive transcriptional regulator and Hippo pathway 
effector protein YAP (Yes-associated protein) . FAK there-
fore represents a suitable target in cancer therapeutics . 
Materials and methods: Human HSCs were cultured on 
polyacrylamide (PAA) gels with 4 kPa, 12 kPa and 25 kPa 
rigidity mimicking healthy, fibrotic and extremely fibrotic 
substrates . For mutant FAK expression, cells were trans-
fected with siRNA FAK, and then Y397FAK or myrFAK 
plasmid . Durotaxis was assayed on HSCs cultured on the 
rigidity gradient gels, which mimic the healthy-fibrotic 
transition boundary . Control, cells transfected with siRNA 
FAK and y397FAK or myrFAK plasmid, cells with FAK14 
inhibitor, transfected with siRNA YAP, transfected with 
siRNA LATS1 were transferred onto dual-rigidity hydro-
gels and migration was tracked . Results: HSCs showed 
durotaxis from substrates that mimic healthy liver (4 kPa) 
to fibrotic liver (25 kPa) . FAK and YAP were required for 
this process . Expression of only inactive (Y397FAK) FAK 
prevented YAP nuclear translocation on 25 kPa PAA gels, 
whereas constitutively active (myrFAK) expression trig-
gered constant YAP activation and nuclear translocation, 
even on 4 kPa gels . Both conditions inhibited durotaxis 
suggesting the importance of FAK activation balance for 
durotaxis transduced by YAP . Conclusions: We postulate 
that the rigidity gradient across the cell gives rise to an 
asymmetric distribution of activated FAK molecules across 
the cell . The process of durotaxis occurs in hepatic stellate 
cells and requires both YAP and FAK to be mechanosen-
sitive . We show that balance between active and inactive 
FAK is required for mechanical activation of YAP, and that 
YAP mediates durotaxis . Loss of activity of either of these 
mechanoregulatory proteins will fully abrogate directed 
migration along a rigidity gradient, having implications on 
potential fibrosis treatment .
Disclosures:

The following people have nothing to disclose: Dariusz Lachowski, 
Ernesto Cortes, Benjamin Robinson, Alistair Rice, Krista Rombouts, 
Armando E . Del Rio Hernandez
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Lipid Droplets Are Not Lost During Hepatic Stel-
late Cell Activation
Loretta Jophlin1, Yiannis Koutalos2, Chunhe Chen2, 
Don C. Rockey1; 1Gastroenterology, Medical University of 
South Carolina, Charleston, SC; 2Ophthalmology, Medical Uni-
versity of South Carolina, Charleston, SC

Background: Hepatic stellate cells (HSCs) are the primary 
storage site for vitamin A, stored in the form of retinyl 
esters (RE) within lipid droplets (LDs) . Loss of LDs and their 
REs is cited as a key event in transdifferentiation of these 
cells to fibrogenic myofibroblasts, (i .e ., “activated” HSCs), 
which promote fibrosis in the setting of liver injury . We 
have hypothesized that morphological changes in HSC 
LDs precede transdifferentiation and therefore aimed to 
better understand LD dynamics in activating HSCs using 
novel approaches preserving LD morphology and allowing 
for quantitation of RE . Methods: Primary HSCs were 
isolated from uninjured rats and rats 10 days after bile 
duct ligation for in vitro and in vivo models of HSC acti-
vation, respectively . The size and quantity of LDs within 
in vitro- and in vivo-activated HSCs were quantitated 
by colocalization with adipocyte differentiation-related 
protein (ADRP) labeling and oil red o (ORO) staining (the 
gold standard for LD detection) . For both models of HSC 
activation, LD RE content was determined using fluores-
cence microscopy . Results: During HSC activation in vitro, 
LD number was significantly different when measured by 
ADRP and ORO labeling, respectively (day 1: 56 versus 5 
p=0 .03, day 4: 101 versus 39 p=0 .03, day 14: 241 versus 
12 p=0 .02) (Figure 1) . Freshly-isolated HSCs activated in 
vivo contained the same number of LDs as day 4 in vitro 
activated HSCs (118 versus 101 p=0 .54) . Finally, decline in 
LD RE content occurred beyond day 4 in vitro, and day 
1 ex vivo, after HSC activation was underway . Conclu-
sion: During HSC activation, LDs are not lost, but rather 
are retained, increasing in number while LD RE content 
declines after activation is underway . These data suggest 
that LD changes are not causal for HSC activation .

Disclosures:

Don C . Rockey - Grant/Research Support: Gilead, Actelion, Connatus, 
Galectin, Shire, Cumberland

The following people have nothing to disclose: Loretta Jophlin, 
Yiannis Koutalos, Chunhe Chen
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Anti-inflammatory and anti-fibrotic actions 
of soluble guanylate cyclase stimulation in 
experimental NASH.
Roger Flores-Costa1, Jose Alcaraz-Quiles1, Esther Titos1,3, Cris-
tina Lopez-Vicario1,3, Mireia Casulleras1, Marta Duran-Güell1, 
Bibiana Rius1, Alba Diaz5, Katherine Hall4, Courtney Shea4, 
Renee Sarno4, Mark Currie4, Jaime L. Masferrer4, Joan Clària1,2; 
1Department of Biochemistry and Molecular Genetics, Hospi-
tal Clínic-University of Barcelona, Barcelona, Spain; 2European 
Foundation for the Study of Chronic Liver Failure, Barcelona, 
Spain; 3CIBERehd, Barcelona, Spain; 4Ironwood Pharmaceu-
ticals, Cambridge, MA; 5Department of Pathology, Hospital 
Clínic, Barcelona, Spain

Background: Non-alcoholic steatohepatitis (NASH) is the 
hepatic manifestation of metabolic syndrome and is char-
acterized by the accumulation of neutral lipids in the liver 
combined with an inflammatory component leading to 
liver fibrosis and eventually cirrhosis . We tested whether 
soluble guanylate cyclase (sGC) stimulation, which, in 
animal models, has been shown to reduce inflammation 
and fibrosis in other organs such as lung, kidney and 
heart, is also effective in the liver . Methods: The study 
was performed in a mouse model of NASH consisting 
of a choline-deficient, L-amino acid-defined, high-fat 
diet (CDAAH) . Animals were divided into three groups: 
CDAAH alone (n=15) and CDAAH plus the sGC stimulator 
IW-1973 (at 1 or 3 mg/kg/day) (n=10 each) for 9 weeks . 
Two additional groups (control mice receiving chow diet 
(n=15) and high-fat diet-induced obese mice (n=30)) were 
also included . Steatosis, inflammation and fibrosis were 
assessed by histological (oil red-O, hematoxylin-eosin, 
Masson’s trichrome and Sirius red) and immunohistochem-
ical (F4/80 and alpha-SMA) methods . Expression of the sGC 
GUCY1A2 was assessed in liver tissue, hepatocytes, Kupffer 
cells and hepatic stellate cells (HSC) by reverse-transcrip-
tion PCR . Quantitation of mRNA expression of genes 
involved in the cGMP pathway, inflammation and fibrosis 
was analyzed by qPCR . Tissue levels of cGMP were deter-
mined by EIA . Serum and tissue levels of IW-1973 were 
assessed by LC-MS/MS . Results: Mice with NASH (CDAAH 
alone) showed reduced hepatic GUCY1A2 expression 
and cGMP levels, hepatic steatosis, advanced inflamma-
tion and extensive fibrosis accompanied by up-regulated 
expression of TNF-alpha, MCP-1, IL-6, COL1A1, COL1A2, 
MMP2, TGFbeta and TIMP-1 compared with controls . 
Administration of the sGC stimulator IW-1973 in the 
CDAAH diet restored GUCY1A2 and NOS3 expression 
while reducing PDE5 and PDE9 . Mice with NASH receiving 
IW-1973 showed a dose-dependent reduction in hepatic 
steatosis and inflammation associated with an anti-fibrotic 
effect confirmed by decreases in Masson’s trichrome and 
alpha-SMA stainings and down-regulation of fibrogenic 
genes . Consistent with this anti-fibrotic effect, GUCY1A2 
expression in the liver was mostly ascribed to quiescent 
HSC, as with its expression was abrogated when these cells 
were activated . Finally, in obese mice, IW-1973 amelio-
rated white adipose tissue inflammation and promoted 
the healthy expansion of adipocytes . Conclusion: The sGC 
stimulator IW-1973 reduced the development of steatosis, 
inflammation and fibrosis in a new experimental murine 
model of NASH . These findings suggest evaluation of sGC 
stimulators in a clinical setting may be warranted . 
Disclosures:
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Therapeutic proteins in the treatment of liver 
fibrosis: the antifibrotic potential of a sustained 
release formulation for a PDGFβ-receptor 
targeted rho-kinase inhibitor
Fransien v. Dijk1,2, Naomi Teekamp2, Leonie Beljaars1, Edu-
ard Post1, Yong Ook Kim3, Erik Frijlink2, Wouter Hinrichs2, 
Detlef Schuppan3,4, Klaas Poelstra1, Peter Olinga2; 1Pharmaco-
kinetics, Toxicology and Targeting, Groningen Research Insti-
tute of Pharmacy, Groningen, Netherlands; 2Pharmaceutical 
Technology and Biopharmacy, Groningen Research Institute 
of Pharmacy, Groningen, Netherlands; 3Translational Immu-
nology and Research Center for Immune Therapy, Mainz, Ger-
many; 4Beth Israel Deaconess Medical Center, Boston, MA

Background. Liver fibrosis is characterized by progres-
sive production of extracellular matrix proteins by myofi-
broblasts, highly expressing the platelet-derived growth 
factor β receptor (PDGFβR) . As liver fibrosis is a growing 
health problem, there is a need for specific and effective 
antifibrotic therapies . We developed a patient friendly 
formulation providing a sustained and controlled release 
of protein therapeutics by preparing polymeric micro-
spheres that ensure prolonged release in vivo . Our aim was 
to produce microspheres containing either human- (HSA) 
or mouse serum albumin (MSA) enriched with multiple 
PDGFβR-recognizing peptide moieties (pPB) targeting the 
PDGFβR . The antifibrotic effects of the in microspheres 
encapsulated rho-kinase inhibitor Y27632 coupled to the 
albumin carrier was tested in Mdr2-/- mice with established 
biliary liver fibrosis . Moreover, we assessed the immune 
response against the drug carrier . Methods. Biodegrad-
able microspheres containing HSA, pPB-HSA, pPB-MSA 
or pPB-MSA-Y27632 based on copolymers composed of 
poly-ε-caprolactone, polyethylene glycol and poly-l-lactic 
acid were characterized by electron microscopy, laser 
diffraction and in vitro protein release . Mdr2-/- mice 
received microspheres containing 5 wt% albumin conju-
gate and were sacrificed at day 7 . Plasma and livers were 
assessed for albumin conjugates (ELISA), livers for antifi-
brotic effects (PCR, IH staining), and plasma for antibodies 
against albumin (ELISA) . Results. All microspheres showed 
similar morphology and particle size (median ~23 μm), and 
displayed sustained protein release in vitro for up to 14 
days . In vivo, the release of pPB-HSA from the subcutane-
ously residing microspheres reached a steady state concen-
tration in both plasma and fibrotic liver within 1 day after 
injection . This declined after 7 days, paralleled by an 
antibody response against HSA in these mice, which was 
not observed with MSA-based constructs . We proceeded 
with pPB-MSA as carrier and showed a clear reduction 
in hepatic fibrotic parameters on the gene (collagen1a1 
(22%) and fibronectin (35%)) and protein level (collagen 
I/III) only when microspheres contained Y27632 coupled 
to pPB-MSA . Conclusion. The drug carrier pPB-MSA was 
steadily released from the subcutaneous microspheres into 
the plasma and detected in fibrotic livers with increased 
PDGFβR-expression up to 7 days after injection . We 
demonstrated the antifibrotic potential of this sustained 
release formulation for a PDGFβ-receptor targeted rho-ki-
nase inhibitor . Our studies show that sustained controlled 
release dosage forms can be applied for large therapeutic 
proteins in the treatment of chronic diseases like fibrosis .
Disclosures:

Klaas Poelstra - Consulting: BiOrion Technologies BV; Grant/ 
Research Support: BiOrion Technologies BV; Stock Shareholder: BiOrion 
Technologies BV

The following people have nothing to disclose: Fransien v . Dijk, 
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390
Identification of novel drug combinations with 
synergistic effects on hepatic fibrosis in vitro 
and in vivo
Robert Walczak1, Carole Belanger1, Corinne Foucart1, 
Emilie Negro1, Philippe Delataille1, Sophie Megnien1, 
Dean W. Hum1, Bart Staels2,3, Scott L. Friedman4; 1Genfit SA, 
Loos, France; 2Université de Lille, Lille, France; 3Institut Pas-
teur de Lille, Lille, France; 4Icahn School of Medicine at Mount 
Sinai, New York, NY

Background: Fibrosis is the common end stage of chronic 
liver disease and a harbinger of morbidity and mortality . 
Despite accelerating efforts at discovering novel antifi-
brotics, there are no approved treatments yet for fibrosis 
in chronic liver diseases . We have recently identified 
potential antifibrotic therapy candidates based on a drug 
repurposing screen using activation of primary human 
hepatic stellate cell (HSC) as the primary readout . Among 
those candidates, nitazoxanide (NTZ), an FDA-approved 
medication with a good safety profile in long-term treat-
ment in man, was selected for further investigation . The 
aim of the current study is to uncover agents that syner-
gize with the action of NTZ on fibrosis in vitro and in vivo 
to achieve enhanced efficacy . To do so, candidates from 
our repurposing screen on HSC were evaluated in combi-
nation with NTZ . Methods: Antifibrotic properties of NTZ 
and other compounds were tested in vitro in TGF-beta-ac-
tivated primary HSCs as single agents and in combination . 
Antifibrotic synergy was also validated in vivo, using the 
CCl4 model in mice . Results: As a positive control, our most 
advanced clinical product elafibranor (ELA), demonstrated 
anti-fibrotic synergy with NTZ . Synergistic drug combina-
tions with NTZ were identified by assessing repurposed 
hits from our phenotypic screen (compounds GFE50541, 
GFE50514, GFE0459) . Single agents showed inhibition of 
HSC activation in vitro of ~20-25%, when tested at subop-
timal doses, whereas this efficacy was increased by 2-3 fold 
when combined with a subtherapeutic dose of NTZ . The 
synergy between NTZ and new agents was confirmed in 
vivo in the CCl4 model, where fibrosis area was reduced 
~50% by drug combination, compared to any single agent 
at its most efficacious dose . Conclusion: NTZ is a repur-
posed clinical development candidate with direct antifi-
brotic activity in culture and in vivo . In addition, we have 
identified phase 2-ready drug candidates that are potent 
metabolic modulators and synergize with NTZ to reduce 
fibrosis in activated hepatic stellate cells and in vivo . 
Ongoing characterization of these combinations could 
yield promising new strategies for fibrosis therapy . 
Disclosures:

Robert Walczak - Management Position: Genfit SA

Sophie Megnien - Employment: GENFIT

Dean W . Hum - Management Position: Genfit
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Consulting: Genfit; Grant/Research Support: Sanofi
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Rock, Nitto Corp ., Scholar Rock, Xtuit Therapeutics, Kowa Pharmaceuticals, 
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391
Hepatic progenitor cells contribute to hepatic 
fibrosis progression via ductular reaction in 
carbon tetrachloride/2-acetylaminofluorene-in-
duced fibrosis rat model
Jiamei Chen, Yonghong Hu, Yongping Mu, Wei Liu, 
Gaofeng Chen, Hua Zhang, Ping Liu; Institute of liver disease, 
Shuguang Hosipitol affiliated to Shanghai University of Tradi-
tional Chinese Medicine, Shanghai, China

Background: We investigated the role of Hepatic progen-
itor cells (HPCs) in the process of fibrosis progression and 
which signaling pathway was involved in this process . 
Methods: Fibrosis was induced in F-344 rats via subcuta-
neous injection of 30% carbon tetrachloride (CCl4) twice 
a week for 6 weeks . Then, 30% CCl4 was administered 
in conjunction with intragastric 2-acetylaminofluorine 
(2-AAF) for 3 weeks to promote the fibrosis progression 
and induce activation of HPCs . Fibrosis progression, prolif-
eration and differeftiation of HPCs were assessed histo-
logically and biochemically . WB-F344 cells, the HPCs cell 
line, were treated with or without sodium butyrate (SB) 
to induce differentiation into cholangiocytes in vitro . 
Results: The hydroxyproline content, the positive area of 
collagen and the expressions of α-smooth muscle action 
(α-SMA), collagen type I (Col I), collagen type IV (Col IV) 
were significantly increased in CCl4/2-AAF treated group 
compared to the CCl4 only treated group . The expres-
sions of HPCs markers (OV6 and Epcam) were remarkably 
increased, and immunohistochemitry staining showed 
OV6 (+) cells and Epcam (+) cells extended across the 
liver lobule, formed bridges between portal tracts and 
divided the parenchyma into smaller pseudo-lobules in the 
CCl4/2-AAF treated group . Interestingly, in the CCl4/2-AAF 
treated group amount of Col I and Col IV encircled the 
OV6 positive cells and Epcam positive cells as determinged 
by double immunefluorescent staining . To better eluci-
date the differentiation of HPCs, co-localization among 
OV6 and CK7, CK19, Epcam and HNF4α were detected by 
confocal microscopy . The results indicated that almost all 
of the OV6 (+) cells were expressed CK19 and CK7, while 
hardly any cells Epcam (+) cells were expressed HNF4α in 
CCl4/2-AAF treated group . These results indicated a large 
number of HPCs were activated and proliferated, and 
differentiated towards fibrogenic cholangiocytes and 
secreted collagen to promote the fibrosis progression . 
Additional investigation revealed that the expressions of 
Desert hedgehog, Gli2, Smoothened and Patched 2 were 
markedly increased after administration of 2-AAF . In vitro, 
Expressions of CK19 and CK7 were significantly increased 
in SB treated cells, and the gene expressions of hedgehog 
signaling confirmed our finding in vivo . Conclusion: These 
results indicate that HPCs differentiate towards fibro-
genic cholangiocytes (ductular reaction) and exhibit a 

profibrotic effect in progressive fibrosis via activation of 
hedgehog pathway, suggesting that blocking hedgehog 
pathway and changing the fate of differentiation of HPCs 
may be a potential treatment for liver fibrosis .
Disclosures:
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PBI-4050 Inhibits Hepatic Stellate Cell Prolifer-
ation and Activation Via AMPK, and Improves 
Hepatic Fibrosis in CCl4-Induced Liver Injury 
Model
François Sarra-Bournet, Brigitte Grouix, Jugurtha Ouboudinar, 
Kathy Hince, Mikaël Tremblay, Alexandra Felton, Jean-Chris-
tophe Simard, Pierre Laurin, Lyne Gagnon; Prometic BioSci-
ences Inc., Laval, QC, Canada

Background: Activated hepatic stellate cells (HSCs) 
contribute to liver fibrosis through the accumulation of 
extracellular matrix proteins . HSC proliferation and acti-
vation have been shown to be negatively regulated via 
AMPK . The aim of the present study was to evaluate the 
role of PBI-4050, a first-in-class antifibrotic compound, on 
proliferation, activation and regulation of HSC, and its 
effect on hepatic fibrosis . Methods: Primary human HSC 
were stimulated with transforming growth factor (TGF)-β1 
in the presence or absence of PBI-4050 . Cell viability was 
assessed by the resazurin fluorescence assay, and cell cycle 
by flow cytometry . AMPK was detected by Western blot, 
and gene expression by qPCR . Liver fibrosis was induced 
in C57BL/6 mice by CCl4 and mice were treated with 
PBI-4050 (200 mg/kg) or vehicle . The degree of fibrosis 
in the liver was evaluated by histopathology and gene 
expression analysis . Results: PBI-4050 inhibited HSC cells 
proliferation in a dose-dependent manner and induced 
a G1 cell cycle arrest . TGF-β1-induced activation of HSC 
was decreased by PBI-4050 as shown by the significant 
inhibition of α-SMA and CTGF expression . Furthermore, 
PBI-4050 increased AMPK levels . In a NASH mouse model 
(CCl4), PBI-4050 reduced liver fibrosis as shown by a reduc-
tion of collagen (histological analysis) and hydroxypro-
line content . PBI-4050 also significantly decreased gene 
expression of fibrosis, ECM remodeling, and epithelial to 
mesenchymal (EMT) markers (α-SMA, Snail1, CTGF, MMP2, 
TIMP-1) . Conclusions: These data suggest that PBI-4050 
inhibits HSC proliferation, and activation via AMPK, which 
is an important signaling pathway in liver fibrogenesis . 
These results are translated in reduced fibrosis in the CCl4 
mouse model of NASH .
Disclosures:
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Periostin cross-reacts with the renin-angio-
tensin system during liver fibrosis
Kosuke Takeda, Ryuichi Noguchi, Mitsuteru Kitade, 
Tadashi Namisaki, Kei Moriya, Yasushi Okura, Kosuke Kaji, 
Norihisa Nishimura, Hitoshi Yoshiji; Third Department of 
Internal Medicine, Nara Medical University, Kashihara, Japan

Periostin is a 90-kDa extracellular matrix protein, which 
is secreted primarily from fibroblasts and is expressed in 
the lungs, kidneys and heart valves . Angiotensin II (AT-II), 
which serves pivotal roles in the pathogenesis of diseases 
in several organs, including the liver, induces periostin 
expression by regulating transforming growth factor-β1 
(TGF-β1)/Smad signaling during cardiac fibrosis . The aim 
of the present study was to investigate the interaction 
between AT-II and periostin during liver fibrogenesis . 
Fischer 344 rats were fed a choline-deficient L-amino-acid 
(CDAA)-defined diet for 12 weeks to simulate the devel-
opment of steatohepatitis with liver fibrosis . Losartan, an 
AT-II type I receptor blocker, was administered to inhibit 
the effect of AT-II . The therapeutic effect of losartan on 
hepatic fibrogenesis and on periostin expression was then 
evaluated . Several in vitro experiments were performed 
to examine the mechanisms underlying the interaction 
between AT-II and periostin in activated hepatic stel-
late cells (Ac-HSCs) . Treatment with losartan suppressed 
the development of liver fibrosis induced by the CDAA 
diet, and reduced hepatic periostin expression . In addi-
tion, losartan treatment suppressed Ac-HSC expansion 
and hepatic TGF-β1 expression . In vitro analysis using LX2 
HSC cells indicated that AT-II-induced periostin expression 
augmented TGF-β1 and collagen type I α1 (Col1a1) mRNA 
expression, suggesting that the interaction between AT-II 
and periostin may serve a role in liver fibrogenesis . Further-
more, periostin treatment induced the proliferation and 
expression of profibrotic genes, TGF-β1 and Col1a1, in 
Ac-HSCs . This direct effect of periostin was not reversed by 
inhibition of the renin-angiotensin system with losartan . 
In conclusion, periostin may function as a novel regulator 
of HSC activation, and targeting periostin may therefore 
present a useful strategy for the treatment of liver fibrosis .
Disclosures:
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Hedgehog-YAP Signaling Pathway Regulates 
Glutaminolysis To Control Hepatic Stellate Cell 
Fate
Kuo Du, George D. Dalton, Gregory A. Michelotti, Guan-
hua Xie, Marzena Swiderska-Syn, Yuping Chen, Anna 
Mae Diehl; Duke University Medical Center, Durham, NC

Background: Liver fibrosis involves accumulation of 
pro-proliferative, fibrogenic myofibroblasts (MF) derived 
from quiescent hepatic stellate cells (Q-HSCs) . Studies 
have shown Hedgehog (Hh) signaling regulates this 
HSC transdifferentiation by inducing a metabolic shift 
towards aerobic glycolysis . However, increased aerobic 
glycolysis alone cannot meet the metabolic demands of 
proliferating MF-HSCs . Hypothesis: Glutaminolysis plays 
key roles in helping proliferating MF-HSCs cells sustain 
anabolism by replenishing the tricarboxylic acid cycle, and 
this is regulated by Hedgehog-YAP signaling . Methods: 
Changes in gene and protein expression in glutamino-

lysis were compared in quiescent vs myofibroblast HSCs 
by microarray, qRT-PCR, western blotting and immunocy-
tochemistry . Glutaminolysis was disrupted by glutamine 
deprivation or glutaminolytic inhibitors to determine 
the addiction of MF-HSCs to glutamine . Hedgehog-YAP 
signaling was genetically or pharmacologically modi-
fied to determine its effect on glutaminolysis . Changes 
in gene expression in the glutaminolytic pathway were 
also analyzed in multiple models of liver injury . Results: 
Microarray analysis revealed genes encoding transporters 
and enzymes for glutaminolysis were induced in mouse 
MF-HSCs (GLS, SNAT1, SNAT2), and the increased GLS gene 
expression was further confirmed by qRT-PCR, western 
blotting and immunocytochemistry . Deprivation of gluta-
mine or inhibition of the glutaminolytic pathway inhibited 
mitochondrial respiration, cell proliferation, migration and 
fibrogenesis of MF-HSCs, while supplementation with the 
cell-permeable glutaminolytic intermediate dimethyl α-ke-
toglutarate rescued the mesenchymal state of MF-HSCs . 
Disrupting the Hh signaling intermediate Smo or silencing 
YAP expression inhibited GLS gene expression, and phar-
macological inhibition of these two signaling pathways 
also interrupted the mesenchymal state of MF-HSCs . Inter-
estingly, the glutaminolytic enzyme GLS was also increased 
in various animal models of liver injury . Conclusions: 
Hedgehog-YAP signaling may control hepatic stellate cell 
fate by regulating glutaminolysis . 
Disclosures:
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Antifibrotic effects of 8-hydroxydeoxyguano-
sine through the inhibition of NADPH oxidase 
derived oxidative stress in vitro and in vivo 
models of liver fibrosis
Seung Kak Shin, Oh Sang Kwon, Duck Joo Choi, Yun Soo Kim, 
Ju Hyun Kim; Internal Medicine, Gachon University Gil Medi-
cal Center, Inchon, Korea (the Republic of)

Background: NADPH oxidase (NOX)-derived reactive 
oxygen species (ROS) is implicated in the pathogenesis of 
liver fibrosis . Several reports suggest that exogenous treat-
ment with 8-hydroxydeoxyguanosine (8-OHdG) can have 
antioxidant effects through the inhibition of the activity 
of Rac1 . Rac1 is a known activator of NOX enzymes such as 
NOX1 and NOX2 . The aim of this study was to investigate 
the role of NOX and the antifibrotic effects of 8-OHdG in 
vitro and in vivo models of liver fibrosis . Methods: Adult 
Sprague-Dawley rats were allocated to 3 groups: sham-op-
erated rats (n=7), rats underwent bile duct ligation (BDL) 
(n=6), and BDL rats treated with 8-OHdG (60 mg/kg/day by 
gavage feeding) (n=6) . All rats were sacrificed on day 21 . 
Hepatic fibrosis in liver tissue was assessed by hydroxypro-
line assay and quantified by Sirius red staining with image 
analysis . Double immunofluorescence staining between 
either NOX1 or NOX2 and α-smooth muscle actin (SMA) for 
hepatic stellate cells in liver tissue was performed . In vitro, 
human stellate cell line LX-2 was stimulated by angiotensin 
II (10 uM) . The ROS production was measured by confocal 
microscopy . The mRNA expressions of NOX1, NOX2, 
α-SMA, transforming growth factor (TGF)-β, collagen Iα 
were analyzed by quantitative real-time polymerase chain 
reaction . Results: 8-OHdG significantly attenuated the 
hydroxyproline level (620 .6±169 .1 vs 1110 .3±357 .9 ug/g 
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liver tissue, p=0 .019) and the degrees of collagen stain 
(2 .04±0 .86 vs 5 .11±0 .26 %, p<0 .001) in BDL rats . In BDL 
rats, the NOX1 and NOX2 protein expression in liver tissue 
by immunofluorescence was increased when compared to 
sham-operated rats, and was attenuated in 8-OHdG treat-
ment groups . 8-OHdG significantly attenuated the mRNA 
expression of NOX1 (7 .3 vs 2 .7 folds, p=0 .022), NOX2 (10 .5 
vs 3 .9 folds, p=0 .001), α-SMA (6 .2 vs 2 .6 folds, p=0 .017), 
TGF-β (7 .7 vs 3 .4 folds, p=0 .001) collagen Iα (25 .7 vs 9 .0 
folds, p<0 .001) in BDL rats . Angiotensin II induced increase 
of the DCF fluorescence intensity (ROS production) in LX-2 
cells was attenuated by 8-OHdG . 8-OHdG significantly 
attenuated the mRNA expression of α-SMA (6 .2 vs 1 .2 
folds, p=0 .001) TGF-β (7 .8 vs 1 .5 folds, p<0 .001) collagen 
Iα (13 .3 vs 0 .74 folds, p<0 .001) in LX-2 cells treated with 
angiotensin II for 72 hours . Conclusion: NOX-derived ROS 
is a critical role in vitro and in vivo models of liver fibrosis . 
8-OHdG ameliorates the liver fibrosis through the inhibi-
tion of NOX-derived oxidative stress .
Disclosures:

The following people have nothing to disclose: Seung Kak Shin, Oh 
Sang Kwon
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S-allyl-glutathione improves liver fibrosis by 
inhibition of excess M1- or M2- polarized 
macrophage in rats.
Shigekazu Takemura1, Yukiko Minamiyama2, Hideki Azuma3, 
Mayuko Osada-Oka2, Shoji Kubo1; 1Hepatobiliary Pancreatic 
Surgery, Osaka City University Graduate School of Medicine, 
Osaka, Japan; 2Graduate School of Life and Environmental 
Science, Kyoto Prefectural University, Kyoto, Japan; 3Applied 
and Bioapplied Chemistry, Osaka City University Graduate 
School of Engineering, Osaka, Japan

Background: Sustained hepatic inflammation derived 
from parenchymal liver injury is a major driving force of 
fibrogenesis, in which macrophages play an important 
role . We synthesized S-allyl-glutathione (SAG), one of the 
metabolites of diallyl sulfide (DAS) . Although DAS has 
been reported to prevent various chemical-induced colon 
cancer models in rats, whether synthetic SAG can improve 
liver fibrosis and regulate macrophage polarization has 
not been investigated . AIM: The aim of this study was to 
examine the preventive effects of therapeutic administra-
tion of SAG on liver fibrosis by carbon tetrachloride (CCl4) 
administration and the effects of SAG on Kupffer cell 
(KC) polarization and hepatic stellate cell (HSC) . Methods: 
Experiments were performed on rats and liver fibrosis was 
induced by CCl4 injection twice a week for 9 weeks . SAG (0, 
60, 200, or 600 mg/kg/day) was administered as a mixed diet 
from the starting CCl4 injection . To study fibrosis regres-
sion, CCl4 injections were terminated and rats were orally 
administered SAG (400 mg/kg/day) for five weeks . In vitro 
studies were performed effects of SAG (10-14M~) on M1 or 
M2 polarization of isolated KCs or born marrow derived 
macrophages (BMDM), and its interactions with isolated 
HSCs . Results: SAG inhibited liver fibrogenesis induced by 
CCl4 in a dose-dependent manner . In CCl4-treated liver, 
SAG markedly reduced both the mRNA and protein levels 
of heat shock protein 47 (HSP47), a collagen-specific 
chaperone and other fibrosis markers (COL1A1, TGF-bR, 
PDGF, PDGFR, and TIMP-1) . In the fibrolysis stage of CCl4-
treated liver, SAG accelerated fibrolysis after development 
of liver chirrosis and decreased the amount of M2-type 
macrophage which highly expressed of mannose receptor 

and YM-1, etc . in KCs . Consistent with these results, both 
COL1A1 and HSP47 mRNA expression in day 6 HSCs were 
inhibited by the addition of the conditioned medium of 
SAG (5x10-13M~)-treated KCs (or BMDM) with IL-4 and 
IL-13 (M2 phenotype inducers) onto day 3 HSCs . SAG did 
not directly inhibit HSC activation . In the M1 phenotype, 
induced by LPS and INF-γ, SAG inhibited the iNOS and 
CCR7 mRNA . Conclusion: These findings suggested that 
SAG could improve liver cirrhosis via the attenuation of 
excess M1- or M2- polarization in KCs . SAG may also serve 
as a therapeutic agent in fibrosis of other organs for which 
current clinical therapy is unavailable .
Disclosures:

The following people have nothing to disclose: Shigekazu Takemura, 
Yukiko Minamiyama, Hideki Azuma, Mayuko Osada-Oka, Shoji Kubo
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Inhibition of toll-like receptor 9 by ODN-2088 
reduces inflammation in murine precision-cut 
liver slices
Su Suriguga1,2, Henricus A. Mutsaers1, Geny M. Groothuis2, 
Peter Olinga1; s.suriguga@rug.nl; 1Pharmaceutical Technol-
ogy and Biopharmacy, University of Groningen, Groningen, 
Netherlands; 2Pharmacokinetics, Toxicology and Targeting, 
University of Groningen, Groningen, Netherlands

Background Toll-like receptor 9 ligands are potential 
drivers of liver inflammation and fibrosis . Inhibition of 
TLR9 signaling pathway is a possible therapeutic strategy 
to reduce liver inflammation and fibrosis . Previously, we 
demonstrated that precision-cut liver slices (PCLS) reflect 
the cellular diversity as well as architecture of the liver, 
and can be used to study inflammation and fibrosis in 
the liver . Objective We studied the potential anti-inflam-
matory and anti-fibrogenic effect of the TLR9 antago-
nist ODN-2088 (ODN) using murine PCLS . Methods PCLS 
from C57BL/6 mice were incubated with or without ODN 
(3 μM) for 48h . Viability was assessed by determining 
ATP content . Gene expression of Tlr9, proinflammatory 
markers Tumor Necrosis Factor-alpha (Tnf-α), Interleukin- 
1 beta (Il-1β), Interleukin 1 Receptor Associated Kinase 
2 (Irak2) and fibrosis markers procollagen 1α1 (Col1α1), 
α-Smooth Muscle Actin (α-SMA), Heat Shock Protein 47 
(Hsp47) were determined by real-time qPCR . Furthermore, 
in culture supernatant, TNF-α and IL-1β release were 
measured by ELISA, nitrate/nitrite (NOx) was determined 
by colorimetric assay . Results Murine PCLS remained viable 
during culture up to 48h and ODN treatment did not 
impact slice viability . During culture of PCLS, we observed 
a spontaneous onset of inflammation, illustrated by a 3 .0 
–fold increase in Il-1β and a 9 .5 –fold increase in Tnf-α 
mRNA expression . Furthermore, Tlr9 gene expression level 
significantly increased 3 .5-fold during incubation . Expo-
sure to ODN strikingly inhibitted Il-1β mRNA expression 
to 0 .3-fold compared to the control; Tnf-α, Irak2, Tlr9 
mRNA expression levels were also significantly down-
regulated to 0 .7, 0 .9 and 0 .7- fold respectively . Further-
more, during culture, the control slices secreted 209 pg/
mg IL-1β which was reduced by ODN treatment to 7 pg/
mg . Conversely, TNF-a and NOx production were slightly 
but not significantly reduced by ODN . In addition, we 
observed fibrogenesis in PCLS during culture, as shown 
by an increased gene expression of Col1α1 (11 .5-fold) and 
Hsp47 (6 .3-fold), but this process was not affected by ODN 
treatment . Conclusion Thus, the TLR9 inhibitor ODN-2088 
blocks Il-1β production in murine PCLS, both on mRNA 
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and protein level, illustrating a direct link between TLR9 
and Il-1β production, and confirming a possible thera-
peutic potential of TLR9 for controlling liver inflamma-
tion . Furthermore, these results show that spontaneous 
onset of inflammation in PCLS is partially driven by the 
TLR9 signalling pathway, possibly stimulated by liver-cell-
derived TLR9 ligands . However, ODN-2088 did not miti-
gate the spontaneous onset of fibrosis in murine PCLS .
Disclosures:

The following people have nothing to disclose: Su Suriguga, 
Geny M . Groothuis, Peter Olinga
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Aberrant signaling leads to capillarization of 
liver sinusoidal endothelial cells (LSECs) in 
hepatic fibrosis
Ana Claudia Maretti-Mira1,2, Xiangdong Wang1,2, Lei Wang1,2, 
Laurie D. DeLeve1,2; 1Keck Medicine of USC, Los Angeles, CA; 
2USC Research Center for Liver Diseases, Los Angeles, CA

LSECs promote hepatic stellate cell (HSC) quiescence in 
normal liver . Capillarization precedes hepatic fibrosis 
and “capillarized” LSECs lose the ability to promote 
HSC quiescence . Thus understanding regulation of LSEC 
phenotype may be critical to understanding fibrosis . In 
fibrotic liver, 66% of LSECs are derived from bone marrow 
(BM) Sinusoidal endothelial cell PROgenitor cells (sprocs), 
whereas 32% are resident (=liver-native) LSECs . Resident 
LSECs are normally fenestrated in fibrosis, whereas the 
BM-derived LSECs lack fenestration (=capillarized), indi-
cating that “capillarization” is due to the inability of these 
engrafted BM cells to fully mature . The VEGF-eNOS-NO-
sGC-cGMP pathway, which is defective in fibrosis, main-
tains LSEC differentiation and administration of a sGC 
activator in cirrhotic liver restores fenestration, which 
accelerates regression of fibrosis and prevents progres-
sion of cirrhosis . This study examines signaling upstream 
of the NO/sGC/cGMP pathway in LSECs . Two receptors, 
CD36 and CD47, together with their ligand thrombos-
pondin-1 (TSP1) inhibit the NO pathway . TSP1 binds to 
CD47, which downregulates VEGFR2 phosphorylation and 
inhibits sGC activity . At higher concentrations, TSP1 blocks 
CD36, which inhibits eNOS phosphorylation . ADAMTS13 
also binds CD36, with as yet unreported consequences . 
LSECs were isolated from control rats or from rats that 
developed cirrhosis after thioacetamide (TAA), 200 mg/kg 
i .p . twice weekly for 3 weeks . Results: there was no signifi-
cant difference in TSP1 mRNA between control (CTR) LSECs 
and TAA LSECs . At the protein level, LSECs do not express 
full length TSP1, but TAA LSECs express higher amounts 
of the 40kDa TSP1 fragment (p=0 .022, FC=2 .5) . LSECs 
express mainly the short isoform of ADAMTS13 (n=3) . 
Although not statistically significant, TAA LSECs express 5 
times more ADAMTS13 mRNA . By immunoblot, only very 
low levels of the full length ADAMTS13 (~170kDa) are 
expressed in LSECs without a major difference between 
CTR and TAA LSECs, but TAA LSECs express higher levels 
of the 57kDa ADAMTS13 (p=0 .02, FC=5) . There is no signif-
icant difference in CD36 and CD47 expression by RNA or 
protein . When CTR LSECs were exposed to ADAMTS13, 
we observed a 39% decrease in the levels of cGMP, the 
product of sGC activity . Neutralizing antibody to CD36 
attenuates the effect of ADAMTS13 on cGMP concentra-
tion . Conclusion: these data suggest that ADAMTS13 plays 
an important role in the control of the NO pathway via 
CD36, and that higher levels of ADAMTS13 in the imma-

ture LSEC contribute to the lack of maturation of these 
cells, so-called capillarization .
Disclosures:
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The antiretroviral rilpivirine decreases hepatic 
inflammation and fibrosis progression in 
different experimental mice models of fibrosis
Alberto Marti-Rodrigo1, Fernando Alegre1, Ángela B. Mora-
grega1, Miriam Polo1, Nadezda Apostolova1,2, Juan V. Esplu-
gues1,2, Ana Blas-García1,2; 1Pharmacology, Universidad de 
Valencia-FISABIO, Valencia, Spain; 2CIBERehd, Valencia, Spain

Background: Liver fibrosis is a serious health problem asso-
ciated with different etiologies . Its prevalence is rising, 
and there is great interest in developing new effective 
antifibrotic therapies . Recently, we have observed that 
chronic treatment with the antiretroviral drug rilpivirine 
(RPV), widely used in anti-HIV therapy and considered to 
be safe in the liver, induces antisteatotic and antifibrotic 
effects in a nutritional model of non-alcoholic fatty liver 
disease in mice, though the underlying causes are still 
unknown . Upregulation of STAT3 (signal transducer and 
activator of transcription 3) and downregulation of STAT1 
signalling have been described as antifibrotic mechanisms 
that trigger antiinflammatory and regenerative path-
ways in hepatocytes and induce senescence in activated 
HSCs . We aimed to characterize the effect of RPV on the 
progression/regression of liver fibrosis, focusing on the 
regulation of STAT3 signalling . Methods: Two different 
models of CCl4-induced liver fibrosis were established in 
C57BL/6 mice: the first (4 weeks of daily oral administra-
tion of RPV and intraperitoneal CCl4 injections 3 times 
per week) was used to determine the effects of chronic 
RPV administration on the progression of liver fibrosis, 
whereas the second (4 weeks of intraperitoneal CCl4 injec-
tions 3 times per week, followed by 2 weeks of daily oral 
administration of RPV + CCl4) was designed to study the 
effect of RPV on the regression of fibrosis . Serum and 
enzyme activity determinations, histological studies and 
molecular biology techniques were employed to assess 
liver inflammation and fibrosis progression among the 
different groups . Results: Liver fibrosis was provoked by 
CCl4 treatment in both models, but mice administered RPV 
showed reduced liver inflammation and fibrogenesis . All 
the parameters evaluated, including serum markers of liver 
injury (AST, ALT and bilirubin), collagen deposition (Sirius 
red staining), vimentin expression (IHC and Western Blot-
ting), macrophage infiltration (IHC) and myeloperoxidase 
enzyme activity were attenuated in RPV-treated mice with 
respect to controls . In addition, RPV upregulated STAT3/
STAT1 ratio gene expression and induced a clear activation 
of STAT3 by phosphorylation in liver samples . Conclusion: 
Beyond its well-known antiviral effect, RPV exerts an unex-
pected protective role in our liver fibrosis models . Further 
studies are needed to confirm this off-target effect of RPV 
and to clarify the mechanisms involved . Our results are 
clinically relevant in that they highlight the therapeutic 
potential of RPV in the management of chronic liver 
diseases, particularly since this drug is known not to have 
a toxic profile .
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Global identification and analysis of 
isozyme-specific substrates crosslinked by 
transglutaminases in mouse liver fibrosis
Hideki Tatsukawa, Haruka Nakagawa, Hitomi Kiyotaka; 
Nagoya University, Nagoya, Japan

The transglutaminase (TG) family comprises eight isozymes 
that catalyze the crosslinking reaction between glutamine 
and lysine residues and contribute to the fibrotic diseases 
via stabilization of ECM and the activation of TGF-β in 
several tissues . However, despite a growing body of 
evidence implicating TG2 as a key enzyme in fibrosis, the 
causative role of TG2 and the involvement of the other 
isozymes have not yet been fully elucidated . Therefore, 
here we clarified the expressions and in situ activities of 
TG isozymes, and identified the isozyme-specific possible 
substrates for both TG1 and TG2 using specific-reactive 
substrate peptides for each TG isozyme in the extracts 
from mouse fibrotic liver induced by bile duct ligation . 
We found that TG1 expression and activity was markedly 
enhanced intracellularly over a widespread area, whereas 
TG2 activity predominantly increased in the extracel-
lular space . In total, 43 and 42 possible substrates were 
identified for TG1 and TG2, respectively . These included 
keratin 18 and keratin 8 (K18/K8), which are known as a 
biomarker for hepatic injury . We found that both K18 and 
K8 were accumulated in the early stage of fibrotic liver 
and displayed the similar distribution with TG1 activity . 
Moreover, biochemical analysis using purified K18 and 
K8 showed the specific incorporation of each substrate 
peptide for TG1 and TG2 . From these results, our findings 
suggest that the TG1 and TG2 were independently acti-
vated in the different tissue distribution and disease stage 
of the liver during fibrotic induction, and played a poten-
tial role in the functional modification as TG substrates 
such as K18 and K8, which are relevant to liver fibrosis 
progression .

Disclosures:

The following people have nothing to disclose: Hideki Tatsukawa, 
Haruka Nakagawa, Hitomi Kiyotaka
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Lipoxin A4 Improves Ultrastructural View 
of Liver and Reduces Expression Levels of 
MKK4 and TGF-β During Thioacetamide (TAA) 
Induced Fibrosis
ELCIN KURTOGLU5, BASAK KAYHAN1, Mehmet GUL2, Bur-
cak KAYHAN3, Meral Akdogan4, Sezai Yilmaz1; 1Liver Trans-
plantation Institute, Inonu University, Malatya, Turkey; 
2Department of Histology and Embryology, Inonu University 
Faculty of Medicine, Malatya, Turkey; 3Department of Internal 
Medicine, Gastroeterology Unit, Karabük University Faculty of 
Medicine, Malatya, Turkey; 4Department of Internal Medicine, 
Gastroenterology Unit, Abant Izzet Baysal University Faculty 
of Medicine, Bolu, Turkey; 5Department of Medical Biology 
and Genetics, Faculty of Medicine, Inonu University, Malatya, 
Turkey

Background: An inflammatory lipid mediator Lipoxin A4 
(LXA4) regulates leukocyte cellular activity and activates 
gene transcription to activate intracellular enzymes . The 
effect of LXA4 on hepatic fibrosis and mechanism are 
largely unknown . Since MKK4 silencing robustly increased 
the regenerative capacity of hepatocytes in mouse models 
of liver regeneration and acute and chronic liver failure, we 
aimed to investigate the effect of parenteral administra-
tion of LXA4 on the genes responsible from regeneration 
of liver MKK4, Atf2, MKK7, and visualize its therapeutic 
effect on electron microscopic investigation . Methods: 
Liver fibrosis was induced in mice by TAA administration . 
LXA4 was administered during last 2 weeks of induction . 
At sacrifice, fibrosis was measured by histological analysis 
in H&E staining via Knodell scoring and liver function was 
measured by analyzing serum ALT, AST, AP levels . Expres-
sion levels of genes responsible from liver fibrosis (TGF-
β) and cell regeneration (MKK4, MKK7, Atf2) have been 
measured by RT-PCR analysis . Ultrathin sections were exam-
ined in a transmission electron microscope . Results: LXA4 
significantly reduced the development of fibrosis . That 
was parallel with significant reduction on serum ALT, AST 
levels and reduction on hepatic TGF-β expression . MKK4 
gene expression highly expressed during fibrosis, however 
it was significantly reduced in LXA4 treated group . We did 
not observe a statistical difference on expression of Atf2 
and MKK7 . We observed collagen fibril deposition in Disse 
space, intracellular edema and vacuolization in fibrosis 
group . LXA4 administration causes an improvement on 
those parameters (Figure) . H&E staining also show signif-
icant healing in fibrosis according to Knodell scoring . 
Conclusion: Anti-inflammatory effect of LXA4 may keep 
liver’s regenerative capacity during fibrosis . LXA4 may be 
therapeutically beneficial in liver fibrosis .
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AB604, an Activin A/Bone Morphogenetic 
Protein 6 (BMP6) chimera, has potential anti-fi-
brotic properties.
Chihoon Ahn, Ho-Cheol Kim, Yongchul Kim, Jung Youn Choi, 
Sooho Kim, Hyeonjin Kim, Senyon Choe; Mogam Institute for 
Biomedical Research, Yongin-si, Korea (the Republic of)

Background: Liver fibrosis is mainly driven by activated 
hepatic stellate cells (HSCs) that produce a large amount 
of extracellular matrix material, which eventually causes 
excessive scarring in the liver . A recent report has 
suggested that BMP6 displays an anti-fibrotic property 
by inhibiting activation of HSCs and suppressing profi-
brogenic gene expression in activated HSCs . We hypoth-
esized that enhancing the signaling potency of BMP6 
would yield an augmented anti-fibrotic activity . Methods: 
We rationally designed and produced an Activin A/BMP6 
chimera, named AB604, by replacing the low affinity 
type II receptor binding epitope of BMP6 with the high 
affinity type II receptor binding epitope of Activin A . The 
binding affinities of BMP6 and AB604 to type II recep-
tors were compared using surface plasmon resonance and 
the biological properties of AB604 were characterized by 
luciferase reporter assays and real-time quantitative PCR . 
Results: AB604 exhibited about 100-fold stronger binding 
to activin receptor type IIA (ACTRIIA) than BMP6 . The 
affinity constant KD of BMP6 toward ACTRIIA was found 
to be 20 .6 nM while that of AB604 was 0 .179 nM . BMP-re-
sponsive luciferase reporter assay demonstrated a higher 
potency of AB604 than that of BMP6; EC50 of AB604 was 
7 .6 ng/ml and EC50 of BMP6 85 .7 ng/ml (Fig . A) . Moreover, 
AB604 also showed highly enhanced gene expression 
of hepcidin compared to BMP6 (Fig . B) and displayed a 
greater inhibitory effect on TGFβ signaling activity (Fig . 
C-D) . Conclusion: AB604 is superior to BMP6 in its signaling 
characteristics, holding promise for its potential anti-fi-
brotic properties .

Superior properties of AB604. A. BMP-responsive Id1 pro-
moter activity in C2C12 cells was measured and AB604 
showed stronger activity than BMP6 . B. Hepcidin gene 
expression in Hep3B cells showed higher potency of AB604 
than BMP6 . C and D. 30 ng/ml TGFβ1 increased A3 promoter 
activity in HEK293T cells and AB604 inhibited TGFβ1-induced 
luciferase activity more effectively than BMP6 .
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Novel oral plasminogen activator inhib-
itor-1 inhibitor attenuates hepatic fibrosis via 
suppression of activated hepatic stellate cell 
in rat NASH models.
Ryuichi Noguchi, Kosuke Kaji, Tadashi Namisaki, Kei Moriya, 
Mitsuteru Kitade, Norihisa Nishimura, Hitoshi Yoshiji; Third 
Department of Internal Medicine, Nara Medical University, 
Kashihara, Japan

Abstract Background: Orally bioavailable small molecule 
inhibitor of plasminogen activator inhibitor-1 (PAI-1) 
inhibitor is clinically examined as a new oral anti-throm-
botic agent . On the other hand, it is known that the 
expression of PAI-1 is increased in many fibrotic diseases 
and transforming growth factor (TGF)-β1 induce the PAI-1 
expression . Although PAI-1 is reportedly associated with 
the progression of chronic liver diseases including non-al-
coholic steatohepatitis (NASH), the effect of oral PAI-1 
inhibitor on hepatic fibrosis development is still obscure . 
This study was designed to elucidate the effect of oral 
PAI-1 inhibitor on liver fibrosis development in conjunc-
tion with the inhibition of activated hepatic stellate cells 
(Ac-HSCs) . Methods: The anti-fibrotic effect of PAI-1 inhib-
itor, TM5275 was assessed in vivo two rat NASH models; 
Fischer 344 rats were fed a choline-deficient L-amino-acid 
(CDAA)-defined diet for 12 weeks to simulate the devel-
opment of steatohepatitis, and Otsuka Long-Evans 
Tokushima Fatty rats administered porcine serum through 
intra-peritoneal injection for 6 weeks were induced exper-
imental liver fibrosis with insulin resistance . PAI-1 inhibitor 
at a clinically comparable low dose was administered by 
gavage daily . Several in vitro experiments were performed 
to examine the mechanisms of hepatic fibrosis and effect 
of PAI-1 inhibitor in rat HSC cell line (HSC-T6) . Results: In 
both experimented models, PAI-1 inhibitor significantly 
attenuated hepatic fibrosis development along with the 
suppression of Ac-HSC expansion, TGF-β1, and collagen 
productions in the liver . Our in vitro studies showed that 
TGF-β1 treatment increased the mRNA expression of PAI-1, 
and recombinant PAI-1 treatment increased the mRNA 
expression of TGF-β1 and Col1a1 . Furthermore, PAI-1 
inhibitor significantly suppressed the TGF-β1-induced HSCs 
proliferation in dose dependent manner . The inhibitory 
effects of PAI-1 inhibitor against TGF-β1-induced HSCs 
proliferation were mediated through the inhibition of 
the phosphorylation of AKT . Conclusions: PAI-1 inhibitor 
markedly inhibited hepatic fibrosis development in rats 
via suppression of TGF-β1-induced HSCs proliferation and 
collagen synthesis . These suppressive effects were associ-
ated with dephosphorylation of AKT in the HSCs . Thus, 
PAI-1 inhibitor may represent a potential new therapeutic 
strategy against hepatic fibrosis in the near future .
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Single Nucleotide Polymorphism (SNPs) 
Related to Stellate Cell Activation: Is there 
an Association with Lower Risk of Pericellular 
Fibrosis in Diabetics with Non-alcoholic Fatty 
Liver Disease (NAFLD)?
J. Michael Estep2, Rohini Mehta2, Sean C. Felix2, Aybike Bir-
erdinc2, Elzafir Elsheikh2, Zachary D. Goodman2,1, 
Zobair M. Younossi2,1; 1Center for Liver Diseases, Department 
of Medicine, Inova Fairfax Hospital, Falls Church, VA; 2Betty 
and Guy Beatty Center for Integrated Research, Inova Health 
System, Falls Church, VA

Background: Stage of fibrosis in NAFLD predict mortality . 
In NAFLD, pericellular fibrogenesis is a complex coordi-
nated process associated with paracrine growth factor 
signaling, reactive species generation, and hepatocellular 
apoptosis which could ultimately lead to the trans-differ-
entiation of the hepatic stellate cell (HSC) and fibrogen-
esis . Non-synonymous allelic variation of genes involved 
in HSC activation may impart resistance to pericellular 
fibrosis . Aim: To investigate the association between the 
minor allele frequencies of non-synonymous SNPs in genes 
associated with stellate cell activation in NAFLD . Methods: 
DNA from 100 diabetic subjects with biopsy proven NAFLD 
patients was extracted by standard methods . All liver biop-
sies were read by a single hepatopathologist . Whole blood 
was used for patients to be genotyped for rs35597368 
(located in PDGFRA), rs2297518 (located in NOS2), and 
rs58542926 (located in FAS/TNFSFR6) by TaqMan geno-
typing assays . Results: Combined minor allele load for 
PDGFRA, NOS2, and FAS significantly and negatively 
correlated with the degree of pericellular fibrosis (rho = 
-0 .388, P<0 .0001) . Although none of the minor alleles for 
these genes individually are associated with the pheno-
type, pairwise comparison of patients with and without 
pericellular fibrosis showed significant distinctions in 
both the presence (P=0 .01), and quantity (P=0 .01) of the 
combined minor alleles . Further, chi-square test supported 
the association between possession of at least one of the 
minor alleles and pericellular fibrosis (chi-square statistic 
=8 .63, P=0 .003) . Odds ratio of having pericellular fibrosis 
at least one of the minor alleles is 0 .2641 (P=0 .004) . 
Conclusions: These data suggest that subtle disruption of 
pathways involved in stellate cell activation can retard or 
inhibit pericellular fibrogenesis in diabetic patients with 
NAFLD . Our data imply that a panel of well-chosen poly-
morphisms could potentially be used to screen for NAFLD 
patients who are at high risk of fibrosis .
Disclosures:
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Opioid growth factor receptor-like 1; an extra-
cellular vesicle-mediated signal between 
hematopoietic cells and hepatic parenchymal 
cells that regulates repair and embryonic 
development of the liver
Takayo Yanagawa1,2, Hideaki Sumiyoshi1,2, Sachie Nakao1,2, 
Daigo Kasahara1,2, Hiromi Chikada1,3, Akihide Kamiya1,3, 
Yutaka Inagaki1,2; 1Center for Matrix Biology and Medicine, 
Tokai Univercity, Isehara, Japan; 2Department of Regenera-
tive Medicine, Tokai University, Isehara, Japan; 3Department 
of Molecular Life Sciences, Tokai University, Isehara, Japan

Background & Aims: We have previously identified opioid 
growth factor receptor like-1 (OGFRL1) as a novel bone 
marrow cells-derived accelerator of fibrotic liver regener-
ation . It is highly expressed in the peripheral blood mono-
cytes, while the liver contained a relatively small amount 
of Ogfrl1 mRNA . Intrasplenic administration of OGFRL1-ex-
pressing cells into CCl4-treated mice induced gene expres-
sion of α-fetoprotein and cell cycle-related factors such as 
cyclins after partial hepatectomy, suggesting accelerated 
mobilization and proliferation of hepatic progenitor cells 
(HPCs) . Here, we demonstrate that OGFRL1 is secreted into 
the circulating blood as an extracellular vesicle (EV) protein 
upon acute liver injury . We also examined serial change in 
the distribution of OGFRL1 in injured/fibrotic liver tissues 
as well as its functions in regulation of growth and differ-
entiation of fetal HPCs . Methods: Acute liver injury and 
fibrosis were induced by single and repeated CCl4 admin-
istration, respectively . Presence of OGFRL1 protein in liver 
tissue was detected immunohistochemically . EVs prepared 
from the sera were subjected to protein blot analysis . Fetal 
HPCs and hematopoietic cells were isolated from the E13 .5 
liver . After infection with recombinant retroviruses over-
expressing OGFRL1, proliferation and differentiation of 
fetal HPCs were examined by colony forming assay and 
microarray analysis, respectively . Results: Twenty-four 
hours after a single CCl4 injection, OGFRL1 protein was 
observed as characteristic dots in the cytoplasm of zone 
2 hepatocytes that surrounded the damaged hepatocytes 
in zone 3 . At this time point, OGFRL1 was detected tran-
siently in the circulating blood as an EV protein . Forty-eight 
hours after CCl4 administration, some of the immunore-
active OGFRL1 protein was located on chromosomes in 
the dividing hepatocytes . On the other hand, secretion of 
OGFRL1-containing EVs was reduced after administration 
of a sublethal amount of CCl4 . OGFRL1 was detected in 
hepatocytes along the fibrous septa following repeated 
CCl4 injections . The OGFRL1 distribution expanded toward 
the center of parenchyma after partial resection of 
fibrotic liver . In the E13 .5 fetal liver, OGFRL1 was strongly 
expressed in both myeloid and erythroid cells, but not 
in Dlk-1+ HPCs . When the fetal HPCs were infected with 
OGFRL1-expressing retroviruses, it accelerated differenti-
ation of fetal HPCs, while OGFRL1 overexpression had no 
effect on the colony-forming ability of HPCs . Conclusions: 
OGFRL1 is suggested to be a common EV-mediated regu-
lator in the repair of injured/fibrotic liver and fetal liver 
development . It may serve as a clinical marker of fibrotic 
liver regeneration .
Disclosures:

The following people have nothing to disclose: Takayo Yanagawa, 
Hideaki Sumiyoshi, Sachie Nakao, Daigo Kasahara, Hiromi Chikada, 
Akihide Kamiya, Yutaka Inagaki
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406
Namodenoson (CF102) Prevents Liver Fibrosis 
in the CCL4 Model
Rifaat Safadi2, Ahmad Salhab2, Johnny Amer2, Shira Cohen1, 
Pnina Fishman1; 1CanFite Biopharma, Petach Tikva, Israel; 
2Hadassah Medical Center, Liver Center, Jerusalem, Israel

Background: The Gi protein associated A3 adenosine 
receptor (A3AR) is highly expressed in liver inflammatory 
cells . Namodenoson (CF102), an A3AR selective agonist, 
induces anti-inflammatory and anti-cancer effects in the 
liver while protecting normal liver cells . In this study we 
evaluated the anti-fibrogenic effect of namodenoson in 
a CCl4-induced liver fibrosis in a mouse model . Methods: 
Hepatic fibrosis model was induced in C57BL/6 mice by 
intraperitoneal CCl4 injection, twice weekly, for 6 weeks . 
Namodenoson 100mg/kg was injected i .p . 24 hours after 
each CCl4 dosing . Results: Similar to the vehicle treated 
naïve animals, the namodenoson treated mice (with 
fibrosis) had normal macroscopic liver with no ascites, as 
compared to non-treated fibrotic group . Naïve vehicle 
treated ALT serum levels were 63 .7±4 .7 U/L, rose to 
294 .8±138 .5 U/L (p=0 .009) post CCl4 induction . Namode-
noson, decreased ALT levels to 69 .4±35 .3 U/L (p=0 .01) . 
a-SMA extract increased 54 .5±6 .4 folds (p=0 .0003) post 
CCl4 induction and alleviated to 5±4 .6 folds (p=0 .001) with 
namodenoson therapy (mimicking western protein extract 
pattern) . Activated pro fibrogenic NKT cells (NK1 .1+ CD3+ 
CD107a+) that are mostly CD8 cells increased from 16 .8±3% 
(naïve) to 76±1 .2 (p<0 .0001) following CCl4 induction; and 
alleviated to 14 .9±11 .4% (p=0 .001) with namodenoson 
therapy . Conclusions: Namodenoson showed anti- inflam-
matory & anti-fibrogenic effects in a CCl4 mice model, 
supporting namodenoson as a therapeutic candidate for 
fibrosis prevention in chronic liver diseases . 
Disclosures:

Shira Cohen - Employment: CanFite Biopharma Ltd

Pnina Fishman - Management Position: CanFite Biopharma; Stock 
Shareholder: CanFite Biopharma

The following people have nothing to disclose: Rifaat Safadi, Ahmad Salhab, 
Johnny Amer

407
Thyroid hormone (T3) regulates liver progenitor 
cell response
Paul P. Manka1,2, Jason D. Coombes3, Cindy Wang2, 
Marzena Swiderska-Syn2, Marco A. Briones3, Svenja Sydor1,4, 
Roger Williams3, Guido Gerken1, Ali Canbay4, Karine Gauth-
ier5, Lars Bechmann4, Wing-Kin Syn2,6; 1Gastroenterology and 
Hepatology, University Hospital Essen, Essen, Germany; 2Divi-
sion of Gastroenterology and Hepatology, Medical University 
of South Carolina, Charleston, SC; 3Liver Regeneration and 
Repair, Institute of Hepatology, London, United Kingdom; 
4Gastroenterology, Hepatology and Infectious Diseases, Otto-
von-Guericke University Magdeburg, Magdeburg, Germany; 
5Institut de Génomique Fonctionnelle de Lyon, ENS Lyon, 
Lyon, France; 6Section of Gastroenterology, Ralph H Johnson 
Veteran Affairs Medical Center, Charleston, SC

Background/Aim: Thyroid hormone (TH) is critical for 
tissue and organ development, and a recent study of 
patients with nonalcoholic steatohepatitis (NASH) showed 
that dysfunction in TH homeostasis was associated with 
progressive liver fibrosis . Reports suggest that TH and 
related signaling pathways may be novel regulators of 
liver fibrogenesis . Hepatic stellate cells are not the only 
cellular key player in hepatic fibrogenesis . Chronic liver 

injury triggers a progenitor cell repair response, and 
liver fibrosis occurs when repair becomes deregulated . 
Recently, we reported that injury-related re-activation of 
the hedgehog (Hh) pathway (a morphogen essential for 
embryonic development) induces liver progenitors (LPC) 
to proliferate, undergo epithelial-mesenchymal transition 
(EMT) (i .e . upregulating mesenchymal, while repressing 
epithelial genes), and secrete factors that activate neigh-
boring progenitors and matrix-producing cells . Thus, 
we hypothesize that TH may modulate liver progenitor 
cell response, and thereby, modulate fibrotic outcomes . 
Methods: Human: Human tissues were obtained from 
explanted NASH and healthy donor livers . Total liver 
thyroid hormone receptor alpha (TRα) and beta (TRβ), 
αSMA and Collagen 1α1 mRNA were determined by 
qRT-PCR . Thyroid receptor localization was evaluated by 
IHC . In vitro: To determine whether TH modulates LPC 
activation, liver progenitors (603B) were treated with 
transforming growth factor (TGF)-β (5ng/ml), in the pres-
ence or absence of T3 (10nM) . LPC activation was eval-
uated by western blot, qRT-PCR (αSMA, collagen 1α1, 
TRα and β), and the wound healing assay . Results: Total 
liver TRα and TRβ mRNA were downregulated during 
liver fibrogenesis in humans . In contrast with hepato-
cytes which express TRβ, both hepatic stellate cells and 
LPC predominantly express TRα . Treatment with TGF-β 
induced fibrogenic gene responses (αSMA and Collagen 
1α1) in LPC . The addition of T3 however, inhibited TGF-β 
induced fibrogenesis (Collagen 1α1, Snail) and upregu-
lated the epithelial marker E-cadherin . T3 also reduced 
TGF-β induced cell migration of LPC and decreased levels 
of phospho-SMAD2 . Conversely, treatment with 1-850 (an 
inhibitor of TRs) promoted fibrogenesis . Conclusions: Our 
studies show for the first time that TRα is the predomi-
nant TR in LPC and that T3/TR modulates the LPC response 
during fibrogenesis . Additional studies in mice are needed 
to confirm physiological relevance and will demonstrate 
if T3 could be a novel treatment of liver repair (regener-
ation / fibrosis) .
Disclosures:

The following people have nothing to disclose: Paul P . Manka, 
Jason D . Coombes, Cindy Wang, Marzena Swiderska-Syn, Marco A . Briones, 
Svenja Sydor, Roger Williams, Guido Gerken, Ali Canbay, Karine Gauthier, 
Lars Bechmann, Wing-Kin Syn

408
The Anti-Fibrogenic and Liver Protective Effects 
of Namodenoson (CF102) in a Non-Alcoholic 
Steatohepatitis model
Rifaat Safadi2, Shira Cohen1, Pnina Fishman1; 1CanFite Bio-
pharma, Petach Tikva, Israel; 2Hadassah Medical Center, Liver 
Center, Jerusalem, Israel

Background: A3 adenosine receptor (A3AR) was found 
to be highly expressed in pathological cells in the liver . 
Namodenoson (CF102) is an A3 adenosine receptor (A3AR) 
agonist known to induce anti-inflammatory and protec-
tive effects in the liver via down regulation of the Wnt 
and the NF-kB signal transduction pathways, resulting in 
apoptosis of pathological cells . In this study we examined 
the effect of namodenoson on the STAM-NASH model 
demonstrating that the drug alleviated the damage of 
liver fibrosis . Methods: NASH model was induced in 
C57BL/6 mice by injection of a single subcutaneous strep-
tozotocin 200μg two days after birth followed by high 
fat diet feeding since age of 4 weeks . Namodenoson (200 
or 400 mg/kg) or vehicle oral treatments were admin-
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istered through 6 to 9 weeks of age . Results: Namode-
noson (400 mg/kg) showed statistically reduction in NAFLD 
activity score (NAS) compared to the vehicle treated group 
(3 .0±1 .5 vs . 5 .1±0 .8 respectively, p<0 .01) . CK-18, known to 
be highly expressed in NASH, was downregulated whereas 
adiponectin, an anti-fibrogenic and anti-inflammatory 
protein, was significantly elevated in the namodenoson 
treated group . Conclusion: Namodenoson showed an 
anti-fibrogenic and hepato-protective effects in the NASH 
model, positioning it as a promising therapeutic drug 
candidate . 
Disclosures:

Shira Cohen - Employment: CanFite Biopharma Ltd

Pnina Fishman - Management Position: CanFite Biopharma; Stock 
Shareholder: CanFite Biopharma

The following people have nothing to disclose: Rifaat Safadi

409
Junction Plakoglobin, an EpCAM Binding 
Protein, Serves as a Marker to Identify Hepato-
cytes Derived from Hepatic Stem Cells.
Ping Wang, Min Cong, Tianhui Liu, Lin Liu, Hufeng Xu, 
Hong Ma, Jidong Jia, Hong You; Liver Research Center, Beijing 
Friendship Hospital, Beijing, China

Background: EpCAM is considered as a marker of hepatic 
stem cells, yet when these cells differentiate into mature 
hepatocytes they lost the expression of EpCAM . How to 
identify these hepatic stem cell-derived hepatocytes are 
still unrevealed . The aim of the present study is to reveal 
a potential marker to label hepatic stem cell-derived 
hepatocytes . Methods: Liver tissues from liver cirrhosis 
patients of chronic hepatitis B were homogenized, and 
the proteins, which bind to EpCAM, were pulled down 
by immunoprecipitation and analyzed by mass spectrum . 
Double immunofluorescence staining of the liver tissue 
were used to observe the expression of EpCAM binding 
proteins, Annexin A2 and junction plakoglobin . Results: In 
normal human liver, EpCAM were rarely stained on chol-
angiocyte and hepatocytes, while in cirrhosis liver EpCAM 
were expressed on cytokeratin 19 positive cholangiocytes 
and some hepatocytes along the fibrosis septa . After 
immunoprecipitation of cirrhotic liver lysate with EpCAM 
antibodies, mass spectrum analysis was used to analyze 
the proteins pulled down by immunoprecipitation, which 
revealed that junction plakoglobin, a desmosome consti-
tute protein, and Annexin A2, a Ca2+ dependent binding 
proteins, were binding to EpCAM . Double immunofluores-
cence staining of normal liver tissue showed that Annexin 
A2 was expressed by sinusoid cells, yet few cells expressed 
junction plakoglobin . In broad septa of cirrhotic liver 
tissue, Annexin A2 were expressed in sinusoid cells and 
the EpCAM positive cholangiocytes, while junction plako-
globin were mostly expressed by EpCAM positive rosette 
hepatocytes, and even EpCAM negative, double-nuclear 
hepatocytes . Conclusion: Junction plakoglobin may serve 
as a marker to identify hepatic stem cell-derived hepato-
cytes in cirrhotic liver .
Disclosures:

Jidong Jia - Consulting: Abbie, BMS, GSK, Novartis, Roche

The following people have nothing to disclose: Ping Wang, Min Cong, 
Tianhui Liu, Lin Liu, Hufeng Xu, Hong Ma, Hong You

410
Loss of TRPV1 promotes the pro-inflammatory 
and activation response in hepatic stellate 
cells
Le Tao2,1, Wei Zhang1, Wenting Ma2, Cheng Liu1,2; 1Central 
Laboratory, Putuo Hospital, Shanghai University of Traditional 
Chinese Medicine, Shanghai, China; 2Laboratory of liver dis-
ease, Department of infectious disease, Shanghai, China

Background/aims:Transient receptor potential vanilloid 
1 (TRPV1) is a Ca2+-permeable channel studied mostly as 
a pain receptor in sensory neurons . However, its role in 
hepatic stellate cell (HSC) and liver fibrosis is poorly under-
stood . We explored the possible contribution of TRPV1 
to HSC activation and liver fibrosis in human and mice . 
Methods:C57/BL mice or mice with knock-out of trpv1 
were induced in CCl4 and BDL models of liver fibrosis .we 
detected TRPV1 expression in HSCs using real-time PCR, 
flow cytometry, and confocal microscopy . Functional 
of TRPV1 was evaluated using patch clamp and calcium 
imaging in HSC in response to LPS stimulation . We used 
genetic and pharmacological approaches to evaluate 
TRPV1 contribution to the activation of HSCs . Liver biopsy 
tissue was collected from 133 fibrotic patients (F0/1=29, 
F2=58, S3=32, and S4=14) and 3 healthy control for TRPV1 
mRNA, westernblot, and confocal microscopy analysis at 
the Putuo Hospital, Shanghai University of Traditional 
Chinese Medicine from 2013 through 2016 . Results: We 
identified a protective role for TRPV1 in HSC activation 
and liver fibrosis . We found that TRPV1 was functionally 
expressed in HSCs and it was inactivated upon LPS stimula-
tion . Knockdown or pharmacological inhibition of TRPV1 
increase NF-κB activation and pro-inflammatory cytokines 
production . Over-expression TRPV1 could inhibit NF-κB 
activation and pro-inflammatory cytokines production 
in HSCs . TRPV1 co-localized with α-SMA in human liver 
sample and mice and decreased in liver fibrosis by laser 
confocal microscopy . TRPV1mRNA and protein expres-
sion decreased and negatively correlated with fibrosis 
factor HA, the expression of pro-inflammatory cytokines, 
and fibrotic stage . Conclusions:Our findings suggest that 
over-expression of TRPV1 could represent a new thera-
peutic strategy for restraining pro-inflammatory HSC inac-
tivation and liver fibrosis .
Disclosures:

The following people have nothing to disclose: Le Tao, Wei Zhang, 
Wenting Ma, Cheng Liu

411
ER Stress promotes HSC activation through  
C/EBPβ-mediated regulation of profibrotic 
genes
CHAO LI, Harmeet Malhi, Vijay Shah, Jessica L. Maiers; Mayo 
Medical Center, Rochester, MN

Background/Aims: Procollagen folding and export from 
the endoplasmic reticulum (ER) is a critical component of 
the fibrogenic response of activated hepatic stellate cells 
(HSCs) . We have shown that the ER stress-activated tran-
scription factor, X-box binding protein 1 (XBP1), is crit-
ical for procollagen I secretion from HSCs; however, the 
mechanisms that regulate XBP1 activation are unclear . 
CCAAT/enhancer binding protein beta (C/EBPβ) is known 
to regulate XBP1 activation in adipogenesis; therefore, we 
hypothesized that C/EBPβ regulates XBP1 activation and 
hence the fibrogenic program of HSCs . Methods/Results: 
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We first demonstrated that transforming growth factor 
beta (TGFβ), a master activator of HSCs, induced C/EBPβ 
protein expression and translocation to the nucleus consis-
tent with its activation . In silico analysis showed that C/
EBPβ, could bind collagen type I alpha 1 chain (Col1α1) 
and additional profibrogenic genes such as tissue metal-
lopeptidase inhibitor 1 (TIMP1), prolyl 4-hydroxylase 
subunit alpha 1 (P4HA1) and prolyl 4-hydroxylase subunit 
beta (P4HB), acting as a potential link between XBP1 and 
profibrotic gene expression . Indeed, shRNA knockdown 
of C/EBPβ significantly reduced the mRNA abundance of 
Col1α1, Col1α2, alpha-smooth muscle actin (αSMA), TIMP1, 
P4HA1, and P4HB, indicative of a novel role for C/EBPβ 
during HSC activation . As C/EBPβ is activated by ER stress, 
we confirmed that the ER stress master regulator inositol 
requiring enzyme 1 alpha (IRE1α) is necessary for the acti-
vation of C/EBPβ and XBP1 . We blocked IRE1α through 
the chemical inhibitor 4μ8C (25μM) . This compound atten-
uated Col1α1 mRNA and protein levels (p<0 .01), and 
αSMA protein levels in response to TGFβ . As predicted, 
the activation of C/EBPβ and XBP1 was attenuated in 4μ8C 
treated HSC . CRISPR-mediated knockout of XBP1 reduced 
basal procollagen I protein levels and attenuated mRNA 
levels of numerous profibrotic genes following TGFβ treat-
ment, including Col1α1, TIMP1, αSMA, P4HA1, and P4HB 
(p<0 .01) . Conclusions: These data indicate a novel mecha-
nism whereby ER stress promotes TGFβ induced collagen 
secretion in activated HSC through C/EBPβ-mediated regu-
lation of profibrotic genes .
Disclosures:

Vijay Shah - Consulting: Merck Research Laboratories, Durect Corporation, 
Novartis Pharma

The following people have nothing to disclose: CHAO LI, Harmeet Malhi, 
Jessica L . Maiers

412
Intestinal FXR activation by pharmacological 
inhibition of the organic solute transporter α-β
Sandra M. van de Wiel, Dirk R. de Waart, Ronald P. Oude Elf-
erink, Stan F. van de Graaf; Gastroenterology & Hepatology 
and Tytgat Institute for Liver and Intestinal Research, Aca-
demic Medical Center Amsterdam, Amsterdam, Netherlands

Background: OSTα-OSTβ mainly facilitates transport of bile 
acids across the basolateral membrane of ileal enterocytes . 
Therefore, inhibition of OSTα-OSTβ might have similar 
beneficial metabolic effects as intestine-specific agonists 
of the nuclear receptor for bile acids FXR . Furthermore, 
OSTα-OSTβ inhibitors are expected to induce to similar 
hepatoprotective effects during cholestasis as seen in 
OSTα-deficient mice . However, no OSTα-OSTβ inhibi-
tors have yet been identified . Methods: We screened for 
specific inhibitors of OSTα-OSTβ, making use of a genet-
ically encoded FRET-Bile Acid Sensor that enables rapid 
visualization of bile acid influx and efflux in living cells . As 
proof of concept, we screened 1280 FDA-approved drugs of 
the Prestwick chemical library for compounds that inhibit 
OSTα-OSTβ-mediated bile acid efflux . Results: Clofazimine 
was the most specific for OSTα-OSTβ and reduced transcel-
lular transport of taurocholate across MDCKII monolayers 
expressing ASBT and OSTα-OSTβ in a dose-dependent 
manner . Moreover, pharmacological inhibition of OSTα-
OSTβ also moderately increased intracellular taurocholate 
levels and increased activation of intestinal FXR target 
genes . Oral administration of clofazimine in mice (tran-
siently) increased intestinal FXR target gene expression, 

confirming OSTα-OSTβ inhibition in vivo . Conclusion: This 
study identifies clofazimine as the first inhibitor of OSTα-
OSTβ in vitro and in vivo, validates OSTα-OSTβ as a novel 
drug target to enhance intestinal bile acid signaling and 
confirmed the applicability of the FRET-Bile Acid Sensor to 
screen for inhibitors of bile acid efflux pathways . 
Disclosures:

The following people have nothing to disclose: Sandra M . van de Wiel, 
Dirk R . de Waart, Stan F . van de Graaf

413
Bile acids and FXR modulate hepatic antiox-
idant defense by regulating hepatic cysteine 
and glutathione metabolism in mice
Yifeng Wang2, Jibiao Li2, David Matye2, Lisa Zhang2, 
Katie Dennis1, Wen-Xing Ding2, Tiangang Li2; 1Pathology and 
Laboratory Medicine, KUMC, Kansas City, KS; 2Pharmacology, 
Toxicology and Therapeutics, KUMC, Kansas City, KS

Background: Bile acids are synthesized from cholesterol in 
hepatocytes . Bile acids are efficiently conjugated to glycine 
or taurine, which enhances the digestive function of bile 
acids in the gut . Furthermore, bile acids are important 
signaling molecules that regulate metabolic homeostasis, 
cell proliferation and immune response . Targeting bile 
acid receptors and signaling pathways has great promise in 
treating metabolic and inflammatory liver diseases . Goal: 
This study aims to obtain new insights on bile acid control 
of hepatic metabolism and the potential implications in 
disease pathogenesis and treatment . Methods: Metabolo-
mics analysis was used to investigate the impact of entero-
hepatic bile acid signaling on hepatic metabolic profile in 
mice . The mechanism of bile acid regulation of hepatic 
cysteine metabolism was investigated in hepatocytes and 
in mice . Acetaminophen-induced liver injury was used as a 
model to determine the functional significance of bile acid 
regulation of hepatic cysteine and glutathione metabo-
lism . Results: Metabolomics revealed that disrupting the 
enterohepatic bile acid signaling by bile acid sequestrant 
cholestyramine resulted in simultaneous induction of bile 
acid synthesis and taurine synthesis . Because cysteine is the 
common substrate for glutathione and taurine synthesis, 
induction of taurine synthesis reduced hepatic cysteine 
pool and glutathione concentration . Mechanistically, bile 
acids, acting through the farnesoid x receptor (FXR)/small 
heterodimer partner (SHP) cascade, inhibited cysteine diox-
ygenase 1 (CDO1) and cysteine sulfinic acid decarboxylase 
(CSAD), two enzymes mediating cysteine catabolism and 
taurine synthesis . Blocking this bile acid repressive effect 
by cholestyramine markedly induced hepatic CDO1 and 
CSAD expression . Cholestyramine feeding caused ~ 4-fold 
elevation of liver transaminases in mice . Furthermore, 
cholestyramine feeding significantly sensitized mice to 
acetaminophen-induced liver injury, which was associated 
with impaired hepatic glutathione regeneration capacity . 
Consistently, N-acetylcysteine administration prevented 
worsened acetaminophen-induced liver injury caused by 
cholestyramine feeding in mice . Conclusion: This study 
identified a novel role of bile acids in regulating hepatic 
cysteine and glutathione metabolism . Our results suggest 
that disrupting bile acid signaling may affect hepatic anti-
oxidant defense system in certain pathological conditions . 
Furthermore, altered hepatic glutathione synthesis may be 
implicated in the reported hepatotoxicity associated with 
the clinical use of bile acid sequestrants, for which the 
underlying cause is still not known .
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414
Fibroblast Growth Factor 15 Regulates the 
Priming Phase of Liver Regeneration after 
Partial Hepatectomy in Mice Independent of 
Bile Acids
Bo Kong1, Mingxing Huang2, Monica Chow3, Yi-Horng Lee3, 
Grace L. Guo1; 1Department of Pharmacology and Toxicol-
ogy, Rutgers University, Piscataway, NJ; 2Department of Infec-
tious Diseases, The Fifth Affiliated Hospital of Sun Yat-Sen 
University(SYSU), Zhuhai, China; 3Department of Surgery,  
Rutgers-Robert Wood Johnson Medical School, New  
Brunswick, NJ

Background: Fibroblast growth factor 15/19 (FGF15 in 
mice; FGF19 in humans) is a farnesoid X receptor (FXR) 
target gene in the gut and important in suppressing 
bile acid (BA) biosynthesis via the FGF15/19/FGFR4 axis . 
Emerging evidence shows that FGF15 promotes liver regen-
eration and repair . In addition, BAs activate their recep-
tors including FXR and G-protein-coupled BA receptor 
1 (GPBAR1 or TGR5) to promote liver regeneration . Our 
previous study showed that FGF15 knockout (KO) mice, 
which have a higher BA pool size, exhibited high mortality 
and severe liver injury after two-thirds partial hepatec-
tomy (2/3 PHx) . However, it is unclear whether this liver 
failure is due to lack of FGF15-mediated priming of liver 
regeneration or increased BA toxicity . Thereby, it’s needed 
to directly determine the differential effects of FGF15 on 
priming the liver regeneration or suppressing bile acid 
levels . To clarify the etiology of this liver failure, FGF15 
transgenic (TG) mice were generated with Tet-Off induc-
ible gene expression system, which express higher FGF15 in 
liver and gut but have a very low BA pool size . Therefore, 
these mice serve as an adequate model system to deter-
mine the direct effects of FGF15 on hepatocyte prolifera-
tion in vivo . When they underwent 2/3 PHx, compared to 
wild-type (WT) mice, FGF15 TG mice exhibited increased 
cell proliferation most likely due to increased cell cycle 
progression . Based on these compelling preliminary data 
we hypothesized that FGF15 promotes priming of liver 
regeneration . Methods: The effects of FGF15 on priming 
of liver regeneration were studied at 30 and 60 mins 
following 2/3 PHx in WT and FGF15 TG mice . The levels of 
gene and protein involved in the initial stage of cell prolif-
eration were assessed by real-time qPCR and western blot-
ting . Results: After 2/3 PHx, FGF15 TG mice have an earlier 
and greater activation of mitogen-activated protein kinase 
(MAPK), signal transducer and transcription 3 (STAT 3), and 
nuclear factor-κB (NF-κB) signaling pathways compared 
to WT mice . Direct target genes downstream of MAPK, 
STAT3 and NF-kB signaling pathways, including c-fos, 
c-jun, and c-myc, were also induced quicker and stronger 
in FGF15 TG mice compared to WT mice . Summary and 
Conclusion: In addition to suppressing BA levels, FGF15 
is an important regulator during the priming phase of 
liver regeneration via activating immediate early response 
genes and signaling pathways . Therefore, FGF15 promotes 
cell proliferation and liver regeneration following 2/3 PHx 
independent of BA levels .
Disclosures:
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415
Alterations in Bile acid profile in portal venous 
system across the spectrum of HCV-associated 
liver disease
Rabab Ali1, Grace Y. Zhang1, Elizabeth C. Townsend1, Chris-
topher Koh1, Elliot Levy2, David E. Kleiner3, Ohad Etzion1, 
Theo Heller1; 1Liver Disease Branch, NIDDK, National Insti-
tutes of Health, Bethesda, MD; 2Diagnostic Radiology Depart-
ment, CC, NIH, Bethesda, DC; 3Laboratory of Pathology, NCI, 
National Institutes of Health, Bethesda, MD

Background: Bile acids (BA) have pleiotropic effects and 
play critical roles in metabolism . BA dysregulation can 
result from and contribute to worsening of chronic liver 
disease (CLD) . Changes in BA composition have yet to 
be investigated in portal and peripheral blood of CLD 
patients . Aim: Compare BA profiles and associated host 
responses in portal and peripheral serum across the spec-
trum of chronic HCV associated CLD . Methods: HCV-in-
fected patients underwent liver biopsy with portal vein 
cannulation (LBPVC) . Direct portal pressure (PP) and portal 
and peripheral venous samples were obtained . Ishak score 
(IF) was used to score fibrosis . Ultrahigh Performance Liquid 
Chromatography-Tandem Mass Spectroscopy and ELISAs 
were performed to assess BA and cytokines, respectively . 
BA composition was calculated as relative proportion of 
each type of BA per patient . Results: 29 patients under-
went LBPVC . PP ranged between 2-32 mmHg . Patients 
were categorized as non-cirrhotic (NC) (IF 0-4, n=16) and 
cirrhotic (IF 5-6, n=13) . There was no difference in total BA 
pool size in portal vs peripheral serum nor across disease 
severity . However, BA composition was remarkably altered 
in cirrhosis . Of the 28 BA measured, tauro beta-muricho-
late increased in both peripheral (0 .9% in NC to 4 .6% in 
cirrhotics, p=0 .04; Mann-Whitney) and portal serum (0 .2% 
in NC to 4 .9% in cirrhotics, p=0 .003) . However, a decrease 
in deoxycholate (3 .5% in NC to 1 .9% in cirrhotics, p=0 .03), 
and a marked elevation in an unusual BA glycohycholate 
(GHC) was seen only in portal serum (0 .9% in NC to 4 .4% 
in cirrhotics, p=<0 .0001) . Levels of portal GHC strongly 
correlated with clinical markers IF, PP, ALT, AST, ALP, AFP, 
total bilirubin, PT, IgG, and ESR (Spearman r = 0 .58, 0 .54, 
0 .42, 0 .58, 0 .64, 0 .82, 0 .54, 0 .50, 0 .71, 0 .48 respectively; all 
p values <0 .05) and negatively with albumin, platelets, and 
creatinine (r = -0 .49, -0 .37, -0 .47) . Higher portal GHC levels 
were associated with elevated macrophage activation 
markers sCD163 and sCD14 (r = 0 .52, 0 .56), vascular injury 
markers sICAM-3 and E-selectin (r = 0 .64, 0 .53), and pro-in-
flammatory cytokines IL8 and TNFalpha, in portal serum (r 
= 0 .78, 0 .57) . Conclusion: While there was no difference in 
total BA pool, there were significant changes in BA distri-
bution as disease progresses . Increase in portal levels of 
GHC, a less common BA, was associated with inflammation 
and hepatic dysfunction . This suggests that alterations in 
BA returning to the liver may contribute to changes in 
immune host responses in cirrhosis . Prominence of GHC in 
portal venous system with cirrhosis may be of both biolog-
ical and clinical significance in progression of CLD .
Disclosures:
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416
Nuclear Ca2+ determines bile acid induction of 
chemokines in mouse hepatocytes
Shi-Ying Cai, Mateus T. Guerra, Michael H. Nathanson, 
James L. Boyer; Yale Univ, New Haven, CT

Background: The inflammatory response plays an 
important role in cholestatic liver injury where bile acid 
(BA) induction of pro-inflammatory cytokines in hepato-
cytes may initiate this event . Subsequent investigations of 
the mechanisms of intracellular signaling indicated that 
the Ca2+/calmodulin/calcineurin/NFAT pathway is involved 
in BA stimulation of cytokine production in mouse hepato-
cytes . Persistent elevation of hepatic chemokine expres-
sion associated with sustained NFATc3 nuclear localization 
was also found in chronic cholestatic mouse models, i .e . 
6-week old Mdr2-/- mice and bile duct ligated mice . These 
observations suggested that high levels of BA may alter 
Ca2+ homeostasis, leading to NFAT retention in the nucleus 
of cholestatic hepatocytes in vivo . Aims: To determine the 
effects of BA on Ca2+ homeostasis in hepatocytes and the 
role of Ca2+ in BA induction of chemokines . Methods: 
Primary hepatocytes isolated from wild-type and Inositol 
1,4,5-trisphosphate receptor type 1 (IP3R1) knockout mice 
were treated with pathophysiological levels of BA . Plasmid 
constructs expressing the fluorescent cytosolic or nuclear 
calcium sensor protein GCaMP3 were transiently trans-
fected into mouse hepatocytes and were used to detect 
Ca2+ levels in different cellular compartments . Adenovec-
tors over-expressing nuclear or cytosolic parvalbumin (PV), 
a Ca2+ binding protein, were used to buffer subcellular 
levels of Ca2+ in mouse hepatocytes . Gene mRNA expres-
sion was assessed using Q-PCR . Results: Hepatocytes defi-
cient in IP3R1 increased taurocholic acid (TCA, 100 μM, 
24h) induction of chemokine Ccl2 and Cxcl2 mRNA expres-
sion when compared to cells from wild-type mice . These 
findings suggest that intracellular Ca2+ homeostasis plays 
a key role in BA induction of chemokines in hepatocytes . 
Analysis of GCaMP3 fluorescence intensity indicates that 
TCA treatment (200 μM, 3h) significantly increased Ca2+ 
levels in the nucleus but not in the cytosol of mouse 
hepatocytes . Over-expression of PV in the nucleus, but 
not in the cytosol, specifically abolished TCA (100 μM, 
24h) induction of Cxcl1 and Cxcl2 in mouse hepatocytes . 
In contrast, neither nuclear nor cytosolic over-expression 
of PV altered the expression (mRNA) of BA transporters 
(Ntcp/Slc10a1 and Bsep/Abcb11) after TCA treatment . 
Conclusion: At pathophysiological concentrations, BAs 
alter Ca2+ homeostasis in mouse hepatocytes by elevating 
nuclear Ca2+ . These findings provide a mechanistic expla-
nation for the sustained hepatic inflammation in chronic 
cholestasis since elevated nuclear calcium results in nuclear 
retention of NFAT whose transcriptional activity sustains 
the induction of chemokines .
Disclosures:

James L . Boyer - Consulting: Allergan, Alnylam; Grant/Research Support: 
Gilead, Intercept pharma

The following people have nothing to disclose: Shi-Ying Cai, 
Mateus T . Guerra

417
Dysregulated bile transporters and liver tight 
junctions enable chronic liver injury
Tirthadipa Pradhan-Sundd, Prithu Sundd, Paul Monga; Univer-
sity Of Pittsburgh, Pittsburgh, PA

Liver fibrosis, hepatocellular necrosis, inflammation and 
proliferation of liver progenitor cells are the hallmark of 
chronic liver disease . Several murine models have been 
used to mimic the end-stage pathophysiology of chronic 
liver disease . However, the underlying differences in the 
molecular mechanism driving liver injury in different 
models remains largely unknown due to our inability to 
visualize the progression of liver injury in vivo in mice . 
Here, we introduce quantitative Liver Intravital Micros-
copy (qLIM) that enables real-time assessment of bile 
transport and blood-bile barrier (BBlB) integrity in the 
intact liver of live mice . Using qLIM, we show for the first 
time that impairment of bile secretion and breach of BBlB 
promotes choline-deficient, ethionine-supplemented 
(CDE) and 3, 5-diethoxycarbonyl-1, 4-dihydrocollidine 
(DDC) diets induced liver injury in mice . qLIM revealed that 
impairment in bile secretion was enabled by the arrest 
of bile flow from hepatocytes into bile canaliculi, which 
was associated with the disruption of the BBlB and loss of 
several tight junctional (TJ) proteins and bile transporters . 
Unlike DDC diet, prolonged use of CDE diet led to reap-
pearance of TJs as well as bile acid transporters, which 
was concomitant to the reestablishment of BBlB integrity 
and bile secretion . These findings demonstrate the poten-
tial of qLIM in elucidating the pathophysiology of chronic 
liver injury in mice . This study also suggest that loss of bile 
transporters or TJs are two distinct mechanisms contrib-
uting to progression of chronic liver injury . 
Disclosures:

Paul Monga - Advisory Committees or Review Panels: abbvie, dicerna; 
Grant/Research Support: abbvie

The following people have nothing to disclose: Tirthadipa Pradhan-Sundd, 
Prithu Sundd

418
Proof-of-Concept for Positron Emission Tomog-
raphy of the Enterohepatic Circulation of 
Conjugated Bile Acids in Rats
Kim Frisch1, Damion H. Stimson2, Taracad Venkatacha-
lam2, Greg Pierens2, Susanne Keiding1,3, David Reutens2, 
Rajiv Bhalla2; 1Department of Nuclear Medicine & PET Cen-
ter, Aarhus University Hospital, Aarhus C, Denmark; 2Centre 
for Advanced Imaging, University of Queensland, St. Lucia, 
Brisbane, QLD, Australia; 3Department of Hepatology & Gas-
troenterology, Aarhus University Hospital, Aarhus C, Denmark

Background: Enterohepatic circulation (EHC) of conjugated 
bile acids is an important physiological process crucial for 
regulation of intracellular concentrations of bile acids in 
the liver and for avoiding excessive secretion of bile acids 
into the colon . We hypothesized that N-(4-[18F]fluoro-
benzyl)cholylglycine (18F-FBCGly), a fluorine-18 (18F; T½ = 
109 .8 min) labeled derivative of endogenous cholylglycine, 
would be a suitable tracer for positron emission tomog-
raphy (PET) of the EHC of conjugated bile acids . Here we 
report a radiosynthesis 18F-FBCGly and proof-of-concept 
in rats . Methods: 18F-FBCGly was prepared by reductive 
alkylation of glycine with 4-[18F]fluorobenzaldehyde, 
followed by coupling to cholic acid . The hepatic uptake, 
biliary secretion, and EHC of 18F-FBCGly were investigated 
in vivo by dynamic PET/MR in anaesthetized rats . In one 
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rat, the PET/MR was preceded by a dose of cholyltaurine 
(68 mg/kg) to investigate inhibition of 18F-FBCGly during 
hepatic transport . Results: 18F-FBCGly was produced with 
a radiochemical purity ≥95% and a molar radioactivity of 
13 ± 2 GBq/μmol (n = 4) . PET/MR studies showed rapid 
blood-to-liver uptake and liver-to-bile secretion of 18F-FB-
CGly, followed by dispersion into the small intestine . EHC 
of 18F-FBCGly was observed as the reappearance of radio-
activity in liver tissue, bile ducts, and duodenum approx-
imately 60 min after tracer administration (see figure) . 
Cholyltaurine inhibited the biliary secretion of 18F-FBCGly . 
Conclusion: We have synthesized a novel fluorine-18 
labeled bile acid derivative, 18F-FBCGly, and shown by PET/
MR in anaesthetized rats that 18F-FBCGly undergoes EHC 
with a rapid transhepatic transport into bile . This novel 
tracer may prove useful for in vivo quantification of the 
EHC of conjugated bile acids by PET during intrahepatic 
cholestasis and intestinal bile acid malabsorption .

Disclosures:

The following people have nothing to disclose: Kim Frisch, 
Damion H . Stimson, Taracad Venkatachalam, Greg Pierens, Susanne Keiding, 
David Reutens, Rajiv Bhalla

419
Zebrafish abcb11b mutant reveals novel strate-
gies to restore bile excretion in bile salt export 
pump-deficient hepatocytes
Jillian Ellis1, Kevin E. Bove2, Daniel G. Leino2, C. Alexan-
der Valencia3, Alexander G. Miethke1, Chunyue Yin1; 1Gastro-
enterology Hepatology and Nutrition, Cincinnati Children’s 
Hospital, Cincinnati, OH; 2Pathology, Cincinnati Children’s 
Hospital, Cincinnati, OH; 3Division of Human Genetics, Cincin-
nati Children’s Hospital, Cincinnati, OH

BACKGROUND: Bile salt export pump BSEP (ABCB11) is 
a liver-specific adenosine triphosphate-cassette binding 
transporter that mediates canalicular bile acid excretion 
from hepatocytes . Human mutations in ABCB11 cause 
progressive familial intrahepatic cholestasis type II (PFIC2) . 
Although over 150 ABCB11variants have been reported, our 
understanding of their biological consequences is limited 
by the lack of experimental models that recapitulate the 
patient phenotypes . METHODS: We applied CRISPR/Cas9-
based genome editing technology to knockout abcb11b, 
the zebrafish ortholog of human ABCB11 . We compared 
histology (H&E) and ultrastructure (transmission electron 
microscopy) of the hepatocytes in abcb11b mutants and 
patients with PFIC2 . We also administered fluorescent bile 

acid to live zebrafish larvae to monitor bile acid excretion . 
RESULTS: abcb11b mutant zebrafish exhibited hepato-
cyte injury similar to that seen in patients with PFIC2 and 
died prematurely . Hepatocytes of the zebrafish mutant 
failed to excrete fluorescent bile acid . Multi-drug resis-
tance protein 1 (MDR1), which is thought to compensate 
for loss of ABCB11 in mice, was mislocalized to the hepato-
cyte cytoplasm in zebrafish abcb11b mutants and in the 
patient with nonsense mutations in ABCB11 . BSEP defi-
ciency induced autophagy in both human and zebrafish 
hepatocytes . Treatment with mTOR inhibitor rapamycin, 
which is known to induce autophagy, partially restored 
the canalicular localization of Mdr1 and recovered bile salt 
excretion in zebrafish abcb11b mutants . CONCLUSIONS: 
abcb11b mutant zebrafish is by far the first animal model 
in which loss of BSEP results in severe perturbation of bile 
excretion as seen in PFIC2 patients . Augmenting auto-
phagy and promoting trafficking of Mdr1 to the bile cana-
liculus are promising strategies to restore bile excretion in 
BSEP-deficient hepatocytes .
Disclosures:

Alexander G . Miethke - Consulting: Shire plc; Grant/Research Support:  
Shire plc

The following people have nothing to disclose: Jillian Ellis, Daniel G . Leino, 
C . Alexander Valencia, Chunyue Yin

420
Suppression of the hepatocyte canalic-
ular sterol transporter ABCG5/8 enhances 
the inhibitory effects of phytosterols on FXR 
signaling
Swati Ghosh, Michael W. Devereaux, Aimee Anderson, 
Julie Reisz, Angelo D’Alessandro, Karim C. El Kasmi, Ron-
ald J. Sokol; UC Denver, Denver, CO

Background: Increased inflammatory cytokines, suppres-
sion of the hepatocyte canalicular sterol transporter 
ABCG5/8, and phytosterol (PS) retention (from PN soy lipid 
emulsions) are associated with parenteral nutrition asso-
ciated cholestasis (PNAC) in both patients and a mouse 
model . Importantly, inclusion of the PS stigmasterol in 
otherwise PS-free PN promoted PNAC in mice consistent 
with previously reported in vitro studies using reporter 
assays in which stigmasterol suppressed FXR activity and 
BSEP expression . Here we hypothesized that the mech-
anism through which PS-containing PN lipid emulsions 
promote PNAC involves cytokine-mediated suppression of 
ABCG5/8, which enhances the antagonistic effects of PS on 
FXR signaling . Methods and Results: Incubation of HepG2 
cells and primary mouse hepatocytes with the pro-inflam-
matory cytokine IL1-b (which is upregulated in liver of both 
humans and mice with PNAC) suppressed ABCG5/8 mRNA . 
Subsequent exposure of these cells to soluble acetylated 
forms of stigmasterol (Stig-AC) significantly suppressed 
mRNA of the FXR target genes SHP, MRP2 and ABCB11 to 
a greater degree than that in hepatocytes without prior 
IL-1b exposure . To isolate suppression of ABCG5/8 as a 
mechanism in enhancing this PS-mediated effect on FXR 
signaling we used siRNA knockdown of ABCG8 in HepG2 
cells . In siRNA knockdown cells, exposure to Stig-AC 
resulted in significantly higher cellular stuigmasterol levels 
(analazyed by LC-MS) and marked and significant suppres-
sion (~50%) of FXR target genes MRP2 and SHP relative to 
that observed in HepG2 cells treated with control siRNA 
(~25%) . Importantly, another PS present in high concen-
trations in PN solution, sitosterol (Sito-AC) only decreased 
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MRP2 and SHP mRNA when ABCG8 was knocked down in 
HepG2 cells. Moreover, in HepG2 cells, both Stig-AC and 
Sito-AC significantly inhibited the ability of an FXR agonist 
(GW4064) to induce transcription of MRP2 (~50% inhibi-
tion), SHP (~50% inhibition) and ABCB11 (~70% inhibition) 
only when ABCG8 was knocked down . Similar results were 
obtained in HepG2 when ABCG5/8 was suppressed phar-
macologically with an antagonist of LXR (the transcription 
factor driving ABCG5/8) . Chromatin-immunoprecipita-
tion (ChIP) experiments showed that Stig-AC significantly 
reduced binding of FXR to the SHP promoter (a represen-
tative FXR target gene) when ABCG5/8 was suppressed 
either genetically or pharmacologically . Conclusion: Our 
study has identified a novel mechanism through which 
cytokines and phytosterols synergize in the pathogenesis 
of PNAC and suggests that restoring sterol transport may 
be a target to alleviate the cholestatic effects of PS-con-
taining PN emulsions . 
Disclosures:

Ronald J . Sokol - Consulting: Alnylam, Retrophin, Alexion; Grant/Research 
Support: Giliad, Shire/Lumena, FFF Enterprises

The following people have nothing to disclose: Swati Ghosh, 
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421
Milk thistle natural polyphenols increase 
systemic as well as hepatic concentrations of 
bilirubin and decrease hepatic lipoperoxida-
tion in mice
Jakub Suk1, Jana Jasprova1, David Biedermann2, Kater-
ina Valentova2, Vladimir Kren2, Lucie Muchova1, Libor Vítek1; 
1Institute of Medical Biochemistry and Laboratory Diagnos-
tics, 1st Faculty of Medicine, Charles University, Prague, Czech 
Republic; 2Institute of Microbiology, Czech Academy of Sci-
ences, Prague, Czech Republic

Introduction: Bilirubin is one of the most potent endoge-
nous antioxidants in human body . When mildly elevated 
in blood, as occurring in subjects with Gilbert syndrome, 
bilirubin exerts protective effects towards diseases caused 
by increased oxidative stress . Serum concentrations of bili-
rubin are predominantly affected by a hepatic enzyme 
bilirubin UDP-glucuronosyl transferase (UGT1A1) cata-
lyzing its biotransformation in the liver . The aim of our 
study was to analyze potential bilirubin metabolism 
modulating effects of natural polyphenols present in 
milk thistle (Silybum marianum), a hepatoprotective herb . 
Methods: The human hepatoblastoma cell line (HepG2) 
was exposed to different concentrations of eight major 
individual polyphenolic compounds isolated from milk 
thistle . Atazanavir, a known inhibitor of UGT1A1, was 
used as a positive control . The most efficient compounds 
were used for in vivo mice studies . Selected polyphenols 
were applied intraperitoneally or orally for seven days to 
C57BL/6 mice . Markers of liver damage, serum concentra-
tion of UCB, expression of UGT1A1 mRNA, lipid peroxi-
dation and intracellular concentration of bilirubin in the 
liver were analyzed . Results: All used natural polyphenols 
increased intracellular concentration of bilirubin in HepG2 
cells in a similar extent as atazanavir . I.p. application of 
50 mg/kg of the natural polyphenols mixture to experi-
mental animals led to a significant down-regulation of 
UGT1A1 mRNA expression (46 ± 3 % of control, p < 0 .005), 
an increase of intracellular bilirubin concentrations (0 .98 
± 0 .03 vs . 1 .21 ± 0 .02 nmol/mg, p < 0 .05) and decrease of 
lipoperoxidation (61 ± 2 % of control, p < 0 .005) in the 

liver tissue . Similar results were also observed after oral 
treatment . Importantly, both application routes led to a 
significant elevation of UCB in serum (i.p. 125 ± 3% and 
per os 160 ± 22 % of control, p < 0 .005) with no eleva-
tion of markers of liver damage . Conclusion: Polyphenolic 
compounds contained in milk thistle, by partially inhib-
iting bilirubin glucuronosylation, affect the heme catabolic 
pathway with an important modulation of intracellular as 
well as systemic metabolism of bilirubin . This phenomenon 
might contribute to hepatoprotective effects of silymarin .
Disclosures:
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Early onset gallstone formation due to the 
variant p.D19H of the sterol transporter ABCG8: 
analysis of children with gallstones and 
humanized knock-in mice
Marcin Krawczyk1,2, Susanne N. Weber1, Olga Niewiadomska3, 
Krzysztof Jankowski4, Charlotte Rebholz1, Friederike Poppen-
borg1, Irena Jankowska3, Jolanta Gozdowska8, Dariusz Leb-
ensztejn5, Sabina Wiecek6, Dieter Luetjohann7, Piotr Socha3, 
Frank Lammert1; 1Department of Medicine II, Saarland Univer-
sity Hospital, Homburg/Saar, Germany; 2Laboratory of Meta-
bolic Liver Diseases, Department of General, Transplant and 
Liver Surgery, Medical University of Warsaw, Waraw, Pitcairn; 
3Department of Gastroenterology, Hepatology and Nutrition 
Disorders, The Children’s Memorial Health Institute, Warsaw, 
Poland; 4Deptartment Internal Medicine and Cardiology, 
Medical University of Warsaw, Warsaw, Poland; 5Department 
of Pediatrics, Gastroenterology and Allergology, Medical Uni-
versity of Bialystok, Bialystok, Poland; 6Department of Pedi-
atrics, Silesian Medical Academy, Katowice, Poland; 7Institute 
of Clinical Chemistry and Clinical Pharmacology, University of 
Bonn, Bonn, Germany; 8Deptartment Transplantation Medi-
cine and Nephrology, Medical University of Warsaw, Warsaw, 
Poland

Background: Gallstone disease ranks among the most 
frequent liver conditions . Currently as many as 20% of 
adults carry gallstones and their frequency in children is 
increasing . The p .D19H variant of the hepatobiliary and 
intestinal sterol transporter ABCG8 represents the most 
common genetic risk factor for gallstones in adults . The 
functional and pathophysiological consequences of the 
p .D19H variant in vivo remain unclear . Patients and 
methods: The ABCG8 p .D19H variant was genotyped in 
214 Caucasian children with gallstones (age 1 month - 17 
years, 107 males) and in 172 gallstone-free adults (age 40 
- 92 years, 70 men) . Serum concentrations of plant sterols 
and cholesterol precursors were measured by gas chro-
matography/mass spectrometry (GC/MS) . Using BAC-based 
recombineering, we have generated knock-in Abcg8-19H 
mice, in which we replaced the murine wild-type allele by 
the human allele p .19H . Hepatic bile was obtained after 
cannulation of the bile duct, and bile flow and biliary 
lipid secretion rates were measured in the first hour of 
the acute bile fistula . Hepatic expression of key lipid trans-
porters and regulatory enzymes was measured by qRT-PCR . 
Results: Presence of the ABCG8 p .D19H polymorphism was 
associated with an increased gallstone risk in children 
(common OR=1 .82, P=0 .03) . Children carrying the risk 
allele were characterised by significantly (P<0 .05) lower 
serum concentrations of sitosterol (169±101 vs . 227±95 μg/
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dl) and campestanol (2 .8±1 .5 vs . 4 .1±2 .1 μg/dl) as surro-
gate markers of intestinal cholesterol absorption, contrib-
uting to significantly decreased ratios of phytosterols to 
the cholesterol precursor desmosterol . In mice, presence of 
the variant did not affect hepatic transporter expression 
but was associated with significantly lower expression of 
Abcg5/g8 (0 .43±0 .16) and the enzyme determining choles-
terol esterification (Acat2) in the jejunum (0 .20±0 .03) in 
comparison to wild-type controls, while intestinal Abcg1 
expression was induced . In contrast to phosphatidylcho-
line secretion rates, hepatobiliary cholesterol output was 
increased in the knock-in line . Conclusions: The p .D19H 
ABCG8 variant is associated with increased risk of early-
onset gallstone formation . Our findings in young gallstone 
patients and knock-in mice taken together indicate that 
this might be caused by increased intestinal clearance of 
sterols, which upregulates secondary mechanisms that 
increase the flux of cholesterol back to liver and into bile 
already at young age .
Disclosures:

The following people have nothing to disclose: Marcin Krawczyk, 
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423
Laparoscopic versus Open Hepatectomy for 
Hepatolithiasis: a meta-analysis of literatures
Genshu Wang, Hui Li, Jun Zheng, Junbin Zhang; The Third 
Affiliated Hospital of Sun Yat-sen University, Guangzhou, 
China

Background:The application of laparoscopic approach 
in symptomatic hepatolithiasis gradually attracted more 
attention . However, its advantages over open approach 
were still unclear . Method:In this present study, we under-
took a meta-analysis to compare the efficacy and safety 
of laparoscopic versus conventional open liver resection 
for treatment of local hepatolithiasis in left or right lobe . 
Results:A comprehensive literature search retrieved 16 
publications with a total of 1329 cases . Meta-analysis of 
these studies showed that laparoscopic approach for hepa-
tolithiasis was associated with a significantly less intraop-
erative estimated blood loss (WMD: 61 .56; 95% CI: 14 .91 
to 108 .20; p=0 .01), less blood transfusion rate (OR: 0 .41; 
95% CI: 0 .22 to 0 .79; p=0 .008), shorter intestinal function 
recovery time (WMD: 0 .98; 95% CI: 0 .47 to 1 .48; p=0 .01), 
less total post-operative complication rate (OR: 0 .52; 95% 
CI: 0 .39 to 0 .70; p<0 .0001) and shorter hospitalization stay 
(WMD: 3 .32; 95% CI: 2 .32 to 4 .32; p<0 .00001) . In addition, 
our results showed that no statistically significant differ-
ences between the two groups in operation time (WMD: 
21 .49; 95% CI: -0 .27 to 43 .24; p=0 .05), residual stone (OR: 
0 .79; 95% CI: 0 .50 to 1 .25; p=0 .31), and stone recurrence 
(OR: 0 .34; 95% CI: 0 .11 to 1 .08; p=0 .07) . Furthermore, with 
subgroups analysis, our results proved that laparoscopic 
approach for hepatolithiasis in both left lateral lobe and 
left side could receive satisfactory therapeutic effects . 
Conclusion:In summary, our meta-analysis showed that 
laparoscopic approach was superior to open approach in 
treating hepatolithiasis .

Disclosures:
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Jun Zheng, Junbin Zhang

424 w
Hepatocyte exosomes preferentially target 
fibrotic liver and demonstrate integrin-like 
and heparin-like binding to hepatocytes and 
hepatic stellate cells
Li Chen1, Ruju Chen1, Sherri Kemper1, David Brigstock1,2; 
Nationwide Children's Hospital; 1Center for Clinical and Trans-
lational Research, Nationwide Children’s Hospital, Colum-
bus, OH; 2Department of Surgery, The Ohio State University, 
Columbus, OH

Objectives: Exosomes are 50-150 nm membraneous 
nanovesicles which act as intercellular molecular shuttles 
that deliver complex molecular payloads from producer 
cells to recipient cells, the latter of which may then be 
functionally re-programmed according to the information 
received . Recently we showed that hepatocyte exosomes 
(“Hep-Exo”) are naturally anti-fibrotic in vivo . Our goal 
was to identify principal hepatic target cells for Hep-Exo 
and the nature of their binding interactions . Methods and 
Results: Hep-Exo were isolated from 2-3-day conditioned 
medium of primary mouse hepatocytes or AML12 cells . 
As assessed by nanoparticle tracking analysis, Hep-Exo 
were ~100 nm vesicles and positive by Western blot for 
the exosomal markers CD9, flotillin, and CD81 and the 
hepatocyte-related markers ASPGR1, CES1, and HNF4α . 
To identify hepatic target cells, Hep-Exo were labeled 
with PKH26 fluorescent dye and injected into CCl4-treated 
mice (chronic fibrosis model) . Direct imaging of the major 
organs demonstrated exclusive accumulation of PKH26-
Hep-Exo in fibrotic livers while isolation and confocal 
imaging of the main hepatic cell types revealed PKH26 
staining to be principally associated with HSC and hepato-
cytes . In vitro studies further supported the binding of 
PKH26-Hep-Exo to HSC and hepatocytes, with the latter 
showing more pronounced Hep-Exo binding after expo-
sure of the cells to ethanol . To demonstrate functionality 
of Hep-Exo binding, two approaches were used to verify 
uptake of Hep-Exo RNA into target cells . First, incubation 
of SYTO RNASelect-containing Hep-Exo (isolated from 
conditioned medium of SYTO RNASelect-treated hepato-
cytes) with HSC or hepatocytes resulted in accumulation 
of fluorescent RNA in each cell type . Second, transfer of 
fluorescent RNA from hepatocytes to HSC was shown in a 
co-culture system and was blocked by GW4869, an inhib-
itor of nSMAse2 that is required for ceramide production 
on which exosome production is dependent . These results 
collectively demonstrated binding of Hep-Exo and delivery 
of their RNA payload to both hepatocytes and HSC, the 
latter of which occurs at intrinsic levels of production and 
release of Hep-Exo . The interaction of PKH26-Hep-Exo 
with HSC or hepatocytes was dose-dependently inhib-
ited by 10-100μg/ml RGD, 10-50μM EDTA or 10-100μg/
ml heparin sulfate (but not RGE or chondroitin sulfate) 
(P<0 .05) suggestive of integrin- and heparin-dependent 
binding mechanisms . Conclusions: Hep-Exo preferentially 
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home to fibrotic liver and deliver their RNA payload to 
target HSC and hepatocytes through binding interactions 
that involve integrin-like and heparin-like molecules . 
Disclosures:

David Brigstock - Stock Shareholder: FibroGen

The following people have nothing to disclose: Li Chen, Ruju Chen, 
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Combination of ASK1 and ACC Inhibitors 
Increases Efficacy in Rodent Models of NASH
Jamie Bates, David Hollenback, Anna Zagorska, Grant Budas, 
John T. Liles, Henry Liu, Kathy Liu, Saritha Kusam, Rob-
ert Brockett, David Newstrom, Igor MIkaelian, Ting Wang, 
Adrian S. Ray, David Breckenridge; GIlead Sciences, Inc., Foster 
City, CA

Background: Selonsertib (SEL), a selective Apoptosis 
Signal-regulating Kinase 1 (ASK1) inhibitor and GS-0976, 
a liver targeted Acetyl-CoA Carboxylase (ACC) inhibitor 
(ACCi), are currently being investigated in clinical trials for 
NASH . ASK1 activation causes phosphorylation of JNK and 
p38 MAP kinases to induce apoptosis and inflammation, 
causing hepatocyte dysfunction and myofibroblast activa-
tion . ACC 1 and 2 catalyze the rate limiting step of de novo 
lipogenesis (DNL) and inhibit mitochondrial fatty acid 
oxidation (FAO), respectively, thereby promoting lipotox-
icity in NASH . We evaluated the efficacy of combination 
therapy targeting both ASK1 and ACC in a fast food diet 
(FFD) model in mice and a choline-deficient, high-fat diet 
(CDHFD) model in rats . Methods: Study 1: Male C57BL/6 
mice were administered a FFD enriched in fat, cholesterol, 
and sugar for 6 months and treated with vehicle, an ASK1 
tool inhibitor (ASK1i), a liver targeted ACC tool inhibitor 
(ACCi), or the combination (ASK1i+ACCi) from months 5 
to 6 (n=14-16/group) . Endpoints included quantification 
of hepatic triglycerides (TG), plasma ALT and hepatic gene 
expression by NanoString . Study 2: Male Wistar Han rats 
were fed CDHFD for 12 weeks and administered vehicle, 
ASK1i, ACCi, or ASK1i+ACCi from week 6 to 12 (n = 15-16/
group) . Fibrosis was measured by picrosirius red (PSR) 
staining and quantitative morphometry . Plasma levels of 
TIMP-1 and hyaluronic acid (HA) were quantified by ELISA . 
Results: Study 1: FFD mice had significantly increased 
hepatic TGs, serum ALT, and expression of fibrosis related 
genes (Timp1 and Pdgf-b) compared to control mice on 
standard diet . Treatment with either ASK1i or ACCi signifi-
cantly reduced hepatic TGs (60% and 30%, reduction 
respectively; p<0 .01), and plasma ALT . The combination of 
ASK1i+ACCi caused significantly greater reductions in liver 
TGs (80% reduction; p<0 .0001), ALT and liver gene expres-
sion of fibrosis genes compared to ASK1i and ACCi alone 
(p<0 .05 for each endpoint) . Study 2: CDHFD significantly 
increased hepatic PSR at 6 (2 .7% area) and at 12 weeks 
(8 .3% area) compared to normal diet . Treatment with 
ASK1i, ACCi, or ASK1i + ACCi reduced PSR by 18% (ns), 
50% (p < 0 .05), and 59% (p< 0 .01), respectively . Plasma 
levels of TIMP1 were increased in CDHFD rats, and were 
reduced below start of treatment levels by ASK1i+ACCi 
(p<0 .05), but not by ASK1i or ACCi treatment whereas HA 
was reduced in all ACCi-containing groups . Conclusion: 
Combination of an ASK1i and an ACCi resulted in greater 
anti-steatotic and anti-fibrotic efficacy than either agent 
alone . These data support investigation of a combination 
of SEL and GS-0976 in patients with NASH . 
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Non-invasive markers of fibrosis and risk of 
liver related-hospitalizations, all-cause hospi-
talizations and mortality in a community-based 
population
Mariana Lazo1, Menglu Liang2, Jeanne M. Clark1, 
James P. Hamilton3, Elizabeth Selvin2; 1General Internal Medi-
cine, Johns Hopkins University, Baltimore, MD; 2Epidemiology, 
Johns Hopkins Bloomberg School of Public Health, Baltimore, 
MD; 3Medicine, Johns Hopkins University, Baltimore, MD

Background: FIB4, APRI and NAFLD fibrosis scores are 
non-invasive measures of liver fibrosis commonly used 
in patients with liver disease or suspected liver disease . 
Although their associations with histopathological 
features is known, their associations with future morbidity 
and mortality outcomes are less clear . Methods: We 
conducted a prospective study of 12786 participants from 
the Atherosclerosis Risk in Communities (ARIC) Study to 
characterize the associations of FIB4, APRI and NAFLD 
fibrosis scores with risk of liver-related hospitalization 
(based on ICD-9 codes), all-cause hospitalization, and 
total mortality . Model discrimination was assessed using 
Harrell’s C statistic . Results: In this community-based popu-
lation (mean age 57 years, 56% women, 76% whites), 
there were 644 incident liver-related hospitalizations, 
10140 incident hospitalizations for any cause (median 
follow up 14 .2 years), and 4402 deaths (median follow 
up 21 .6 years) . Elevated levels of APRI (HR=15 .0), FIB4 
(HR=3 .71) and NAFLD fibrosis score (HR=1 .67) were signifi-
cantly associated with risk of liver-related hospitalization 
(Table) . For all-cause hospitalizations and death, the asso-
ciations were also significant but of smaller magnitude . 
The addition of APRI but not FIB4 or NAFLD fibrosis score 
significantly improved the discrimination of liver-related 
related and all-cause hospitalizations beyond traditional 
risk factors . For total mortality, all significantly improved 
the discrimination but APRI outperformed the other 2 
scores . Conclusions: We found that elevated FIB4, APRI 
and NAFLD fibrosis scores were prospectively associated 
with liver-related hospitalizations, all-cause hospitaliza-
tions, and death; these results expand the validity of these 
non-invasive measures of fibrosis and suggest their useful-
ness for prognosis and prediction .
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Adjusted hazard ratios* (95% confidence intervals) and 
C-statistic of categories of FIB4, APRI and NAFLD fibrosis 
scores with incident liver-related hospitalizations, all-cause 
hospitalizations, or death

* Adjusted for age, sex, race, education, smoking, body mass 
index, drinking status, and diabetes .

C-statistics base model: Liver related hospitalizations=0 .612, 
all cause hospitalizations=0 .586, death=0 .725
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Interleukin-13 Activated Hedgehog Signaling 
Regulates Pathogen Driven Inflammation and 
Fibrosis
Thiago A. Pereira1,2, Lee Borthwick7, Mariana Machado3,2, 
Paula Vidigal4, Izabela Voieta4, Vivian Resende4, Jessica Bonzo5, 
Joseph R. Arron6, Rafal P. Witek5, José R. Lambertucci4, Anna 
Mae Diehl2, Thomas A. Wynn1; 1Immunopathogenesis section, 
Laboratory of Parasitic Diseases, National Institute of Allergy 
and Infectious Diseases, National Institutes of Health, Wash-
ington, DC; 2Division of Gastroenterology, Duke University 
Medical Center, Durham, NC; 3Hospital de Santa Maria, Lis-
bon, Portugal; 4Faculdade de Medicina, Universidade Federal 
de Minas Gerais, Belo Horizonte, Brazil; 5Thermo Fisher Sci-
entific, Frederick, MD; 6Genentech, Inc., San Francisco, CA; 
7Fibrosis Research Group, Institute of Cellular Medicine, New-
castle University, Newcastle, United Kingdom

Background: IL13 and Hedgehog (Hh) signaling pathways 
have both been implicated in the pathogenesis of fibrosis . 
In this study, we investigated if there is cross-talk between 
IL13 and Hh pathways in an experimental model of IL-13 
induced liver fibrosis and in mouse and human schistoso-
miasis . Methods: Hh and IL13 signaling were investigated 
in uninfected healthy transplant donors (n=22), infected 
hepatointestinal schistosomiasis patients (liver granu-
lomas, low fibrosis, n=17) and infected hepatosplenic 
patients (advanced fibrosis and portal hypertension n=72) 
by qRT-PCR, immunohistochemistry and ELISA . To further 
dissect the link between Hh and IL13 pathways, we inves-
tigated the levels of Hh pathway activation in Schistosoma 
mansoni infected wild-type mice, IL13Rα1-/- mice lacking 
type II IL-4 receptor signaling and TKO mice (IL-10-/-,  
IL12p40-/-, IL13Rα2-/-) exhibiting enhanced IL13 activity . 
To investigate the role of IL13 in Hh ligand production 
and Hh pathway activation, primary murine and human 
Kupffer cells and human hepatic stellate cells were stim-
ulated with recombinant IL13 in vitro . To elucidate the 
role of IL-13 in Hh pathway activation in vivo, wild-type 
mice were injected with either GFP or IL13 overexpressing 

plasmids . Infected mice treated with isotype control or 
anti-IL13 neutralizing antibody were included to confirm 
if Hh ligands/transcription factors are dependent on IL13 . 
This study was approved by the animal and human ethics 
committees of NIH, Duke University and UFMG . Results: 
Patients with severe schistosomiasis had increased IL13 and 
Hh pathway activity and both pathways correlated with 
each other and with collagen deposition, fibrosis staging 
by ultrasound and severity of portal hypertension . The 
livers of schistosome infected TKO mice had more collagen, 
myofibroblasts, M2 macrophages and Hh pathway activity 
than either infected wild-type or IL13Rα1-/- mice . Infected 
IL13Rα1-/- mice had lower expression of Ihh, Shh, Dhh, Gli1 
and Gli2 than uninfected controls, suggesting that IL13 
critically activates Hh signaling . IL13 directly induced Hh 
ligand production by Kupffer cells and induced Gli2 expres-
sion in hepatic stellate cells . Overexpression of IL13 in vivo 
demonstrated that Ihh, Dhh and Gli2 are target genes of 
IL13 signaling . Neutralization of IL13 abrogates Hh ligand 
production/ activation of Hh pathway and reduced fibro-
genesis . Conclusion: Activation of the Hedgehog pathway 
in schistosomiasis is highly dependent on IL13-mediated 
signaling . Therefore, therapeutics that target IL13, Hh, or 
both pathways may prove highly efficacious for fibrosis .
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A mouse model with inducible ablation of 
TGFb receptor type 2 limited to hepatic stellate 
cells predicts the power of HSC-specific TGFb 
pathway inhibition
Olena Molokanova1, Central I. Health2, Shih-Yen Weng3, 
Xiaoyu Wang4, Swetlana Ohngemach5, Dennis Strand6, Leo-
nid Eshkind7, Detlef Schuppan8,9; 1Institute of Translational 
Immunology, University Medical Center Mainz, Mainz, Ger-
many; 2Central Institute of Mental Health, Medical Faculty 
Mannheim / Heidelberg University, Mannheim / Heidelberg, 
Germany; 3Institute of Translational Immunology, University 
Medical Center Mainz, Mainz, Germany; 4Institute of Transla-
tional Immunology, University Medical Center Mainz, Mainz, 
Germany; 5Transgenic facility Mainz, University Medical Cen-
ter Mainz, Mainz, Germany; 6Dept. of Medicine I, University 
Medical Center Mainz, Mainz, Germany; 7Transgenic facility 
Mainz, University Medical Center Mainz, Mainz, Germany; 
8Institute of Translational Immunology, University Medical 
Center Mainz, Mainz, Germany; 9Division of Gastroenterol-
ogy, Beth Israel Deaconess Medical Center, Harvard Medical 
School, Boston, MA

Background and aims: Transforming growth factor β 
(TGFβ) is a central fibrogenic activator of hepatic stel-
late cells and myofibroblasts (HSC) . However, TGFβ also 
profoundly modulates almost all other cell types, partly in 
divergent ways . We aimed to study how specific interrup-
tion of the TGFβ/Smad pathway in HSC in vivo would affect 
hepatic fibrogenesis and inflammation, by generating 
and testing a conditional knock-out mouse of TGFßRII 
in activated HSC . Methods: An activated myofibroblast/
fibroblast specific promoter driven Col3a1-CreERT2 mouse 
was generated by microinjection of a purified, linearized 



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 235A

 Denotes AASLD Presidential Poster of Distinction

Col3a1-CreERT2 BAC DNA fragment into the pronucleus 
of C57BL/6N oozytes . The Col3a1-CreERT2 mice were bred 
with TGFbR2 flox/flox mice to generate Col3a1CreERT/
TGFbR2fl/fl mice . The bi-transgenic mice were treated with 
escalating doses of oral CCl4 for three weeks to induce 
advanced parenchymal liver fibrosis . To activate Cre 
recombinase and induce TGFßRII gene excision, a group 
of Col3a1CreERT/TGFbR2fl/fl mice was also treated with 
tamoxifen (5 injections during the three week fibrosis 
induction) . Livers were analyzed using histology, biochem-
ical determination of collagen and qPCR . Results: In the 
induced knockout mice total liver collagen was reduced by 
50%, and Sirius red stained collagen area by 47 % (both 
p<0 .001) . Total liver collagen (hydroxyproline content) 
was reduced by 40% (p<0 .01), and α-SMA positive HSC 
by 57% (p<0 .001) . This was accompanied by a significant 
suppression of key fibrogenic transcripts . Notably, serum 
ALT and AST were reduced by 30% and 16%, resp ., in the 
conditional HSC-TGFßRII ablated mice . Conclusions: 1 . We 
generated Col3a1CreERTDTGbR2fl/fl mice, with an induc-
ible HSC-specific knockdown of the TGFbIIR . 2 . HSC-spe-
cific disruption of TGFb signaling potently inhibits fibrosis 
progression, without increasing hepatic inflammation, a 
detrimental side-effect of general TGFb blockade . 3 . Inhi-
bition of TGFßRII, when targeted to HSC, is a highly effec-
tive antifibrotic therapy . 
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Nonclinical proof-of-concept for “hepatic 
artery infusion of cultured autologous bone 
marrow mesenchymal stem cells” in a canine 
liver fibrosis model
Tatsuro Nishimura1, Taro Takami1, Ryo Sasaki1, Yuki Aibe1, 
Takashi Matsuda1, Koichi Fujisawa3, Toshihiko Matsumoto4, 
Naoki Yamamoto2, Isao Sakaida1,3; 1Department of Gastro-
enterology & Hepatology, Yamaguchi University Graduate 
School of Medicine, Ube-Yamaguchi, Japan; 2Yamaguchi Uni-
versity Health Administration Center, Yamaguchi University, 
Yamaguchi, Yamaguchi, Japan; 3Center for Reparative Med-
icine, Yamaguchi University Graduate School of Medicine, 
Yamaguchi University, Ube, Yamaguchi, Japan; 4Oncology 
and Laboratory Medicine, Yamaguchi University Graduate 
School of Medicine, Yamaguchi University, Ube, Yamaguchi, 
Japan

Background: We have been developing regenerative ther-
apies using autologous bone marrow (BM)-derived mesen-
chymal stem cells (BMSCs) to treat decompensated liver 
cirrhosis: autologous BM cell infusion (drip infusion via 
a peripheral vein of non-cultured whole-BM cells) and a 
less invasive liver regeneration using cultured autologous 
BMSCs (drip infusion via a peripheral vein) . To develop 
more effective therapies, we established a canine liver 
fibrosis model, then evaluated the efficacy and safety 
of hepatic artery infusion of cultured autologous BMSCs 
compared with peripheral infusion . Methods: First, we 
harvested a small amount of BM fluid from the canine 
humerus and isolated and cultured BMSCs in Dulbecco’s 
modified Eagle’s medium containing 10% bovine serum . 
We then implanted a venous catheter in the stomach and a 
subcutaneous infusion port in the back of the neck of each 
canine, and induced liver fibrosis by repeatedly injecting 

CCl4 for 10 weeks . After 10 weeks of CCl4 injection, BMSCs 
(4 .0 x 105/kg) were infused back into the same canine via 
a peripheral vein or hepatic artery using angiography . 
While continuing CCl4 injections, a variety of assays were 
carried out before, and 4, 8 and 12 weeks after BMSCs 
infusion . Liver fibrosis and ICG half-life (t1/2) in peripheral 
vein infusion (Vein) and hepatic artery infusion (Artery) 
groups were compared with those in a control group (no 
cell infusion, only CCl4 injections) . In addition, BMSCs were 
increased to 1 .2 x 105/kg and were infused via hepatic 
artery . The safety of this approach was evaluated by 
contrast-enhanced computed tomography (CT) and serial 
blood tests after the infusion . Results: Four weeks after 
infusing BMSCs, liver fibrosis had improved significantly 
more in the Vein group (n=8) than in the Control group 
(n=10) (Δfibrotic area: -2 .5 ± 1 .1% vs . +0 .9 ± 1 .0%, p<0 .01) . 
ICG t1/2 (Δt1/2: -1 .2 ± 0 .7 min vs . +3 .1 ± 3 .4 min, p<0 .01) was 
also reduced in the Vein group . Moreover, ICG t1/2 in the 
Artery group (n=4) was significantly shorter at 8 weeks 
after administration (Δt1/2: -3 .8±1 .7 min vs . +0 .4±2 .4 min, 
p<0 .05) and 12 weeks after administration (Δt1/2: -4 .2±1 .7 
min vs . +0 .4±2 .7 min, p<0 .05) even compared with the 
Vein group . Post-infusion contrast-enhanced CT showed 
no liver infarction, and blood tests showed no elevation 
of either serum lactate dehydrogenase concentrations or 
hypercoagulability . Conclusion: We confirmed the efficacy 
and safety of hepatic artery infusion of cultured autol-
ogous BMSCs for evaluating liver fibrosis in this canine 
model, therefore providing nonclinical proof of concept .
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Targeting liver inflammation using Mincle- 
targeted liposomes as a novel drug delivery 
system.
Mikolaj Szachniewicz1, Matthias Bartneck2, Frank Tacke2, 
Ruchi Bansal1; 1Biomaterials, Science and Technology, MIRA 
Institute, University of Twente, Enschede, Netherlands; 
2Department of Medicine III, University Hospital RWTH 
Aachen, Aachen, Germany

Background: Inflammatory macrophages (Mφs) play a crit-
ical role in liver inflammation . Hepatocellular damage, 
instigated by viral infections, alcohol abuse or metabolic 
syndrome, results in the recruitment and activation of 
inflammatory cells mainly Mφs in the liver . Inflammatory 
Mφs initiates the process of liver injury progressing from 
liver fibrosis to cirrhosis and hepatocellular carcinoma . 
Therefore, selective targeted inhibition of the inflam-
matory macrophages would be a promising approach to 
attenuate liver inflammation or fibrosis . We identified 
Mincle receptor as a prospective target for pro-inflamma-
tory macrophages . In this study, we developed a novel 
delivery system, Mincle-targeted liposomes to achieve 
M1-specific uptake and to selectively deliver anti-inflam-
matory drugs to inhibit M1 Mφs thereby ameliorating 
liver inflammation . Methods: Specificity and significance 
of Mincle receptor was evaluated in-vitro in murine and 
human Mφs, in-vivo in CCl4-induced acute liver inflamma-
tion . Diverse Mincle-targeted liposomes were synthesized 
and characterized and tested for M1-specific uptake in 
murine and primary human Mφs using FACS . Predniso-
lone-encapsulated mincle-targeted liposomes were gener-
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ated, characterized and tested for efficacy in-vitro in RAW 
macrophages, primary BMDMs, human Kupffer cells and 
in-vivo in acute CCl4-induced liver injury mouse model . 
Results: Significant up-regulation of Mincle receptor was 
confirmed in murine and human M1 Mφs in-vitro, in-vivo 
in liver fibrosis mouse models and human fibrotic liver 
tissues . Mincle-targeted liposomes showed favorable 
size, stability and drug entrapment efficiency . Signifi-
cantly, mincle-targeted liposomes showed M1-specific 
uptake, while liposomes without targeting moiety showed 
comparatively reduced internalization at different time 
points . Furthermore, targeted liposomes demonstrated 
significantly reduced uptake in M2 restorative Mφs . No 
significant uptake in other cells was observed . Antibody 
blocking of Mincle receptor significantly inhibited uptake 
in M1 Mφ strongly suggesting Mincle-mediated mechanism 
of uptake . Prednisolone-encapsulated Mincle-targeted 
liposomes showed significant reduction in M1-specific 
inflammatory markers in RAW cells, murine BMDMs and 
human kupffer cells . In-vivo, prednisolone-encapsulated 
Mincle-targeted liposomes demonstrated specific liver 
uptake, highly significant attenuation in intra-hepatic 
inflammation and fibrotic parameters as compared to free 
prednisolone and non-targeted liposomes . Conclusion: 
This study presents a novel strategy to selectively target 
M1 Mφ therefore holds great promise for diagnosis and 
therapeutic treatment of liver fibrosis .
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Apoptosis Signal-regulating Kinase1-MAPKi-
nase p38 (ASK1-p38) Pathway Associated with 
IL-10 is Independently Correlated to Higher 
Percent (%) Collagen in Patients with Non-al-
coholic Steatohepatitis (NASH)
Zobair M. Younossi2,1, Azza Karrar2, Mariaelena Piero-
bon4, Maria Stepanova3, Kianoush Jeiran4, Zahra Youno-
szai2, Thomas Jeffers2, Sean C. Felix2, Kimberley A. Hodge4, 
Dinan Abdelatif1, Fanny Monge1, Lakshmi Alaparthi1, 
Aybike Birerdinc2, Zachary D. Goodman1, Vikas Chandhoke4, 
Emanuel F. Petricoin4; azza.karrar@inova.org; 1Center for 
Liver Diseases, Department of Medicine, Inova Fairfax Hos-
pital, Falls Church, VA; 2Betty and Guy Beatty Center for 
Integrated Research, Inova Health System, Falls Church, VA; 
3Center for Outcomes Research in Liver Disease, Washington 
DC, VA; 4Center for Applied Proteomics and Molecular Med-
icine, School of Systems Biology, George Mason University, 
Manassas, VA

Background: NASH is among the leading causes of liver 
disease in the U .S . Treatment targets for NASH are 
urgently needed . ASK-1 has been implicated in the patho-
genesis of apoptosis, fibrosis and inflammation in NASH . 
Our aim is to assess the role of ASK-1 in NAFLD by using 
Reverse Phase Protein Microarrays (RPMA) of the hepatic 
tissue of patients NASH and fibrosis . Methods: Hepatic 
tissue from 66 patients with biopsy-proven NAFLD [64% 
NASH, 61% portal fibrosis, 41% pericellular fibrosis] were 
included . Liver biopsies were read by study hepatopathol-
ogist according to NASH protocol . Percentage of collagen 
was quantified using Computer Assisted Morphometry 

(CAM) . Quantitative analysis of key phospho-signaling 
proteins in liver was performed by RPMA . Phosphopro-
teins independently associated with % collagen were 
identified by generalized linear model with adjustment 
for demographic, clinical and biomedical cofounders . 
Results: In multivariate analysis, after controlling for 
gender, age, diabetes, BMI, AST and ALT levels, only ASK1 
S83 (Beta=0 .65, SE=0 .028, p=0 .02), the receptor tyrosine 
kinase, Met Y1234/1235 (Beta=0 .45, SE=0 .17, p=0 .009), 
p38-MAPK T180/Y182 (Beta=0 .29, SE=0 .07, p=0 .0002), 
LIMK1T508/LIMK2 T505 (Beta=-0 .39, SE=0 .13, p=0 .004) and 
tissue remodeling-related inflammatory cytokines IL-10 
(Beta=1 .20, SE=0 .26, p<0 .0001) remained independently 
associated with % higher collagen deposition in the 
liver of subjects with NASH . Conclusions: This proteomic 
profiling of hepatic tissue reveals that phosphorylation of 
ASK-1 S38, p38 MAPK are significantly and independently 
associated with collagen deposition in patients with NASH . 
This suggests that ASK-1 may be an important therapeutic 
target for NASH-related fibrosis .

ASK1-p38 pathway in NASH fibrosis
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Clinical Phase 1b/2 Study Results for 
Safety, Pharmacokinetics, and Efficacy of 
ND-L02-s0201, a Novel Targeted Lipid Nanopar-
ticle (LNP) Delivering HSP47 siRNA for the 
Treatment of Patients with Advanced Liver 
Fibrosis
Eric Lawitz1, Rozalina I. Balabanska2, Edgar D. Charles3, 
Scott L. Friedman4, Julio A. Gutierrez1, Yoshiro Niitsu5, 
Fred Poordad1, Arun J. Sanyal6, Yasunobu Tanaka7, 
Ulrich Thienel8, Wenbin Ying9, Kageshi Maruyama7; 1Texas 
Liver Institute, San Antonio, TX; 2Tokuda Hospital Sofia, Sofia, 
Bulgaria; 3Bristol-Myers Squibb, Princeton, NJ; 4Icahn School 
of Medicine at Mount Sinai, New York, NY; 5Sapporo Medical 
University, Sapporo, Japan; 6Virginia Commonwealth Univer-
sity, Richmond, VA; 7Nitto Denko Corporation, Tokyo, Japan; 
8RRD International, Rockville, MD; 9Nitto BioPharma Incorpo-
rated, San Diego, CA

Objectives: ND-L02-s0201* is an injectable lipid nanopar-
ticle with a novel vitamin A analogue encapsulating a 
chemically-modified siRNA that inhibits heat shock protein 
47 (HSP47), a collagen chaperone in hepatic stellate cells . 
This Phase 1b/2 study aimed to evaluate the pharmacoki-
netics (PK), safety and efficacy of ND-L02-s0201 adminis-
tered for 5 weeks in subjects with advanced liver fibrosis . 
Methods: This was an open-label, multiple-dose, escala-
tion study of subjects with METAVIR F3-4 fibrosis due to 
either nonalcoholic steatohepatitis (NASH) or hepatitis C 
virus (HCV) . ND-L02-s0201 was intravenously infused once 
or twice weekly for 5 weeks in 3 cohorts (0 .2, 0 .4, & 0 .6 mg/
kg/wk) . Subjects had a baseline biopsy within 12 months 
(Cohort 1) or within 6 weeks (Cohorts 2 & 3) and a post-
therapy biopsy at Week 6 . PK, safety, & change in fibrosis 
stages were evaluated . Biopsies were staged by local 
pathologists, and specimens were also analyzed for HSP47 
(mRNA & protein) content, and alpha-smooth muscle actin 
protein (SMA) . Results: 25 subjects were treated (11 NASH, 
14 HCV, 14 males, 11 females, mean age 57 years, mean 
BMI 31 .8 kg/m2) . 18/25 subjects had HCV RNA<25 IU/mL; 
no subject received anti-HCV therapy within 12 weeks 
of Day 1 . 23 subjects completed 5 weeks treatment . The 
siRNA suggested linear PK (area under the curve), the 
mean terminal half-life was 22 .9-54 .4 hr, and there was 
no significant accumulation after multiple doses . Changes 
in fibrosis score at Week 6 are presented in Table 1 . Ishak 
and METAVIR scores improved in 5/9 & 3/9 NASH subjects 
and in 6/14 & 3/14 HCV subjects, respectively . FibroScan 
showed >10% decrease in 11/23 (48%) & 14/23 (61%) of 
subjects at Weeks 5 & 24, respectively . 8 subjects had tran-
sient adverse events (AEs) related to study drug that were 
mostly mild; the majority were classified as infusion-re-
lated reactions . The most common AE was asymptomatic 
increased lipase . Conclusion: In NASH and HCV subjects 
with advanced liver fibrosis, treatment with ND-L02-s0201 
for 5 weeks was associated with improvements in fibrosis, 
as assessed by biopsy . ND-L02-s0201 showed linear PK and 
was well-tolerated, with no dose-limiting toxicities up to 
0 .6 mg/kg/wk . These results support further evaluation 
in patients with advanced liver fibrosis . *Further clinical 
development as BMS-986263

Table 1: Fibrosis Change at Week 6

Disclosures:

Eric Lawitz - Advisory Committees or Review Panels: AbbVie, Achillion 
Pharmaceuticals, Regulus, Theravance, Enanta, Idenix Pharmaceuticals, 
Janssen, Merck & Co, Novartis, Gilead; Grant/Research Support: AbbVie, 
Achillion Pharmaceuticals, Boehringer Ingelheim, Bristol-Myers Squibb, 
Gilead Sciences, GlaxoSmithKline, Idenix Pharmaceuticals, Intercept 
Pharmaceuticals, Janssen, Merck & Co, Novartis, Nitto Denko, Theravance, 
Salix, Enanta; Speaking and Teaching: Gilead, Janssen, AbbVie, Bristol 
Meyers Squibb, Merck, intercept

Edgar D . Charles - Employment: Bristol-Myers Squibb

Scott L . Friedman - Consulting: Ironwood Pharmaceuticals, Glycotest, 
Allergan Pharmaceuticals, Madrigal Pharmaceuticals, Metacrine, Conatus 
Pharm, Jecure Therapeutics, Genfit, Galectin Therapeutics, Exalenz 
Biosciences, Abbvuiew PHarmaceuticals, Revive Therapeutics, Morphic 
Rock, Nitto Corp ., Scholar Rock, Xtuit Therapeutics, Kowa Pharmaceuticals, 
Blade Therapeutics, DeuteRx, Abbvie, Novartis, BirdRock Bio, Arbutus, 
Sanofi Aventis, Chemocentryx, Nimbus Therapeutics, Bristol Myers Squibb, 
Karos Pharmaceuticals, Gemphire Pharm ., Galmed, Northern Biologics, 
Takeda Pharmaceuticals, Gilead Pharm ., Glympse Bio, Fractyl Bioscience, 
Dicerna Pharmaceuticals, Dignity Biosciences; Grant/Research Support: 
Enanta Pharm ., Zafgen Pharmaceuticals; Stock Shareholder: Intercept 
Pharma

Arun J . Sanyal - Advisory Committees or Review Panels: Bristol Myers, 
Gilead, Genfit, Abbott, Ikaria, Pfizer, Novartis, Virology Education, 
Intercept, Sanofi; Consulting: Salix, Immuron, Exhalenz, Nimbus, 
Genentech, Echosens, Takeda, Merck, Enanta, Zafgen, JD Pharma, Islet 
Sciences, ardelyx; Grant/Research Support: Salix, Genentech, Intercept, 
Ikaria, Takeda, GalMed, Novartis, Gilead, Tobira; Independent Contractor: 
UpToDate, Elsevier; Management Position: Sanyal Biotechnology; Stock 
Shareholder: Exhalenz, Hemoshear, Akarna, tiziana, Genfit

Yasunobu Tanaka - Employment: Nitto Denko; Stock Shareholder: Nitto 
Denko

Ulrich Thienel - Employment: RRD International; Independent Contractor: 
Nitto

Kageshi Maruyama - Management Position: Nitto Denko Corp; Stock 
Shareholder: Nitto Denko Corp

The following people have nothing to disclose: Rozalina I . Balabanska, 
Julio A . Gutierrez, Yoshiro Niitsu, Fred Poordad, Wenbin Ying

433
Non-invasive measurement of fibrogenic 
activity by metabolic labeling of lumican in 
HCV patients before and after DAA treatment 
indicates rapid anti-fibrogenic effects after 
HCV cure
David P. Del Bello1,2, Mark Miller1, Kelvin Li3,4, Hussein Moham-
med3, Mark D. Fitch3, Martin Decaris4, Youngmin A. Lee1,5, 
Meena B. Bansal1, Marc K. Hellerstein3,4, Andrea D. Branch1; 
1Liver Diseases, Icahn School of Medicine at Mount Sinai, New 
York, NY; 2Infectious Diseases, Icahn School of Medicine at 
Mount Sinai, New York, NY; 3Nutritional Sciences and Tox-
icology, University of California, Berkeley, CA; 4KineMed, 
Emeryville, CA; 5Laboratory of RNA Molecular Biology, Rocke-
feller University, New York, NY

Background: Excess hepatic scar formation occurs in 
patients with hepatitis C virus (HCV) . Metabolic labeling 
of proteins in the fibrogenic pathway has elucidated scar 
formation in patients with liver disease . This method has 
not yet been applied to monitor the impact of HCV cure 
on scar dynamics . Aim: To compare hepatic scar dynamics 
in patients cured of HCV at an early stage of liver disease 
(F0-2) to a later stage (F3-4) . Methods: Liver fibrosis stage 
of subjects was measured by transient elastography (TE) . 
For metabolic labeling, subjects drank aliquots of heavy 
water for 14 days prior to starting direct acting antiviral 
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(DAA) treatment and again at the end of treatment 
(EOT) . Subjects provided blood samples during both 
labeling periods for analysis of synthesis rates of circu-
lating proteins by liquid chromatography-mass spectros-
copy . Scar dynamics were determined from the fractional 
synthesis rate (FSR) of plasma lumican, which previously 
correlated with the rate of hepatic collagen I synthesis 
in HCV patients . Results: All eight male subjects (median 
age 60 years, 50% black) achieved a sustained virolog-
ical response 12 weeks after EOT . At baseline, the four 
patients with F3-4 fibrosis (>12 .5 kPa by TE) had higher 
lumican FSR (median 0 .068 /d; IQR 0 .061-0 .076) than the 
four F0-2 patients (0 .044 /d; IQR 0 .034-0 .055; p<0 .04) . At 
EOT, the decrease in lumican FSR was greater in the F3-4 
group (0 .043 /d; IQR 0 .028-0 .055) than in the F0-2 group 
(0 .015 /d; IQR 0 .0052-0 .017), eliminating the difference 
between the groups . Conclusion: This study quantifies 
the impact of HCV cure on the trajectory of scar forma-
tion through non-invasive means . While confirmation in a 
larger study is needed, our findings suggest that HCV cure 
has rapid anti-fibrogenic effects, particularly in advanced 
liver fibrosis .
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Circulating let-7 levels in serum and extracel-
lular vesicles correlate with hepatic fibrosis 
progression in chronic hepatitis C
Kentaro Matsuura1,2, Etsuko Iio1,3, Nobuhiro Aizawa4, 
Hirayuki Enomoto4, Shuhei Nishiguchi4, Hidenori Toyoda5, 
Takashi Kumada5, Kayoko Matsunami1,3, Kei Fujiwara1, 
Shunsuke Nojiri1, Valeria De Giorgi2, Richard Y. Wang2, 
Kazi Salam2, Aparna Vuppala2, Robert D. Allison2, Patri-
zia Farci6, Harvey J. Alter2, Yasuhito Tanaka3; 1Department 
of Gastroenterology and Metabolism, Nagoya City University 
Graduate School of Medical Sciences, Nagoya, Japan; 2Depart-
ment of Transfusion Medicine, Clinical Center, National Insti-
tutes of Health, Behtesda, MD; 3Department of Virology and 
Liver Unit, Nagoya City University Graduate School of Med-
ical Sciences, Nagoya, Japan; 4Division of Hepatobiliary and 
Pancreatic Disease, Department of Internal Medicine, Hyogo 
College of Medicine, Nishinomiya, Japan; 5Department of 
Gastroenterology and Hepatology, Ogaki Municipal Hospital, 
Ogaki, Japan; 6Hepatic Pathogenesis Section, Laboratory of 
Infectious Diseases, National Institutes of Allergy and Infec-
tious Diseases, National Institutes of Health, Bethesda, MD

BACKGROUND & AIMS: We recently revealed that circu-
lating microRNA let-7 levels in plasma and plasma-derived 
extracellular vesicles (EVs) correlated with hepatic fibrosis 
progression in the natural course of chronic hepatitis C 
virus (HCV) infection using a prospectively followed and 
well-characterized HCV-infected blood donor cohort in 
the U .S . (Matsuura et al . Hepatology 2016;64:732-45) . 
Here, we investigated the association between circulating 
let-7 levels and disease progression using serum samples 
in Japanese chronic hepatitis C cohort, and the function 
of let-7 on hepatic fibrogenesis using human hepatic stel-
late cell line (LX-2) . METHODS: We analyzed let-7a-5p and 
miR-122-5p levels in serum and serum-derived EVs in 84 
Japanese patients who underwent a liver biopsy (METAVIR 
score F1/2/3/4: n=20/20/19/25) by quantitative real-time 
polymerase chain reaction (qRT-PCR) . We used Target-
Scan to predict target genes of let-7 and carried out a 
pathway analysis of the target genes of let-7 using Inge-
nuity Pathway Analysis in bioinformatic analyses . For the 
functional analyses, we measured let-7a-5p levels in LX-2 
cells after treatment with several cytokines such as TGF-β1 
and PDGF-BB, and the expression levels of genes related 
with hepatic fibrogenesis after transfection of let-7a-5p 
mimic into LX-2 cells by qRT-PCR and microarray anal-
yses . RESULTS: let-7a-5p levels in serum were significantly 
lower in patients with cirrhosis than those with F1-3, and 
were correlated to hepatic fibrotic scores such as platelet 
counts, APRI and FIB-4 . Furthermore, the receiver operating 
characteristic curve analysis indicated that the ability to 
discriminate cirrhosis by serum let-7a-5p level was superior 
to that by APRI or FIB-4 . Meanwhile, measuring let-7s levels 
in EVs was not superior to intact serum for discriminating 
cirrhosis . miR-122-5p levels in serum and EVs were positively 
correlated with inflammatory activity, but not fibrosis . 
Pathway analysis suggested that low levels of let-7 may 
influence hepatic fibrogenesis through activation of TGF-β 
signaling in hepatic stellate cells . Indeed, several cytokines 
suppressed let-7 levels, and overexpression of let-7 mimic 
changed the mRNA levels of several genes which were 
involved with hepatic stellate cell activation and hepatic 
fibrogenesis . CONCLUSION: Serum let-7 level may serve as a 
promising surrogate marker for hepatic fibrosis progression 
in chronic hepatitis C . Also, let-7 in cells might be involved 
with the mechanism of hepatic fibrogenessis .
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SOX9 predicts progression of liver fibrosis in 
patients with chronic hepatitis C
Varinder S. Athwal1,2, James Pritchett3,1, Abed Zaitoun4,6, Wil-
liam Irving5,6, Indra Neil Guha7,6, Neil Hanley1,8, Karen Piper 
Hanley1; 1Division of Diabetes, Endocrinology and Gastro-
enterology, University of Manchester, Manchester, United 
Kingdom; 2Department of Gastroenterology, University Hos-
pitals of South Manchester, Manchester, United Kingdom; 
3Healthcare Sciences, Manchester Metropolitan University, 
Manchester, United Kingdom; 4Department of Histopathol-
ogy, Nottingham University Hospitals, Nottingham, United 
Kingdom; 5Department of Microbiology, Nottingham Uni-
versity Hopsitals NHS Trust, Nottingham, United Kingdom; 
6NIHR BRU in Gastroenterology and Hepatology, University 
of Nottingham, Nottingham, United Kingdom; 7Department 
of Gastroenterology and Hepatology, Nottingham University 
Hospitals NHS Trust, Nottingham, United Kingdom; 8Research 
and Innovation Department, Central Manchester NHS Foun-
dation Trust, Manchester, United Kingdom

Background: Fibrosis is caused by the pathological depo-
sition of extracellular matrix and is the common endpoint 
of many chronic liver diseases . However, rate of fibrosis 
accumulation is variable and difficult to predict, in part 
because the intracellular mechanisms, operating in myofi-
broblasts to drive fibrosis progression, are incompletely 
understood . No single marker accurately predicts risk of 
fibrosis progression before the onset of significant fibrosis . 
We have identified previously that the transcription 
factor, SOX9, regulates components of the fibrotic extra-
cellular matrix in the liver . We hypothesized that SOX9 
prevalence would indicate which patients were destined 
to suffer from progressive liver fibrosis . Methods: 115 
chronic hepatitis C (CHC) infected treatment naive patients 
with sequential liver biopsy were assessed for fibrosis 
progression on sequential biopsy . Inter-biopsy interval was 
a median 3 .5 years . Immunohistochemistry was used for 
SOX9+ve cell counting in the index biopsy and co-staining 
was used to define cellular types . A sub-group of patients 
with no/mild fibrosis were divided into those whose 
follow up biopsy had progressive fibrosis and those whose 
fibrosis did not progress . Differences in SOX9 positivity 
were assessed in these cohorts and a SOX9 index defined 
to predict progressive disease . Results: The total SOX9 and 
the combined hepatic stellate cell/hepatocyte (HSC/Hep) 
SOX9 index were sequentially increased in biopsies with 
worsening degrees of liver fibrosis . The SOX9 index in the 
initial biopsy also correlated with future progression of 
fibrosis (total SOX9 index, R2 = 0 .990) . In patients whose 
initial biopsy showed no/mild fibrosis an elevated total and 
HSC/Hep SOX9 index significantly predicted progression 
(AUROC, 0 .910) . The predictive value of the SOX9 index 
was independent of patient age and time between biop-
sies and was superior to previously identified risk factors 

including age, gender, ALT and histological necroinflam-
mation . Conclusions: SOX9 is a single histopathological 
measure that correlates with liver fibrosis . In patients with 
early fibrosis, SOX9 index accurately predicts which will 
develop progressive fibrosis and cirrhosis .
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Plasma cell-free DNA harbours novel genome-
wide methylome signatures associated with 
advanced fibrosis in non- alcoholic fatty liver 
disease
Timothy Hardy1,2, David Dolan3, Marie P. Boyle1,2, Stu-
art McPherson1,2, Elsbeth Henderson1,2, Christopher P. Day1, 
Dina Tiniakos1,4, Quentin M. Anstee1, Sushma Grellscheid3, 
Jelena Mann1, Derek Mann1; 1ICM, Newcastle University, New-
castle upon Tyne, United Kingdom; 2Hepatology, Newcastle 
upon Tyne Hospitals NHS Foundation Trust, Newcastle upon 
Tyne, United Kingdom; 3School of Biological Sciences, Durham 
University, Durham, United Kingdom; 4Cellular Pathology, 
Newcastle upon Tyne Hospitals NHS Foundation Trust, New-
castle upon Tyne, United Kingdom

Background and Aims: NAFLD is the most common 
cause of liver dysfunction in the Western World . Inva-
sive liver biopsy remains the gold standard for assessing 
fibrosis stage, the key histological determinant of disease 
progression . Thus, development of non–invasive fibrosis 
biomarkers, underpinned in the biology of the disease is 
urgently needed . We have recently shown that differen-
tial DNA methylation can be detected in the circulating 
plasma DNA and be used to distinguish NAFLD patients 
with mild from advanced fibrosis . In this study, we aimed 
to sequence and map the methylome of plasma cell-free 
DNA in order to (1) discover novel differentially meth-
ylated regions/ loci associated with advanced fibrosis, 
and (2) potentially identify new pathways with which 
to understand fibrosis progression in NAFLD . Methods: 
Using the Illumina HiSeq 2500 platform, plasma cell-free 
DNA from 24 patients with biopsy-proven NAFLD under-
went Whole Genome Bisulfite Sequencing (WGBS) . Data 
were analysed and alignment carried out using Bismark 
and DMR/DML testing using BS-Seq . Pathway analysis was 
performed using Panther GO and Reactome Databases . 
Results: 11 patients had mild fibrosis (F0-2) and 13 patients 
had severe fibrosis (F3-4) . Using WGBS, we discovered > 
750 differentially methylated regions (DMRs) and over 
16,000 differentially methylated loci (DML); top hyper-
methylated DMRs include COL18A, RAF1, and STK25 whilst 
top hypomethylated DMRs include PTPRN2, and MXRA7 . 
Pathway analysis showed significant enrichment for genes 
involved in the regulation of cellular metabolism, cancer 
pathways and regeneration . Conclusions: Our data is the 
first complete methylome map of circulating plasma DNA 
in NAFLD patients . We show that plasma cell-free DNA 
harbours exciting, novel methylation signatures that could 
not only be used to non-invasively distinguish patients 
with advanced NAFLD fibrosis, but also identify new path-
ways with which to understand disease transitions from 
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steatosis to fibrosis in NAFLD . Further validation in large 
patient cohorts is now underway .
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Comparative evaluation of circulating LOXL-2 
and TNC-C in HCV/HIV, HIV and HCV infec-
tions, in relation to liver fibrosis severity, and 
pre and post anti-viral therapy
Akif Altinbas1, Jacinta A. Holmes1, Shadi Salloum1, 
Anna Lidofsky1, Nadia Alatrakchi1, Ma Somsouk2, Peter Hunt2, 
Steven G. Deeks2, Kara W. Chew3, Georg M. Lauer1, 
Annie J. Kruger1, Wenyu Lin1, Raymond T. Chung1; 1Medicine, 
Massachusetts General Hospital, Boston, MA; 2Department of 
Medicine, University of California San Francisco, San Francisco, 
CA; 3Department of Medicine, David Geffen School of Medi-
cine at UCLA, Los Angeles, CA

Background: Lysyl oxidase-like 2 (LOXL-2) and tenascin C 
(TNC-C) play important roles in organ fibrosis . However, 
their role in HIV and/or HCV-related liver fibrosis and 
severity of fibrosis is not fully understood . Aim: We 
assessed the impact of HIV, HCV and HIV/HCV infection as 
well as the severity of liver fibrosis on circulating LOXL-2 
and TNC-C levels . Methods: Healthy controls (HC, n=22), 
HIV monoinfected (n=15), HCV monoinfected (n=52) and 
HCV/HIV coinfected (n=92) patients were included . The 
HIV monoinfected and a subset of HIV/HCV coinfected 
(n=20) patients had paired samples prior to and six months 
after initiation of antiretroviral therapy (ART) . The other 
69 HCV/HIV patients were already on ART and had paired 
samples prior to and after interferon (IFN)-based HCV 
therapy . Circulating LOXL-2 and TNC-C were measured by 
ELISA . Liver fibrosis stages were stratified as no/mild (Ishak 
F0-1), intermediate (F2-3) and advanced (F4-6) fibrosis . 
Results: LOXL-2 was significantly higher in infected 
patients compared to HC, with the highest levels observed 
in HCV/HIV coinfection, suggesting cooperative elevation 
(Fig.1a) . In HCV/HIV coinfection, LOXL-2 levels were higher 
in intermediate fibrosis compared to no/mild fibrosis, but 
no difference between the other groups (Fig.1b) . LOXL-2 
did not significantly differ in HCV monoinfected subjects 
according to fibrosis stage (not shown) . In contrast, TNC-C 
levels were significantly higher in HCV and HCV/HIV infec-
tion compared to HC, but were non-significantly elevated 
in HIV-monoinfection (Fig.1c) . Interestingly, TNC-C levels 
increased in intermediate fibrosis in HCV/HIV patients, 
while levels in advanced fibrosis were similar to the 
levels in no/mild fibrosis group (Fig.1d) but did not differ 
according to fibrosis stage in HCV individuals (not shown) . 
Among HCV/HIV patients, LOXL-2 levels were signifi-
cantly lower at 6 months post IFN-based therapy, while 
TNC-C levels increased significantly (Fig.1e) . In contrast, 
in patients initiating ART, ART did not alter LOXL-2 or 
TNC-C levels (not shown) . Conclusion: Our data suggest 
that both HCV and HIV contribute to LOXL-2 elevation, 
while HCV and to a lesser extent HIV are important drivers 
of TNC-C elevation . In HCV/HIV coinfected patients, both 
LOXL-2 and TNC-C were significantly higher in interme-
diate fibrosis compared to no/mild fibrosis, but did not 

further increase in advanced fibrosis, suggesting that they 
may be markers of fibrogenesis rather than accumulated 
fibrosis . IFN therapy was associated with decreased LOXL-2 
and increased TNC-C . LOXL-2 and TNC-C may have utility as 
markers of hepatic fibrogenesis, particularly in the context 
of HCV/HIV coinfection .
Disclosures:

Jacinta A . Holmes - Grant/Research Support: NIH, AASLD, AbbVie, ACTG

Kara W . Chew - Grant/Research Support: Merck, Gilead

Georg M . Lauer - Grant/Research Support: AbbVie

Raymond T . Chung - Advisory Committees or Review Panels: Alnylam; Grant/
Research Support: Gilead, Abbvie, Merck, BMS, Boehringer Ingelheim, 
Janssen

The following people have nothing to disclose: Akif Altinbas, Shadi Salloum, 
Anna Lidofsky, Nadia Alatrakchi, Ma Somsouk, Peter Hunt, Steven G . Deeks, 
Annie J . Kruger, Wenyu Lin

438
Porphyromonas Gingivalis Is Associated With 
Disease Severity In Patients With Alcoholic 
Liver Disease And Increases Hepatic Stellate 
Cell Activation
Yun Zhou1, Vatsalya Vatsalya1, Craig J. McClain1,2, 
Wenke Feng1; 1University of Louisville, Louisville, KY; 2Robley 
Rex VAMC, Louisville, KY

Alcohol liver disease (ALD) is caused by alcohol abuse and 
ranges from simple steatosis to steatohepatitis, fibrosis 
and cirrhosis . However, only a small portion of patients 
with alcohol-induced simple steatosis develop advanced 
ALD . Moreover, the risk factors for ALD development are 
not fully understood . Previous studies have identified that 
periodontal disease is a risk factor for metabolic diseases 
such as non-alcoholic fatty liver disease (NAFLD) and type 
2 diabetes . The association between periodontal disease 
and ALD is unknown . In the current study, we analyzed 
the relevance of Porphyromonas gingivalis (P. gingivalis), 
a major pathogenic bacteria causing periodontitis, in 
ALD patients, and studied the role of P. gingivalis in the 
activation of alcohol-exposed hepatic stellate cells (LX-2 
cell line) and in the development of fibrosis in an animal 
model of ALD . Plasma samples from ALD patients were 
collected and antibody levels against P. gingivalis were 
determined by using P. gingivalis whole cell ELISA . P. 
gingivalis IgG antibody levels were significantly higher in 
severe ALD patients than that in moderate ALD patients . 
P. gingivalis IgM and IgA antibodies were also detected 
in patients . Next, we fed mice with alcohol-containing 
Lieber-DeCarli diet for 4 weeks and P. gingivalis (ATCC 
33277) was injected (3 .5X108 pfu/mice) 24 hrs before sacri-
ficing . Staining of liver sections showed that liver fibrosis 
was more severe in P. gingivalis-infected, alcohol-fed mice 
compared to P. gingivalis –infected, control-fed mice, 
indicating an activation of hepatic stellate cells (HSC) . In 
addition, LX-2 cells were cultured in 50-mM-ethanol-con-
taining medium for 4 weeks and then infected with 
33277 for 24 hrs . mRNA expression of fibrogenic genes, 
Collagen 1A1, TGFβ1, α-SMA, Fibronectin and MMP2, were 
significantly increased in alcohol-treated cells compared 
to non-treated cells . P. gingivalis infection also increased 
LX-2 cell viability . Collectively, our results suggest that P. 
gingivalis infection might be an additional risk factor for 
the progression of ALD and hepatic stellate cell activation 
is likely the responsive mechanism for the role of P. gingi-
valis in ALD .
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Serum galectin-9 levels are correlated to liver 
fibrosis regardless of chronic inflammation or 
hepatocellular carcinoma complications.
Koji Fujita1, Toshiro Niki2,3, Takashi Himoto4, Tsutomu Masaki1; 
1Gastroenterology and Neurology, Kagawa University, Kita, 
Japan; 2Immunology and Immmunopathology, Kagawa Uni-
versity, Kita, Japan; 3Galpharma, KIta, Japan; 4Kagawa Prefec-
tural University of Health Science, Sanuki, Japan

Background: Chronic liver diseases progress from chronic 
inflammation to fibrosis to tumorigenesis . Galectin-9, 
a β-galactoside-specific animal lectin, is indicated to 
contribute to all three steps of progression . The aim of 
this study was to determine which of the three steps was 
most dominant in elevating the serum galectin-9 concen-
tration and to test the possibility of galectin-9 as a serum 
biomarker . Methods: Japanese patients with chronic hepa-
titis, liver cirrhosis, hepatocellular carcinoma, nonalcoholic 
fatty liver disease or alcoholic liver disease who provided 
informed consent were enrolled in this study . The serum 
galectin-9 levels were measured using a sandwich ELISA . 
Multiple regression analyses were performed using EZR 
to identify factors which determined serum galectin-9 
concentration . Results: A total of 101 patients with 
50 cases of chronic hepatitis, 51 cases of cirrhosis were 
enrolled; the cohort included 45 cases of HCV infection, 13 
cases of HBV infection, 46 cases with HCC-related compli-
cations . The median serum galectin-9 concentration was 
77 .54 pg/ml (inter quartile range: 18 .89-241 .9 pg/ml) . The 
multiple linear regression analysis proved that Fib-4 index, 
which indicates the degree of liver fibrosis, was able to 
predict the serum galectin-9 levels with statistical signif-
icance . Multiple logistic regression analysis determined 
that 10 pg/ml increase of serum galectin-9 concentra-
tion yielded odds ratio 3 .90 in liver fibrosis progression . 
Conclusion: The current analysis revealed that in patients 
with chronic liver disease, the serum galectin-9 concentra-
tion is a potential biomarker of liver fibrosis regardless of 
chronic inflammation or the presence of HCC complica-
tions . Furthermore, higher serum galectin-9 levels were 
identified as a predictor for liver fibrosis progression .
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Treatment with ND-L02-s0201, a Novel Targeted 
Lipid Nanoparticle (LNP) Delivering HSP47 
siRNA, Results in Fibrosis Resolution in Preclin-
ical Rat Models
Yun Liu1, Jun Zhang2, Jean-Pierre Clamme1, Jiping Yao1, 
Alistair Quimbo1, John Gaudette1, Liping Wang1, Violetta Ako-
pian2, Victor Knopov2, Yoshiro Niitsu3, Kageshi Maruyama4, 
Wenbin Ying1; 1Nitto BioPharma Incorporated, San Diego, CA; 
2Nitto Denko Technical, Oceanside, CA; 3Sapporo Medical Uni-
versity, Osaka, Japan; 4Nitto Denko Corporation, Tokyo, Japan

Background: ND-L02-s0201* is being developed for the 
treatment of liver fibrosis and cirrhosis . The principal cell 
type responsible for liver fibrosis is the hepatic stellate cell 
(HSC), a resident perisinusoidal cell that takes up vitamin 
A . Activated HSCs synthesize and secrete procollagen, 
which accumulates as insoluble collagen causing fibrosis . 
Heat shock protein 47 (HSP47) is a molecular chaperone 
that facilitates collagen triple helix formation and is crit-
ical for collagen formation . ND-L02-s0201 is an injectable 
LNP with a novel vitamin A analogue that encapsulates 
a chemically-modified small interfering ribonucleic acid 
(siRNA) that inhibits the expression of heat shock protein 
47 (HSP47) . Here we report the complete preclinical eval-
uation of ND-L02-s0201 for the treatment of hepatic 
fibrosis . Methods: Cultured stimulated rat primary hepatic 
stellate cells (HSCs) were used as an in vitro model system 
to evaluate the knockdown (KD) by qRT-PCR of gp46 
mRNA (rat homolog of HSP47) following treatment with 
ND-L02-s0201 . Dimethylnitrosamine (DMN) is commonly 
used to induce liver damage and, fibrosis/cirrhosis forma-
tion in rats . We have adapted this rat model to 1) eval-
uate in vivo KD in a 1-week model and 2) evaluate in 
vivo efficacy in a 9- and 16-week model in which the 
fibrotic changes were maintained throughout the study . 
Efficacy endpoints included body and organ weights, 
gp46 expression, hydoxyproline deposition (indicator of 
collagen), liver function analysis (clinical chemistry), histo-
logical assessment (trichrome and Sirius red staining) and 
animal survival . Results: In activated primary rat HSCs, 
ND-L02-s0201 treatment led to 90% gp46 KD with a 10 
nM EC50 . In the 1-week DMN model, single intravenous 
administration of ND-L02-s0201 resulted in gp46 KD with 
a 0 .22 mg/kg IC50 . In the 9-week DMN model, efficacy was 
observed following a 5-week treatment period, dosed 
either once or twice weekly, for a total dose of 4 .5 to 8 .25 
mg/kg . Extended treatment of ND-L02-s0201 for 12 weeks 
in the 16-week model resulted in comparable efficacy as 
compared to that of the 5-week dose regimen . Also in 
the 16-week model, different treatment duration (5, 8 or 
12 weeks) and different dosing frequency (once or twice 
weekly) had comparable efficacy . Conclusion: Preclin-
ical studies demonstrate weekly treatment for 5 weeks 
promotes structural and functional restoration from a 
fibrotic disease state which is maintained for a minimum of 
7 weeks . These studies provide strong evidence to support 
continuing efforts in ND-L02-s0201* development for the 
treatment of hepatic fibrosis and cirrhosis . *Further clinical 
development as BMS-986263
Disclosures:
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Kageshi Maruyama - Management Position: Nitto Denko Corp; Stock 
Shareholder: Nitto Denko Corp

The following people have nothing to disclose: Jun Zhang, John Gaudette, 
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441
Non-invasive Biomarkers predictive of fibrotic 
improvement of liver after Telbivudine Treat-
ment in chronic hepatitis B Patients
Shenglin Ma1, Eric Chen1, Alexandre Avrameas1, Marie-
Anne Valentin1, Bin Li1, Rashid Khan Pathan2, Alessandra Vital-
iti1; 1Novartis Institutes for Biomedical Research, Cambridge, 
MA; 2Novartis Healthcare Pvt, Ltd, Hyderabad, India

Background: Telbivudine (LDT) is a potent antiviral drug 
against HBV, and is approved for treatment of chronic hepa-
titis B . In clinical trials with Chinese chronic HBV patients, 
LDT has demonstrated durable efficacy and safety over 
long term treatment . In addition to virological response, 
resolution of liver inflammation and fibrosis regres-
sion were also reported . Here we investigated changes 
of biomarkers that are linked to liver fibrosis from LDT 
studies . Specifically, serum levels of PIIINP, TIMP-1, YKL-40, 
and BD-2 were analyzed with available blood samples . 
Correlation of changes in these biomarkers with improve-
ment of liver histology was also determined and reported 
in this abstract . Methods: The biomarkers (PIIINP, TIMP-1, 
YKL-40, and BD-2) were measured with immunoassays . 
The methods were validated according to Novartis internal 
SOP . Ishak fibrosis scores for some subjects were obtained 
with biopsy before and after 5 years of LDT treatment . All 
patient samples used in this study are from five LDT studies 
(NV-02B-007, NV-02B-015, LDT600A2303, LDT600ACN04, 
and LDT600ACN04E1), and are documented with informed 
consent . Results: About 270 samples were measured for 
the PIIINP, TIMP-1, YKL-40, and BD-2, including: 32 samples 
from 8 patients in NV-02B-007 (biopsy at baseline) at base-
line, week12, week24, and week48; 180 samples from 
60 patients in LDT600A2303 at baseline, week48, and 
week104; 58 samples from 58 patients in LDT600ACN04E1 
(biopsy at week1) at week1 . Within measured samples, 
only 8 patients participated in five years studies (from 
NV-02B-007 until the LDT600ACN04E1), who had the liver 
biopsy and Ishak fibrosis results . Our data showed that 
PIIINP, TIMP-1 and YKL40 decreased within 6 months of 
LDT treatment, and remained stable after that during the 
following 5 years treatment period; level of BD-2 did not 
change while on LDT treatment . Ishak fibrosis scores of 
patients were reported to be decreased after 5 years LDT 
treatment comparing to the baseline . Based on associa-
tion analysis, decrease of PIIINP is correlated with Ishak 
scores, and no correlation was observed between TIMP-1 
or YKL40 with Ishak score . Conclusion: A meta-analysis 
of biomarkers in LDT clinical studies revealed a marked 
decrease of PIIINP, TIMP-1 and YKL-40 within the early 
period of LDT treatment (around week 12 to 24) . Change 
of PIIINP within the first six months was correlated with 
improvement of liver fibrosis indicated by Ishak fibrosis 
score after five years of LDT treatment . The results suggest 
PIIINP can be a promising non-invasive marker for early 
indication of chronic HBV patients, who would benefit 
from regression of liver fibrosis by LDT treatment .
Disclosures:

Marie-Anne Valentin - Employment: NOVARTIS; Stock Shareholder: 
NOVARTIS

Bin Li - Employment: Novartis

The following people have nothing to disclose: Shenglin Ma, Rashid 
Khan Pathan
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Refined quantitative assessment of septa to 
determine the different type of septa in chronic 
hepatitis B patients.
Bingqiong Wang1, Yameng Sun1, Jialing Zhou1, Xiao n. Wu1, 
Yuanyuan Kong1, Yongpeng Chen11, Lungen Lu2, 
Hongxin Piao13, Wei Jiang12, You q. Xu3, Xie Wen4, Bo Feng5, 
Yuemin Nan6, Zheng Huanwei7, Hai Li8, Tailing Wang9, 
Hui Liu10, Chen Shao10, Lin Wang1, Xiaojuan Ou1, Jidong Jia1, 
Hong You1; 1Liver center, Beijing Friendship hospital, Bei-
jing, China; 2Department of Gastroenterology, Shanghai 
First People’s Hospital, Shanghai Jiaotong University School 
of Medicine, Shanghai, China; 3GI department, Beijing Tian-
tan Hospital, Capital Medical University, Beijing, China; 4Cen-
ter of Liver Diseases, Beijing Ditan Hospital, Capital Medical 
University, Beijing, China; 5Hepatology Institute, Peking Uni-
versity People’s Hospital, Beijing, China; 6Department of Tra-
ditional and Western Medical Hepatology, Third Hospital of 
Hebei Medical University, Shijiazhuang, China; 7Department 
of Infectious Disease, the Fifth Hospital of Shijiazhuang City, 
Shijiazhuang, China; 8Department of Hepatopancreatobiliary 
and Splenic Medicine, Affiliated Hospital, Logistics Univer-
sity of People’s Armed Police Force, Tianjin, China; 9Depart-
ment of Pathology, China-Japan Friendship Hospital, Beijing, 
China; 10Department of Pathology, Beijing Youan Hospital, 
Capital Medical University, Beijing, China; 11Department of 
Infectious Diseases, Nanfang Hospital, Southern Medical Uni-
versity, Guangzhou, China; 12Department of Gastroenterol-
ogy, Zhongshan Hospital, Fudan University, Shanghai, China; 
13Infectious Department, Affiliated Hospital of Yanbian Uni-
versity, Yanji, China

Background: Liver fibrosis can be reversed after effective 
therapy . Some histological parameters of fibrosis septa 
have been regarded as indicators for fibrosis regres-
sion . Here, we aimed to to quantify the septa features 
to determine the regressive and progressive septa by a 
fully-quantitative method (qFibrosis) in chronic hepatitis 
B (CHB) patients . METHODS: CHB patients with paired 
biopies whose Ishak fibrosis stage≥3 were enrolled . Biopsy 
samples were imaged by second harmonic generation/ two 
photon excitation fluorescence (SHG/TPEF)-based micros-
copy to quantify collagen features from portal, septal 
and fibrillar area . Septa area were then extract by digital 
image processing technology . Univariate and multivariate 
analysis were used to identify parameters related with 
regressive septa . RESULTS : Fifty CHB patients with paired 
liver biopsy were included . According to the changes of 
Ishak stage and qFibrosis score before and after treatment, 
patients were subdivided into fast reverse group(≥2-point 
decrease by Ishak, 4/50, 8%), slow reverse group(≥1-point 
decrease by Ishak and ≥0 .5-point decrease by qFibrosis 
score, 32/50, 64%), stable group(qFibrosis score stable, 8, 
16%) and progress group(≥1-point increase by Ishak, 6/50, 
12%) . According to changes of collagen features identified 
by SHG/TPEF analysis, the most prominent fibrosis changes 
were occurred in septa area . Then 123 new parameters 
were used to quantify the septa area . A total of 31 param-
eters were identified to be strong correlated with regres-
sive septa . By multivariable logistic regression, the average 
width of septa area was independently associated with 
regressive septa(OR= 0 .250, 95%CI 0 .156-0 .400; P＜0 .01) . 
According to ROC curve, the average width of septa area 
had an AUROC of 0 .930 (95% CI: 0 .912–0 .947) to predict 
regressive septa with a threshold of 34 μm . CONCLUSION 
: Septa is the most prominent histological feature to eval-
uate the dynamic change of liver fibrosis . The width of 
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septa can be used as the indicator to determine the regres-
sive and progressive septa .

Heatmap of changes of morphological collagen features 
before and after treatment .
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Correlation Between The Phosphodiesterase 4 
(PDE4) Family Of Enzymes And Inflammatory 
And Fibrotic Markers In Human Livers
Yali Wang1, Vatsalya Vatsalya1, Craig J. McClain1,2, 
Shirish Barve1, Leila Gobejishvili1; 1University of Louisville, 
Louisville, KY; 2Robley Rex VAMC, Louisville, KY

Liver fibrosis occurs in multiple types of chronic liver 
injury and, unfortunately, there is no FDA-approved 
therapy . We have shown that PDE4 enzymes play a patho-
genic role in the development of hepatic fibrosis in a 
rat model . Significantly, treatment with a PDE4-specific 
inhibitor significantly attenuated hepatic inflammation, 
injury and fibrosis . Hence, in this study, we examined the 
expression of PDE4 sub-family and its relevance to hepatic 
inflammation and fibrosis in human livers with different 
disease states . Human fresh frozen liver samples were 
acquired from the Brown Cancer Center Biorepository at 
the University of Louisville . Samples were obtained from 
cancer patients with various primary cancer sites under-
going liver resection . Cancer adjacent liver tissues were 
examined by a pathologist and identified as either normal 
(n=10), inflamed (n=10) or fibrotic (n=8) . mRNA levels for 
inflammatory and fibrotic markers, PDE4A, B and D were 
quantified by RT qPCR . Differences in inflammatory and 
fibrotic markers were analyzed by ANOVA . To examine if 
increased expression of PDE4 enzymes was associated with 
increased inflammatory and fibrotic markers, correlation 
analysis was performed . Our results show that PDE4A, B 
and D mRNA levels were significantly higher in fibrotic 
livers compared to normal and inflamed livers . Expression 
of inflammatory cytokines and fibrotic markers was also 
significantly elevated in fibrotic livers . PDE4A, B and D 
were positively correlated with inflammatory and fibrotic 
markers across all groups . However, correlations of PDE4A 
and D with fibrotic markers were higher compared to 
PDE4B; while correlation of inflammatory cytokines was 
the highest with PDE4B . PDE4A and D expression was 
significantly associated with TGFβ1 (adjusted R2= .709, 
p=0 .005; R2= .470, p=0 .036 respectively), aSMA (adjusted 
R2= .551, p=0 .021; R2= .470, p=0 .036 respectively), Col1a1 

(adjusted R2= .489, p≤0 .001; R2= .469, p=0 .036 respectively), 
and bactin (adjusted R2= .483, p≤0 .001; R2= .384, p≤0 .01 
respectively) . With regard to inflammatory responses, 
PDE4B strongly correlated with IL-1β, TNFα, IL-6 and 
IL-8 with the strongest correlation with IL-1β (adjusted 
R2= .441, p=0 .043) . This study confirms the findings from 
our animal studies that PDE4 enzymes are involved in the 
development of liver inflammation and fibrosis . The data 
also indicate the differential roles of individual members 
of PDE4 sub-family in human liver disease . PDE4B seems 
mostly to be involved in inflammation, while PDE4A and 
D contribute to fibrosis . These data also suggest that PDE4 
isoforms are potential therapeutic targets in the treat-
ment of liver inflammation and fibrosis .
Disclosures:

Craig J . McClain - Advisory Committees or Review Panels: Louisiana Clinical 
& Translational Science Center; Consulting: Amgen, Nestle, DISCUS; 
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A Prospective, Randomized Clinical Trial 
Comparing Blood Product Use, Bleeding 
Events, and Cost During and After Endoscopic 
Procedures in Patients with Cirrhosis and 
Coagulopathy: Rotational Thromboelastrom-
etry (ROTEM) versus Conventional Therapy
Laura Smart1, Michael Wellner1, Nicole A. Gray2, 
Anthony Michaels2, Robert B. Kirkpatrick2, Lanla Conteh2, 
Khalid Mumtaz2, A. James Hanje2; 1Gastroenterology/Hepatol-
ogy/Nutrition, University of Louisville, Louisville, KY; 2Gastro-
enterology/Hepatology/Nutrition, The Ohio State University 
Wexner Medical Center, Columbus, OH

Background: In cirrhosis, production of procoagulants 
and anticoagulants is impaired, fibrinolysis is altered, and 
platelet number and function are reduced . These derange-
ments can result in increased bleeding; however, research 
shows that using conventional coagulation tests in patients 
with liver disease is a poor predictor of bleeding risk . The 
current practice of correcting abnormal INR with fresh 
frozen plasma prior to invasive procedures may lead to 
unnecessary use of blood products . Rotational thomboelas-
tometry (ROTEM) is a point of care device that monitors 
viscoelastic properties of clot formation and degradation, 
allowing for a comprehensive view of the coagulation 
process . It has been used to successfully guide transfusions 
during orthotopic liver transplantation and may be useful 
in assessing coagulation in patients with cirrhosis under-
going invasive procedures . Methods: Forty-one patients 
with cirrhosis and INR >1 .5 and/or platelets <50,000 K/uL 
who underwent an endoscopic procedure were included 
in this prospective study . Patients were randomized 1:1 
to receive ROTEM or conventional coagulation guided 
transfusions . Transfusions of platelets, cryoprecipitate, 
and fresh frozen plasma (FFP) before and after endoscopy 
were determined by ROTEM or conventional coagula-
tions tests (aPTT, PT, INR, platelet count, and fibrinogen) . 
Patient characteristics as well as pre and post procedural 
laboratory data were collected . Intra- and post-procedural 
blood loss, type and amount of blood products trans-
fused, complications, and cost were compared between 
the two groups . Results: Patients in the ROTEM group 
were transfused a significantly lower volume of blood  



244A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

products compared to the conventional group (309 ml 
vs 461 ml, p=0 .049) . Despite receiving a smaller volume 
of blood products, blood loss and bleeding events were 
not statistically different between the two groups . More 
patients in the ROTEM group received cryoprecipitate 
(65% vs 19%, p=0 .003), and more patients in the conven-
tional group received FFP (62% vs 10%, p=0 .001) . The use 
of platelets was equivalent between groups . The total 
transfusion costs were significantly higher in the ROTEM 
group ($576 .41 vs $317 .68, p=0 .045) . Conclusion: Imple-
mentation of a ROTEM-guided transfusion algorithm in 
patients with cirrhosis and coagulopathy undergoing 
endoscopy resulted in a decrease in volume of blood prod-
ucts transfused with no increase in blood loss .
Disclosures:
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Hepatic venous pressure gradient (HVPG) 
predicts clinical disease progression in 
patients with compensated cirrhosis due to 
NASH
Jaime Bosch1,13, Stephen A. Harrison2, Manal F. Abdelmalek3, 
Mitchell L. Shiffman4, Anna Mae Diehl3, Stephen H. Cald-
well5, Don C. Rockey6, Reem Ghalib7, Paul J. Thuluvath8, 
Raul E. Aguilar Schall9, Catherine Jia9, Bryan J. McColgan9, 
Robert P. Myers9, Mani Subramanian9, John G. McHutchison9, 
Nezam H. Afdhal10, Vlad Ratziu14, Zachary D. Goodman11, 
Arun J. Sanyal12; 1University of Barcelona, Barcelona, Spain; 
2Pinnacle Clinical Research, San Antonio, TX; 3Duke Clinical 
Research Institute, Durham, NC; 4Liver Institute of Virginia, 
Richmond, VA; 5University of Virginia, Charlottesville, VA; 
6Medical University of South Carolina, Charleston, SC; 7Texas 
Clinical Research, Arlington, TX; 8Institute for Digestive Health 
and Liver Disease, Baltimore, MD; 9Gilead Sciences, Inc., Foster 
City, CA; 10Beth Israel Deaconess Medical Center and Harvard 
Medical School, Boston, MA; 11Inova Fairfax Hospital, Falls 
Church, VA; 12Virginia Commonwealth University, Richmond, 
VA; 13Bern University, Bern, Switzerland; 14Hôpital Pitié-
Salpêtrière, Paris, France

Background: Prior studies in patients with predomi-
nantly alcoholic or viral cirrhosis have shown that HVPG 
independently predicts clinical decompensation . Data 
in patients with NASH are limited . Our objective was to 
prospectively describe the association between HVPG and 
disease progression in patients with compensated cirrhosis 
due to NASH . Methods: We included adults with NASH and 
compensated cirrhosis (Ishak stages 5-6) enrolled in a phase 
2b, placebo-controlled trial of simtuzumab . Since the trial 
was stopped at 96 weeks due to lack of efficacy, treatment 
groups were combined . HVPG was measured according to 
a standardized protocol and reviewed centrally at baseline 
(BL), Week 48 (W48), and W96 . Multivariate Cox regres-
sion determined the association between HVPG and its 
change with adjudicated liver-related clinical events (e .g . 
decompensation, transplantation, and death) after adjust-
ment for BL factors including age, sex, diabetes, BMI, 
Ishak stage, MELD, and serum albumin . The discrimination 
of BL HVPG and its change for clinical events was deter-
mined using the c-statistic . Results: 256 of 258 randomized 

patients (99%) with HVPG available at BL were included 
(median 57 years, 63% female, 69% diabetic, median 
BMI 33 .6 kg/m2, median HVPG 12 .0 mmHg, 68% clinically 
significant portal hypertension [CSPH, HVPG ≥10 mmHg], 
20% on beta blockers) . After a median of 26 .7 months 
(range, 0 .1-42 .3), 49 subjects (19%) experienced clinical 
events (ascites [n=19], encephalopathy [n=13], variceal 
hemorrhage [n=6], newly-diagnosed varices [n=4], ≥2-
point increase in Child-Pugh score and/or MELD ≥15 [n=6], 
death [n=1]) . In multivariate analysis, the risk of clinical 
events increased with higher BL HVPG (HR per mmHg: 
1 .13; 95% CI 1 .06-1 .21; p<0 .001), greater change in HVPG 
over time (HR per mmHg: 1 .10; 1 .03-1 .17; p=0 .003), and 
lower BL serum albumin (HR per g/L: 0 .27; 95% CI 0 .12-
0 .58; p<0 .001) . At 24 months, estimated survival free of 
clinical events was 92% (95% CI 82-96%) in patients with 
HVPG <10 mmHg compared with 75% (68-81%) in patients 
with CSPH (log-rank p=0 .006) . Among 49 subjects with a 
clinical event, 7 (14%) had an HVPG <10 mmHg prior to 
the event . The c-statistic of BL HVPG to predict clinical 
events was 0 .72 (95% CI 0 .63-0 .80); a model including BL 
HVPG, its change, and BL serum albumin had a c-statistic 
of 0 .82 (95% CI 0 .75-0 .88; p=0 .006 compared with BL HVPG 
alone) . Conclusions: These prospective data confirm the 
independent associations between HVPG and its change 
over time with clinical disease progression in patients with 
compensated cirrhosis due to NASH .
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Liver Stiffness Measured By Vibration 
Controlled Transient Elastography Is An Excel-
lent Surrogate for Identifying Clinically Signif-
icant Portal Hypertension In Patients With 
Compensated NASH Cirrhosis
Raj Vuppalanchi1, Eric Lawitz2, Manal F. Abdelmalek4, 
Mary E. Rinella5, Stephen A. Harrison6, Michael J. Ryan7, 
Peter G. Traber8, Guadalupe Garcia-Tsao3, Naga P. Chalasani1; 
1Gastroenterology and Hepatology, Indiana University, Indi-
anapolis, IN; 2Texas Liver Institute, San Antonio, TX; 3Yale 
Digestive Diseases, New Haven, CT; 4Duke Health, Durham, 
NC; 5Northwestern, Chicago, IL; 6Pinnacle Research, San Anto-
nio, TX; 7Digestive and Liver Disease Specialists, Norfolk, VA; 
8Galectin Therapeutics, Norcross, GA

Introduction: Clinically significant portal hypertension 
(CSPH) defined as hepatic venous pressure gradient 
(HVPG) ≥10 mmHg is an excellent predictor of develop-
ment of complications in patients with compensated 
cirrhosis . However, it is invasive and not routinely avail-
able in clinical practice . Liver stiffness measurement (LSM) 
by Vibration Controlled Transient Elastography (VCTE) is 
a potentially useful surrogate for HVPG in patients with 
compensated cirrhosis from NASH . Aim: To examine the 
diagnostic accuracy of LSM by VCTE for identifying clini-
cally significant PHTN in patients with compensated NASH 
cirrhosis . Methods: A total of 193 paired HVPG and LSM 
values were available from 133 patients participating in a 
phase 2 multicenter trial of an antifibrotic agent (GR-MD-
02) in patients with compensated NASH cirrhosis and 
portal hypertension (HVPG ≥ 6mmHg) (NCT02462967) . 
LSM was obtained using Fibroscan® 502 Touch and HVPG 
was measured in a standardized fashion and reviewed 
centrally in a blinded fashion . LSM cut-offs (optimal based 
on Youden’s index, 90% sensitivity, 90% specificity) were 
indentified from the discovery dataset (n=127) and their 
performance was evaluated in the validation dataset 
(n=66) . Results: The mean (SD) age of the study cohort was 
58 .2 (8 .5) years with 70% female, BMI of 36 .0 (18 .9) kg/m2, 
and MELD score 7 .2 (1 .6) . The average time between VCTE 
and HVPG measurements was 21 (13) days . The prevalence 
of clinically significant PHTN was 66 .7% . In the discovery 
dataset, the LSM had an AUROC of 0 .79 (95% CI: 0 .70-
0 .88, P<0 .001) for identifying clinically significant PHTN . 
In the discovery dataset, the optimal LSM cut-off was 19 .6 
kPa which offered 85% sensitivity and 68% specificity . 
The LSM cut-offs which offered 90% sensitivity and 90% 
specificity for the presence of clinically significant PHTN 
were 17 .0 kPa and 27 .9 kPa respectively . In the validation 
dataset, LSM had similar AUROC of 0 .77 (95% CI: 0 .65-
0 .89, P<0 .001) . The performance of various LSM values is 
reported in Table 1 . Conclusions: LSM > 17 .0 kPa offers ≥ 
90% sensitivity whereas LSM > 27 .9 kPa offers ≥ 90% spec-
ificity for identifying clinically significant PHTN in patients 
with compensated NASH cirrhosis . LSM is a clinically useful 
surrogate for identifying clinically significant PHTN but 

more studies are needed to confirm the generalizability of 
our observations .
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Platelets count performs better than liver and 
spleen elastography as a predictor for liver 
related events in compensated chronic hepa-
titis C cirrhotic patients.
Flavia F. Fernandes1, Caroline B. Souza1, Gustavo Pereira1, 
Renata M. Perez2; Bonsucesso Federal Hospital; 1Gastroenter-
ology, Hospital Federal de Bonsucesso, Rio de JAneiro, Brazil; 
2Hospital Universitário Pedro Ernesto, Rio de Janeiro, Brazil

Background and aims: Portal hypertension is associated 
with the most important complications in cirrhosis . Liver 
(LS) and spleen stiffness (SS) are well validated as surro-
gates of portal hypertension . However, their ability to 
discriminate compensated patients prone to decompen-
sation is yet to be determined . In the last years several 
non-invasive methods have been evaluated as predictors 
of clinical decompensation in cirrhotic patients . Our aim 
was to evaluate LS and SS, as well as platelets count and 
liver function, as predictors for decompensation in a cohort 
of compensated CHC patients . Methods: 100 recently diag-
nosed cirrhotic patients were prospectively included and 
submitted to liver and spleen transient elastography by an 
experienced operator . Blood samples for platelets count 
and liver function evaluation were also obtained . SS was 
US guided . During a mean follow-up (FU) of 35 months, the 
incidence of liver related decompensations was prospec-
tively registered . Factors associated with these decompen-
sations were evaluated according to the Cox regression 
model . Results: 60% women; age 59 (± 6 .6) years; BMI 28 (± 
4 .8); MELD 9 .7 (± 3 .4) . LS was invalid in 2 patients and SS in 
19 . Mean platelets was 136 .000 (± 54 .000), LS was 24 kPa (± 
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12) and SS was 53 kPa (± 18) . Values for bilirubin, albumin 
and INR were: 1 .2±0 .9, 3 .9±0 .5 and 1 .13±0 .11, respectively . 
After 35 months, 25 patients had experienced one or more 
decompensations (ascites 16, hepatic encephalopathy 10, 
variceal bleeding 6), 63 remained compensated and 8 
patients lost FU . There were 9 deaths (8 liver related) and 
3 patients were transplanted . On the univariate analysis 
MELD, platelets, albumin, LS and SS were associated with 
decompensations (P value 0 .05, 0 .00, 0 .04, 0 .05 and 0 .04, 
respectively) . The best cut-offs for predicting the outcome 
were SS and LS respectively above 58kPa (RR 3 .30 (IC 95% 
1 .29-8 .47, P 0 .013)) and 30 .0 kPa (RR 2 .69 (IC 95% 1 .19-6 .06, 
P 0.017)) . On the multivariate analysis platelets count (as 
a continue variable) was the only independent predictor 
of decompensations (RR 6 .62 (IC 95% 2 .58-16 .90, P <0 .001) 
for every 100x103 change) . Best cut-off point was 140 .000 . 
The probability of survival without decompensations in 
patients with platelets higher or lower than 140 .000 was, 
respectively, 88% and 39% (P < 0 .001) . Conclusions: LS and 
SS are good predictors for decompensation in cirrhotic 
patients . However, platelets count, an indirect marker of 
portal hypertension, performed better than elastography 
in predicting decompensation in this population . 
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Performances of FibroScan® to detect large 
esophageal varices in chronic liver diseases 
patients are improved by a novel spleen-dedi-
cated examination
Horia Stefanescu1, Paul Cales2, Mirella Fraquelli3, Natha-
lie Ganne-Carrie4, Matteo Rosselli5, Victor de Ledinghen6, 
Davide Festi7; 1Regional Institute of Gastroenterology and 
Hepatology, Cluj-Napoca, Romania; 2Hepato-Gastroenter-
ology Department, Angers CHU, Angers, France; 3Gastroen-
terology and Endoscopy Unit, Fondazione IRCCS Ca’ Granda 
Ospedale Maggiore Policlinico, Milan, Italy; 4Hepato-Gas-
troenterology Department, APHP Hôpital Jean Verdier, Uni-
versité Paris 13, Inserm UMR 1162, Bondy, France; 5Institute 
for Liver and Digestive Health, University College of London, 
Royal Free Hospital, London, United Kingdom; 6Hepatology 
and Gastroenterology Department, Haut-Leveque Hospital, 
Pessac, France; 7Department of Medical and Surgical Sciences, 
University of Bologna, Bologna, Italy

Background: Esophageal varices (EV) represent one of the 
most severe complications of cirrhosis . International guide-
lines recommend that all cirrhotic patients are screened for 
the presence of EV . The aim of this study was to introduce 
a new spleen-dedicated FibroScan® (FS) (Echosens, Paris, 
France) examination and to compare its performances with 
those of the standard FS and other biomarkers to detect 
high risk EV (HRV) (grade ≥ 2) . Methods: We prospectively 
enrolled 216 patients with chronic liver diseases due to 
HCV, HBV or alcohol who underwent upper GI-endos-
copy for EV grading, liver (LSM) and spleen (SSM) stiff-
ness measurements within 3 months . SSM was done 
simultaneously using standard FS technical settings used 
for LSM (SSM-50) and settings dedicated to the spleen, 
specifically designed by Echosens for this study (SSM-100) . 
Only cases with at least 8 valid SSM-100 were kept and the 
four following subgroups were further selected for anal-
yses: A) 197 patients with at least 8 valid SSM-50; B) 138 
patients with at least 8 valid SSM-50Hz and reliable LSM  

(fulfilling Boursier’s criteria); C) 88 patients with HVPG 
performed within 3 months of SSM and D) 92 patients 
with reliable LSM and platelet count . Results: In A, better 
performances were obtained with SSM-100Hz (area under 
ROC curve (AUC) = 0 .81) than with SSM-50Hz (AUC = 0 .72) 
(Delong test, p < 0 .001) . In B, SSM-100 obtained the highest 
performance (AUC = 0 .84) and was significantly higher 
than SSM-50 (AUC = 0 .73) (Delong test, p < 0 .001) and LSM 
(AUC = 0 .69) (Delong test, p = 0 .01), respectively (Figure) . 
In C, a good correlation was found between SSM-100 and 
HVPG (Spearman ρ = 0 .56, p<0 .001) . AUC was not signifi-
cantly different between SSM-100 (0 .83) and HVPG (0 .80) 
(Delong test, p = 0 .62) . When using Baveno VI rule in D, 
there were 0% of missed HRV and 13% spared endoscopy . 
By further using SSM-100 (cut-off defined on entire cohort 
= 41 kPa) in the group without ruled out HVR by Baveno 
VI rule, spared endoscopy rose to 39% (0% missed HRV) . 
Conclusion: This study suggests that the novel spleen-ded-
icated SSM-100 settings achieves better performance than 
the standard SSM-50 for the detection of HRV . This new 
examination with FibroScan® dedicated to spleen stiffness 
measurement seems a promising alternative to HVPG and 
a useful refinement of the Baveno VI rule .
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Comparison of continuous infusion versus inter-
mittent infusion of terlipressin for the control 
of acute variceal bleeding in patients with 
cirrhosis: A prospective randomized control 
trial
Sanjeev K. Jha; Gastroenterology, Indira Gandhi Institute of 
Medical Sciences Patna India, Patna, India

Variceal bleeding is a major complication of portal hyper-
tension associated with significant mortality especially in 
those patients with early rebleeding . Study has shown 
continuous infusion of terlipressin causes more stable 
reduction in portal venous pressure than intermittent 
infusion . Aim of study is to compare the efficacy of contin-
uous infusion versus intermittent infusion of terlipressin 
to control acute variceal bleeding and to prevent early 
rebleeding in patients with cirrhosis Sixty two consecu-
tive patients with cirrhosis and acute variceal bleeding 
were randomized to receive either intravenous boluses of 
terlipressin (Group A) or continuous intravenous infusion 
of terlipressin (Group B) . Group A received 2mg intrave-
nous bolus injection of terlipressin followed by 1mg every 
6hour . Group B received 1mg intravenous bolus infusion 
of terlipressin followed by a continuous infusion of 4mg 
per 24 hour . In both groups treatments were continued 
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up to five days . Other standard medical treatments were 
also given . Response of treatment was assessed by early 
rebleeding within 5 day, recent rebleeding in between 
5 day and 6 week and mortality at week 6 . Results: 32 
patients and 30 patients were included in group A and 
B respectively Baseline clinical and laboratory charac-
teristics were similar in both groups . Early rebleeding 
noted in three patients in group A and one patient in 
group B respectively (p<0 .05) . Recent bleeding seen in 10 
patients in group A and 4 patients in group B (p<0 .05) . 4 
patients in group A and 3 patients in group B died within 
6 week(p=ns) . Significant adverse effects of drug were 
similar in both groups Conclusion: Continuous infusion of 
terlipressin is more effective form of treatment than inter-
mittent infusion to prevent early and recent rebleeding in 
patients with cirrhosis
Disclosures:
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Management of hepatitis C-cirrhotic patients 
with basal large betablocked esophageal 
varices after sustained virological response
Marta Abadía1, Marisa Montes2, María Dolores Ponce3, 
Miriam Romero1, Teresa Hernández3, Joan Novo3, Con-
suelo Froilán1, Nerea Gonzalo1, Alberto Borobia4, 
Araceli García1, Rubén Fernández1, Joaquín Poza1, Pilar Cas-
tillo Grau1, José C. Erdozain1, Victoria Moreno2, Eulalia Valen-
cia2, Javier García-Samaniego1, Luz Martin-Carbonero2, 
Juan J. Gonzalez-García2, Antonio Olveira1; 1Gastroenterol-
ogy, Hospital La Paz, Madrid, Spain; 2Internal Medicine, Hospi-
tal La Paz, Madrid, Spain; 3Radiology, Hospital La Paz, Madrid, 
Spain; 4Clinical Pharmacology, Hospital La Paz, Madrid, Spain

BACKGROUND: Neither current American/European Liver 
Associations Guidelines nor Portal Hypertension Baveno VI 
Consensus address how to manage hepatitis C (HCV)-cir-
rhotic patients with basal large esophageal varices treated 
with betablockers (BB) after sustained virological response 
(SVR) . METHODS: HCV-cirrhotic patients with basal large 
betablocked esophageal varices were prospectively 
recruited after SVR with direct-acting antivirals (DAA) . 
Hepatic venous pressure gradient (HVPG) was measured 
to assess remaining bleeding risk (HVPG-BR ≥12 mmHg) 
after 5 days of stopping BB (propranolol/carvedilol) . On 
the HVPG day, blood test, upper gastrointestinal endos-
copy (UGE) and transient elastography (TE) were previ-
ously performed . BB could be permanently stopped at the 
discretion of attending physician if HVPG <12 mmHg . All 
patients signed informed consent; protocol was approved 
by Institutional Ethics Committee . RESULTS: 30 patients 
were included (interquartile range 25-75): 56 .7% males, 
median age 66 years (59-74 .5), median ALT 21 .5 U/L (17 .8-
27 .3), median body mass index 27 kg/m2 (25 .3-29 .9), HIV 
20%, median Model for End-stage Liver Disease score 10 
(9-11), Child-Pugh A/B 90%/10%, median TE before AAD 
23 .3 kPa (17-35 .7), primary/secondary bleeding prophylaxis 
80%/20% (plus band ligation in secondary) . Median time 
from end of AAD treatment to HVPG was 61 weeks (55 .5-
84) . HVPG was <12 mmHg in 11/30 patients (36 .7%; 95%CI: 
21 .9-54 .5) . On UGE in 26/30 patients (4 rejected) varices 
had regressed in 21 (80 .1%); correlation with HVPG shown 
in Table 1 . TE was feasible in 27/30 (90%) . Per protocol, 
TE-AUROC for HVPG <12 mmHg was 0 .762 (95%CI: 0 .576-
0 .947; p=0 .025) . Best cutoff was 20 .1 kPa: sensitivity 82 .4%, 
specificity 40%, positive predictive value 84%, negative 

predictive value 57%, accuracy 76% . ≤14 .1 kPa was able 
to rule-out HVPG-BR with sensitivity 94 .1%; ≥25 kPa could 
rule-in it with specificity 90% . In 9/11 patients with HVPG 
<12 mmHg BB were permanently stopped with no bleeding 
episode up to now (median time 15 weeks, [IQR 10-22]) . 
CONCLUSION: After >1 year from SVR, HVPG regresses 
below bleeding risk threshold in 36 .7% of HCV-cirrhotic 
patients with basal large betablocked esophageal varices . 
In this situation, there is a weak correlation between UGE 
variceal size and bleeding risk . Permanent interruption 
of betablockers seems to be uneventful in patients with 
HVPG <12 mmHg, and TE could help in this decision .

Table 1: Correlation between UGE and HVPG after SVR .
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Effect of Hepatic Venous Pressure Gradient 
(HVPG) Changes on Cirrhosis Decompensa-
tion in Patients with Clinically-Significant Portal 
Hypertension (CSPH)
Jordan Sack1, Guadalupe Garcia-Tsao2,3, Cristina Ripoll2, 
Yanhong Deng4, Maria Ciarleglio4, David Patch5, Nor-
man D. Grace6, Angels Escorsell7, Jaime Bosch7, Roberto J. Gro-
szmann2,3; 1Department of Internal Medicine, Yale University 
School of Medicine, New Haven, CT; 2Section of Digestive 
Diseases, Yale University School of Medicine, New Haven, 
CT; 3Section of Digestive Diseases, VA-CT Healthcare System, 
West Haven, CT; 4Department of Biostatistics, Yale University 
School of Public Health, New Haven, CT; 5Royal Free Hospital, 
London, United Kingdom; 6Brigham and Women’s Hospital, 
Boston, MA; 7Liver Unit, Hospital Clinic, Barcelona, Spain

Background and Aim: Per data from a multicenter RCT 
of timolol vs . placebo in patients (pts) with compensated 
cirrhosis without varices, the strongest predictor of decom-
pensation is an HVPG >=10 mmHg, leading to sub-staging 
of compensated cirrhosis into mild portal hypertension 
(mPH=HVPG <10 mmHg) and CSPH (HVPG >=10 mmHg) . 
In compensated cirrhosis with varices a decrease >=10% 
in HVPG improves outcomes, however this has not been 
studied in pts without varices but with CSPH . This was the 
aim of our study . Methods: This is a sub-analysis of a nested 
cohort study derived from the timolol study that included 
data on decompensation (Ripoll . GE 2007) . Changes in 
HVPG at 1 year were analyzed separately for pts with mPH 
and CSPH and, in those with CSPH, these changes were 
correlated to decompensation (development of ascites, 
variceal hemorrhage or hepatic encephalopathy) . Results: 
213 pts were enrolled in the original timolol study of which 
154 had 1-year HVPG measurements . Baseline HVPG was 
7 .5 mmHg in pts with mPH (n=62) and 13 .2 mmHg in those 
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with CSPH (n=92) . HVPG did not change significantly in 
pts with mPH while it decreased by 1 .25 mmHg in pts with 
CSPH (p=0 .005) . After excluding 8 pts who had decompen-
sated before the 1-year HVPG measurement, 28/84 (33%) 
pts with CSPH developed decompensation in a median 
follow-up of 63 months . An HVPG reduction ≥10% from 
baseline was the only cutoff significantly associated with 
a lower risk for decompensation (Figure) . On multivar-
iate analysis, including reduction in HVPG <10% at 1 year, 
serum albumin, MELD and treatment assignment (timolol 
or placebo), only the reduction in HVPG was significantly 
associated with decompensation (hazard ratio 2 .73 [95% 
CI 1 .13 - 6 .59], p=0 .0253) . Conclusions: In pts with compen-
sated cirrhosis without varices but with CSPH (those at risk 
for decompensation), a decrease in HVPG >=10% at 12 
months predicts a lower rate of decompensation .
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A Combination of Albumin-Bilirubin Grade 
and Platelet Count to Predict Compensated 
Patients with Hepatocellular Carcinoma Who 
Do Not Require Endoscopic Screening for 
Esophageal Varices
Chien-Wei Su1,2, Ming-Chih Hou1,2, Ping-Hsien Chen3,2, 
Wei-Yu Kao4,5, Teh-Ia Huo1,6, Yi-Hsiang Huang1,7, Han-
Chieh Lin1,2, Jaw-Ching Wu7,8; 1Division of Gastroenterology 
and Hepatology, Department of Medicine, Taipei Veterans 
General Hospital, Taipei, Taiwan; 2Faculty of Medicine, School 
of Medicine, National Yang-Ming University School, Taipei, 
Taiwan; 3Endoscopy Center for Diagnosis and Treatment, Tai-
pei Veterans General Hospital, Taipei, Taiwan; 4Division of 
Gastroenterology, Department of Medicine, Taipei Medical 
University Hospital, Taipei, Taiwan; 5Department of Internal 
Medicine, School of Medicine, College of Medicine, Taipei 
Medical University, Taipei, Taiwan; 6Institute of Pharmacology, 
School of Medicine, National Yang-Ming University, Taipei, 
Taiwan; 7Institute of Clinical Medicine, School of Medicine, 
National Yang-Ming University, Taipei, Taiwan; 8Division of 
Translational Research, Department of Medical Research, Tai-
pei Veterans General Hospital, Taipei, Taiwan

Backgrounds: The current Baveno VI consensus recom-
mend a combination of liver stiffness and platelet count 
could select patients with compensated advanced chronic 
liver disease who have a very low risk of high-risk esoph-
ageal varices (HRV) requiring treatment and therefore do 
not require screening endoscopy . However, there is no 
consensus for screening HRV in patients with hepatocel-
lular carcinoma (HCC) . Albumin-bilirubin (ALBI) grade is 
proposed to be an excellent prognostic model to assess 
liver functional reserve and prognosis in HCC patients . 
We aimed to investigate the prevalence and risk factors 
of HRV in HCC patients and to assess the combination 
of albumin-bilirubin grade and platelet count (ALBI-PLT 
score) for predicting compensated patients (absence of 
ascites, variceal hemorrhage, hepatic encephalopathy or 
jaundice and Child-Turcotte-Pugh score %6) who do not 
need unnecessary endoscopic screening for HRV . Methods: 
The ALBI-PLT score (range: 2-5) was calculated by adding 
the ALBI grade and point of platelet count (one point if 
platelet count >150,000 /mm3 and two points if %150,000 
/mm3) . The predicting value of ALBI-PLT score for HRV 
was analyzed in 887 compensated patients enrolled from 
October 2007 to April 2014 (study cohort) . This was vali-
dated in 215 compensated patients from May 2014 to 
December 2015 (validation cohort) . Results: In the study 
cohort, the rates of HRV were 2 .9% and 21 .1% in compen-
sated HCC patients with an ALBI-PLT score of 2 and > 2, 
respectively (p<0 .001) . The sensitivity, specificity, positive 
predictive value and negative predictive value of ALBI-PLT 
score for predicting HRV in compensated HCC patients was 
96 .0%, 26 .9%, 21 .1% and 97 .1%, respectively, in the study 
cohort; and 96 .8%, 28 .3%, 18 .5%, and 98 .1%, respectively, 
in the validation cohort if cut-off point of 2 was adopted . 
For compensated patients who did not receive endoscopic 
screening at the time of HCC diagnosis, the 5-year cumu-
lative EV hemorrhage rate was lower in patients with an 
ALBI-PLT score of 2 than those >2 (1 .7% vs 9 .1%, p=0 .007) . 
Conclusion: In HCC patients with compensated liver func-
tion, an ALBI-PLT score of 2 predicted a very low risk of 
HRV and EV hemorrhage; therefore endoscopic screening 
for EV was not recommended for these patients .
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Is it necessary to screen for varices in cirrhotic 
patients who are receiving entecavir or teno-
fovir for chronic hepatitis B?
Vincent W. Wong1, Terry Cheuk-Fung Yip1, Jona-
than C. Leung1, John C. Wong1, Yee-Kit Tse1, W. Ray Kim2, 
Henry Lik-Yuen Chan1, Grace L. Wong1; 1Department of Med-
icine and Therapeutics, The Chinese University of Hong Kong, 
Hong Kong, China; 2Division of Gastroenterology and Hepa-
tology, The Stanford University Medical Center, San Francisco, 
CA

Background: Regression of cirrhosis is well recognized in 
patients receiving long-term antiviral therapy for chronic 
hepatitis B . We aim to determine if such patients still 
require screening for varices and identify factors associ-
ated with variceal hemorrhage . Methods: Patients with 
chronic hepatitis B-related cirrhosis who were on entecavir 
or tenofovir treatment were identified from the territo-
ry-wide Clinical Data Analysis and Reporting System of the 
Hong Kong Hospital Authority . The primary outcome was 
time to variceal hemorrhage . Results: 10929 subjects were 
included in the final analysis (mean age 61, 77% males, 
27% Child-Pugh class B or C) . During 48372 patient-years 
of follow-up, 434 (4 .0%; incidence 1 .1%/yr) patients devel-
oped index variceal hemorrhage at median of 38 weeks 
(interquartile range 5-111 weeks) after antiviral therapy . 
By multivariable analysis, male sex (adjusted hazard ratio 
[aHR] 1 .62, 95% CI 1 .25-2 .11), low platelet count (aHR 
0 .99, 95% CI 0 .99-1 .00) and Child-Pugh score (aHR 1 .34, 
95% CI 1 .24-1 .45) were independently associated with 
variceal hemorrhage . In the entire cohort, 62/3927 (1 .6%; 
0 .3%/yr) patients with Child-Pugh class A cirrhosis and 
platelets ≥150 developed variceal hemorrhage, compared 
with 372/7002 (5 .3%; 1 .4%/yr) of those with Child-Pugh 
B/C cirrhosis and/or platelets <150 (P<0 .001 by log rank 
test; Figure) . Among patients without hepatocellular 
carcinoma (HCC), the incidence of variceal hemorrhage 
in those with and without the 2 risk factors was 1 .6%/
yr and 0 .3%/yr, respectively (P<0 .001) . The corresponding 
incidence in patients with HCC was 1 .3%/yr and 0 .5%/yr 
(P<0 .001) . Conclusion: Variceal hemorrhage develops in a 
small but significant proportion of cirrhotic patients with 
well-controlled chronic hepatitis B . Patients with compen-
sated cirrhosis, normal platelet count and no HCC have 
very low risk of variceal hemorrhage and may not require 
varices screening .
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The Sustained Virological Response (SVR) by 
Direct-acting antivirals agents (DAA) reduces 
portal hypertension in patients with HCV 
cirrhosis.
Vincenza Calvaruso, Ambra Bonaccorso, Giuseppe Mogavero, 
Salvatore Petta, Fabrizio Bronte, Massimo Licata, Sergio Per-
alta, Elisabetta Conte, Maria Grazia Bavetta, Fabio Simone, 
Antonio Craxì, Vito Di Marco; Gastroenterologia & Epatolo-
gia, DIBIMIS, University of Palermo, Palermo, Italy

Background and Aims: Portal hypertension, defined by 
an Hepatic Venous Pressure Gradient (HVPG) above 5 
mmHg, is associated with the development of esopha-
geal varices (EV) . Treatments with direct acting antivirals 
(DAAs) is successful in eradicating HCV in most patients 
with cirrhosis, even when significant portal hypertension 
is present . We assessed prospectively the changes in portal 
hypertension, evaluated by HVPG and by EV, in patients 
with HCV cirrhosis before and after sustained viral response 
(SVR) to DAAs . Methods: Forty-one consecutive patients 
with HCV cirrhosis (Child-Pugh A5-A6) were included in 
the study between January 2015 and May 2016 . None was 
on beta-blockers at the time of assessment . All under-
went simultaneous liver stiffness measurement (LSM), 
UGI endoscopy for EV and HVPG measurement at base-
line immediately before DAAs, and then as follow-up six 
months after achieving SVR . Results: All patients achieved 
SVR . At baseline 8 patients (19 .5%) had no EV, 29 (70 .7%) 
had small EV and 4 (9 .8%) large EV . After SVR 4 patients 
(9 .8%) showed progression of EV and 5 patients (12 .2%) 
reduction of variceal size (3 from grade 1 to grade 0; 2 
from grade 2 to grade 1) . Mean values of HVPG were 
significantly reduced from baseline to follow-up (12 .2 to 
9 .5 mmHg, Δ −2 .7 mmHg, p = 0 .001) . Thirty-two patients 
(78%) had an HVPG decrease ≥ 10% . In 5 patients (13 .9%) 
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HVPG values were increased . Portal thrombosis occurred 
during therapy in two of these patients . Rates of patients 
with HVPG ≥ 10 mmHg (Clinical Significant Portal Hyper-
tension-CSPH) according to variceal size, before and after 
DAAs, are shown in Table 1 . Mean values of LSM decreased 
from 21 .5 to 16 .2 kPa (Δ: −5 .3 KPa; p=0 .016) while platelet 
counts increased (Δ: + 30 .2 x 109/L, p = 0 .023) . Conclu-
sions: SVR obtained with DAAs is associated with a signif-
icant reduction of portal hypertension evaluated by HVPG 
and non-invasive tests (platelet counts and LSM) . Only a 
minority of patients experience a reduction of variceal 
size . Longer follow up will assess the impact of HVPG 
reduction on the outcome of cirrhotic patients after SVR .

Disclosures:

The following people have nothing to disclose: Vincenza Calvaruso, 
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Validation of Baveno VI Criteria for Triaging 
Patients for Screening Endoscopy in Primary 
Biliary Cholangitis and Primary Sclerosing 
Cholangitis
Carlos Moctezuma-Velazquez, Aldo J. Montano-Loza, 
Andrew Mason, Jan Erick Nilsson, Juan G. Abraldes; Gastro-
enterology and Liver Unit, Univeristy of Alberta, Edmonton, 
AB, Canada

Background: Baveno VI and AASLD 2016 guidelines recom-
mend that patients with compensated cirrhosis with liver 
stiffness by transient elastography (LSM) <20kPa and 
platelets >150,000/mm3 do not need upper endoscopy 
(UE) to screen for varices, since the risk of having varices 
needing treatment (VNT) is <5% . This tool proved robust 
in patients with cirrhosis of viral and alcohol etiologies, 
but it is uncertain if it can be safely used in patients with 
cholestatic liver disease . The aim of this study was to assess 
the performance of Baveno VI criteria and other described 
prediction rules in patients with compensated advanced 
chronic liver disease (cACLD) due to Primary Biliary Chol-
angitis (PBC) and Primary Sclerosing Cholangitis (PSC) 
Methods: This was a retrospective cross-sectional study 
of patients with compensated PBC or PSC assessed with 
UE and paired LSM within one year . Criteria to perform 
UE was the presence of cACLD diagnosed by liver biopsy, 
clinical or imaging criteria, or a LSM>10kPa . We excluded 
patients on primary prophylaxis for variceal bleeding or 
with LSM not fulfilling quality criteria . We evaluated the 
performance of Baveno VI criteria, of a continuous model 
based on LSM and platelets using a risk threshold of 5% 
(Hepatology, 2016), of extended criteria (Liver Int, 2017) 
and of previously recommended criteria for PBC (Clin 
Gastroenterol Hepatol, 2007) in predicting the absence 
of VNT (Table) Results: Our study included 55 patients 
with PBC and 43 with PSC . Prevalence of varices was 42%, 
and of VNT 14% . Table 1 shows the performance of the 
different criteria . Baveno VI criteria would have saved 
28% of UE, with a 0% false negative rate . The continuous 
LSM-platelet model would increase saved UE to 33%, with 
a FNR of 0% . Calibration of this model (developed in a 

sample with predominantly viral etiology) was excellent 
suggesting the relation between LSM-platelet and VNT is 
not relevantly different in this population . Expansion of 
these criteria resulted in an increase in FNR, but could have 
saved close to 50% UE . In PBC, previously described criteria 
are safe but result in less saved UEs . Conclusions: Applying 
Baveno VI criteria is safe in patients with PBC and PSC, and 
could save ~30% of UEs . Expansion of these criteria could 
increase saved UEs but would increase the FNR . In settings 
with limited access to LSM, criteria based on Mayo score 
and platelets are a suitable alternative in PBC .

Performance of the different criteria to rule out VNT

FNR False negative rate (% of missed VNT)
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456
A pragmatic refinement of non-invasive algo-
rithm in predicting high-risk varices in cirrhosis: 
Can more esophagogastroduodenoscopies 
be circumvented while not missing high-risk 
varices?
John C. Hsiang1, Wayne W. Bai2, Poh Yen Loh1, David W. Orr2, 
Ngai Moh Law1, Carmen J. Kam1, Jessica Y. Tan1, 
Edward J. Gane2, Tiing Leong Ang1; 1Gastroenterology & 
Hepatology, Changi General Hospital, Singapore, Singapore; 
2New Zealand Liver Transplant Unit, Auckland City Hospital, 
Auckland, New Zealand

Background The diagnostic performance of Baveno criteria 
compared with other non-invasive scores such as the liver 
stiffness-spleen platelet ratio (LSPS) in excluding high-risk 
varices (HRV) needs further analysis . Aim To pragmatically 
refine non-invasive criteria and develop a good algorithm 
to exclude HRV in cirrhosis, while maximising the EGDs 
correctly circumvented with high NPV . Method Patients 
from two public hospitals in Singapore and New Zealand 
undergoing Fibroscan between 2011-2016 were analysed . 
Liver stiffness measurement<10kPa, previous β-blocker 
use, liver transplantation, variceal bleeding, decompen-
sation or splenectomy were excluded . Any medium/large 
gastroesophageal varices (GEV), or small varices with 
red-wales were defined as HRV . Risk prediction models 
with logistic regression were constructed for each variable . 
Optimal cutoffs for tests were determined by Youden 
Index and from known published cutoffs . Results A total 
of 15,629 Fibroscans were performed at the two sites . A 
cohort of 387 patients entered into final analysis . 74 .7% 
were male . 31 .3% were European and 23 .5% Chinese . The 
most common aetiologies were; 53% HCV, 18 .9% NAFLD 
and 15% HBV . The median MELD was 6(5-12) . Overall, 
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27 .1% had GEVs and 9 .6% had HRVs . The NPV for HRV in 
Baveno criteria, LSPS<1 .33 were 100%, and 98 .7% respec-
tively . 27 .9%, and 40 .3% of EGDs could be circumvented 
while missing 0%, 1 .3% of HRV by using Baveno, LSPS<1 .33 
respectively . The optimal cutoff for LSM+platelet was 
LSM<21 and platelet≥125 (modified Baveno), and for LSPS 
was 1 .80 . For ‘ruling out’ HRV, modified Baveno criteria 
and LSPS<1 .80 had NPV of 98 .8%, 98%, while missing 
0 .5%, and 1% of HRV, respectively . 42 .6%, 52 .7% of EGDs 
can be avoided using modified Baveno, and LSPS<1 .80 
respectively . None of the non-invasive test combination 
saved any additional EGDs whilst NPV>98% . LSPS<1 .80 was 
most ideal test, with 51 .7% EGDs ‘correctly’ circumvented 
while missing 4/385(1%) HRV . Conclusion Algorithm 
involving multiple non-invasive tests was not needed to 
high NPV value ruling out HRV . LSPS with cutoff of 1 .80 
was the best criteria through pragmatic analysis, in this 
large multicenter study .

Table 1 Non-invasive combination algorithm
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A simple score model based on liver function 
tests (LFT) and liver stiffness measurement 
(LSM) allows noninvasive estimation of hepatic 
venous pressure gradient (HVPG)
Muthukumarassamy Rajakannu1,2, Audrey Coilly1,2, Nico-
las Golse1,2, Marc Antoine Allard1,2, Daniel Cherqui1,2, 
Antonio SA CUNHA1,2, Hecham Azrak3, Véronique Miette3, 
René Adam1,2, Didier SAMUEL1,2, Eric Vibert1,2; 1Centre Hépa-
to-Biliaire, AP-HP Hôpital Paul-Brousse, Villejuif, France; 
2Univ Paris-Sud, UMR-S 1193, Université Paris-Saclay, Villejuif, 
F-94800, France, Villejuif, France; 3Research and Development, 
Echosens, Paris, France

Background: Invasive HVPG measurement is the gold 
standard test to assess the degree of portal hypertension . 
The aim of this study was to develop a predictive model 
of HVPG≥10mmHg (HVPG10) using noninvasive makers . 
Methods: Patients who have been programmed for liver 
resection/transplantation (LR/LT) from November 2014 
until August 2016 were enrolled prospectively . Preopera-
tive LFT, LSM using transient elastography and intraoper-
ative HVGP were collected . The study cohort was divided 
randomly into training [66%] and validation [34%] sets . 
Independent predictors of HVPG10 were identified by multi-
variate binary logistic regression in the training cohort . A 
probability model, HVPG10 score, was developed and inter-

nally validated . Results: A total of 161 patients [66% men, 
median age of 63 years] who have had paired measure-
ment of LFT, LSM and HVPG were included . Primary liver 
malignancy [34 .2%] and end-stage liver disease due to 
alcohol [11 .2%] were the most common indications for LR 
and LT respectively . Median MELD score, LSM, and HVPG 
were 6, 9 .5kPa, and 5mmHg respectively . No underlying 
liver disease (F0/1) was found in 32 .9% patients, chronic 
liver disease (F2/3) and cirrhosis (F4) were found in 32 .9% 
and 34 .2% patients respectively . Independent predictors 
of HVPG10, LSM [P<0 .01, OR=1 .1], total bilirubin [P=0 .04, 
OR=0 .9], alkaline phosphatase [P=0 .02, OR=1], and inter-
national normalized ratio [P<0 .01, OR=41 .4], were used 
to develop HVPG10 score . Area under receiver operating 
curve in the training [n=106] and validation [n=55] sets 
were 0 .91 [95%CI:0 .83-0 .98] and 0 .93 [95%CI:0 .86-0 .99] 
respectively with a cutoff of 0 .15 [Figure] . In the overall 
cohort, HVPG10 score cutoff of 0 .15 can predict the indi-
vidual risk of HVPG10 with 83% accuracy, 90% sensitivity, 
81% specificity and 96% negative predictive value . Conclu-
sion: HVPG10 score including LFT and LSM is an easy-to-use 
continuous scale tool . It would accurately predict the 
individual risk of decompensation after LR and need for 
endoscopy in esophageal varices screening in >95% of the 
patients .
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458
Variability in measurement of hepatic venous 
pressure gradient (HVPG) in patients with 
compensated cirrhosis due to NASH: Results 
from a randomized, controlled trial
Jaime Bosch1,2, Manal F. Abdelmalek3, Mitchell L. Shiffman4, 
Anna Mae Diehl3, Stephen H. Caldwell5, Don C. Rockey6, 
Reem Ghalib7, Paul J. Thuluvath8, Stephen A. Harrison9, 
Raul E. Aguilar Schall13, Catherine Jia13, Bryan J. McColgan13, 
Robert P. Myers13, Mani Subramanian13, John G. McHutchi-
son13, Nezam H. Afdhal10, Vlad Ratziu14, Zachary D. Good-
man11, Arun J. Sanyal12; 1Hospital Clinic, University of 
Barcelona, Barcelona, Spain; 2Bern University, Bern, Switzer-
land; 3Duke Clinical Research Institute, Durham, NC; 4Liver 
Institute of Virginia, Richmond, VA; 5University of Virginia, 
Charlottesville, NC; 6Medical University of South Carolina, 
Charleston, SC; 7Texas Clinical Research Institute, Arlington, 
TX; 8Institute for Digestive Health and Liver Disease, Balti-
more, MD; 9Pinnacle Clinical Research, San Antonio, TX; 
10Beth Israel Deaconess Medical Center and Harvard Medical 
School, Boston, MA; 11Inova Fairfax Hospital, Falls Church, VA; 
12Virginia Commonwealth University, Richmond, VA; 13Gilead 
Sciences, Inc., Foster City, CA; 14Hôpital Pitié-Salpêtrière, Paris, 
France

Background: Due to the association between portal hyper-
tension and cirrhosis-related complications, HVPG has 
been used as an outcome measure in clinical trials . Our 
objective was to describe variability in HVPG measure-
ment in a randomized trial of patients with compensated 
cirrhosis due to NASH . Methods: The study included adults 
with compensated NASH cirrhosis (Ishak 5 or 6) enrolled 
in a phase 2b trial of simtuzumab . HVPG was measured 
according to a standardized protocol at baseline (BL), 
Week 48 (W48), and W96 . For each subject at each time 
point, triplicate measures were reviewed centrally and the 
mean value was determined . All participating centers were 
instructed on the HVPG protocol and required to submit 
two satisfactory tracings prior to study entry . Variability in 
HVPG measurement was determined using the intra-class 
correlation coefficient (ICC) . The impact of patient (sex, 
diabetes, obesity [BMI ≥30 kg/m2], presence of clinically 
significant portal hypertension [CSPH, defined as HVPG 
≥10 mmHg], and beta blocker usage) and site character-
istics (<5, 5-9, and ≥10 subjects enrolled) on measurement 
variability was explored . Results: 256 of 258 randomized 
patients (99%) with at least one HVPG measurement 
were included (median age 57 years, 63% female, 68% 
with diabetes, median BMI 33 .6 kg/m2, and median HVPG 
12 .0 mmHg [IQR 9 .0-16 .0], 68% with CSPH) . In total, 681 
HVPG procedures with 1,998 unique HVPG measurements 
at 59 sites (45 in North America and 15 in Europe) were 
performed . At all study time points, the ICCs (95% CI) for 
HVPG were high (BL, 0 .97 [0 .964-0 .975]; W48, 0 .98 [0 .976-
0 .983]; and W96, 0 .98 [0 .976-0 .984]) . The ICCs for wedged 
(WHVP) and free hepatic venous pressure (FHVP) were also 
high (0 .99 and 0 .97-0 .98, respectively) . Variability in HVPG 
measurement did not differ according to patient charac-
teristics or site enrollment volume (all p>0 .05) . However, 
a greater proportion of measurements were ≥1 .0 mmHg 
above or below the mean value at each assessment in 
subjects with vs . without CSPH (14% vs . 9%; p=0 .003) . 
Conclusions: With appropriate selection and training of 
study sites, and centralized reading by an expert, vari-
ability in HVPG measurement in patients with compen-
sated cirrhosis due to NASH is minimal in the clinical trial 
setting . Variability is greatest in subjects with CSPH .
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Effectiveness of Beta-Blockers (BB) in primary 
prevention of Esophageal Varices (EV) 
bleeding in patients with cirrhosis: a prospec-
tive evaluation by Hepatic Venous Pressure 
Gradient (HPVG) measurement.
Ambra Bonaccorso, Vincenza Calvaruso, Fabio Simone, 
Giuseppe Mogavero, Fabrizio Bronte, Massimo Licata, 
Giuseppe Butera, Anna Licata, Antonio Sapienza, 
Piero L. Almasio, Vito Di Marco; Gastroenterologia & Epatolo-
gia, DIBIMIS, University of Palermo, Palermo, Italy

Introduction . BB are recommended for primary prophy-
laxis of variceal bleeding, but only one-third of patients 
achieve a long-term response to therapy . Aim. We aimed 
to assess the reduction of HVPG under BB in patients with 
cirrhosis by various etiologies undergoing primary prophy-
laxis of portal hypertensive bleeding (PHB), in order to 
compare the efficacy of propranolol vs . carvedilol and 
to analyze the outcome of liver disease . Patients and 
Methods. Seventy-five cirrhotic patients (HCV:53 (70 .7%), 
HBV:5 (6 .7%), ASH/NASH:10 (13 .3%), other:7 (9 .3%)) with 
high-risk EV and without previous bleeding After base-
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line HVPG measurement, patients received incremental 
propranolol doses to achieve HR of 55/min and carvedilol 
doses until a maximum of 12,5 mg/die . After three-month, 
HVPG was repeated to determine response (<12 mmHg or 
≥20% reduction of portal pressure) . EV band legation was 
performed in non-responder patients . Results. Patients 
(mean age 60 .5 ± 10 .1, males 68%) were observed for a 
median of 39 months (range 7-98) . 32 (42 .7%) received 
propranolol and 43 (57 .3%) carvedilol . Response to beta-
blocker was observed in 9 out of 32 patients who received 
propranolol (24,3%) and in 28 out of 43 who received 
carvedilol (75 .7%) (p = 0 .002) . Patients without HVPG 
reduction on BB were significantly older than those with 
reduction (0 .026) and had more frequent ascites (p=0 .01) . 
At multivariate analysis, ascites (OR 4 .17), propranolol 
treatment (OR 2 .10) and age over 67 years were signifi-
cantly associated with a lower hemodynamic response . 
During the follow-up 17 patients dead for liver related 
events (22 .7%) . Overall survival in responders was better 
than non-responders even if marginally (32/37: 86 .5% vs 
26/38: 68 .4%; p = 0 .09) . Conclusions. In our cohort, hemo-
dynamic response to beta-blockers as assessed by HVPG 
was observed in 50% of treated patients . Carvedilol 
reduced HVPG more effectively than propranolol . Ascites 
at baseline segregates a group of patients with a worse 
prognosis in which BB may be ineffective . The hemody-
namic response to a BB was associated with high survival .
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Efficacy and safety of edoxaban for treatment 
of portal vein thrombosis following danaparoid 
sodium in patients with liver cirrhosis
Yuko Nagaoki, Hiroshi Aikata, Yuki Nakamura, Kei Morio, 
Takashi Nakahara, Tomokazu Kawaoka, Daiki Miki, 
Masataka Tsuge, Akira Hiramatsu, Michio Imamura, 
Yoshiiku Kawakami, Hidenori Ochi, Kazuaki Chayama; 
Department of Gastroenterology and Metabolism, Applied 
Life Science, Institute of Biomedical & Health Science, Hiro-
shima University, Hiroshima, Japan

Aim: Portal vein thrombosis (PVT) is a frequent event 
in liver cirrhosis . PVT accompanied with cirrhosis causes 
complications such as gastrointestinal bleeding, and dete-
rioration of liver function . However, the standard treat-
ment for cirrhosis-related PVT has not yet be established . 
Methods: 64 cirrhotic patients with PVT were enrolled 
in the retrospective cohort study . All patients received 
administration of danaparoid sodium for two weeks, and 
subsequently, 30 patients were treated with warfarin, 
and remaining 34 patients with edoxaban for 6 months . 
Warfarin dose was adjusted to achieve an international 
normalized ratio (INR) of 1 .5-2 .0 . Edoxaban dose was 
30 or 60 mg once daily based on creatinine clearance of 
30-50 mL/ min and body weight of ≤60 kg . All patients 
underwent contrast-enhanced computed tomography to 
evaluate the response to treatment of PVT . We analyzed 
the efficacy and safety between edoxaban group and 
warfarin group for up to 6 months . Result: There were no 
significant differences in clinical characteristics between 
edoxaban group and warfarin group and . In edoxaban 
group, the median volume of PVT at baseline was 3 .43 cm3 
and diminished significantly after 2-week treatment with 

danaparoid sodium to 1 .42 cm3 (P = 0 .002), likewise in 
warfarin group, the median volume of PVT at baseline was 
3 .74 cm3 and diminished significantly after 2-week treat-
ment with danaparoid sodium to 1 .73 cm3 (P = 0 .024) . We 
compare effect at the 6 months in the two groups . Treat-
ment with edoxaban reduced volume of PVT from 1 .42 
cm3 at 2 weeks to 0 .42 cm3 at 6 months, and prevented 
exacerbation of PVT at 6 months after treatment with 
danaparoid sodium (P=0 .016) . On the other hand, treat-
ment with warfarin resulted in increased PVT volume from 
1 .73 cm3 at 2 weeks to 2 .85 cm3 at 6 months, despite of 
the control of the International Normalized Ratio (INR) in 
57% of the patients (P=0 .005) . These results were associ-
ated with a significantly higher reduction rate of PVT in 
edoxaban group than warfarin group (P<0 .001) . Multivar-
iate regression analysis identified edoxaban therapy as the 
single significant and independent determinant of PVT 
reduction at 6 months (P=0 .0014, hazard ratio 6 .400, 95% 
confidence interval, 1 .45-28 .15) . Clinically gastrointestinal 
bleeding was encountered in 3 patients (rectal varices, 
angiodysplasia of the small intestine and colon polyps) of 
34 (9%) of edoxaban group and 2 (esophageal varices) of 
30 (7%) of warfarin group (P=0 .335) . No other complica-
tions were recognized . Conclusion: Edoxaban following 
danaparoid sodium is an effective anti-coagulant and 
could be potentially considered as one of the treatment 
options for PVT in cirrhotic patients .
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Rapidly Rising Burden of Portopulmonary 
Hypertension in the United States
Usman Rahim1, Ajitha Mannalithara1, Donghee Kim1, 
Roham Zamanian2, W. Ray Kim1; 1Gastroenterology and Hepa-
tology, Stanford University School of Medicine, Stanford, CA; 
2Pulmonary and Critical Care Medicine, Stanford University 
School of Medicine, Stanford, CA

Background: Population-based data about the burden 
of portopulmonary hypertension (PoPH), a potentially 
life-threatening complication of portal hypertension 
(PH), are lacking . We analyze hospital care utilization 
data for adults with PoPH in the US . Methods: From the 
National Inpatient Sample (NIS) database 1993-2012, PoPH 
discharges were identified with an ICD-9CM diagnosis 
code for PH and another code for primary PoPH or other 
chronic pulmonary heart disease . Nationwide estimates 
were obtained taking into account the survey design of 
the data . Joint point regression was used determine trends 
over time and to calculate annual percent changes (APC) . 
Results: PoPH hospitalizations increased nearly 40-fold 
from 168 in 1993 to 6,575 in 2012 . Age-adjusted hospital-
ization rates increased from 0 .91 per million (PM) in 1993 
to 24 .75 PM in 2012 . PH hospitalizations also increased, 
though at a slower rate (5 fold) – from 36,629 in 1993 
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to 173,805 in 2012 . In Figure, the joinpoint regression 
analysis identified two inflection points . The 1993-2007 
period was characterized by a slow, accelerating rise 
(APC=14 .3%), followed by a steep, exponential jump in 
2007-2010 (APC=40 .3%), and by slower increase in 2010-
2012 (APC=4 .7%) . PoPH hospitalization rates were higher 
in non-whites, which rose from 2 .15 PM in 1993 to 42 .71 
PM in 2012, compared to 0 .69 PM to 19 .44 PM in whites . 
Although the average length of PoPH hospitalizations 
did not change (8 .8 days in 1993 and 8 .5 days in 2012), 
hospitalization charges increased more than four-fold 
from $21,404 in 1993 to $85,112 in 2012 . The aggregate 
total charges for the US rose 150-fold from $3 .6 million to 
$543 .4 million . Conclusion: The burden of PoPH increased 
dramatically in the past two decades . While increased diag-
nosis in potential LT candidates may have been prompted 
by exception MELD points granted for PoPH beginning in 
2006, the data are indicative of a true increase in its inci-
dence perhaps as a result of improved survival in patients 
with PH in general .
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Hemostatic “Re-Balance” In Patients With 
HCV-Related Liver Cirrhosis After Sustained 
Virological Response: The Story Is Not Over Yet
Alberto Zanetto1, Elena Campello2, Luca Spiezia2, 
SARAH SHALABY1, enrica franceschet1, Alberto Ferrarese1, 
Marco Senzolo1, Giacomo Germani1, Martina Gambato1, 
Patrizia Burra1, Paolo Simioni2, Francesco P. Russo1; 1Depart-
ment of Surgery, Oncology and Gastroenterology, Section of 
Gastroenterology, University Hospital Padova, Padova, Italy; 
2Medicine, Univesity Hospital Padova, Padova, Italy

Background and aims: liver cirrhosis is characterized 
by severe hemostatic alterations that can lead both to 
bleeding and to thrombotic complications . Thrombin 
generation (TG) with and without thrombomodulin (+/- 
TM) has been reported as whole blood test able to quantify 
the coagulation impairment in cirrhotic patients . The aim 
of this study was to evaluate the impact of HCV clearance 
following direct-acting antivirals (DAAs) in coagulation 
profile of patients with HCV-related cirrhosis as well as to 
correlate these changes with the risk of portal vein throm-

bosis (PVT) development . Methods: Patients with HCV-re-
lated cirrhosis treated with DAAs were prospectively 
enrolled . Standard coagulation tests, pro and anticoagu-
lant factors dosage and TG test (+/- TM) were performed 
at baseline, at end of therapy (EOT), at 12 (12W), 36 (36W) 
and 48 (48W) weeks after EOT . A sub-analysis according 
to the severity of liver disease was performed . During 
follow-up, PVT onset was recorded . Results: 58 patients 
were enrolled (Child A/B 50/8) . All of them achieved SVR 
12 . Forty-two (72%) reached the 24W and 21 (36%) the 
48W after EOT time points, respectively . SVR was associ-
ated with a significant reduction of FVIII (p<0 .001) and 
with a significant increase of ATIII (p<0 .05) with respect 
to the baseline . As a result, patients showed a progressive 
increase of the endogenous thrombin potential (ETP) with 
a statistically significant difference at EOT (p<0 .001), 12W 
(p=0 .001), 24W (p=0 .008) and 48W (p=0 .035), compared 
to baseline . They also showed a progressive reduction of 
ETP+TM that reached the statistically significant differ-
ence at 24W (p=0 .009) and 48W (p<0 .001) . Thus, the ETP 
ratio significantly decreased at 12W (0 .40), 24W (0 .28) 
and 48W (0 .22) after EOT (p<0 .001), compared to baseline 
(0 .5) . Child B patients presented a more hypercoagulable 
profile when compared to Child A, being the baseline ETP 
ratio 0 .8 vs 0 .5 (p<0 .001) . Moreover, they did not show any 
improvement in TG parameters after HCV clearance (ETP 
ratio 12W 0 .68; p=0 .2) . During 1 year follow-up, 2 PVT 
were recorded (incidence 4% per person per year), both 
in Child B class . Conclusions: eradication of HCV is associ-
ated with significant changes in thrombingeneration . This 
in vitro amelioration may make the balance more stable 
and less amenable to be perturbed, possibly leading to a 
reduction of the risk of PVT in vivo . However, in patients 
with the more advanced liver disease, HCV clearance is 
not associated with restoration of the normal hemostatic 
equilibrium . Thus, HCV cirrhotic patients with advanced 
liver disease remain at risk of developing PVT regardless 
of the sustained virological response .
Disclosures:

Patrizia Burra - Grant/Research Support: Novartis, Astellas, Kedrion, Grifols, 
Biotest, Gilead, Alfawassermann

Paolo Simioni - Consulting: INSTRUMENTATION LABORATORY, STAGO; 
Grant/Research Support: TEM INTERNATIONAL, KEDRION; Speaking and 
Teaching: CSL BEHRING

The following people have nothing to disclose: Alberto Zanetto, 
Luca Spiezia, SARAH SHALABY, enrica franceschet, Alberto Ferrarese, 
Giacomo Germani, Martina Gambato, Francesco P . Russo

463
Role of local endothelial alterations in the 
pathogenesis of portal vein thrombosis in 
cirrhosis
SARAH SHALABY1, Paolo Simioni2, Elena Campello2, 
Sabrina Gavasso2, Alberto Zanetto1, Francesco D’Amico3, 
Enrico Gringeri3, Umberto Cillo3, Michele Battistel4, Patri-
zia Burra1, Marco Senzolo1; 1Department of Surgery, Oncology 
and Gastroenterology, Padua University Hospital, Multivis-
ceral Transplant Unit, Padua, Italy; 2Department of medicine, 
Padua University Hospital, Hemorragic and Thrombotic Dis-
eases Unit, Padua, Italy; 3Department of Surgery, Oncology 
and Gastroenterology, Hepatobiliary Surgery and Liver Trans-
plantation Unit, Padua, Italy; 4Department of medicine, Padua 
University Hospital, University Radiology, Padua, Italy

Introduction: Portal vein thrombosis (PVT) is the most 
common thrombotic event in cirrhosis, with an annual inci-
dence between 4 .6% and 12 .8% . Demonstrated associated 
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risk factors are severity of portal hypertension and slowed 
portal flow . Data regarding haemostasis in the portal 
venous system of cirrhotics are lacking . Aims & Methods: 
To evaluate peripheral and portal venous haemocoagu-
lative state in patients with cirrhosis in comparison with 
controls, through thrombingeneration test (TGT), rota-
tional thrombelastometry (ROTEM) along with evaluation 
of endothelial disfunction by quantification of circu-
lating endothelial microparticles (MP) . Correlate these 
results with the acitivity levels of local pro and antico-
agulant factors . Compare peripheral and portal venous 
districts in cirrhotics in terms of haemostatic balance . We 
consecutilvely enrolled adult patients with liver cirrhosis 
undergoing liver transplantation (LT) or transjugular intra-
hepatic portosystemic shunt (TIPS) . Non-cirrhotic patients 
were enrolled as controls . Results: 25 cirrhotics (15 LT 
and 10 TIPS) and 6 controls (2 undergoing hepatic resec-
tion for benign liver lesions and 4 organ donors) were 
enrolled . Peripheral venous blood analysis in cirrhotic 
patients, revealed resistance to activation of protein C 
pathway (ETP with/without TM 0 .89 (0 .78-0 .92) vs 0 .6 (0 .3-
0 .74), p<0 .001), lower clot stability (MCF-NATEM 43 .5mm 
(36-51) vs 63mm (53-69), p=0 .042), and significant increase 
of endothelial-MP (CD62E-MP 1391MP/μL (651-2301) vs 
582MP/μL (380-1161), p=0,046), that was indicative of 
higher endothelial damage compared to controls . Similar 
results were obtained when comparing portal blood of 
cirrhotic patients with controls (ETP with/without TM 0 .89 
(0 .78-0 .92) vs 0 .63 (0 .33-0 .75), p=0 .001; MCF-NATEM 46mm 
(39-51) vs 62mm (49-66), p=0 .056; CD62E-MP 1606 .5MP/μL 
(680-1885) vs 529 .5MP/μL (266-781), p=0,069) . Comparing 
portal and peripheral blood of cirrhotics, we detected 
endogenous heparinoids in portal blood (alpha-angle 
NATEM 51° (46-57) vs alpha-angle HEPTEM 57° (50-59), 
p=0 .05) . This finding, together with a decreased concen-
tration of endothelial-MP carrying TM (TM-MP 232MP/μL 
(190-287) vs 377MP/μL (218-493), p=0,002) and endothe-
lial protein C receptor (EPCR/CD65E-MP 16MP/μL (14-25) vs 
37MP/μL (24-70), p<0,001), demonstrated a local greater 
endothelial damage in cirrhotics . Conclusion: In cirrhotics, 
venous hypercoagulability and portal site-specific endo-
thelial damage, associated with hampered antithrombotic 
properties, are shown to be important local risk factors in 
the pathogenesis of PVT .
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Identification of Portal Hypertension and 
Prediction of Clinical Outcomes by Measuring 
Spleen Stiffness with Acoustic Radiation Force 
Impulse Imaging in Patients with Liver Cirrhosis
Yoshitaka Takuma1,2, Youichi Morimoto2, Hiroyuki Taka-
batake2, Hiroshi Yamamoto2, Shota Iwadow1, Shuji Uematsu1, 
Ryoichi Okamoto1, Yasuyuki Araki1; 1Internal Medicine, Hiro-
shima City Hospital, Hiroshima, Japan; 2Gastroenterology, 
Kurashiki Central Hospital, Kurashiki, Japan

Background and Aims: Hepatic venous pressure gradient 
(HVPG) is an invasive predictor for mortality and hepatic 
decompensation in cirrhosis patients . However, nonin-

vasive predictors are required . This study used acoustic 
radiation force impulse (ARFI) imaging to evaluate the 
significance of spleen stiffness (SS) as a predictor of 
mortality and decompensation . Methods: We measured 
SS, liver stiffness (LS), and hepatic venous pressure gradient 
(HVPG) in 60 cirrhosis patients, and analyzed correlations of 
SS, LS and HVPG using Spearman’s rank-order correlation 
coefficient . In addition, we measured SS in 393 cirrhosis 
patients (280 compensated and 113 decompensated 
patients) and followed them prospectively . We exam-
ined the diagnostic accuracy of SS for predicting mortality 
and decompensation using the Cox proportional hazards 
model and compared SS with other non-invasive param-
eters using the Harrell’s C-index . Results: The correlation 
coefficient between SS and HVPG (r = 0 .876) was signifi-
cantly better than that between LS and HVPG (r = 0 .609, 
P < 0 .0001) . During follow-up (median, 44 .6 months), 67 
patients died, and 35 patients developed hepatic decom-
pensation . In the multivariate analysis, SS was selected as 
an independent parameter associated with mortality after 
adjustment for alanine aminotransferase, serum sodium, 
and the model for end-stage liver disease score (MELD) (p 
< 0 .001) . SS was also selected as an independent param-
eter associated with decompensation after adjustment for 
Child–Pugh score and MELD (P < 0 .001) . SS had a greater 
diagnostic accuracy for predicting mortality and decom-
pensation compared with other parameters (the C-indexes 
for predicting mortality and decompensation were 0 .824 
and 0 .843, respectively) . An SS cutoff value of 3 .43 m/s 
identified the death of patients with a 95 .3% negative 
predictive value (NPV) and 75 .8% accuracy . An SS cutoff 
value of 3 .25 m/s identified patients with decompensation 
with a 98 .8% NPV and 68 .9 % accuracy . Conclusions: SS is 
reliable and has better diagnostic performance than LS for 
identifying portal hypertension in liver cirrhosis, and SS is 
an excellent predictive marker for mortality and hepatic 
decompensation in cirrhosis patients .
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465
Multicenter Study of Portosystemic Shunt 
Embolization for Persistent Hepatic Encepha-
lopathy: From the Consortium on Liver Disease 
OUTcomes (CLOUT) Group
Michael D. Leise1, Robert S. Rahimi11, Mouctika Paluri11, 
Vinay Sundaram12, JP Norvell2, Ruhail Kohli4, Michael S. Kriss4, 
John P. Rice5, AnnMarie Liapakis8, Yulia Afinogenova9, 
Ricarda Tomlin10, Joseph J. Larson7, James Andrews6, 
Brett E. Fortune3; 1Gastroenterology & Hepatology, Mayo 
Clinic, Rochester, MN; 2Gastroenterology, Hepatology, and 
Nutrition, Emory, Atlanta, GA; 3Gastroenterology & Hepatol-
ogy, Weill Cornell Medicine, New York, NY; 4Department of 
Medicine, Division of Gastroenterology & Hepatology, Uni-
versity of Colorado, Aurora, CO; 5Gastroenterology & Hepa-
tology, University of Wisconsin, Madison, WI; 6Radiology, 
Mayo Clinic, Rochester, MN; 7Biomedical Statistics & Infor-
matics, Mayo Clinic, Rochester, MN; 8Hepatology, Yale, New 
Haven, CT; 9Department of Internal Medicine, Yale School 
of Medicine, New Haven, CT, USA, Yale School of Medicine, 
New Haven, CT; 10Transplant Surgery, Yale School of Medi-
cine, New Haven, CT; 11Hepatology, Annette C. and Harold C. 
Simmons Transplant Institute, Baylor University Medical Cen-
ter, Dallas, TX; 12Hepatology, Cedars-Sinai Medical Center, Los 
Angeles, CA

Background: Hepatic encephalopathy (HE) remains an 
incompletely understood complication of cirrhosis with 
limited treatment options . Better interventions are needed 
for those individuals with ongoing symptoms of HE punc-
tuated by episodes of overt HE, defined as persistent HE . 
A multi-center consortium was assembled to evaluate 
the effectiveness and safety of portosystemic shunt (PSS) 
embolization for treatment of persistent HE . Methods: A 
US multi-center consortium was assembled that included 
7 centers . Demographic, clinical, and laboratory data was 
collected in a retrospective fashion and entered into a 
secure, de-identified, central database . Effectiveness was 
graded systematically as follows: marked improvement - 
no hospitalizations for recurrent HE and off all HE medi-
cations; moderate improvement - no hospitalizations for 
recurrent HE but remained on HE medications to main-
tain remission; mild improvement - patient experienced 
recurrent HE, but with reduced frequency and/or severity 
of symptoms . Peri-procedural complications, worsening 
portal hypertension, and changes in MELD and CTP score 
were recorded when available . Results: 53 patients with 
persistent HE were included with baseline characteristics 
as follows: median age=63, 38% female, 93% Caucasian, 
35% with NASH, 25% hepatitis C, 12% alcohol cirrhosis, 
median MELD=13 (IQR 10,16), median CTP=9, 40% with 
ascites, and 61% with esophageal varices . Embolization 
was performed via percutaneous vascular access in 81% 
or transhepatic in 19% to treat PSS shunts with the most 
common shunt type being splenorenal (33%) . Method of 
treatment entailed coil placement in 72% . All patients 
assessed between 6 and 12 months had improvement in 
HE with effectiveness deemed to be mild (18%)/ moderate 
(68%)/ and marked (14%) with similar results at 0-2 
months (8%/72%/3%) and 2-6 months (10%/55%/20%) . 
Hospitalizations for HE occurred in 17%, 29%, and 14% 
at 0-2, 2-6, and 6-12 months respectively . The majority of 
patients remained on lactulose and rifaximin through 12 
months . Peri-procedural complications were limited (14%) . 
The median delta MELD at 6-12 months was +1 point (IQR 
-5 .0, 1 .0) and delta CTP was -1 (IQR, -2 .0, 0 .0) . Mortality at 
12 months was 7% (2/28), which was not deemed to be 

related to shunt embolization . Conclusion: Portosystemic 
shunt embolization is safe, effective, and generalizable for 
low MELD patients with persistent HE despite standard of 
care medical therapy .
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Antithrombin III Administration for Portal 
Vein Thrombosis in Patients with Cirrhosis: A 
Randomized Double-Blind Controlled Trial
Hisashi Hidaka1, Shigehiro Kokubu2, Shinji Katsushima3, 
Namiki Izumi4, Takumi Igura5, Shingo Asahara6, Kazuo Not-
sumata7, Yukio Osaki8, Keiji Tsuji9, Hirofumi Kawanaka10, 
Tomohiko Akahoshi10; NPB-06 study group; 1Department 
of Gastroenterology, Internal Medicine, Kitasato University 
School of Medicine, Sagamihara, Japan; 2Institute for Liver 
Disease Minimal Invasive Treatment, Shinyurigaoka General 
Hospital, Kawasaki, Japan; 3Department of Gastroenterol-
ogy, National Hospital Organization Kyoto Medical Center, 
Kyoto, Japan; 4Department of Gastroenterology and Hepa-
tology, Musashino Red Cross Hospital, Tokyo, Japan; 5Depart-
ment of Gastroenterology, Ikeda Municipal Hospital, Osaka, 
Japan; 6Department of Internal Medicine, Chiba Tokushukai 
Hospital, Chiba, Japan; 7Department of Internal Medicine, 
Fukui-ken Saiseikai Hospital, Fukui, Japan; 8Department of 
Gastroenterology and Hepatology, Osaka Red Cross Hospital, 
Osaka, Japan; 9Department of Gastroenterology, Hiroshima 
Red Cross Hospital and Atomic-bomb Survivors Hospital, Hiro-
shima, Japan; 10Department of Surgery and Science, Graduate 
School of Medical Sciences, Kyushu University, Fukuoka, Japan

AIM: Portal vein thrombosis (PVT) is one of the most crit-
ical diseases in cirrhosis patients . These patients have the 
imbalance of coagulation and coagulation inhibition 
resulting from decreased levels of coagulation inhibitory 
factors, such as protein C, protein S, and antithrombin 
III (AT-III) . We designed this randomized, double-blind, 
placebo-controlled trial comparing the safety and efficacy 
of AT-III administration for PVT in patients with cirrhosis 
with those who received no treatment . METHODS: 
Eligible patients were diagnosed with the association of 
thrombus, without tumor thrombus, in more than 50% 
of the portal vein . Patients with 70% or less serum level 
of AT-III were included . The study drug was administered 
up to 3 times in a 5-day consecutive infusion interval if 
the thrombus decreased in size . Efficacy was evaluated by 
contrast enhanced computed tomography using a five-
grade scale (complete response, partial response, slight 
response, no response, and progression) . From October 
2014 through March 2016, 36 patients were randomly 
assigned to the AT-III group and 37 patients to the placebo 
group . RESULTS: The proportion of patients with complete 
response or partial response of PVT was significantly higher 
than that in the AT-III (55 .6%; 20/36 patients, 95% confi-
dence interval [CI] [38 .1, 72 .1]) than in the placebo (19 .4%; 
7/36, 95% CI [8 .2, 36 .0]) (P = .003) . In values of FDP, D-dimer 
and TAT, the mean differences in the pre- and post-final 
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doses in the AT-III were significantly lower than that in the 
placebo group . Overall incidences of adverse events and 
adverse drug reactions did not differ significantly between 
the two groups . CONCLUSION: AT-III administration is one 
of the essential therapies for cirrhosis patients with PVT in 
cases with lower concentration levels of AT-III . Clinical trial 
information: NCT02250391 .

Evaluation of the PVT in Contrast Enhanced CT
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Sarcopenia in Decompensated Cirrhosis
Virendra Singh1, Arka De1, Amritjyot kaur2, Sunita Kumari1, 
Naveen Kalra3, Tejasav Sehrawat4; 1Hepatology, Postgradu-
ate Institute of Medical Education and Research, Chandigarh, 
India; 2Nuclear Medicine, PGIMER, Chandigarh, India; 3Radiol-
ogy, PGIMER, Chandigarh, India; 4GMCH, Chandigarh, India

Background: Sarcopenia is associated with reduced survival 
and poor quality of life in decompensated cirrhosis (DC) . 
Most of the available methods to assess sarcopenia lack 
objectivity and reproducibility and have limited appli-
cability in the presence of ascites . Though, CT derived 
parameter like skeletal muscle index (SMI) is currently 
the gold standard, it requires specialized software and 
trained personnel . Hand grip strength (HGS) estimation 
by hand grip dynamometry (HGD) is cheap, reproducible 
and requires minimal training . In the present study, we 
estimated the prevalence of sarcopenia using SMI and HGS 
in DC and correlated the two . Methods: Fifty-three consec-
utive adult patients with DC (without hepatocellular carci-
noma) were enrolled in this observational, cross-sectional 
analysis from May 2016 to April 2017 . Anthropometric 
measurements, etiologic work-up and liver function tests 
were carried out . SMI was calculated from CT images at the 
level of L3-L4 intervertebral disc using ImageJ (NIH) soft-
ware utilizing thresholds of -29 HU to +150 HU to differ-
entiate muscle from fat and bone, respectively . Based on 
previously published cut-offs for patients with malignancy, 
SMI ≤38 .5 cm2/m2 for women and ≤52 .4 cm2/m2 for men 
were used for the diagnosis of sarcopenia . A mechanical 
HGD (Trailite) was used to assess HGS which was compared 
to reference values from age and sex matched data . 
Results: The patients were predominantly males (88 .7%) 
with a mean age of 49 .3 ± 9 .9 years and BMI of 24 .4 ± 3 .3 
kg/m2 . The most common etiology was alcohol seen in 25 
(47 .1%) patients followed by non-alcoholic steatohepatitis 
(NASH) in 13 (24 .5%) patients, hepatitis C in 11 (20 .8%) 
patients, hepatitis B in 3 (5 .7%) and autoimmune hepatitis 
in 1 (1 .9%) patient . Thirty-six (67 .9%) patients belonged to 
Child Class B while the rest were Child Class C . The mean 
SMI was 44 .4 ± 8 .0 . and 36 (67 .9%) patients were sarco-
penic . The mean HGS was 26 .8 ± 6 .8 and was categorized as 

“weak” in 32 (60 .3%) patients . There was a strong correla-
tion between SMI and HGS (0 .79, p <0 .005) . However, SMI 
and HGS did not correlate with serum albumin, BMI, Child-
Turcotte-Pugh (CTP) or model for end stage liver disease 
(MELD) scores . Subgroup analysis of alcohol and non- alco-
holic etiologies did not reveal any significant difference in 
SMI or HGS . Conclusions: Sarcopenia is highly prevalent in 
DC . HGS significantly correlates with SMI and is a cheap, 
reproducible, objective technique that requires minimal 
training or expertise . It can thus be used as an alternative 
for assessment of sarcopenia in decompensated cirrhosis . 
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Preoperative Liver Stiffness Predicts an 
Improvement in Vital Prognosis by Occlusion 
of Portosystemic Shunts in Portal Hypertensive 
Patients
Tsuyoshi Ishikawa, Ryo Sasaki, Tatsuro Nishimura, Takashi Mat-
suda, Takuya Iwamoto, Taro Takami, Isao Sakaida; Department 
of Gastroenterology & Hepatology, Yamaguchi University 
Graduate School of Medicine, Ube, Yamaguchi, Japan

Aims: The present study investigated the effects of 
balloon-occluded retrograde transvenous obliteration 
(B-RTO) on Model for End-Stage Liver Disease (MELD)-Na 
score, a prognostic indicator of short-term mortality in 
cirrhotic patients, and attempted to identify predictors 
for reductions in MELD-Na score and improvements in 
vital prognosis by occlusion of portosystemic shunts (PSS) 
in patients with liver cirrhosis . Methods: Seventy cirrhotic 
patients [mean age=67 .5 years; female/male=35/35; hepa-
titis B virus/hepatitis C virus/alcohol/nonalcoholic steato-
hepatitis/others=2/25/22/12/9; Child-Pugh (CP) class A/B/
C=36/27/7; procedural indication gastric varices (GV)/
hepatic encephalopathy (HE)=52/18] with PSS under-
went B-RTO at our hospital between February 2008 and 
March 2017 . Testing was performed and MELD-Na score 
was calculated before and 1 month after shunt occlusion . 
We also monitored long-term outcomes of B-RTO and 
analyzed vital prognosis . Results: Overall, MELD-Na score 
was not significantly changed by 1 month after B-RTO 
(10 .49 ± 3 .11 to 10 .14 ± 3 .33, p = 0 .29) . Changes in each 
factor at 1-month post-B-RTO were: prothrombin time–
international normalized ratio, 1 .24 ± 0 .15 to 1 .19 ± 0 .16 
(p < 0 .01); total bilirubin, 1 .23 ± 0 .59 to 1 .08 ± 0 .63 mg/
dL (p < 0 .01); creatinine, 0 .73 ± 0 .25 to 0 .75 ± 0 .31 mg/dL  
(p = 0 .30); and sodium, 139 .2 ± 2 .7 to 139 .0 ± 2 .8 mmol/L  
(p = 0 .47) . One month after treatment, MELD-Na score was 
decreased in 31 patients (44 .3%), unchanged in 17 patients 
(24 .3%), and increased in 22 patients (31 .4%) . Univariate 
analyses showed that a decline in MELD-Na score by occlu-
sion of PSS was significantly associated with procedural 
indication of HE, lower liver volume, and lower liver stiff-
ness (LS) measured by transient elastography (TE) before 
treatment (p < 0 .05) . Furthermore, multivariate logistic 
regression and receiver operating characteristic (ROC) 
curve analyses identified preoperative LS as the strongest 
independent predictor for amelioration of MELD-Na score 
following B-RTO, with a cut-off of 21 .6 kPa (odds ratio, 
1 .04; 95% confidence interval, 1 .01 - 1 .09; p < 0 .05; area 
under the ROC curve, 0 .742; sensitivity, 76 .0%; specificity, 
69 .6%) . Although no significant difference in preproce-
dural MELD-Na score was seen between patients with  
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LS < 21 .6 kPa and those with LS < 21 .6 kPa (10 .44 ± 2 .79 vs . 
10 .17 ± 3 .50; p = 0 .77), a significant difference in survival 
rate throughout follow-up was found between these 
groups by the Kaplan-Meier method (p < 0 .05) . Conclu-
sions: LS measured by TE might predict improvements not 
only in MELD-Na score, but also in survival rate by occlu-
sion of PSS among cirrhotic patients with portal hyperten-
sion .
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Multi-modal MRI in Elderly Cirrhotic Patients 
Reveals a Distinct Brain Response to Aging 
Compared to Healthy Elderly Subjects
Vishwadeep Ahluwalia, Melanie White, Andrew Fagan, 
Dinesh Ganapathy, Joel Steinberg, Frederick G. Moeller, 
James Wade, Jasmohan S. Bajaj; Virginia Commonwealth Uni-
versity and McGuire Veterans Affairs Medical Center, Rich-
mond, VA

Cirrhotic patients are rapidly aging . They are prone to 
hepatic encephalopathy (HE) & pre-dementia mild cogni-
tive impairment (MCI), which are difficult to differentiate . 
An altered neuro-metabolic and functional connectivity 
profile of the brain resting-state networks(RSNs; anatom-
ically separate but functionally connected areas) could be 
relevant . Aim: To investigate differences in brain metab-
olites & resting-state functional connectivity between 
elderly cirrhotics and age-matched non-cirrhotic controls . 
Methods: Age-matched cirrhotics/non-cirrhotics between 
65-85 years without current/prior HE, other organ fail-
ures or neuro-psychiatric disorders were enrolled . Subjects 
underwent cognitive tests (PHES, Stroop App) and quality 
of life (QOL) evaluation, followed by MR Spectroscopy 
(MRS) & resting-state fMRI . Results: 46 (23/gp) were 
included with similar age (71 .1 vs 73 .6 p=0 .11) . Cirrhotics 
had worse cognition (PHES p=0 .05 Stroop p=0 .01) and 
and QOL (p=0 .05) . MRS: Cirrhotics had significantly 
higher Glutamate+Glutamine, and lower myoInositol and 
choline ratios reflecting the effect of ammonia . RSN: We 
found lower functional connectivity in cirrhotics in two 
important networks(A)Visual Network: Right Lingual 
gyrus; p=0 .016 (B)Dorsal/Ventral attentional network 
(DAN/VAN): (i) Left Ventrolateral prefrontal cortex (Left 
VLPFC); p=0 .004; (ii) Right VLPFC; p=0 .04, (iii) Left Fronto-
parietal Operculum (FPOC): p=0 .03 (Figure) . DAN/VAN are 
preferentially affected in dementia-related MCI & Alzhei-
mer’s disease . FPOC is an area associated with verbal and 
spatial working memory . Conclusions: Elderly cirrhotics 
have impaired cognition, QOL & ammonia-related MRS 
profile compared with age-matched non-cirrhotic patients . 
This is compounded by disrupted stimulus-driven visual 
and attentional RSNs patterns like those seen in Alzhei-
mer’s-associated MCI . Abnormal resting state connectivity 
in elderly cirrhotic patients may represent a distinct brain 
response to aging that could help define HE vs MCI in this 
population .
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Periodontal therapy Improves Oral and Gut 
Microbiota and Reduces Systemic Inflamma-
tion and Endotoxemia in Patients with Cirrhosis
Jasmohan S. Bajaj1, Sinem E. Sahingur1, Payam Matin1, 
Melanie White1, Janina Golob Deeb1, Dinesh Ganapathy2, 
Andrew Fagan1, Masoumeh Sikaroodi2, Patrick M. Gillevet1; 
1Virginia Commonwealth University and McGuire Veterans 
Affairs Medical Center, Richmond, VA; 2George Mason Uni-
versity, Manassas, VA

Systemic inflammation and endotoxemia can propagate 
progression of cirrhosis . It is assumed that the gut is the 
only source but the oral cavity could also contribute . 
However the treatment of dental disease in the alle-
viation of this profile in cirrhosis is unclear . Aim: Deter-
mine the effect of systematic periodontal therapy on 
oral and gut microbiota and systemic inflammation and 
endotoxemia in pts with cirrhosis compared to controls . 
Methods: Outpatient cirrhotics and age-matched healthy 
controls with ≥20 natural teeth without partials/dentures 
who were not drinking or using tobacco were included . 
At baseline, serum endotoxin, TNF, salivary/stool micro-
biota were analyzed . A dental exam was performed in 
which pts with severe periodontitis, abscesses or severe 
cavitary lesions were excluded . Those with mild/moderate 
periodontitis underwent cleaning & scaling . Saliva/stool 
was collected before periodontal therapy . Subjects were 
followed for 30 days, when all procedures were repeated . 
Microbiota was analyzed using 16SrRNA & compared 
between cirrhotics & controls pre/post cleaning . Results: 
16 cirrhotic pts(age 56yrs, MELD 11 .3) &12 controls were 
included, underwent systematic cleaning and followed 
till day 30 . None of the cirrhotics developed HE, were 
hospitalized or had changes in MELD score (10 .8, p=0 .4) 
compared to baseline in the interim . A significant reduc-
tion in endotoxemia was seen after periodontal therapy 
in cirrhotic patients but not in controls, whose baseline 
levels were lower than cirrhotics(Table) . TNF reduced in all 
subjects after treatment . Microbiota: Salivary microbiota 
changed significantly after periodontal therapy in cirrhosis 
but not in controls . Percent median (IQR) relative abun-
dances of oral microbiota Porphyromonadaceae [pre 7 .8% 
(2 .1) vs 5 .2% (0 .1)], Streptococcacae [pre 10 .8%(3 .4) vs 
7 .3% (2 .5)] and endotoxin-producing Pasteurellaceae [pre 
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4 .3%(3 .4) vs 1 .6% (2 .1)] decreased after therapy . In the 
stool collected concurrently there was again a significant 
reduction in relative abundance of taxa usually found in 
the oral cavity, Streptococcacae [pre 2 .4% (3 .3) vs 0%(0)] 
and Veillonellaceae [pre 3 .5%(3 .2) vs 0% (0)], in cirrhotics 
but not controls . Conclusions: Endotoxemia and systemic 
inflammation can be reduced after periodontal therapy 
likely due to improvement in oral-origin microbiota in 
both saliva and stool in cirrhotic patients . The oral cavity 
should be considered a viable target for inflammation 
reduction in cirrhosis .
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Liver volume used as a predictor for mortality 
in cirrhotic patients
Milan Patel1, Pimpitcha Puangsricharoen1,3, Hafiz Muhammad  
Sharjeel Arshad4, Sam Garrison1, Marwan Ghabril1, 
Mark Tann5, Suthat Liangpunsakul1,2; 1Division of Gastro-
enterology/Hepatology, Indiana University School of Medi-
cine, Indianapolis, IN; 2Roudebush Veterans Administration 
Medical Center, Indianapolis, IN; 3Chulalongkorn University, 
Bangkok, Thailand; 4University of Illinois at Chicago/Advocate 
Christ Hospital, Oak Lawn, IL; 5Department of Radiology and 
Imaging Sciences, Indianapolis, IN

 Background: The measurement of liver volume (LV), 
an indicator of hepatic reserve, is considered to be an 
effective prognosticator for postoperative liver failure in 
patients undergoing hepatectomy . It is unclear whether 
LV can be used to predict mortality in cirrhotic patients . 
Methods: We enrolled 584 consecutive cirrhotic patients 
(52±7 yrs, 48% male, 87% White, BMI 29±7, MELD11±7) 
who underwent computerized topography (CT) of the 
abdomen for hepatoma screening between Jan 1-June 
30,2009 . These subjects were compared to 50 BMI-matched 
controls (55±10yrs, 61% male, 89% White, BMI 30±12, 
MELD4±2) without liver disease . Baseline clinical and 
laboratory data were obtained . Total LV (TLV), functional 
LV (FLV), and segmental liver volume (in cm3) were all 
measured from CT scans using CT Liver analysis software 
(Phillips) . Cirrhotic subjects were prospectively followed 
until death, liver transplantation, or study closure date of 
July 31, 2016 . The survival data was assessed with log-rank 
statistics and independent predictors of survival were 
carried out using Cox model . Results: Cirrhotic subjects had 
significantly smaller TLV, FLV, and segmental (all except 
for segments 1,6,7) volume (Table) . Subjects presenting 
with hepatic encephalopathy(HE) (n=124) had significantly 
smaller TLV (1509±495 vs 1682±556) and FLV (1471±484 vs 
1633±538) than those without HE (n=460, p=0 .002) . During 
the median follow up of 1,145 days, 112 (19%) subjects 
were transplanted and 131 (23%) died . TLV and FLV for 
those who survived were significantly higher than those 
who were transplanted or dead (TLV:1740 vs 1529 vs 1486, 
FLV 1691 vs 1487 vs 1444, p for ANOVA<0 .0001) . In the 

Cox model, age, MELD scores, TLV or FLV were indepen-
dent predictors of mortality (all p<0 .05) . In the sensitivity 
analyses, those with FLV≥1589 had a higher survival than 
those with FLV<1589 (3394 vs 1928 days) and those with 
TLV≥1634 had a higher survival than those with TLV<1634 
(3372 vs 1939 days) . Conclusion: Baseline TLV and FLV 
are independent predictors of mortality in subjects with 
cirrhosis . Further work is needed to validate these findings 
and to better understand their clinical utility .

Total, funcational, and segmental liver volume between 
groups

^p<0 .05

FLV=TLV-volume of IVC, hepatic vessels and portal vein
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Clinical implication of abnormal glucose toler-
ance in liver cirrhosis
Seong Hee Kang1, Soon Koo Baik1,2, Moon Young Kim1,2; 
1Department of Gastroenterology and Hepatology, Yonsei 
University Wonju College of Medicine, Gangwondo, Korea 
(the Republic of); 2Cell Therapy and Tissue Engineering Cen-
ter, Yonsei University Wonju College of Medicine, Wonju, 
Korea (the Republic of)

Background: Disorders of glucose metabolism, namely 
glucose intolerance and hepatogenous diabetes (HD), are 
frequent in cirrrhosis . HD and impaired glucose tolerance 
(IGT) usually present with normal fasting plasma glucose 
(FPG) and HbA1c level, thus, can be diagnosed by only 
performing an oral glucose tolerance test (OGTT) . There-
fore, HD and IGT has not been received enough atten-
tion and underestimated when FPG levels are taken into 
account . We aim to determine if an abnormal glucose 
tolerance has influence on prognosis of patients with 
cirrhosis . Methods: This prospective observational study 
included 719 patients with cirrhosis, either compensated 
or decompensated, who underwent a 75-g OGTT . All 
patients were divided into 3 groups: group I - patients 
with normal glucose tolerance (NGT), group II - patients 
with IGT (140mg/dL ≤ OGTT < 200mg/dL), group III - 
patients with newly diagnosed HD (200mg/dL ≤ OGTT) . 
Results: Among 719 patients, NGT was diagnosed in 144 
(20 .0 %), IGT in 222 (30 .9%) and HD in 353 (49 .1 %) . 
During median follow-up period of 42 .0 months (inter-
quartile range, 21 .0–66 .0 months), the cumulative survival 
rates of patients with NGT were 81 .9%; IGT, 76 .1%; 
HD, 68 .0% . In total patients, HD (adjusted hazard ratio 
(aHR) =1 .712, 95% CI=1 .112-2 .636, P=0 .015) was associ-
ated with increased mortality after adjustment for Child-
Pugh score and MELD scores . In addition, IGT (aHR=2 .226, 
P=0 .028) and HD (aHR=2 .582, P=0 .006) were associated 
with increased risk of variceal bleeding . However, risk of  
other complication including hepatic encephalopathy, 
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spontaneous bacterial peritonitis and hepatorenal 
syndrome were not significantly different between three 
groups . In subgroup analysis, patients with IGT (aHR=4 .023, 
P=0 .040) and HD (aHR=4 .028, P=0 .030) showed a worse 
survival rate than those with NGT in compensated cirrhosis 
group (n=179, 24 .9%) . In contrast, neither IGT nor HD 
conferred higher risk for mortality in decompensated 
cirrhosis group (n=540, 75 .1%) . Conclusion: Abnormal 
glucose tolerance including IGT and HD is associated with 
unfavorable prognosis in patients with cirrhosis, partic-
ularly in compensated state . These findings suggest the 
need to perform the surveillance test such as an OGTT 
in patients with cirrhosis for early detection of abnormal 
glucose tolerance . 
Disclosures:
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Predicting the risk of hepatic encephalopathy 
in patients with cirrhosis: A risk score including 
longitudinal data and potential benefit of 
statins
Elliot B. Tapper, David Ratz, Jessica L. Mellinger, Anna S. Lok, 
Grace L. Su; Gastroenterology, University of Michigan, Ann 
Arbor, MI

Introduction: Over 40% of patients with cirrhosis will 
develop Hepatic Encephalopathy (HE) . HE is associated 
with decreased survival, falls, motor vehicle accidents, and 
is the most important factor predicting hospitalization . 
However, tools to risk-stratify patients for HE develop-
ment are lacking . Methods: A population-based cohort 
study of all veterans with cirrhosis from Michigan, central 
Indiana, and NW Ohio seen between 1/1/2000-5/31/11 
(N=1,975) who were followed for up to 5-years . Cirrhosis 
was identified based on ICD-9 codes and APRI>2 .0 . The 
primary outcome was HE (ICD-9 572 .2 or lactulose use) . 
Patients with HE at baseline or <90-day follow-up were 
excluded . Patients were censored for HE, death, or loss-
to-follow-up . Risk factors included clinical data, labs and 
medication lists . Risk-scores were constructed with both 
baseline and longitudinal data (annually updated param-
eters for patients surviving the first year) . Results: The 
cohort was aged 58 .0±8 .3 years; 36% HCV, 74% white, 
17% had ascites, and mean MELD 11 .84±5 .78 . Opiates, 
benzodiazepines, and PPI were taken by 24%, 13%, and 
35% . Overall, 863(43 .7%) developed HE within 5 years . 
Median survival time was 747 days, 340 for those who 
developed HE . In multivariable cox models, risk factors 
(HR, 95% CI) for HE included bilirubin (1 .07, 1 .05-1 .09) and 
nonselective beta-blockers (1 .34, 1 .09-1 .64), while higher 
albumin (0 .54, 0 .48-0 .59) and statin use (0 .80, 0 .65-0 .98) 
were protective . Other clinical factors, including the use of 
opiates, benzodiazepines, antidepressants or PPIs were not 
predictive . The AUROC for HE risk using baseline and base-
line and longitudinal data of the 4 significant variables 
were 0 .68(0 .66-0 .70) and 0 .73(0 .71-0 .75), respectively . 
Model effects were converted into a risk score (FIGURE 1) . 
Conclusion: The long-term risk of HE in cirrhosis patients 
can be stratified by a simple, risk score that accounts for 
changing clinical data (for example, changes in albumin 
or bilirubin with cure of HCV or cessation of or continued 
alcohol) . These data also highlight a role for prospective 
research on the benefits of statins in reducing cirrhosis 
complications including HE .
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Impact of race/ethnicity and primary admis-
sion diagnosis on readmission and mortality 
rates among patients hospitalized with hepatic 
encephalopathy
Roland Li3, Marina Serper1, Vandana Khungar1, Amy Praest-
gaard2, Rotonya M. Carr1; 1Gastroenterology, University of 
Pennsylvania, Philadelphia, PA; 2Center for Clinical Epidemiol-
ogy and Biostatistics, University of Pennsylvania, Philadelphia, 
PA; 3Medicine, University of Pennsylvania, Philadelphia, PA

Introduction Hepatic encephalopathy (HE) is a significant 
cause of hospital readmissions and mortality in patients 
with end stage liver disease . Few data exist regarding the 
contribution of race/ethnicity and clinical presentation of 
HE in patients hospitalized with HE . We examined whether 
racial/ethnic disparities and clinical presentation of HE 
contribute to 30-day readmission and 90-day mortality in 
HE patients and evaluated a pilot study designed to reduce 
hospital readmissions for HE . Methods We performed a 
retrospective review of 312 HE patients admitted to our 
health system and performed a multivariable analysis of 
factors associated with 30-day readmissions and 90-day 
mortality . Patients were further analyzed according to 
whether HE was the primary reason for admission (“HE 
primary”) or component of the medical issues managed 
while hospitalized (“HE secondary”) . Further, we exam-
ined the impact of two peri-discharge interventions on 
30-day readmissions . Results There were 458 HE admissions 
among 312 patients (mean MELD, 20) . 30-day readmission 
and 90-day mortality rates were 34% and 12%, respec-
tively . Readmitted patients were three times more likely 
to die within 90 days (OR 2 .82, p=0 .04) . African-Americans 
accounted for 40% of 90 day-mortality while comprising 
only 25 % of the cohort . Compared with “HE primary” 
patients, “HE secondary” patients had higher MELD but 
suffered lower overall mortality (15% vs 10%), likely due 
to receipt of liver transplantation . “HE primary” patients 
were disproportionately readmitted within 30 days and 
more likely to be African-American (p=0 .048) . A post-dis-
charge call intervention reduced 30-day readmissions by 
17% (p<0 .05) . Conclusions HE is a significant cause of read-
mission and mortality, and African-Americans are dispro-
portionately impacted . Additionally, despite lower MELD, 
“HE primary” patients may represent a sub-population of 
high hospital utilizers and may, therefore, be targeted to 
reduce HE readmissions .
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Diagnostic Accuracy of CT Angiography-based 
Virtual Hepatic Venous Pressure Gradient in 
Patients with Portal Hypertension
Xiaolong Qi1,2, Jinlin Hou2, Ruizhao Qi3, Lei Wang4, Yong-
ping Yang12, Yanna Liu1, Chuan Liu1, Yi Xiang1, Jialiang Hui1, 
Zhao Liu1, Changchun Liu5, Yongzhao Zhao6, Yanjie Zhu6, 
Jiale Huang6, Jinjun Chen2, Jianbo Zhao7, Wei Xiong8, 
Tao Chen1, Shuoyu Xu1, Xingshun Qi9, Dengxiang Liu13, 
Baogang Peng14, Jie Tian10, Xiaoshun He11, Guoxin Li1, 
Weimin An5, Fuquan Liu4, Zhiwei Li3; Chinese Portal Hyper-
tension Noninvasive Diagnosis Study (CHESS) Group; 1Depart-
ment of General Surgery, Nanfang Hospital, Southern Medical 
University, Guangdong Provincial Engineering Technology 
Research Center of Minimally Invasive Surgery, Guangzhou, 
China, Guangzhou, China; 2State Key Laboratory of Organ 
Failure Research, Guangdong Provincial Key Laboratory of 
Viral Hepatitis Research, Department of Infectious Diseases, 
Nanfang Hospital, Southern Medical University, Guangzhou, 
China, Guangzhou, China; 3Department of General Surgery, 
302 Hospital of PLA, Beijing, China, Beijing, China; 4Depart-
ment of Interventional Therapy, Beijing Shijitan Hospital, 
Capital Medical University, Beijing, China, Beijing, China; 
5Department of Radiology, 302 Hospital of PLA, Beijing, 
China, Beijing, China; 6School of Medicine, Tongji University, 
Shanghai, China, Shanghai, China; 7Department of Interven-
tional Radiology, Nanfang Hospital, Southern Medical Uni-
versity, Guangzhou, China, Guangzhou, China; 8Department 
of Medical Imaging Center, Nanfang Hospital, Southern 
Medical University, Guangzhou, China, Guangzhou, China; 
9Department of Gastroenterology, General Hospital of Shen-
yang Military Area, Shenyang, China, Shenyang, China; 10Key 
Laboratory of Molecular Imaging of Chinese Academy of Sci-
ences, Institute of Automation, Chinese Academy of Sciences, 
Beijing, China, Beijing, China; 11Organ Transplant Center, The 
First Affiliated Hospital of Sun Yat-sen University, Guangzhou, 
China, Guangzhou, China; 12Center for Therapeutic Research 
of Hepatocarcinoma, 302 Hospital of PLA, Beijing, China, Bei-
jing, China; 13Xingtai People’s Hospital, Xingtai Institute of 
Cancer Control, Xingtai, China, Xingtai, China; 14Department 
of Hepatic Surgery, The First Affiliated Hospital of Sun Yat-
Sen University, Guangzhou, China

Background: The prospective multicenter trial aims 
to assess the diagnostic performance of a CT angiog-
raphy-based virtual hepatic venous pressure gradient 
(vHVPG) measurement compared to invasive hepatic 
venous pressure gradient (HVPG) measurement . Methods: 
We measured HVPG, CT angiography, and Doppler ultra-
sound in 102 patients with portal hypertension recruited 
in 3 high-volume liver centers in China between August 
2016 and April 2017 [NCT02842697] . vHVPG values were 
calculated from the reconstructed model of hepatic-portal 
venous system and computational fluid dynamics analysis . 
Results: vHVPG was successfully interpreted in patients 
both with and without clinically significant portal hyper-
tension (CSPH) [Figure 1A, 1B] . Compared with other 
non-invasive tools, vHVPG showed a better diagnostic 
performance for CSPH (Figure 1C) . For the correlation anal-
ysis, we obtained a moderate correlation between vHVPG 
and HVPG (R=0 .406, P<0 .001) (Figure 1D, 1E) . Besides, 
the novel approach showed a satisfactory performance 
to rule-out (7 .259mmHg) and rule-in (13 .046 mmHg) 
CSPH (Figure 1F) . Additionally, in the exploratory anal-
ysis in cases (n=50) with moderate-excellent CT angiog-
raphy image quality, the correlation was highly improved 
(R=0 .717, P<0 .001) (Figure 1G, 1H) . According to the 

corresponding rule-out (6 .235 mmHg) and rule-in (11 .025 
mmHg) cutoffs (Figure 1I), both diagnosis and misdiag-
nosis rate were also improved . The inter- and intra-ob-
server agreement were 0 .841 and 0 .950, respectively . 
Conclusion: vHVPG correlated well with invasive HVPG in 
patients with cirrhosis and had a potential performance in 
diagnosing CSPH . Higher image quality could increase the 
performance of vHVPG .
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Diagnostic Accuracy of Radiomics-based 
Hepatic Venous Pressure Gradient for Clin-
ically Significant Portal Hypertension in 
Cirrhosis
Xiaolong Qi1, Yu Zhang2, Zhenyuan Ning2, Yifei Huang1, 
Jialiang Zou1, Sizhe Chen1, Chuan Liu1, Yanna Liu1, Jing-
wei Wei3, Zhentai Lu4, Tao Chen1, Changchun Liu5, Bo Liu12, 
Weimin An5, Dengxiang Liu6, Baogang Peng14, Zaiyi Liu7, 
Xiaoshun He8, Li Liu9, Zhiwei Li13, Fuquan Liu10, Jinlin Hou9, 
Yongping Yang11, Jie Tian3; Chinese Portal Hypertension Non-
invasive Diagnosis Study (CHESS) Group; 1Department of Gen-
eral Surgery, Nanfang Hospital, Southern Medical University, 
Guangdong Provincial Engineering Technology Research Cen-
ter of Minimally Invasive Surgery, Guangzhou, China, Guang-
zhou, China; 2School of Biomedical Engineering, Southern 
Medical University, Guangzhou, China, Guangzhou, China; 
3Key Laboratory of Molecular Imaging of Chinese Academy 
of Sciences, Institute of Automation, Chinese Academy of 
Sciences, Beijing, China, Beijing, China; 4Key Laboratory of 
Medical Imaging, Southern Medical University, Guangzhou, 
China, Guangzhou, China; 5Department of Radiology, 302 
Hospital of PLA, Beijing, China, Beijing, China; 6Xingtai Peo-
ple’s Hospital, Xingtai Institute of Cancer Control, Xingtai, 
China, Xingtai, China; 7Department of Radiology, Guangdong 
General Hospital, Guangdong Academy of Medical Sciences, 
Guangzhou, China, Guangzhou, China; 8Organ Transplant 
Center, The First Affiliated Hospital of Sun Yat-sen Univer-
sity, Guangzhou, China, Guangzhou, China; 9Department of 
Infectious Diseases, Nanfang Hospital, Southern Medical Uni-
versity, Guangzhou, China, Guangzhou, China; 10Department 
of Interventional Therapy, Beijing Shijitan Hospital, Capital 
Medical University, Beijing, China, Beijing, China; 11Center for 
Therapeutic Research of Hepatocarcinoma, 302 Hospital of 
PLA, Beijing, China, Beijing, China; 12Department of General 
Surgery, The Third Affiliated Hospital of Sun Yat-Sen Univer-
sity, Guangzhou, China; 13Department of General Surgery, 
302 Hospital of PLA, Beijing, China; 14Department of Hepatic 
Surgery, The First Affiliated Hospital of Sun Yat-Sen Univer-
sity, Guangzhou, China

Background: Hepatic venous pressure gradient (HVPG) 
is currently the only validated approach to risk stratify 
patients with cirrhosis . However, the measurement of 
HVPG requires an invasive procedure . The study aims to 
assess the diagnostic performance of a noninvasive radio-
mics-based hepatic venous pressure gradient (rHVPG) for 
clinically significant portal hypertension (CSPH) . Methods: 
The prospective multicenter trial was conducted in 3 
high-volume liver centers in China between August 2016 
and May 2017 . The prediction model was developed in a 
training cohort of 181 consecutive patients with cirrhosis 
and portal hypertension . Radiomic features were extracted 
from portal venous-phase CT image by two independent 
investigators . A radiomics signature, rHVPG, was devel-
oped after data dimension reduction and feature selection 
by using LASSO regression model . To assess the diagnostic 
performance of rHVPG for CSPH with the invasive HVPG as 
reference, receiver operating characteristic (ROC) curves 
were constructed . An independent validation cohort 
consisted of 51 consecutive patients with cirrhotic portal 
hypertension . Results: A total number of 10324 radiomics 
features were extracted . A radiomics signature consisting 
of 14 selected features was significantly associated with 
CSPH (P < 0 .001 for both training and validation cohorts) 
[Figure 1] . The radiomics signature, rHVPG, demonstrated 
a high accuracy with an area under ROC curve (AUC) of 

0 .851 (95% CI, 0 .781 to 0 .926) . Moreover, rHVPG provided 
also an excellent prediction in the validation cohort with 
an AUC of 0 .823 (95% CI, 0 .703 to 0 .942) . Conclusion: 
rHVPG was successfully interpreted and had a potential 
performance in diagnosing CSPH noninvasively .
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Effects of Balloon-Occluded Retrograde Trans-
venous Obliteration on Portosystemic Shunt 
Syndrome in Cirrhotic Patients with Hepatic 
Encephalopathy
Tsuyoshi Ishikawa, Ryo Sasaki, Tatsuro Nishimura, Takashi Mat-
suda, Takuya Iwamoto, Taro Takami, Isao Sakaida; Department 
of Gastroenterology & Hepatology, Yamaguchi University 
Graduate School of Medicine, Ube, Yamaguchi, Japan

Aims: Portosystemic shunt (PSS) syndrome is defined 
as a gradual decline in hepatic function, and hepatic 
encephalopathy (HE) is thought to be one symptom of 
PSS syndrome in cirrhosis . The present study examined 
the preoperative factors and postoperative course of 
balloon-occluded retrograde transvenous obliteration 
(B-RTO), which is reportedly useful not only for gastric 
varices (GV), but also for HE, by procedural indication . 
Methods: Eighty cirrhotic patients [mean age=68 .0 years; 
female/male=38/42; hepatitis B virus/hepatitis C virus/
alcohol/nonalcoholic steatohepatitis/others=2/29/26/12/11; 
Child-Pugh (CP) class A/B/C=39/32/9; procedural indication 
HE/GV=18/62] who underwent B-RTO at our department 
between February 2008 and March 2017 were divided into 
HE and GV groups . Data from before and 1 month after 
B-RTO were analyzed . Results: (Preoperatively) While no 
significant differences in age, sex, or etiology of cirrhosis 
were seen between both groups, CP score was signifi-
cantly higher in HE patients than in GV patients (9 .5 vs . 6 .3; 
p<0 .01) . Comparing the HE group to the GV group, liver 
atrophy was more severe (876 .0 vs . 1084 .4 cm3; p<0 .05), 
the portal vein was more constricted (9 .7 vs . 12 .3 mm; 
p<0 .01), and the splenic vein (SpV) was more dilated (12 .0 
vs . 8 .8 mm; p<0 .01) . SpV flow was hepatopetal in 92 .6% of 
GV patients, but hepatofugal in 75 .0% of HE patients . In 
addition, blood ammonia levels were markedly higher at 
PSS vessels than at peripheral veins (228 .3 vs . 155 .7 μg/dl;  
p=0 .11) in patients with HE, but not in those with GV (87 .9 
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vs . 83 .4 μg/dl, p=0 .80), suggesting that blood stolen by PSS 
came from the spleen in the GV group, but mainly from 
the intestines in the HE group . (One month postopera-
tively) While HE patients exhibited significant decreases 
in both blood ammonia levels (153 .8 to 92 .1 μg/dl,  
p<0 .01) and CP score (9 .6 to 7 .8, p<0 .01), no significant 
changes in any parameter were seen following B-RTO in 
GV patients . In all cases including the HE group, SpV flow 
was hepatopetal after shunt occlusion . Conversely, SpV 
contracted significantly for HE patients (12 .0 to 9 .5 mm, 
p<0 .01), but dilated significantly for GV patients (8 .6 to 9 .4 
mm, p<0 .01), indicating dramatic changes in portal-splenic 
hemodynamics in the HE group, with SpV flow switching 
from hepatofugal to hepatopetal and superior mesenteric 
venous flow that had been flowing back into the SpV 
instead flowing into the liver after B-RTO . Conclusions: 
Compared with patients treated for GV, those treated 
for HE exhibit highly characteristic “hemodynamics in 
the portal-splenic venous system” both before and after 
B-RTO, which may lead to improved PSS syndrome in 
cirrhotic patients .
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Anticoagulation in non-malignant portal 
vein thrombosis is associated with improved 
hepatic function
Bernhard Scheiner1, Paul René Stammet1, Sebas-
tian Pokorny1, Theresa Bucsics1, Philipp Schwabl1, 
Andrea Brichta1, Johannes Thaler2, Katharina Lam-
pichler3, Ahmed Ba-Ssalamah3, Cihan Ay2, Arnulf Ferlitsch1, 
Michael H. Trauner1, Mattias Mandorfer1, Thomas Reiberger1; 
1Division of Gastroenterology and Hepatology, Department 
of Internal Medicine III, Medical University of Vienna, Vienna, 
Austria; 2Clinical Division of Hematology and Hemostaseol-
ogy, Department Medicine I, Medical University of Vienna, 
Vienna, Austria; 3Department of Radiology, Medical Univer-
sity of Vienna, Vienna, Austria

Background: Non-malignant portal vein thrombosis 
(PVT) is common in patients with liver disease . Anticoag-
ulation (AC) increases the chances of recanalization and 
may improve liver function in patients with cirrhosis . We 
retrospectively assessed the course of non-malignant PVT 
in patients receiving AC . Methods: Parameters related to 
hepatic injury (AST/ALT), severity of disease (ascites) and 
synthetic function (albumin) as well as AC, rates of PVT 
regression / progression and AC-associated complications 
were documented . Results: Among 122 patients with PVT, 
51 patients with non-malignant PVT (27 incomplete, 24 
complete) were included . 12 patients (23 .5%) received 
early anticoagulation after PVT diagnosis within 10 days . 
Three patients (7 .3%) died early . While AC was stopped 
in 4 (8 .3%), 4 patients (without early AC) were started on 
AC later during the study period . Finally 12 patients (25%) 
received long-term AC-therapy (≥9months) as compared 
to 36 patients without long-term AC . We observed a trend 
towards higher regression rates with long-term AC of 
58% (vs . 28% without AC;p=0 .08) and lower progression 
rates of 25% (vs . 42% without AC;p=0 .15) . Interestingly, 
AST/ALT tended to decrease (-19%/-16%) and proportion 
of patients with ascites became lower (-33%) with long- 
term AC (without AC: +/-0%) . There was a significant 

improvement in albumin levels during long-term AC 
(+9%/+3 .6 g/dL) when compared to no-long-term AC 
(-2%/-0 .8 g/dL; p=0 .04) . Importantly, there were no 
AC-associated bleeding events . Conclusions: Our findings 
support anticoagulation in patients with non-malignant 
PVT, since AC seems safe and associated with superior PVT 
regression rates, and might also decrease hepatic injury 
and improve liver synthesis . 
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Does Liver Stiffness Measurement and 
Controlled Attenuation Parameter predict 
portal hypertension, liver related events and 
overall mortality in individuals with cirrhosis?
Ahmed Hashim1,2, Bethany Parnell1, Yazan Haddadin1, 
Lucia Macken1,2, Stephen Bremner2, Majella E. Keller1, 
Alexandra File1, Yvonne Gilleece1, Jeremy A. Tibble1, Sum-
ita Verma1,2; 1Brighton & Sussex University Hospitals NHS 
Trust, Brighton, United Kingdom; 2Brighton & Sussex Medical 
School, Brighton, United Kingdom

Background/aims: Our aim was to establish the ability of 
liver stiffness measurement (LSM) and controlled attenu-
ation parameter (CAP) in predicting portal hypertension 
(PHT), liver-related events (LREs) and overall mortality in 
patients with cirrhosis . Methods: Data collected retrospec-
tively (2013-2015, follow up till 2017 or death) on consec-
utive patients undergoing outpatient Fibroscan with LSM 
indicative of cirrhosis (≥ 13 kPa) . Definition: PHT devel-
opment of varices on endoscopy; LREs one or more of 
variceal bleeding, hepatic encephalopathy, ascites, hepa-
tocellular cancer and/or need for transplantation . Logistic 
regression analysis was performed . Results: Of the 1194 
who underwent a Fibroscan, 233 (19 .5%) had cirrhosis; 
mean age being 55 .7 ± 11 .3 yrs, 167 (71 .7%) being males . 
Fibroscan indications were viral hepatitis (n=99, 42%), 
alcohol (68, 29%) and NAFLD (n= 32, 14 %) . Baseline data 
as follows: LSM 24 .5 kPa (IQR: 16 .6 - 46 .4), CAP 255 ± 59 
dB/m, MELD score 9 .5 ± 4 .4, 83%, Child-Pugh Score (CPS) A 
87% and CPS B 17% . Of the 162 patients who underwent 
gastroscopy, those with varices (75, 46 .3%) had signifi-
cantly higher LSM than those without varices [46 .4 kPa 
(IQR: 26-69 .1) vs . 22 .8 kPa (IQR 17 .1-33 .3), p< 0 .0001] . Sixty-
eight (29%) developed a LRE, 50/68 (74%) having the LRE 
event at baseline/within 6 mths following index LSM . Base-
line LSM for those with LREs were significantly higher than 
those of patients without a LRE [46 .1 kPa (IQR 26 .6-70 .6) 
vs . 20 .9 kPa (IQR15 .5-33), p< 0 .0001] . Median LSM (OR: 
1 .03, 95% CI: 1 .01 – 1 .05, p= 0 .001) and alcohol aetiology 
for cirrhosis (OR: 3 .48, 95% CI: 1 .62 – 7 .46, p= 0 .001) were 
independent predictors for development of LREs . Thir-
ty-four patients (14 .6%) died within a median duration of 
15 months (IQR: 7-20) . LSM score of those who died were 
significantly higher than those of the survivors [34 .3 kPa 
(IQR: 20 .6-70 .6) vs . 21 .6 kPa(IQR: 16 .4-42 .4) kPa, p=0 .0036] . 
Logistic regression analysis revealed that median LSM  
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(OR: 1 .03, 95% CI: 1 .01 – 1 .05, p= 0 .002) and major comor-
bidities (OR: 2 .78, 95% CI: 1 .22 – 6 .31, p= 0 .015) were 
independent predictors of overall mortality . Though CAP 
scores were not significantly different in those with or 
without PHT (246± 64 vs 258 ± 60 dB/m, p = 0 .27) and LREs 
(249± 61 vs 258 ± 59 dB/m, p=0 .33), they were however 
significantly lower in those who survived (230 ± 54 vs 260± 
59 dB/m, p=0 .021) . Conclusion: This retrospective cohort 
study suggests that baseline LSM could potentially predict 
portal hypertension, LRE and overall mortality in individ-
uals with cirrhosis . The lower CAP in survivors is another 
novel finding .
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Changing Trends Of Admissions, Readmissions, 
Morbidity And Mortality In Cirrhosis: A Hospital 
Based Study Of 6108 Patients
Priyanka Jain1, Ashok K. Choudhury2, Rakhi Maiwall2, Sag-
gere M. Shasthry2, Guresh Kumar1, Varsha Shasthry3, 
Shiv K. Sarin2; 1Clinical Research, Institute of Liver and Bili-
ary Sciences, New Delhi, India; 2Hepatology, Institute of Liver 
and Biliary Sciences, New Delhi, India; 3Clinical Nutrition and 
Hepatology, Institute of Liver and Biliary Sciences, New Delhi, 
India

Background and Aim: Liver cirrhosis (LC) is one of the 
leading causes of global health burden . The etiology, 
trend, outcomes of LC would help in formulating hospital, 
regional and global health policies . The present large 
hospital based single centre study aimed to address the 
profile of LC, its complications, hospital admission rates 
and factors driving mortality . Patients and Methods: In 
this retrospective study, records of 6108 hospitalized LC 
patients at ILBS between 2010 to 2016 were retrieved 
for analyzing the etiology, complications, outcomes 
and the change in trend over 6 years . Results: 6108 
patients with liver cirrhosis[M-80 .7%; etiology-most 
common-ALD-40%, Viral-23 .2%, NASH-16 .2%, Child 
A:B:C-8%:33%:59%; complications at index presenta-
tion-Ascites-72 .9%, AVB-70 .1%, HE-31 .2%, sepsis-27 .4%, 
SBP-20 .2%, HRS-10 .7%]with mean age 48 .7±14 .6 were 
analysed . The overall mortality was 32 .9% majority being 
alcoholic (47%) age<40 . The mortality from 2010 to 2016 
showed a declining trend (27 .1% to 21 .9%) . The etiology 
had shown a paradigm shift i .e . HBV(16 .1% to 9 .5%), 
HCV(18 .7%to5 .5%) and autoimmune (7 .9%to3 .5%) with 
a significant rising trend for alcoholic(29 .3%to43 .8%) and 
NASH(10 .1%to21 .2%) . The complications neccessating 
admission showed a change with increased sepsis(6 .2% to 
36 .7%), and AVB(7 .3% to 21 .7%) . The increased trend of 
risk ratio of mortality-2010 versus 2016 (RR, 95%CI, p); in 
sepsis [3.1, 2 .3-4 .1 vs 4.5, 3 .6-5 .5, p<0 .001], bleeder[1.3,0 .7-
1 .5, vs 2.3,1 .9-2 .9, p<0 .001] and ALD[2.9,2 .2-4 .2 vs 3.2,2 .5-
3 .9, p<0 .001] .About 3485(57 .1%) had one time admission 
with death rate of 38 .7% for the current admission and 
remaining 2623(42 .9%) patients had mortality rate of 
25 .3% in one year follow up . These patients had a median 
3(2,53) times readmission in follow up with the median 

time to first readmission of 66days(1,2402) . The recur-
rent of admission were ascites-45 .8%, HE-30 .9%, fever-
33 .0% and AVB-13 .6% however, predominant by Ascites . 
Predictor of mortality [HR,95%CI, p] were complications 
sepsis[2 .39,2 .1-2 .7, p<0 .001], AVB[1 .6,1 .4-1 .8, p<0 .001], 
ethanol[1 .8,1 .5-2 .1, p<0 .001], NASH[1 .5,1 .2- .8, p<0 .001], 
CTP[1 .3,1 .2-1 .3, p<0 .001], MELD[1 .1,1 .0-1 .1, p<0 .001] in 
multivariate analysis . The mortality has increased with 
recurrent admission[1 .05,1 .02-1 .08, p=0 .03] . Conclusion: 
Alcohol followed by NASH is the commonest cause of 
cirrhosis requiring admission with 38% mortality in first 
admission . Readmission is required in 18 .9% within 66 
days, most often due to recurrence of ascites, develop-
ment of sepsis, UGI bleed . Despite trend towards improved 
mortality, the major killer i .e . sepsis showed a significant 
rise . Attention to post-discharge policies would help in 
reducing mortality .
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Occurrence and severity of erectile dysfunc-
tion in patients with cirrhosis is related to liver 
dysfunction, reduced libido, age and arterial 
hypertension
Rafael Paternostro, Birgit B Heinisch, Remy Schwarzer, 
Berit Seeland, Thomas Reiberger, Mattias Mandorfer, 
Markus Peck-Radosavljevic, Michael H. Trauner, Arnulf Fer-
litsch; Division of Gastroenterology and Hepatology, Depart-
ment of Internal Medicine III, Medical University of Vienna, 
Vienna, Austria

Background: Erectile dysfunction(ED) affects patients 
across several diseases . Data is scarce about prevalence 
and cause of ED in cirrhosis . Aim was to study the prev-
alence and severity of ED and the association with liver 
dysfunction, portal hypertension, co-morbidities and 
co-medication . Methods: The International-Index-of-Erec-
tile-Function-5(IIEF-5) is a validated test to determine pres-
ence and severity of ED in men . It comprises 5 questions 
with a minimum score 5 and maximum score 25 . Exclusion 
criteria were: hepatic encephalopathy, previous urologic 
surgery, alcohol abuse, non-cirrhosis related malignoma . 
Severity of ED was scaled into: no(>21pts), mild-to-mod-
erate(12-21) and severe(5-11) . For binary logistic regres-
sion analysis we classified into group 1(17-25pts, normal 
to minor ED) and group 2(5-16pts, moderate to severe ED) . 
Child-Pugh-Score(CPS), MELD, co-morbidities, co-medica-
tion, hormones and HVPG were recorded . Results: We 
prospectively evaluated 151 consecutive patients . 97 
patients fulfilled inclusion criteria for analysis: 80 were 
sexually active and 17 inactive . Distribution of inactive 
patients was non significantly different between CPS stages 
(p=0 .180) . Baseline characteristics within active patients 
were: CPS A 30(37 .5%) B 35(43 .8%) C 15(18 .8%), Age: 
52 .8±9 .3, MELD:12 .65±3 .9, Etiology: ALD 38(48%), viral 
23(29%), other 19(24%) . No ED was found in 29(36 .2%), 
mild-to-moderate in 44(55%) and severe in 7(8 .8%) . 
Severity of ED was significantly higher with increasing CPS 
stages(p=0 .037; A:severe 1 (3 .3%)–moderate 15(50%)–no 
14(46 .7%);B: 2(5 .7%)-20(57 .1%)-13(37 .2%);C:4(26 .7%)-
9(60%)-2(13%) . Univariate correlation of absolute 
IIEF-5 scores were found with:CPS(p=0 .015, r=-0 .27), 
age(p=0 .002, r=-0 .34), diabetes(DM, p=0 .002, r=-0 .35), 
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coronary-heart-disease(CHD, p=0 .037, r=-0 .23), arterial 
hypertension (HTN, p=0 .002, r= -0 .34), MELD(p=0 .020, 
r=-0 .26), free testosterone(freeT, p=0 .031, r=0 .26) and 
libido (LIB, p<0 .001, r=0 .52) . Beta-Blocker(BB)thera-
py(p=0 .37) and HVPG(p=0 .13) were not associated with 
increased risk for ED . A binary logistic regression model(in-
cluding: CPS, age, DM, HTN, CHD, MELD, freeT, LIB)found 
CPS C(p=0 .024; HR:20 .8 95%CI:1 .5-290 .6) presence of 
HTN(p=0 .028; HR:5 95%CI:1 .2-21 .5), higher age(p=0 .009; 
HR:1 .12 95%CI:1 .03-1 .28) and low libido(p=0 .023; HR:4 .8 
95%CI:1 .24-19 .16) independently associated with presence 
of ED . Conclusion: Prevalence of erectile dysfunction in 
patients with cirrhosis is high and decrease of liver func-
tion associated with severity . CPS C, age, presence of HTN 
and a low libido independently contribute towards ED . 
Interestingly Portal Hypertension and BB-therapy were not 
associated with an increased risk for ED . 
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Congenital extrahepatic portosystemic shunts 
(Abernethy malformation): International obser-
vational study of clinical manifestations and 
outcome.
Anna Baiges Aznar1, Fanny Turon1, Macarena Simon-Talero2, 
Stephanie Tasayco2, Javier Bueno3, Kamal Zekrini4, Aure-
lie Plessier4, Sandra Coenen5, Avik Majumdar6, Andrea De 
Gottardi7, Akash Shukla8, Flair J. Carrilho9, Lucas S Nacif9, 
Massimo Primignani10, Frederik Nevens11, Peter Witters11, 
Bogdan Procopet12, Fabio Piscaglia13, Carmen Alvarez-Navas-
cues14, Javier Martínez González15, Virginia Hernandez-Gea1, 
Wim Laleman11, Hermien Hartog16, Dominique C. Valla4, 
Mercedes Perez17, Joan Genescà2, Juan Carlos Garcia-Pagan1; 
REHEVASC, VALDIG; 1Hepatic Hemodynamic Laboratory, 
Liver Unit, Hospital Clínic de Barcelona, Barcelona, Spain; 
2Liver Unit, Department of Internal Medicine, Hospital Uni-
versitari Vall d’Hebrón, Barcelona, Spain; 3Pediatric Surgery 
Department, Hospital Universitari Vall d’Hebrón, Barcelona, 
Spain; 4Service d’Hépatologie, Hôpital Beaujon, Assistance 
Publique-Hôpitaux de Paris, Clichy, France; 5Department of 
Gastroenterology and Hepatology, Erasmus Medical Center, 
Rotterdam, Netherlands; 6Sheila Sherlock Liver Unit and UCL 
Institute for Liver and Digestive Health, Royal Free Hospital 
and UCL, London, United Kingdom; 7Hepatology, Clinic of 
Visceral Surgery and Medicine, Inselspital and Department 
of Clinical Research, Bern, Switzerland; 8Department of Gas-
troenterology, Seth G S Medical College & KEM Hospital, 
Mumbai, India; 9Digestive Organ Transplantation Division, 
Department of Gastroenterology, Faculty of Medicine, Uni-
versity of São Paulo, Sao Paulo, Brazil; 10First Division of Gas-
troenterology and Hepatology, IRCCS Cà Granda Maggiore 
Hospital Foundation, Milano, Italy; 11Department of Gastro-
enterology and Hepatology, University Hospitals Leuven, KU 
Leuven, Leuven, Belgium; 12Department of Gastroenterol-
ogy, 3rd Medical Clinic, University of Medicine and Pharmacy 
“Iuliu Hatieganu”. Regional Institute of Gastroenterology 
and Hepatology “O Fodor”, Cluj-Napoca, Romania; 13Unit of 
Internal Medicine, Department of Medical and Surgical Sci-
ences, S. Orsola-Malpighi Hospital, Bologna, Italy; 14Aparato 
Digestivo, Hospital Universitario Central de Asturias, Oviedo, 
Spain; 15Department of Gastroenterology and Hepatology, 
Hospital Universitario Ramón y Cajal, Madrid, Spain; 16Division 
of HPB and Transplant Surgery, Department of Surgery, Eras-
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Background: Congenital extrahepatic portosystemic shunt 
(CEPS: Abernethy malformation), is a rare condition in 
which all/most splanchnic venous blood bypasses the liver 
draining directly into systemic veins . There are Type I CEPS 
(absence of intrahepatic portal vein) and Type II (patent 
intrahepatic portal veins but most portal flow shunted 
through portosystemic collaterals) . Patients with CEPS may 
be asymptomatic or develop hepatic encephalopathy (HE), 
pulmonary hypertension (PH) or hepatocellular carcinoma 
(HCC) . To our knowledge, less than 300 cases of Aber-
nethy syndrome have been reported, most of them single 
case reports or small series . This study aims to characterize 
the clinical manifestations and outcome of a large cohort 
of pts with CEPS . Methods: Observational retrospective 
multicentric international study including 45 patients with 
CEPS . Patients with intrahepatic portosystemic shunts 
were not included . Demographic, imaging, analytical 
and clinical data were collected . Results: 45 patients with 
CEPS were included, 57% Type I and 43% Type II . 59% 
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were women (median age at diagnosis: 22±18y (0-66) . 
21 patients had other congenital malformations, mainly 
cardiac . Median follow-up was 30y (0-68y) . 9 patients 
(20%) had no EH, dyspnea or pre/malignant nodules during 
a median follow-up of 22 y (11-52y) . 12 patients (27%) 
presented HE (10 at diagnosis and 2 at follow-up) . Five, 
10 and 20 years HE rate were 2, 10 and 15% . In 5 patients 
HE was chronic, in 3 recurrent (>1 episode/year) and in 4 
sporadic . HE presented before 25y of age in 8 patients 
(67% earlyHE; median age: 16 .5 (5-24y) but after 50 in 
the remaining 4 patients (lateHE; median age: 58 (range 
54-65) . There were no significant differences in CEPS type 
in patients developing or not HE . However, while 75% of 
early-HE were type 1 CEPS, 75% of late-HE were type 2 . 
34 patients (75%) had hepatic nodules: in 85% of cases 
2 or more nodules (>10 in 8 patients) at diagnosis (29) or 
during follow-up (5) . 18 were benign (10 focal nodular 
hyperplasia, 8 nodular regenerative hyperplasia) while 10 
were adenomas and 6 HCC . All HCC patients had Type 
I CEPS (p=0 .03), 83% were men (p=0 .02) with a median 
age of 41 (range 34-54) . 6 patients had dyspnea after a 
median follow-up of 15y (1-38) . At cardiopulmonary eval-
uation all of them had PH . 12 asymptomatic patients also 
had cardiac evaluation and of those 2 (17%) also had PH . 
OLT-free survival (7 OLT+2 Death, one after OLT) after 20 
and 40y was 95 and 88%, respectively . Conclusions: CEPS 
patients usually develop severe complications that cause 
significant morbidity and need of transplantation there-
fore requiring strict surveillance .
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Orthotopic liver transplant free survival is 
significantly lower in patients with cirrhosis 
and portal vein thrombosis with advanced 
liver disease with a trend for better prognosis 
in patients on anticoagulation.
Carlos Noronha Ferreira1, Daniela Reis1, Afonso V. Gonçalves3, 
Margarida Sobral Dias1, Leonor Xavier Brito1, Fatima Serejo1, 
Ana Julia Pedro2, Rui T. Marinho1, Cilenia Baldaia1, Nar-
cisa Fatela1, Paula Ferreira1, Tiago Rodrigues3, Fer-
nando Ramalho1, Paula Alexandrino1, Jose Velosa1; Serviço 
de Gastrenterologia e Hepatologia, Hospital de Santa Maria; 
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Introduction: Recent studies have shown that anticoagula-
tion in patients with cirrhosis and portal vein thrombosis 

(PVT) is associated with higher recanalization rates and 
without significant increase in bleeding complications . The 
exact role of anticoagulation and its effect on survival in 
these patients is unclear . Aims: To determine factors asso-
ciated with orthotopic liver transplant (OLT) free survival 
in patients with cirrhosis and portal vein thrombosis . 
Methods: We retrospectively reviewed 85 consecutive 
patients with cirrhosis diagnosed with non-tumoral PVT . 
Decision to start anticoagulation was according to the 
discretion of the clinician managing the patient . Patients 
were censored at the time of death, liver transplanta-
tion or last contact . Data analysis was performed with 
IBP SPSS . Results: The average age of the study sample 
was 59 ±11 years and 57 (67%) were males . Etiology of 
cirrhosis: Alcohol- 47 (55%), alcohol+viral-12 (14%), 
viral-12 (14%) and others-14 (17%) . Severity of cirrhosis: 
Median Child-Pugh (CP) score:8 (5-15), MELD score:12 
(6-35) . CP class:A-23 (27%), B-37 (44%), C-25 (29%) . Portal 
hypertension related complications at diagnosis of PVT 
were present in 55 (66%) patients with ascitis-41 (74 .5%) 
and variceal bleeding-22(30%) being the main complica-
tions . The median follow-up was 19 (0-376) months . The 
OLT free survival was 32 (38%) . By Cox regression anal-
ysis only CP score (HR 1 .37 95% C .I . 1 .21-1 .53, p<001) and 
MELD score (HR 1 .13, 95%C .I .1-08 – 1 .19, p<0,001) were 
associated with significantly lower OLT free survival . 
Anticoagulation was administered in 38 (45%) patients 
(Varfarin-21, LMWH-17) . In 30 patients, anticoagulation 
was initiated within 3 months of detection of PVT and the 
remaining 8 during follow-up, mainly due to thrombosis 
progression . Median duration of anticoagulation was 17 .5 
(1-94) months . OLT free survival was significantly better in 
patients who were on anticoagulation 19/38 (50%) versus 
13/47 (28%) (p=0 .04) . KM survival analysis showed a trend 
for beneficial effect of anticoagulation in terms of higher 
OLT free survival which was however not clinically signifi-
cant (p= 0,307) . By time dependent Cox regression analysis, 
anticoagulation was associated with a trend for improved 
OLT free survival (HR 0 .69 95% C .I . 0 .38-1 .28, p=0,242) . 
Conclusions: In patients with cirrhosis and portal vein 
thrombosis, OLT free survival was significantly better in 
patients on anticoagulant therapy . Advanced liver disease 
was associated with lower OLT free survival . 
Disclosures:

Rui T . Marinho - Advisory Committees or Review Panels: Abbvie, MSD, 
Gilead

The following people have nothing to disclose: Carlos Noronha Ferreira, 
Daniela Reis, Afonso V . Gonçalves, Fatima Serejo, Tiago Rodrigues, 
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The impact of sarcopenia on prognostic value 
of portal hypertension and MELD in cirrhotic 
patients
Seong Hee Kang1, Soon Koo Baik1,2, Woo Kyoung Jeong3, 
Moon Young Kim1,2; 1Department of Internal medicine, Yon-
sei University Wonju College of Medicine, Gangwondo, Korea 
(the Republic of); 2Cell Therapy and Tissue Engineering Cen-
ter, Yonsei University Wonju College of Medicine, Wonju, 
Korea (the Republic of); 3Department of Radiology and Cen-
ter for Imaging Science, Sungkyunkwan University School of 
Medicine, Seoul, Korea (the Republic of)

Background: MELD and Child-Turcotte-Pugh (CTP) score as 
well as clinical variables were used to assess the severity 
of cirrhosis . Sarcopenia has emerged as a new prognostic 
factor in cirrhosis . We aimed to evaluate the impact of 
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sarcopenia on survival according categorized stage based 
on the MELD, CTP score and hepatic venous pressure 
gradient (HVPG) . In addition, we assesed to compare the 
discriminative ability of MELD and CTP score for the assess-
ment of prognosis in cirrhosis according skeletal muscle 
index (SMI) . Methods: This retrospective study included 
454 patients with cirrhosis who underwent HVPG measure-
ment and a computed tomography scan . Sarcopenia was 
evaluated as SMI at the level of the L3 vertebrae (Cut-
off level, 52 .4 cm2/m2 in male and 38 .5 cm2/m2 in female) . 
The patients divided into MELD, CTP score and HVPG; low 
MELD (<16) and high MELD (≥16); CTP class A, B and C; 
low-HVPG (6-12 mmHg), moderate-HVPG (13-20 mmHg), 
and high-HVPG (>20 mmHg) . SMI were divided into quar-
tiles; low SMI (< 47 .01 cm2/m2), low-intermediate SMI 
(47 .01 to 52 .25 cm2/m2), high-intermediate SMI (52 .25 to 
58 .22 cm2/m2), and high SMI (> 58 .22 cm2/m2) . Results: 
Among 452 patients, 190 (42 .0%) patients had sarcopenia . 
During median follow-up period of 21 .2 months (inter-
quartile range, 8 .0–38 .3 months), 90 (19 .8%) patients died; 
50 (26 .2%) in the sarcopenia group and 40 (15 .2%) in the 
non-sarcopenia group . Sarcopenia was significantly asso-
ciated with mortality (adjusted hazard ratio (aHR) =2 .253, 
95% CI=1 .442-3 .519, P<0 .001) . In analysis using cate-
gorized stage of MELD, CTP and HVPG, the presence of 
sarcopenia was associated with increased mortality in early 
stage of cirrhosis, but not in late stage; low MELD (log-rank 
p<0 .001) and high MELD (log-rank p=0 .476); CTP class A 
(log-rank p=0 .034), B (log-rank p<0 .001), and C (log-rank 
p=0 .205); low-HVPG (log-rank p<0 .001), moderate-HVPG 
(log-rank p=0 .002) and high-HVPG (log-rank p=0 .880) . In 
stratified models by SMI quartile, MELD and CTP score 
were independent predictor of mortality in participants 
who were in low-intermediate SMI (MELD; aHR,1 .144, 
P=0 .014 and CTP; aHR,1 .544, P<0 .001), high-interme-
diate SMI (MELD; aHR,1 .157, P=0 .005 and CTP; aHR,1 .311, 
P=0 .012) and high SMI (MELD; aHR,1 .322, P<0 .001 and CTP; 
aHR,1 .314, P=0 .002) of SMI, but not in low SMI (MELD; 
aHR,1 .072, P=0 .082 and CTP; aHR,1 .174, P=0 .187) . Conclu-
sion: Sarcopenia is associated with mortality in patients 
with lower severity of liver cirrhosis rather than those 
in higher severity . Although MELD and CTP score have 
been known as important prognostic factor in cirrhosis, 
those abilities for the assessment of prognosis reduced in 
patients with severe sarcopenia .
Disclosures:
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Decorin, a Newly Identified Exercise-induced 
Myokine, was Associated with Sarcopenia in 
Patients with Liver Cirrhosis
Ryuki Hashida1,2, Takumi Kawaguchi3, Keisuke Hirota1, 
Shunji Koya1, Norihiro Goshima4, Takashi Otsuka4, Hiroo Mat-
suse1,2, Naoto Shiba2,1, Takuji Torimura3; 1Division of Reha-
bilitation, Kurume University Hospital, Kurume, Japan; 
2Department of Orthopedics, Kurume University School of 
Medicine, Kurume, Japan; 3Division of Gastroenterology, 
Department of Medicine, Kurume University School of Medi-
cine, Kurume, Japan; 4Kurume University School of Medicine, 
Kurume, Japan

Background and Aim: Sarcopenia is frequently seen in 
patients with liver cirrhosis and is associated with survival 
and quality of life . Recently, skeletal muscle is known as an 

endocrine organ and secretes cytokine, so called myokine, 
which regulates skeletal muscle mass . Decorin, an exer-
cise-induced myokine, promotes muscle fiber hypertrophy . 
Decorin is also known to inhibit transforming growth 
factor beta family including myostatin, a negative regu-
lator of muscle growth . The aim of this study is to inves-
tigate the impact of decorin on skeletal muscle mass in 
patients with liver cirrhosis . Patients and Methods: We 
enrolled 39 patients with liver cirrhosis in this study (age 
75 [41-84], female/male 19/20, BMI 22 .1 [14 .0-33 .6], Child-
Pugh score 6 [5-10], HCV/HBV/others [28/3/8]) . Skeletal 
muscle mass was evaluated by measuring cross-sectional 
areas of psoas, paraspinal, and abdominal wall muscles at 
the L3 vertebra on CT image using Image J (National Insti-
tutes of Health, Maryland) . The skeletal muscle mass area 
was normalized for height and expressed as skeletal muscle 
index (SMI: cm2/m2) . Serum decorin and myostatin levels 
were evaluated by ELISA . Spearman’s rank correlation 
coefficient was used to evaluate the relationship between 
decorin or myostatin levels and variables including SMI . 
Multivariable least squares method was applied to iden-
tify any independent factor variables associated with SMI . 
Results: Correlation analysis showed serum myostatin 
levels were positively correlated with BMI and visceral fat 
area, and negatively correlated with age . However, serum 
myostatin levels were not significantly correlated with SMI 
(r=0 .0214, P=0 .3734) . While, the serum decorin levels were 
not correlated with BMI, visceral fat area, and age . Serum 
decorin levels were positively correlated with Child-Pugh 
score (r=0 .3475, P=0 .0302) and SMI (r=0 .3747, P=0 .0188) . 
Multivariable least squares method demonstrated that 
male and BMI were independent positive risk factors 
for lower SMI . In addition, serum decorin level, but not 
myostatin level, was an independent positive risk factor 
for SMI (Estimate 0 .001, 95% CI 0 .0004-0 .002, P=0 .0043) . 
Conclusion: We demonstrated that serum decorin levels 
were significantly associated with skeletal muscle mass 
in patients with liver cirrhosis . In addition, serum decorin 
level, along with sex and BMI, was an independent risk 
factor for loss of skeletal muscle mass in patients with liver 
cirrhosis . Decorin may be an important myokine regu-
lating sarcopenia in patients with liver cirrhosis .
Disclosures:
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Disparity in race, stage of cirrhosis and 
etiology of cirrhosis in prevalence of Portal 
Vein Thrombosis and Deep Vein Thrombosis
George R. kasarala1, Hans L. Tillmann2; 1Vidant Medical Cen-
ter, East Carolina University, Greenville, NC; 2Gastroenter-
ology, Hepatology, and Nutrition, East Carolina University, 
Greenville, NC

Background: The prevalence of Deep Venous Thrombosis 
(DVT) with and without with pulmonary embolism (PE) 
and Portal vein thrombosis (PVT) in Cirrhotic patients has 
mostly been studied in single center studies . Our aim is to 
evaluate the prevalence of DVT, PVT, and PE in hospital-
ized cirrhotic patients in a large US inpatient database . 
Method: The National Inpatient Data Sample (NIS) from 
2005-2014 was used . Cirrhotic patients were selected 
using the ICD 9 Codes, 571 .2,571 .5, 571 .6 . Appropriate 
ICD 9 Codes were used to identify the DVT, PE, and PVT . 
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We analyzed the data in relation to the etiology of the 
Cirrhosis and Compensated vs . Decompensated cirrhosis . 
Results: PVT was more often seen in the Cirrhotic patients 
compared the controls (1 .5% vs 0 .03%, OR 41 .5 [95% 
CI: 40 .7 to 42 .4], with a significant higher prevalence in 
decompensated vs . compensated cirrhosis, 2 .8% vs 1% 
respectively (OR of 2 .94, CI: 2 .84 to 3 .03) . The opposite 
was observed for prevalence of DVT/PEs, which were 
significantly less frequently present in Cirrhotic patients 
vs controls (1 .2% vs 1 .8%; OR 0 .71 [95% CI: 0 .69 to 0 .72, 
p<0 .001]), with a lower prevalence of DVT/PE in Decom-
pensated vs . Compensated cirrhosis, 1 .1% vs 1 .2% . Impor-
tantly, among those with DVT, Pulmonary embolism 
was less frequent in cirrhotic patients (16 .08% vs 35 .7%, 
OR:0 .45 [95% CI: 0 .43 to .48, p=<0 .001), and again lower 
in the Decompensated Cirrhosis than the Compensated 
Cirrhosis, 12 .5% vs 14 .5%(OR 0 .84, 95% CI: 0 .74 to 0 .96, 
P=0 .016) . There was a race disparity, with a higher PVT 
Prevalence in Asians compared to the overall prevalence 
3 .2% vs 1 .5% (OR 2 .2, 95% CI 2 .02 to 2 .39) . Asians also 
tend to have a higher prevalence of Thrombosis (DVT and 
PVT) 4 .4% vs . overall prevalence of 2 .6% . Logistic regres-
sion revealed male sex, Asian race, HCV, HBV, Nonalcoholic 
Cirrhosis to be associated with PVT in Cirrhotic patients . 
Mortality is high in Cirrhotic patients with PVT, 9 .9% 
vs 6 .6%, OR of 1 .57 with P<0 .001 . Conclusion: Cirrhotic 
patients are more likely to develop Portal venous throm-
bosis but less likely to develop DVT or PE . Furthermore, we 
have identified a disparity in risk for thrombosis based on 
race and etiology of liver disease and stage of liver disease .

PVT and Racial Disparity

Disclosures:
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Impact of Rifaximin Monotherapy Versus 
Rifaximin and Lactulose Combination Therapy 
on Quality of Life in Patients With a History of 
Overt Hepatic Encephalopathy (OHE)
Arun J. Sanyal1, Zeev Heimanson2, Robert Israel2, Kevin D. Mul-
len3, Steven L. Flamm4; 1Virginia Commonwealth University 
and McGuire VA Medical Center, Richmond, VA; 2Salix Phar-
maceuticals, Bridgewater, NJ; 3West Virginia University, Mor-
gantown, WV; 4Northwestern Feinberg School of Medicine, 
Chicago, IL

Background: Rifaximin may be used alone or with lactulose 
for prevention of OHE recurrence in adults . This analysis 
evaluated potential differences in patient health-related 
quality of life (QOL) and caregiver burden for rifaximin vs 
rifaximin + lactulose (combination) . Methods: In a phase 
4, randomized, open-label trial, adults with cirrhosis with 
a history of ≥1 OHE episode during the prior 6 months, 

currently in HE remission (Conn score ≤1), received rifax-
imin 550 mg BID or rifaximin 550 mg BID + lactulose (2-3 
soft stools/d) for 24 wks . Chronic Liver Disease Question-
naire (CLDQ) and Caregiver Burden Inventory (CBI) were 
measured at baseline and wks 4, 8, 12, 16, 20, and 24/end 
of treatment (EOT), with CBI measured at wks 4, 8, 12, 
16, and 20 only if caregiver was present . A higher CLDQ 
score meant better QOL; higher CBI score, greater feel-
ings of burden . Data reported as least square means (LSM) 
changes from baseline . Results: 221 patients were treated 
with rifaximin (n=113) or combination (n=108) . Mean age 
was 58 .1 vs 58 .8 years; 61 .1% vs 64 .8% of patients were 
male; mean MELD score (standard deviation [SD]) was 11 .9 
(3 .6) vs 11 .8 (3 .2); and baseline CLDQ total score (SD) was 
4 .1 (1 .1) vs 4 .3 (1 .2) . Generally similar improvements from 
baseline in CLDQ total score were observed for rifaximin 
and combination at all timepoints (EOT LSM: rifaximin 
[0 .28] vs combination [0 .11]; P= .2) . Significantly larger 
improvements for rifaximin vs combination were observed 
at some timepoints for domains of abdominal symptoms 
(wk 20, 0 .27 vs −0 .20; P= .04), activity (wk 20, 0 .57 vs 0 .13; 
P= .04), emotional function (wk 16, 0 .44 vs 0 .05; P= .01; 
wk 24, 0 .47 vs 0 .07; P= .01), and systemic symptoms (wk 
16, 0 .29 vs −0 .12; P= .007) . For worry at wk 12, a smaller 
increase was observed with rifaximin (0 .10) vs combination 
(0 .51; P= .04) . For physical burden domain of CBI, rifaximin 
significantly reduced mean score vs combination at wks 
20 and 24 (P value range at 50th and 75th percentiles of 
baseline,  .0005 to  .03) . For social burden domain, rifax-
imin significantly reduced or had smaller increases in mean 
score vs combination at wks 16, 20, and 24 (P value range 
at 75th percentile of baseline,  .003 to  .02); for emotional 
burden, wk 16 (75th percentile, P= .03) . Numeric differ-
ences from baseline were observed at EOT for rifaximin 
vs combination: time dependence (−0 .44 vs −0 .41), phys-
ical (−0 .05 vs 0 .32), social (0 .18 vs 0 .88), emotional (0 .25 
vs 0 .89), and developmental (0 .47 vs 0 .30) burden; these 
differences were not significant . Conclusion: Rifaximin 
alone for prevention of OHE recurrence improves several 
patient QOL and caregiver burden measures vs combina-
tion therapy .
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Mindfulness-Based Stress Reduction Therapy 
Improves Patient and Caregiver-Reported 
Outcomes in Cirrhosis
Jasmohan S. Bajaj, Michael Ellwood, Thomas Burroughs, 
Andrew Fagan, Edith A. Gavis, Douglas M. Heuman, 
Michael Fuchs, Binu John, James Wade; Virginia Common-
wealth University and McGuire Veterans Affairs Medical Cen-
ter, Richmond, VA

Patient-reported outcomes (PRO) such as health-related 
quality of life (HRQOL) are impaired in cirrhosis due to 
under-treated mood and sleep disorders, which can 
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adversely impact their caregivers . Mindfulness-based 
stress reduction (MBSR) can improve PRO in non-cir-
rhotic patients but their impact in cirrhosis is unclear . 
Aim: To evaluate the effect of MBSR and supportive 
group therapy on mood, sleep and HRQOL in cirrhotic 
patients and their caregivers . Methods: Cirrhotic outpa-
tients with moderate depression (Beck Depression Inven-
tory BDI>14) on screening with an adult caregiver were 
enrolled . At baseline, BDI, sleep (Pittsburgh sleep quality 
index PSQI, Epworth Sleepiness Scale, ESS), anxiety (Beck 
Anxiety inventory) and HRQOL (Sickness Impact Profile, 
SIP) for both patients/caregivers and caregiver burden 
(Zarit Burden Interview Short-form, ZBI-SF and perceived 
caregiver burden, PCB) were measured . Patients who 
had BDI>14 at baseline, along with their caregivers then 
underwent a structured MBSR program with four weekly 
hour-long group sessions interspersed with home prac-
tice using CDs . After the last group, all questionnaires 
were repeated . Results: 20 patient/caregiver dyads were 
included . All patients were men [60±8 yrs MELD 12 .9±5 .7, 
14 prior hepatic encephalopathy (HE)] while most care-
givers were women (n=15, 55±12 yrs, 65% spouses) . There 
was no change in patient BDI between screening and base-
line (p=0 .81) and all dyads completed the sessions . There 
was a significant improvement in patient BDI (19 .0±10 .6 
vs15 .6±8 .2 p=0 .01), PSQI (p<0 .001) and overall HRQOL 
(25 .0±13 .2 vs 17 .7±14 .0, p=0 .01) but not anxiety (Table) . 
Similarly caregiver burden (ZBI-SF p=0 .04, PCB, p=0 .05) 
and depression reduced (BDI, p=0 .03) while caregiver 
sleep quality (p<0 .001) improved . Prior HE did not affect 
PRO change after MBSR+supportive groups but the ZBI of 
caregivers with HE patients improved to a greater extent 
(p=0 .04) . Conclusion: A short MBSR program significantly 
improves PRO and caregiver burden in cirrhotic patients 
with depression . This non-pharmacological method could 
be a promising approach to alleviate psychosocial stress in 
patients with end-stage liver disease and their caregivers .

*p<0 .05 pre group vs post group
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Benign Pneumatosis Intestinalis in Cirrhotic 
Patients, A Potential Link to Lactulose?
Amol S. Koldhekar1, Matthew Klinge2, Amir A. Borhani3, 
Shiv Desai2, Matthew D. Neal4, Shahid M. Malik2; 1Uni-
versity of Pittsburgh School of Medicine, Pittsburgh, PA;  
2Division of Gastroenterology, Hepatology and Nutrition, 
University of Pittsburgh Medical Center, Pittsburgh, PA; 
3Department of Radiology, University of Pittsburgh Medical 
Center, Pittsburgh, PA; 4Department of Surgery, University of  
Pittsburgh Medical Center, Pittsburgh, PA

Background: Pneumatosis intestinalis (PI) is a radio-
logic finding of gas within the wall of the small or large 
intestine that is associated with several clinical scenarios 
ranging from a benign, incidental finding to a sequelae of 
life-threatening conditions . Regardless, the radiographic 
finding of PI translates into an overall mortality ranging 
from 33-40% . There is limited data on the incidence, risk 
factors and outcomes of PI specific to the cirrhotic popu-
lation . We noted several cases of benign pneumatosis in 
cirrhotic patients on lactulose and sought to investigate 
this potential link in more detail . Methods: The electronic 
medical records of the University of Pittsburgh Medical 
Center were queried from January 1, 2012 to January 
1, 2017 for patients with computed tomography scans 
containing qualifiers targeting “cirrhosis” and “pneuma-
tosis .” Patients were defined as having benign PI when 
no identifiable etiology including shock, intestinal isch-
emia, infectious colitis or thromboembolic cause was 
found . Results: The initial search yielded 119 patients with 
cirrhosis and PI . These charts were subsequently reviewed 
in depth by a multidisciplinary team including transplant 
hepatology, radiology and surgery . Ultimately, 11 cirrhotic 
patients were determined to have ‘benign’ PI . Of the 11 
patients with benign PI, 9 were on lactulose at the time of 
radiographic findings . Nine of 11 patients were male and 
the median age was 61 years . Eight patients underwent 
CT scans as part of inpatient care . MELD scores ranged 
from 9-28, and all patients were either Child-Pugh Class 
B or C . Hepatitis C and alcohol were the primary etiology 
of cirrhosis, accounting for 7 patients . Hepatocellular 
carcinoma surveillance was the primary indication for CT 
scan in 6 patients . Clinical outcomes ranged from outpa-
tient monitoring in 3 patients, supportive inpatient care 
in 6 patients, and emergent exploratory laparotomy in 
2 patients with unremarkable operative findings . One 
patient died during the index hospital admission from 
sepsis four weeks after CT findings of PI . Conclusion: 
In the largest reported case series of PI in patients with 
cirrhosis, nearly 10% of cases were deemed ‘benign’ . Of 
the patients with benign PI, 9 of 11 (82%) were on lactu-
lose . Gas production secondary to lactulose therapy may 
be the etiological factor of benign PI in cirrhotic patients . 
Awareness of this association can potentially avoid opera-
tions in what is a high-risk surgical population .
Disclosures:

Matthew D . Neal - Advisory Committees or Review Panels: Janssen 
Pharmaceuticals; Grant/Research Support: Janssen Pharmaceuticals; Patent 
Held/Filed: US Patent 9 .072,760 TLR4 inhibitors for the treatment of human 
infectious and inflammatory conditions

The following people have nothing to disclose: Amol S . Koldhekar, 
Matthew Klinge, Amir A . Borhani, Shiv Desai, Shahid M . Malik



270A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

490
Risk Factors for Refractory Hepatic Encepha-
lopathy after Elective Transjugular Intrahepatic 
Shunt Placement
Michael W. Rowley2,1, Myunghan Choi4, Anil B. Seetharam3,1; 
1University of Arizona College of Medicine Phoenix, Phoe-
nix, AZ; 2Internal Medicine, Banner University Medical Center 
Phoenix, Phoenix, AZ; 3Transplant and Advanced Liver Disease 
Center, Banner University Medical Center Phoenix, Phoenix, 
AZ; 4Nursing and Healthcare Innovation, Arizona State Uni-
versity, Tempe, AZ

Rationale: Hepatic Encephalopathy (HE) is a common 
complication of transjugular intrahepatic portosystemic 
shunt (TIPS) placement and is often successfully managed 
with lactulose titration and/or addition of rifaximin . Risk 
factors for refractory HE despite medical therapy necessi-
tating narrowing or closure of TIPS are not well defined . 
Aim: Evaluate incidence and predictors of refractory post-
TIPS HE necessitating TIPS revision/closure in a real world 
setting . Methods: Retrospective cohort study identifying 
174 consecutive patients undergoing elective TIPS place-
ment (2010 to 2015) . Primary endpoint was incidence 
of refractory post-TIPS HE: operationally defined as HE 
requiring hospital admission with no improvement in clin-
ical status despite 72 hours of medical therapy (combina-
tion lactulose per tube/rectum and rifaximin 550mg twice 
daily) and with no identifiable precipitant (infection, GI 
bleeding, azotemia, thrombus, polypharmacy) . Clinical 
demographics: age, gender, race, pre-procedure MELD, 
hemoglobin, creatinine, INR, total bilirubin, albumin, 
etiology of cirrhosis, indication for TIPS, and history of 
pre-procedure HE tabulated . Procedural variables: initial 
hepatic venous wedge pressure (HVWP), initial hepatic 
venous pressure gradient (HVPG), final HVPG, and HVPG 
difference collected . Differences between refractory and 
non-refractory HE groups compared: categorical variables 
by Fisher’s exact test; continuous variables with Levene’s 
t-test for equal variances and student’s t-test; p < 0 .05, 
significant . Variables entered into multivariate regression 
model controlling for age, MELD, and TIPS indication; 
p<0 .05, significant . Results: 10 of 174 patients (5 .7%) devel-
oped refractory post-TIPS HE requiring revision/closure at 
a mean time of 6 months from placement (range: 1-24 
months) . No significant differences in demographic and 
procedural variables noted between refractory HE and 
non-refractory groups apart from: serum albumin levels 
(2 .5 g/dL vs 3 .2 g/dL, p=0 .004), alcohol as etiology for 
cirrhosis (57 .1% vs 2%, p=0 .001), and history of pre-TIPS HE 
(14% vs 2 .4%, p=0 .001) . On multivariate analysis, albumin 
< 3 .0g/dL (p=0 .018) and alcohol as etiology for cirrhosis 
(p=0 .001) were independently predictive of refractory 
post-TIPS HE . Conclusions: Hypoalbuminemia and alcohol 
related liver disease are significant risk factors for refrac-
tory HE after TIPS requiring revision/closure . Optimiza-
tion of nutritional status prior to elective TIPS placement, 
particularly in those with alcohol related liver disease, may 
mitigate risk of this serious complication .
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The presence and change of sarcopenia are 
independently associated with the long term 
mortality of patients with liver cirrhosis
Jae Yoon Jeong1, Joo Hyun Sohn1, Jae Gon Lee1, Sang 
Bong Ahn3, Won Sohn4, Dae Won Jun2; 1Department of Inter-
nal Medicine, Hanyang University Guri Hospital, Guri, Korea 
(the Republic of); 2Department of Internal Medicine, Hanyang 
University Hospital, Seoul, Korea (the Republic of); 3Depart-
ment of Internal Medicine, Eulji University Eulji Hospital, 
Seoul, Korea (the Republic of); 4Department of Internal Med-
icine, Wonkwang University Sanbon Hospital, Gunpo, Korea 
(the Republic of)

Aim: Sarcopenia, defined as skeletal muscle depletion, 
has been associated with poor prognosis of patients with 
liver cirrhosis . However, there have been few studies for 
whether the rate of skeletal muscle depletion is associ-
ated with poor prognosis of patients with liver cirrhosis . 
We investigated prognostic impact of the rate of skeletal 
muscle depletion in patients with liver cirrhosis . Methods: 
We enrolled all non-critically-ill patients with liver cirrhosis 
who underwent multiple computed tomography (CT) 
scanning and hepatic venous pressure gradient (HVPG) 
between December 2009 and March 2015 . Muscle mass 
area was measured by CT at the level of the third lumbar 
vertebra . Sarcopenia was defined by sex-specific cut-offs, 
≤ 52 .4cm2/m2 in men and ≤ 38 .5cm2/m2 in women . Also the 
relative change in skeletal muscle area per year (ΔSMA/y) 
was calculated . Cox proportional hazards models was used 
to assess risk factors for mortality . Results: A total of 131 
patients with liver cirrhosis were enrolled . The mean age 
of the patients was 53 .7 years with males predominant 
(71 .8%) . Alcoholic liver disease was the most common 
etiology of cirrhosis (61 .8%) . There were 50, 49 and 32 
patients at Child-Pugh (CP) class A, B, and C, respectively . 
Sixty four patients (48 .9%) were diagnosed with sarco-
penia . The median ΔSMA/y and HVPG were -0 .89% and 14 .9 
mmHg, respectively . During a median follow-up period of 
46 .2 months (range, 3 .4-87 .6), 45 patients (34 .4%) died 
and the cumulative mortality at 1-, 3-, and 5-years were 
8 .3%, 29 .5%, and 47 .7%, respectively . The ΔSMA/y had a 
significant positive correlation with MELD score (r = 0 .238, 
P = 0 .006) but no significant correlation with CP score (r 
= 0 .157, P = 0 .074) and HVPG (r = 0 .148, P = 0 .092) . On 
multivariate analysis, age (hazard ratio [HR] 1 .04, 95% 
confidence interval [CI] 1 .01-1 .08; P = 0 .019), CP score (HR 
1 .23, 95% CI 1 .05-1 .44; P = 0 .012), HVPG (HR 1 .08, 95% 
CI 1 .02-1 .15; P = 0 .007), presence of sarcopenia (HR 2 .27, 
95% CI 1 .17-4 .40; P = 0 .015) and ΔSMA/y (HR 0 .95, 95% CI 
0 .91-0 .99; P = 0 .010) were independently associated with 
mortality in patients with liver cirrhosis . The cumulative 
mortality was significantly higher in patients with ΔSMA/y 
< -1 .0% than those with ΔSMA/y ≥ -1 .0% (log-rank test, 
P = 0 .033) . Conclusion: We found that the both change 
and existence of sarcopenia are associated with the long 
term mortality of patients with liver cirrhosis, independent 
of liver function and portal hypertension . We therefore 
suggest that efforts of improving sarcopenia are needed 
to improve the prognosis of patients with liver cirrhosis .
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Cerebral Complications in Hepatopulmonary 
Syndrome
Hilary M. DuBrock, Vivek n. Iyer, Charles D. Burger, Neal Patel, 
Rodrigo Cartin-Ceba, Karen L. Swanson, Michael J. Krowka; 
Medicine, Mayo Clinic, Rochester, MN

Background: Hepatopulmonary syndrome (HPS), defined 
by the triad of portal hypertension, intrapulmonary 
vascular dilatation (IPVD), and hypoxemia, affects 5-30% 
of patients with cirrhosis and portal hypertension . Pulmo-
nary arteriovenous malformations are associated with an 
increased risk of brain abscess and ischemic stroke, but no 
studies have evaluated the prevalence and incidence of 
central nervous system (CNS) events in patients with HPS . 
We sought to define the prevalence and incidence of CNS 
events in patients with HPS and to determine whether 
cerebral complications were associated with increased HPS 
disease severity . Methods: We performed a retrospective 
cohort study of all patients diagnosed with moderate to 
very severe HPS at Mayo Clinic Rochester between 1/1/1996 
and 12/31/2015 . CNS events were identified by a search 
of the electronic medical records using the terms: stroke, 
cerebrovascular accident (CVA), cerebral abscess, intra-
cranial abscess and brain abscess . Patients were followed 
until 12/31/16 and censored at their last clinic visit or time 
of death . Standardized morbidity ratios (SMR) (observed 
incidence rate/expected incidence rate) were calculated 
using published rates from historical cohorts . Wilcoxon 
rank-sum, chi-square or Fisher‘s exact test were used to 
compared patients with and without cerebral complica-
tions . Data analysis was performed in SAS, Version 9 .4 . 
Results: 151 patients with HPS were included . A prevalent 
or incident CNS event was documented in 14/151 (9 .3%) 
over 623 person-years of follow-up . Four out of 151 (2 .6%) 
had a prevalent diagnosis of stroke and 2 patients (1 .3%) 
had a prevalent diagnosis of brain abscess . Following HPS 
diagnosis, one patient developed a brain abscess (160 .5 
per 100,000 persons per year) and 7 patients developed 
an incident stroke (1,742 per 100,000 females per year and 
778 per 100,000 males per year) . Compared to published 
incidence rates of brain abscess and stroke, patients with 
HPS had an increased risk of both brain abscess (SMR 
178 .3, 95%CI 153 .3-206 .4, P<0 .001) and stroke (SMR 10 .69, 
95%CI 10 .19-11 .20, P<0 .001 for females; SMR 3 .91, 95%CI 
3 .65-4 .19, P<0 .001 for males) . Compared to HPS controls 
without brain abscess or stroke, patients with a diagnosis 
of brain abscess had worse oxygenation (PaO2 and A-a 
gradient, P<0 .05) and a trend toward increased shunt frac-
tion (P=0 .10), and patients with stroke had a trend toward 
older age (P=0 .05) . Conclusions: HPS is associated with an 
increased incidence of CNS events . Similar to patients with 
pulmonary arteriovenous malformations, prophylactic 
measures to decrease the risk of brain abscess and stroke 
in patients with HPS should be considered .
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Glutamine synthetase in endothelial cells of 
the blood-brain barrier: role in protecting the 
brain from hyperammonemia-induced neuro-
toxicity?
Mariana Macedo de Oliveira, Mélanie Tremblay, Christo-
pher F. Rose; Dept. of Medicine, Université de Montréal, Lab-
oratory Hepato-Neuro, CRCHUM, Montréal, QC, Canada

Background: The liver plays a major role in regulating 
ammonia levels in the blood . Therefore, in liver disease, 
the loss of hepatic function leads to hyperammonemia 
and consequently hepatic encephalopathy (HE) . Ammo-
nia-lowering strategies remain the mainstay therapeutic 
strategy for HE . Ammonia, both as an ion (NH4+) and 
gas (NH3), easily crosses all plasma membranes, including 
the blood brain barrier (BBB); the interface between 
the blood and the brain . Glutamine synthetase (GS), an 
enzyme which in the process of amidating glutamate to 
glutamine removes ammonia, plays an important compen-
satory role during liver disease . GS is expressed in liver, 
muscle and brain (primarily in astrocytes) but has never 
been thoroughly explored in the BBB . Methods: Using 
brain primary microvascular endothelial cells (ECs) and 
isolated cerebral microvessels (CMV) from the frontal 
cortex of naïve rats, the presence of GS was assessed 
using rtPCR, western blot (brain used as positive control), 
immunohistochemistry (co-localized with endothelial 
cell marker caveolin-1) . GS activity was also assessed . In 
addition, to understand the effect of liver disease on GS, 
ECs were exposed to plasma from bile-duct ligated (BDL) 
rats (model of chronic liver disease) and sham-operated 
controls, as well as ammonia chloride (1mM) and oxida-
tive stress (10μM of hydrogen peroxide) . Results: Immu-
nohistochemically, GS was detected in ECs and in vessels 
of brain from naïve rats . Furthermore, ECs expressed GS 
mRNA, protein and activity . However, expression of GS was 
lower compared to brain lysate control samples (p<0 .05) . 
GS expression in CMV showed similar results to brain but 
GS activity was less (p<0 .05) . When cells were submitted 
to ammonia, an increase in GS activity was demonstrated 
(p<0 .05) . However, when exposed to plasma from BDL rats 
or oxidative stress, GS activity was significantly reduced 
when compared to controls (p<0 .01) . Conclusion: These 
results demonstrate for the first time that GS is present 
in ECs in both in vivo and in vitro . Interestingly, ammonia 
stimulates GS in endothelial cells, whereas oxidative stress 
inhibits GS activity . Furthermore, GS activity is decreased 
in the presence of plasma from cirrhotic rats, possibly due 
to the presence of systemic oxidative stress in BDL rats . 
We speculate that a downregulation of GS allows for a 
faster and easier entry of ammonia into the brain and 
therefore may increase the risk of HE . We anticipate that 
upregulating GS in ECs of the BBB could become a new 
therapeutic target for HE .
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Decreased Protein C Function Predicts 
Mortality in Patients with Cirrhosis
Anupama Patil1, Chhagan Bihari1, Hemant D. Shewade2, 
Shiv K. Sarin3; 1Clinical Hematology, Institute of Liver & Bili-
ary Sciences, New Delhi, India; 2International Union against 
Tuberculosis and Lung Disease, New Delhi, India; 3Hepatol-
ogy, Institute of Liver & Biliary Sciences, New Delhi, India

Introduction/aims: Cirrhosis is characterized by a pro-co-
agulant imbalance . Protein C (PC) is a physiological anti-
coagulant, the activated form of which is involved in 
regulating inflammation and cell death . It has long been 
noted to have predictive and therapeutic roles in sepsis . 
Accumulating evidences suggest plasma hypercoagual-
ability results in progression of fibrosis and formation of 
micro-clots causing end-organ dysfunction . We investi-
gated a possible association between natural anticoagu-
lants- PC, protein S (PS), anti-thrombin III (AT3) and clinical 
outcomes in cirrhotics . Methods: The levels of PC, PS and 
AT3 functional activity were analysed in the plasma of 380 
patients with cirrhosis and compared with 229 controls 
(non-cirrhotic cases) . Child-Pugh (CP) and MELD scores 
were used to assess the severity of cirrhosis . We conducted 
multivariable predictive model using Poisson regression 
analysis on 3-month survival to assess the prognostic 
ability of anticoagulants . Results: The PC (p<0 .001), PS 
(p<0 .001) and AT3 (p<0 .001) levels were lower in patients 
with cirrhosis compared with controls . In addition, patients 
with CP-C had significantly lower (p<0 .05) functional 
PC, PS and AT3 levels than CP-B, CP-A, and non-cirrhotic 
patients . Low functional PC levels correlated with markers 
of liver dysfunction and inflammation: INR (r= -0 .72, p< 
0 .001), serum bilirubin (r= -0 .620, p< 0 .001), albumin (r= 
0 .539, p< 0 .001), creatinine (r= -0 .417, p< 0 .001), ferritin 
(r= -0 .68, p=0 .035), procalcitonin (r= -0 .79, p=0 .01) and 
raised ESR (r=0 .56, p<0 .001) . Also, the rate of occurrence 
of spontaneous bacterial peritonitis (SBP) was higher in 
patients (n=108) with lower PC levels (p=0 .034) . However, 
PS and AT3 deficiency failed to correlate with any of 
these markers . Patients who died (n=160) at the end of 
three months had significantly lower functional PC levels 
(median=23 .8%, IQR: 16 .3-33 .0) compared with those who 
remained alive (median=74 .9%, IQR=59 .7-92 .5); p<0 .001 . 
Receiver operating characteristic (ROC) curve analysis 
revealed that functional PC levels <52% were associated 
with increased mortality (p<0 .001) . In a multivariable 
predictive model using PC, PS, AT3, haemoglobin, total 
leucocyte count, platelet count, MELD score, CP score and 
liver enzymes; we found a significant impact of low PC 
levels on survival (p< 0 .001, IRR=0 .96, 95% CI=0 .95-0 .97) . 
Conclusion: Low functional protein C level correlates with 
markers of liver dysfunction, inflammation and sepsis . It 
negatively correlates with survival in cirrhotics, especially 
if functional PC levels are <52% .
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Circadian rhythm and hepatic encephalop-
athy in cirrhosis-prospective, descriptive study
Elie Ghoulam1, Fahad Khemani1, Garth Swanson2, Ali Kes-
havarzian2, Justin Mitchell1, Sujit V. Janardhan1, Costica Alo-
man1, Nikunj N. Shah1, Donald M. Jensen1, Nancy Reau1, 
Sheila Eswaran1; 1Hepatology, Rush Univeristy Medical Cen-
ter, Chicago, IL; 2Digestive Diseases, Rush University Medical 
Center, Chicago, IL

Background: The circadian rhythm (CR) regulates a variety 
of cellular events including cell proliferation, and immune 
homeostasis, while at the level of the GI tract affects gut 
permeability and microbiota . Disruptions of circadian 
clocks/rhythms lead to an increase in intestinal permea-
bility and a pro-inflammatory state . Recent studies have 
evaluated the role of the brain-gut-liver axis on sleep in 
subjects with cirrhosis, but not specifically hepatic enceph-
alopathy (HE) . This study aims to evaluate the association 
of disrupted CR with chronic liver disease (CLD) stage and 
presence of HE . Methods: This is a prospective self-assess-
ment questionnaire and chart review study . Consecutive 
patients were screened for enrollment in an academic 
hepatology setting . Subjects were placed into study 
groups: Group 1 CLD without cirrhosis; Group 2 cirrhosis 
with no HE; Group 3 cirrhosis with overt HE . Subjects 
completed self-assessment for circadian rhythm, the Lark 
and Owl (LO) and Munich Chronotype Questionnaire 
(MCTQ) and for sleep disturbance, the PROMIS question-
naire . Results: Of the 53 subjects enrolled, 39 completed 
the survey (F= 64%, Age mean = 59), with 20 in Group 1, 
13 in Group 2 and 6 in Group 3 . Compared to subjects with 
CLD, those with cirrhosis were more prone to morning 
chronotype (LO mean 56 .5 v 62) and had a higher rate of 
social jet lag (MCTQ 70% v 79%) . In subjects with cirrhosis, 
those with HE had a higher rate of social jet lag (MCTQ 
77% v 83%) and a mild sleep disturbance (PROMIS score 
20 v 27) . In subjects with cirrhosis and HE, although the 
LO mean was within the neutral range, no individual 
subjects with a neutral chronotype had HE . Of the subjects 
with a morning chronotype type, 33% had HE and all of 
the evening type subjects had HE . Conclusion: Circadian 
misalignment, defined by presence of social jet lag, has 
higher prevalence in advanced staged of CLD . In addi-
tion, neutral chronotype seems to be protective for HE 
compared with morning and evening type . This data will 
be used for future prospective research to assess the effect 
of CR disruption and the progression of CLD and explore 
the circadian-directed intervention such as chronotherapy .
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Cytokine Profile In Patients With Chronic Liver 
Disease and Sarcopenia.
Sarah E. Brown1, Godhev K. Manakkat Vijay1, Pauline Kane2, 
Nigel Heaton1, Debbie L. Shawcross1, Michael A. Heneghan1, 
William Bernal1; 1Institute of Liver Studies, King’s College Hos-
pital, London, United Kingdom; 2Department of Radiology, 
King’s College Hospital, London, United Kingdom

Background Sarcopenia, the progressive generalised loss 
of skeletal muscle mass and strength is recognised as 
common and prognostically important in patients with 
chronic liver disease (CLD), and associated with impaired 
survival . Its pathophysiology in CLD is not well under-
stood . In other chronic illness and old age, sarcopenia is 
associated with chronic low-level systemic inflammation 
with increased levels of circulating pro-inflammatory cyto-
kines including interleukin-6 (IL-6), and other cytokines, 
including IL-10, thought to have a role in muscle regen-
eration . Their role in the sarcopenia of CLD is uncertain . 
We evaluated patients with CLD for the presence of sarco-
penia, examining associations with circulating pro- and 
anti-inflammatory cytokines . Methods 92 patients with 
CLD undergoing LT assessment were studied . Abdom-
inal CT imaging was analysed using Sliceomatic software 
to determine L3 muscle area . L3 skeletal muscle index 
(L3SMI) was calculated adjusting for stature and gender 
with predefined cut-offs for sarcopenia . A panel of pro-in-
flammatory and anti-inflammatory cytokines (IL-6, IL-1α, 
IL-17A, tumor necrosis factor-alpha (TNF-α), interfer-
on-gamma (IFN-δ), IL-4, IL-10, and IL-13) were measured 
in plasma via a multiplexed, cytometric bead-based immu-
noassay in patients and 10 healthy controls (HC) . Results 
Median patient age was 58 (IQR 51-63) years, and MELD 
14 (10-18); 21% were female and 16% had alcohol related 
liver disease . L3SMI was 45 .0 (37 .6-51 .9) cm/M2 in males 
and 38 .8 (30 .6-43 .1) cm/M2 in females, with sarcopenia 
more prevalent in males, 78% v 42% . IL-6 and IL-10 levels 
were elevated in patients compared with HC: IL-6 6 .53 pg/
ml (4 .38-13 .02) v 0 (0-2 .97) and IL-10 0 .80 pg/ml (0-2 .39) v 0 
(0-0 .22) (p<0 .001 and p=0 .003 respectively) . Other cytokine 
levels did not differ between patients and HC . Overall, on 
comparison of patients with and without sarcopenia, there 
were no significant differences in the levels of cytokines 
measured . On gender-specific analysis, male patients with 
sarcopenia had elevated levels of IL-6 (7 .42 (4 .68-15 .33) v 
5 .1 (3 .16-7 .89) p=0 .04) and IL-10 (0 .88 (0 .07-2 .37) v 0 .07 
(0 .07-0 .71) p=0 .01) when compared with those without . 
Conclusion We report for the first time in patients with 
CLD gender-specific association between sarcopenia 
and circulating IL-6 and IL-10 levels . Association with 
the pro-inflammatory mediator IL-6 is a well-recognized 
phenomenon in sarcopenia in other chronic illness . Asso-
ciation with elevated IL-10 is also reported and suggestive 
of a complex interaction between the cytokine pathway 
and muscle health in CLD .
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Sarcopenia Worsens Following Liver Transplant
Rahima A. Bhanji1, Naoki Takahashi2, Moynagh Michael2, 
Praveena Narayanan1, Ross A. Dierkhising3, Kristin Mara3, 
Kymberly D. Watt1; 1Gastroenterology & Hepatology, Mayo 
Clinic, Rochester, MN; 2Radiology, Mayo Clinic, Rochester, MN; 
3Biostatistics, Mayo Clinic, Rochester, MN

Background: Sarcopenia is a common complication of 
cirrhosis and is associated with poor prognosis . To our 
knowledge, there are no studies assessing change in sarco-
penia while on the wait list and following liver transplant 
(LT) . Aims: In this study we aimed to determine the course 
of sarcopenia both while awaiting and following LT . 
We also wanted to ascertain risk factors associated with 
persistent sarcopenia and determine its impact on risk of 
hospitalization and post LT mortality . Methods: 293 adult 
patients who received a liver transplant from 2002 to 2006 
at Mayo Clinic were evaluated . Data on demographics, 
ICU stay, hospitalizations including cause, and length of 
stay, decompensation, immunosuppression, episodes of 
acute cellular rejection, renal function, date of liver trans-
plant, last follow up and death was collected from patient 
charts . Sarcopenia was defined as L3 skeletal muscle index 
< 50 cm2/m2 in men and < 39 cm2/m2 in women . Results: 
206 patients were men (70%) with mean age 52±11 years . 
Sarcopenia was present in 121 patients (41%) . Imaging 
was available for 116 patients post LT . 98 patients (61%) 
had sarcopenia, with de novo sarcopenia in 25 patients 
(16%) at 1-yr post-LT . There was a significant decrease 
in muscle mass (p <0 .0001), and a significant increase in 
myosteatosis (p < 0 .0001) in the 6 mo preceding LT, which 
continued at 6 mo following LT . There was an increase in 
abdominal visceral fat, but it did not reach significance (p 
= 0 .14) until 6 mo post LT (p < 0 .001) . Men had a signifi-
cantly greater decrease in muscle mass (p = 0 .01), and had 
significantly higher abdominal visceral fat (p = 0 .02) . There 
was no difference in mean creatinine, rejection episodes, 
risk of hospitalization (p = 0 .8), and post LT mortality (p 
= 0 .7) in patients with or without sarcopenia . Conclusion: 
Sarcopenia worsens while patients are on the waiting list 
and it continues to worsen following LT . Muscle quality is 
also affected and there is an increase in abdominal visceral 
fat . These patients should be followed closely and should 
receive aggressive intervention as sarcopenia portends a 
poor prognosis . Unlike previous studies, our study did not 
show a difference in post LT mortality . This may be due to 
our small sample size .
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Sexual hormones in male patients with 
cirrhosis are frequently deranged and are 
independently associated with an increased 
risk for mortality
Rafael Paternostro, Birgit B Heinisch, Remy Schwarzer, 
Berit Seeland, Thomas Reiberger, Mattias Mandorfer, 
Markus Peck-Radosavljevic, Michael H. Trauner, Arnulf Fer-
litsch; Division of Gastroenterology and Hepatology, Depart-
ment of Internal Medicine III, Medical University of Vienna, 
Vienna, Austria

Background:Data on overall sexual hormone status in 
cirrhotic patients is scarce although hypogonadism is a 
well known complication . Aim of our study was there-
fore to assess the prevalence of abnormalities in sexual 
hormones as well as their impact on overall survival in 
cirrhosis . Methods:Male cirrhotic patients were prospec-
tively screened . Exclusion criteria were: previous urologic 
surgery, active alcohol abuse, non-cirrhosis related 
malignoma . Sexual hormones(SEXH) including free Testos-
terone(FT), bound Testosterone(BT), luteinizing-(LH) and 
follicle-stimulating(FSH)-hormone, prolactin(PRL), sex-hor-
mone-binding-globuline(SHBG) as well as Child-Pugh(CPS), 
MELD-Scores and standard laboratory parameters were 
recorded . Follow-up(FU) was obtained until 05/2017 
and death and liver transplantation(LT) was recorded . 
Tertiles were calculated for FT [low(L-FT)<0 .60ng/
ml;normal(N-FT)0 .6-1 .39ng/ml;high(H-FT)>1 .39ng/ml] 
and BT [low<2 .5ng/ml(L-FT);normal 2 .5-6 .3ng/ml(N-
FT);high>6 .3ng/ml(H-FT)] .A multivariate COX regression 
model was then calculated to find independent risk factors 
for mortality (patients were censored at time of LT) . 
Results:151 patients were screened and 114 included in the 
final analysis . Baseline characteristics were as follows:Age 
55±9 .4, MELD 13 .5±4 .1, Etio .:ALD 61(53 .5%), viral 
30(26 .3%), other 23(20 .2%), CPS A 32(28 .1%), B 48(42 .1%), 
C 34(29 .8%), Death:31/114(27 .2%) . Median FU was 
397d(6-2299), no significance was found between death/
no death(p=0 .299) . FT, BT and SHBG levels significantly 
decreased over CPS stages(p<0 .001;p<0 .001;p=0 .014) . PRL 
significantly increased over CPS stages(p=0 .002) . Chi-square 
test showed significantly increasing distribution of L-FT[A 
0/31(0%)-B 12/45(26 .7%)-C 24/34(70 .6%);p<0 .001] and 
L-BT[A 0/32(0%)-B 14/47(30%)-C 23/34(67 .6%);p<0 .001]
over CPS . Univariate COX regression found HCC, CPS, age, 
coronary heart disease(CHD), creatinin(CR), MELD, L-FT and 
L-BT associated with increased mortality . Low and normal 
LH was found with a decreased risk for mortality . Multivar-
iate analysis including the aforementioned variables found 
CPS C(p=0 .019;HR:7 .9 95%CI:1 .4-44 .5) HCC(p<0 .001;HR:6 
95%CI:2 .2-16 .3)high CR(p=0 .009;HR:3 .2 95%CI:1 .3-7 .5) and 
L-BT(p=0 .007;HR:6 .1 95%CI:1 .6-22 .5) independently associ-
ated with increased risk for mortality . Low and normal LH 
levels were independently associated with a decreased risk 
for mortality (p=0 .002;HR:0 .23 95%CI:0 .09-0 .58) . Conclu-
sion:Sexual hormones are strongly impaired in cirrhotic 
patients and correlate with decrease of liver dysfunction . 
Both markers of the peripheral and central hormone axis(-
testosterone and luteinizing hormone)are associated with 
increased risk for mortality independent of CPS . 
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Geographic Differences for Patients Enrolled 
in STOP-HE: A Randomized, Phase 2 Study of 
OCR-002 for Hepatic Encephalopathy
Dominique Thabut1, Vanessa Stadlbauer2, Kalyan R. Bhami-
dimarri3, Amy Potthoff4, Stanley Bukofzer4; on behalf of the 
STOP-HE Study Group; 1Assistance Publique - Hôpitaux de 
Paris, Paris, France; 2Medical University of Graz, Graz, Austria; 
3University of Miami-Miller School of Medicine, Miami, FL; 
4Ocera Inc., Redwood City, CA

Background: Ornithine phenylacetate (OCR-002) is an 
ammonia scavenger for treating hepatic encephalop-
athy (HE) in patients with liver cirrhosis . Results from an 
international Phase 2b study of OCR-002 in patients with 
overt HE are presented at this meeting . The aim of this 
ancillary study was to assess geographic differences in the 
enrolled patient population and their influence on clinical 
outcomes . Methods: This was a double-blind, randomized, 
placebo-controlled study of OCR-002 in patients hospi-
talized with cirrhosis, a HE Staging Tool Score ≥2, and 
Screening plasma ammonia level >ULN . After prescreening 
on standard of care (SOC), patients were randomized 
to 5 days treatment with SOC plus placebo or OCR-002 
10, 15 or 20 g/d based on severity of underlying liver 
disease . The primary endpoint was time to meaningful 
clinical improvement using the Hepatic Encephalopathy 
Staging Tool (HEST) . North American (NA) and Rest-of-
World (ROW) patients (130 vs . 101) were compared for 
treatments used and outcomes . Results: 231 patients were 
randomized to OCR-002 (n=116) or placebo (n=115) . Base-
line characteristics differed for NA vs . ROW: male (59% vs . 
72% p=0 .039), mean MELD score (20 vs . 18 p=0 .007), mean 
serum creatinine (1 .26 vs . 1 .09 p=0 .004), and serum creat-
inine <1 mg/dL (33% vs . 59% p<0 .001) . Inciting factors for 
precipitating HE event differed between NA and ROW for 
poor compliance with lactulose (19% vs 3%, p<0 .001) and 
bacterial infection (16% vs 8%, p=0 .061), dehydration (6% 
vs 17%, p=0 .01), and TIPS (4% vs 11%, p=0 .036) . LOLA was 
used by 12 (5 .2%) patients (range: 9-20 g/d), all in ROW 
(p<0 .001), and 135 (58 .4%) patients (68% vs 32%, p<0 .001) 
used rifaximin (mean dose: 1057 mg/d; range: 400-1650/d) . 
A 2-fold greater use of rifaximin was observed in NA vs 
ROW . Conclusion: In STOP-HE, differences were observed 
between patients enrolled in NA and ROW for baseline 
characteristics, severity of liver disease and use of SOC 
treatments . Geographic differences should be considered 
when planning clinical trials in patients with HE in order 
to avoid any bias .
Disclosures:
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Amy Potthoff - Management Position: Ocera Therapeutics, Inc; Stock 
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500
Hepatic Involvement In Hereditary Hemorrhagic 
Telangiectasia (HHT) Rendu-Osler-Weber 
Syndrome: Cross-Sectional Study At Latin 
American Reference Center
Marcelo M. Serra3,2, Juan C. Bandi1,3, Giuliana Olmedo2,4, 
Lucila Vijande2,4, Veronica Peuchot2,4, Carolina Antonietti2,4, 
Cristina Elizondo2,4; Argentine Rendu Study Group; 1Hepatol-
ogy Department, Hospital Italiano, Buenos Aires, Argentina; 
2Internal Medicine Department, Hospital Italiano, Buenos 
Aires, Argentina; 3HHT Unit, Hospital Italiano, Buenos Aires, 
Argentina; 4Internal Medicine Research Unit, Hospital Ital-
iano, Buenos Aires, Argentina

Introduction HHT is an inherited vascular dysplasia char-
acterized by bleeding cutaneomucosus telangiectases 
specially in nose, mouth and digestive tract and vascular 
malformations (VM) in organs such us central nervous 
system, lungs and liver . Hepatic vascular malformations 
(HVMs) are present in 32-78% according to the screening 
method used and the genotype . The HHT 2, more frequent 
in south Europe and Argentina, exhibits a higher preva-
lence of liver affection . Only 8% of patients with HVMs 
suffer from clinical consequences . The most common HVMs 
is the arterio-venous shunt leading to high output cardiac 
failure with secondary pulmonary hypertension, followed 
by porto-venous and arterio-portal shunt which may cause 
portal hypertension and hepatic encephalopathy . The 
HVMs cause intrahepatic blood perfusion disturbances 
leading to biliary necrosis and nodular hyperplasia . The 
initial management includes diuretics, cardiotonic drugs 
and bevacizumab for refractory or severe clinical compro-
mise . Liver transplantation (LT) is the gold standard in 
advanced liver affection . Objectives To describe the spec-
trum of hepatic disease in patients with HHT . Methods 
Cross-sectional study of the Institutional HHT Registry at 
Hospital Italiano de Buenos Aires from Feb 2010 to Dec 
2016 . Results 336 patients with confirmed HHT were 
analyzed and 71%(239) had liver assessment performed 
and were included, 54% (129/239) by ultrasound and 
60%(145/239) by computed tomography (TAC) . The preva-
lence of HVMs was 63% (151, 95%CI56%-69%), including 
57(38%) cases with vascular fistula (VF) of which 19 (33%) 
had more than one type . The most common VF was the 
AV fistulae (75%) . 144 (95%) presented telangiectases, 
56 (37%) confluent vascular masses and 47(31%) dilated 
hepatic artery . 13 patients(5 .4%) had nodular hyperplasia 
and 9(6%) bile duct dilatation . 133 (88%) underwent 
echocardiography assessment, 10 (7 .5%) exhibited right 
ventricular enlargement, 9/133(6 .8%) pulmonary hyper-
tension and 28 (12%) exhibited abnormal liver function 
test . Symptoms were observed in 31/151(20%),10/31(32%) 
suffered from hepatic pain, 16/31(51%) congestive heart 
failure, one presented symptomatic biliary necrosis and 
10/31(32%) patients suffered from atrial fibrillation . 
Sixteen patients received cardiotonics or diuretics and 4 
patients received bevacizumab . None of them underwent 
surgical or interventional procedures . Three patients were 
assessed for LT and one of them died due to severe hepatic 
affection . Conclusion The prevalence of hepatic involve-
ment in our population is close to the reported one . We 
found a higher rate of symptomatic hepatic involvement, 
probably because HHT2 predominates in our population .
Disclosures:
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An Open-Label Crossover Study of the Pharma-
cokinetics of Ornithine Phenylacetate (OCR-
002) after IV and Oral Doses in Subjects with 
Cirrhosi
Tarek I. Hassanein1, Laurene Wang2, Fatma Barakat1, 
Susan Reid3, Stanley Bukofzer3; 1Southern California Research 
Center, Coronado, CA; 2INDAPharma, Chapel Hill, NC; 3Ocera 
Inc, Redwood City, CA

Background: OCR-002 is the ionic ornithine salt of pheny-
lacetate (PAA) and is an ammonia scavenger by conju-
gating PAA with glutamine to facilitate the removal of 
ammonia in the form of phenylacetylglutamine (PAGN) 
via renal excretion . IV OCR-002 is in clinical development 
to treat hepatic encephalopathy in cirrhotic patients . 
This study evaluated the pharmacokinetics (PK) of PAA 
and PAGN following single oral and IV doses of OCR-002 
in subjects with cirrhosis . Methods: Subjects with Child-
Pugh Class (CP) A or C cirrhosis (n=6 each) and currently 
using lactulose received the following 4 single-dose treat-
ments in a randomized crossover fashion: 1) 5 g OCR-002 
intravenously while fasting, 2) 5 g OCR-002 oral solution 
while fasting, 3) 5 g OCR-002 oral solution with a high fat 
meal and 4) 5 g OCR-002 oral solution while fasting and 
after discontinuing lactulose for at least 4 days . A 4-day 
washout interval separated two consecutive dose periods . 
Serial blood samples were obtained for up to 24 h post 
dose to measure plasma concentrations of PAA and PAGN, 
and cumulative urine samples (0-24 hrs) were obtained to 
assess urinary excretion of PAGN . Results: PAA was rapidly 
absorbed and almost completely bioavailable (≥95%) 
from oral doses of OCR-002 in subjects with cirrhosis . In 
CP A, mean peak plasma concentration (Cmax) of PAA was 
~20% lower and overall plasma exposure (AUC0-inf) to 
PAA was ~30% higher than those previously reported in 
healthy subjects . In CP C subjects, mean Cmax of PAA was 
about the same or slightly (<15%) lower and mean PAA 
AUC0-inf was 35-40% higher than that in CP A subjects . 
A high-fat meal delayed oral absorption of PAA by more 
than an hour, and reduced mean PAA Cmax by 30-40% and 
oral bioavailability of PAA by 15-20% . Plasma exposure 
and PK profiles of PAGN were comparable among the 4 
treatments in cirrhotic subjects . Mean plasma half-life of 
PAGN was longer in cirrhotics (2 .6 h in CP A and 8-11 h 
in CP C) than in healthy subjects (1 .4 h), indicating that 
PAGN disposition is formation-rate limited and affected 
by liver function . Mean AUC0-inf of PAGN in CP C subjects 
was about 70% higher than that in CP A subjects, most 
likely due to the prolonged plasma half life . Similar PAA 
and PAGN plasma profiles were observed before and 
after lactulose has been washed out . Mean percent PAA 
dose recovered in urine as PAGN was 80-85% of OCR-002 
dose administered . Conclusion: PAA is almost completely 
bioavailable from oral dosing of OCR-002 resulting in high 
PAA exposure in cirrhotics . Results of this study provide a 
sound rationale for the development of an oral product of 
OCR-002 for reducing ammonia levels in cirrhotic patients .
Disclosures:
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STOP-HE: A Randomized, Double-blind, Place-
bo-controlled Study of OCR-002 in Patients with 
Hepatic Encephalopathy
Robert S. Rahimi1, Rifaat Safadi2, Dominique Thabut7, Jasmo-
han S. Bajaj6, Kalyan R. Bhamidimarri5, Nikolaos T. Pyrsopou-
los4, Amy Potthoff3, Stanley Bukofzer3; on behalf of the 
STOP-HE Study Group; 1Baylor University Medical Center, Dal-
las, TX; 2Hadassah Hebrew University Medical Center, Jerusa-
lem, Israel; 3Ocera Inc., Redwood City, CA; 4Rutgers-Newark 
Hospital, Newark, NJ; 5University of Miami-Miller School of 
Medicine, Miami, FL; 6Virginia Commonwealth University and 
McGuire VA Medical Center, Richmond, VA; 7Assistance Pub-
lique - Hôpitaux de Paris, Paris, France

Background: Hepatic encephalopathy (HE) accounts 
for approximately 400,000 hospital admissions per year 
worldwide . Standard of care (SOC) is based on gut flora 
modification, and is associated with lengthy hospital treat-
ment . Elevated ammonia levels are the primary contrib-
utor to HE . OCR-002 (ornithine phenylacetate) provides 
a novel scavenger mechanism to lower ammonia levels 
independent of gut action . We report results from a 
Phase 2b study of OCR-002 in patients hospitalized with 
HE . Clinicaltrials .gov: NCT01966419 . Methods: This was a 
double-blind, randomized, placebo-controlled study of 
OCR-002 in patients hospitalized with cirrhosis and a HE 
Staging Tool Score ≥2 with screening plasma ammonia 
level >ULN . After a prescreening phase on SOC, patients 
whose mental status did not improve were randomized 
to 5 days treatment with SOC plus OCR-002 10, 15 or 20 
g/d or placebo . The OCR-002 dose was pre-determined 
based on severity of underlying liver disease . The primary 
endpoint was time to meaningful clinical improvement 
in HE symptoms using a novel Hepatic Encephalopathy 
Staging Tool (HEST) . Results: 231 patients were random-
ized to OCR-002 (n=116) or placebo (n=115) . The primary 
endpoint of median time to improvement in the ITT popu-
lation, including all patients with elevated ammonia at 
screening, did not reach statistical significance (p=0 .129), 
but there was a 17 h reduction in time to improvement 
of OCR-002 vs . placebo . In patients with confirmed hyper-
ammonemia (central laboratory) at baseline, OCR-002 
lowered ammonia faster and led to faster clinical improve-
ment compared to placebo + SOC (p=0 .034) with a 21 h 
median reduction in time to improvement (Table) . At 48 
h, response (meaningful clinical improvement) occurred 
in 84% of patients with OCR-002 and 58% with placebo 
(p=0 .026) . Patients on OCR-002 were discharged from 
the ICU approximately 1 .5 days earlier (p=0 .767) . Mean 
ammonia level was reduced by 9 .0 umol/L among those 
with no improvement vs . 28 .2 umol/L among those with 
improvement (p=0 .0006) . The most common adverse 
events were hypokalemia, pyrexia, UTI, HE, and anemia . 
Serious AEs occurred in 25% with OCR-002 and 29% with 
placebo, and death occurred in 9% with OCR-002 and 
13% with placebo (NS) . Conclusion: OCR-002 is a potent 
ammonia scavenger that reduced time to improvement 
and decreased length of stay in patients with overt HE 
where centrally-confirmed ammonia levels were >ULN . 
OCR-002 was effective, safe, and well tolerated .
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Ammonia is an important determinant of 
mortality in patients with acute deterioration of 
cirrhosis
. Shalimar2, Mohammed Sheikh1, Rajeshwar Mookerjee1, Ban-
wari Agarwal3, Rajiv Jalan1; 1Institute of Liver and Digestive 
Health, University College London, London, United Kingdom; 
2Deaprtment of Gastroenterology, All India Institute of Med-
ical Sciences, Delhi, India; 3Intensive Care Department, Royal 
Free Hospital, London, United Kingdom

Background Although ammonia is important in the patho-
genesis of hepatic encephalopathy (HE) and its levels in 
acute liver failure determines risk of cerebral herniation, its 
role as a biomarker in cirrhotic patients with acute decom-
pensation (AD) is not known . In addition to its neurotoxic 
effects, increased ammonia levels have been shown to 
produce deleterious effects on neutrophil function, muscle 
mass and severity of portal hypertension . The study aims 
to determine whether ammonia levels are associated with 
severity of HE, organ failure and mortality in cirrhotic 
patients with AD . Methods Patients were identified at 
two institutions as part of ongoing prospective studies of 
AD . Plasma ammonia levels (umol/L) and severity of HE 
(classified by West Haven Criteria) were measured on the 
day of hospital admission . Organ failures were defined as 
CLIF-organ failure score . Cox-proportional hazard analysis 
was used to assess predictors of HE and outcome . 90-day 
patient survival was determined . Receiver operator char-
acteristic (ROC) analysis was used to identify the cut-off 
points for ammonia value . Results 530 cirrhotic patients 
with AD were included with varying degrees of HE; grade 
0/1 (n=354), grade 2 (n=83) and grade 3/4 (n=93) . Median 
ammonia levels were higher in Grade 3/4 (89 [65-118]) 
compared with Grade 2 (78 [58-106]) and Grade 0/1 (77 
[57-98]) (P=0 .004) . On multivariate analysis, ammonia was 
independently predictive of HE (HR 1 .01 95% CI 1 .004-
1 .016, P = 0 .01) . Overall, ammonia levels were higher in 
non-survivors (n=257) compared to survivors (n=273) (92 
[70-118] vs . 67 [54-88], P < 0 .001) . Ammonia was an inde-
pendent predictor of mortality (HR 1 .011 CI 1 .009-1 .013, 
P <0 .001) and a cut-off of 80 had the best sensitivity and 
specificity of (63 .4% and 68 .8%, respectively) (AUROC: 
0 .704) . Patients with an ammonia ≥ 80 had significantly 
higher rates of organ failures including, liver, kidney and 
respiratory (51 .6% vs 39 .4%, 29 .4% vs . 18 .8%, 37 .5% 
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vs . 23 .8%), respectively, P <0 .005) . In 85 patients, repeat 
ammonia levels were available at day 5 . In the 57 patients 
in whom ammonia levels remained unchanged or wors-
ened, 43 died (75%) . Conclusion The results of this study 
show for the first time that, in AD patients, ammonia 
levels correlate not only with the severity of HE but also 
the failure of other organs and is an independent risk 
factor for mortality . Unchanged ammonia levels or its 
worsening is associated with high risk of death making it 
an important biomarker and a therapeutic target .
Disclosures:
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Evaluation of potential risk factors and the role 
of medication regimen in the development 
of hepatic encephalopathy after transjugular 
intrahepatic portosystemic shunting in cirrhotic 
patients
Leon L. Seifert1, Anna Hüsing-Kabar1, Florian Schmidt1,2, 
Hauke Heinzow1, Hartmut H. Schmidt1; 1Department of Trans-
plantation Medicine, University Hospital of Muenster, Muen-
ster, Germany; 2Department of Complex and Distributed IT 
Systems, Technische Universitaet Berlin, Berlin, Germany

Background: Transjugular intrahepatic portosystemic 
shunting (TIPS) is an established procedure in patients with 
liver cirrhosis . Hepatic encephalopathy (HE) often occurs 
post-TIPS and impairs both the patients’ quality of life and 
prognosis . There is unsatisfactory knowledge about poten-
tial risk factors of HE and possible influence of medication 
pre- and post-TIPS . The aim of this analysis was to identify 
risk factors and evaluate the impact of drugs commonly 
used in cirrhotic patients on the development of post-TIPS 
HE . Methods: In order to investigate influencing factors of 
post-TIPS HE, clinical data, laboratory findings and medi-
cation pre- and post-TIPS of patients that had undergone 
TIPS in our clinic (n=121) were analyzed retrospectively . 
Results: 57% of patients experienced at least one episode 
of HE post-TIPS within 12 months (after one month: 25 .6%; 
after six months: 49 .6%) of which 39 .7% had a stage I HE, 
9 .1% stage II and 8 .3% stage III (according to West Haven 
Criteria) . Reduction of estimated glomerular filtration 
rate (eGFR <60 mL/min/1 .73m2), increase of MELD-score 
≥10, Child-Pugh-Turcotte-score B or C, pre-TIPS portosys-
temic pressure gradient (PSG) >20mmHg and age ≥65 years 
are all associated with post-TIPS HE (p<0 .05) and favor its 
development . None of the assessed drugs commonly used 
in cirrhotic patients or in the context of TIPS (loop diuretics, 
lactulose, rifaximin, proton pump inhibitors, aldosterone 
antagonists, nonsteroidal anti-inflammatory drugs, anti-
coagulants) did affect occurrence of post-TIPS HE . Conclu-
sion: We have identified a new parameter to estimate the 
risk of HE post-TIPS (eGFR <60 mL/min/1 .73m2), confirmed 
previously described risk factors (high MELD score, Cild-
Pugh-Turcotte score B or C, high pre-TIPS PSG, high age) 
and disconfirmed a significant influence of pre- and post-
TIPS medication in cirrhotic patients . These findings will 
help to establish a better risk assessment for post-TIPS 
HE and therefor improve treatment quality for cirrhotic 
patients .
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Lactulose-induced hypernatremia in patients 
with hepatic encephalopathy
Mona Haj, Don C. Rockey; Medical University of South Caro-
lina, Charleston, SC

We hypothesized that HE patients treated with lactulose 
exhibit cathartic/osmotic laxative related excess water loss, 
causing hypernatremia and possibly poor outcome . We 
examined all inpatients from 2005-2015 with HE treated 
with lactulose . HE diagnosis was based on conventional 
diagnostic criteria . Patients with Na<130mmol/L were 
excluded . Patients were divided into 2 groups based on 
maximal sodium level: normal (Na<145mmol/L; Group 
A) or elevated Na (Na>145mmol/L; Group B) . Primary 
outcomes included hospital length of stay (LOS) and inpa-
tient mortality . Among 1096 HE patients meeting entry 
criteria, 39% were women, with a mean age of 57 years . 
Mean MELD scores (22 .8 and 22 .9, respectively) and creati-
nine levels were similar in both groups . 133 patients (12%) 
became hypernatremic . Group B received more lactu-
lose/day than group A patients (mean 54mL & 65mL/day, 
p<0 .001, Figure A) . The mean baseline Na was 135mmol/L 
& 140mmol/L (p<0 .05) and mean peak Na levels were 
138mmol/L & 147mmol/L, in groups A & B respectively 
(p<0 .005) . Na levels increased steadily in group B patients, 
peaking at day 9, as lactulose dose declined (Figure B) . LOS 
was significantly greater in group B than group A patients 
(9 vs 7 days, p<0 .005) . Inpatient mortality was the same in 
both groups (15%) . Conclusions: Patients who developed 
hypernatremia had higher baseline Na levels, received 
more lactulose, and had longer LOS than normonatremics . 
We speculate that large lactulose doses lead to rapid free 
water loss, and hypernatremia . We suggest that lactulose 
doses be better titrated in HE patients and that Na levels 
be carefully monitored in those with Na levels ≥140mmol/L 
at presentation .
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Addition of Sodium to the Model for End Stage 
Liver Disease (MELD) Score Does Not Improve 
the Prediction of Outcomes Following Transjug-
ular Intrahepatic Portosystemic Shunt (TIPS) in 
Patients with Liver Cirrhosis
Susanne Shokoohi, nayantara orekondy, Sujit V. Janardhan,  
Costica Aloman, Nikunj N. Shah, Sheila Eswaran,  
Donald M. Jensen, Nancy Reau, Justin Mitchell; GI/HEP, RUSH 
UNIVERSITY, Chicago, IL

Introduction: The MELD score was developed to determine 
90 day mortality following TIPS . MELD has been found to 
be predictive of mortality in patients with cirrhosis and is 
used for organ allocation for liver transplantation . Hypo-
natremia has been found to be a predictor of mortality 
in patients with cirrhosis as well, leading to the addition 
sodium to MELD (MELD-Na) in determining organ allo-
cation . There are conflicting results as to whether MELD 
or MELD-Na scoring systems are better predictors of 
mortality and outcomes following TIPS . Method: We iden-
tified all consecutive cirrhotic patients who underwent 
TIPS at our tertiary care institution between 9/28/2004 
and 11/11/2016 . The MELD and MELD-Na scores were 
calculated prior to the procedure and the outcomes  
were determined 90 days after the procedure . Outcomes 

were defined as death, readmissions, development of 
hepatic encephalopathy and transplantation . Analysis of 
variance was utilized to compare the outcomes following 
TIPS between the different MELD scoring systems . Results: 
84 patients were included in this study with a mean age of 
54 (range 19-78, SD 10 .9) . The majority were male (69%), 
Caucasian (62%), alcohol and HCV related disease (66%), 
Child-Pugh B (73%), history of encephalopathy (23%) . 
The most common TIPS indications were bleeding (25%) 
and ascites (61%) . Pre-TIPS mean MELD-Na was 16 .5 (SD 
6 .3) . Pre-TIPS mean MELD was 14 .6 (SD 5 .7) . The average 
hepatic venous pressure gradient change was 9 .5 (SD 5 .8) . 
Thirteen (15%) patients died and 14 (17%) patients were 
transplanted 90 days post TIPS . There was no statistical 
significance between MELD and MELD-Na in predicting 
mortality, readmissions, development of hepatic enceph-
alopathy, or transplantation . Conclusion: Our study 
confirms that the MELD and MELD-Na scores are equiva-
lent in predicting mortality and outcomes following TIPS . 
The addition of sodium to the MELD score did not improve 
on the prediction of outcomes . 
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Autotaxin and vascular endothelial growth 
factor receptor-2 regulate vascular develop-
ment in chronic viral hepatitis C progression
Hiroaki Yokomori1, Wataru Ando2, Masaya Oda3; 1Internal 
Medicine, Kitasato University Medical Center, Saitama, Japan; 
2Department of Clinical Pharmacy, School of Pharmacy, Kita-
sato University, Tokyo, Japan; 3Organized Center of Clinical 
Medicine, International University of Health and Welfare, 
Tokyo, Japan

Background and aims: Recently, autotaxin (ATX) has been 
identified as a secreted member of the phosphodiesterase 
(NPP) family of ecto/exoenzymes . Its product lysophos-
phatidic acid (LPA) is implicated in liver fibrosis devel-
opment . Important roles of vascular endothelial growth 
factor (VEGF) and ATX have been established for embry-
onic vasculogenesis and cancer progression . We exam-
ined whether these two angiogenic factors cooperate in 
the regulation of microvascular development during the 
progression of chronic viral hepatitis C (CVH-C) . Materials 
and Methods: Surgical wedge biopsy specimens and needle 
biopsy specimens were obtained from patients with CVH-C 
(Inuyama classification, F1–F4) and from regions of human 
liver tissues unaffected by the disease (control specimens) . 
ATX immunohistochemical expressions were obtained by 
serial sections for ATX and vascular endothelial growth 
factor receptor 2 (VEGFR-2) . CD34 staining was performed 
as a blood capillary and microvessel marker . Western 
blot analysis was applied using fresh control and CVH-C 
samples . Immunoelectron microscopy was conducted with 
a perfusion–fixation method using immunogold staining . 
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Results: In the control normal liver, the expressions of ATX 
were scant on microvascular vessels and hepatic sinusoids . 
Expressions of ATX were present on blood vessels, but 
scantly localized on hepatic sinusoidal lining cells . Expres-
sions of VEGFR-2 were found on aortic vessels and capil-
laries in F1 CVH-C liver tissue . The ATX and VEGFR-2 were 
positive on the blood microvessels and were expressed 
on the microvascular vessels expressed for CD34 within 
the fibrous tissue in F4 CVH-C liver tissue . Ultrastructur-
ally, the VEGFR-2 positive reaction products were located 
specifically on the caveolae and vesicles in blood microvas-
cular endothelial cells (BECs) and vascular smooth muscle 
cells (VSMs) in F4 CVH-C liver tissue . The expressions of 
ATX were observed mainly on plasma and ectoplasma 
membranes, and on the vesicles of BECs . Conclusions: 
Many bioactive molecules in caveolae, including VEGFR-2, 
stimulate ectoplasmal expressions of ATX . Thereby extra-
cellular LPA production contributes to microvascular 
development and angiogenesis in hepatitis C progression . 
These results suggest that functional interactions between 
ATX and VEGFR-2 modulate hemovascular cell activation 
during angiogenesis in hepatitis progression . 
Disclosures:

The following people have nothing to disclose: Hiroaki Yokomori, 
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Concurrent treatment with partial splenic 
embolization and transcatheter hepatic 
arterial chemoembolization in patients with 
hepatocellular carcinoma accompanied by 
thrombocytopenia
Nam Hee Kim, Yong Kyun Cho, Woo Kyu Jeon, Hong Joo Kim, 
Hyun Pyo Hong, Byung Ik Kim; Kangbuk Samsung Hospital; 
Kangbuk Samsung Hospital, Seoul, Korea (the Republic of)

Background: Transarterial chemoemolization (TACE) 
is usually employed in hepatocellular carcinoma (HCC) 
patients who are not suitable for curative treatment . 
However, TACE may cause hemorrhagic complications in 
patients with thrombocytopenia . Partial splenic emboli-
zation (PSE) has been performed for treating thrombocy-
topenia resulted from hypersplenism, thus a combination 
treatment strategy of PSE and TACE may useful in HCC 
patients with thrombocytopenia . Aims: To evaluate the 
efficacy and safety of concurrent PSE and TACE in patients 
with HCC accompanied by thrombocytopenia . Methods: 
A case-control study for a total of 90 HCC patients with 
severe thrombocytopenia (<50,000/mm3) who would 
undergo TACE in tertiary hospital from January 2006 to 
June 2016 was performed . Among these, 18 patients were 
treated with concurrent PSE and TACE (PSE group), and 
72 patients were treated with only TACE (non-PSE group) . 
Results: In PSE group, leukocyte and platelet counts were 
significantly increased at 1, 6, and 12 months after TACE, 
and platelet counts at 1 and 6 months after TACE was 
significantly higher than those in non-PSE group . In addi-
tion, a significant positive correlation was found between 
the splenic infarction rate and the increase in platelet 
count at 6 and 12 months after TACE in PSE group (r = 
0 .606, p = 0 .008 and r = 0 .478, p = 0 .045, respectively) . 
Hemoglobin levels were also significantly increased at 
12 months after TACE in PSE group (p = 0 .009), but no 
significant difference was observed between two groups 
(p = 0 .166) . PSE did not change the Child- Pugh class 
and hepatic functional reserve was maintained similarly 

between two groups . Severe complications after proce-
dure occurred in 2 (11 .1%) and 7 (9 .7%) patients in PSE 
and non-PSE group, respectively, and there was no signif-
icant difference between two groups (p = 0 .861) . Conclu-
sions: Concurrent PSE and TACE may resolve cytopenia and 
improve maintaining HCC treatment without increasing 
severe complications . Our results suggest that concurrent 
PSE and TACE should be recommended in HCC patients 
with severe thrombocytopenia who would undergo TACE 
for HCC . 
Disclosures:
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Rectal or Oral Lactulose in Patients Admitted 
with Hepatic Encephalopathy
Mona Haj, Linsay Totin, Don C. Rockey; Medical University of 
South Carolina, Charleston, SC

Hepatic encephalopathy (HE) is routinely treated with 
lactulose, either orally or rectally (via enema) . The mech-
anism of action of lactulose may be pH-based lowering 
of ammonia or gut catharsis of ammoniagenic bacteria . 
Since rectal lactulose (RL) theoretically remains local-
ized to the distal colon and thus, the effectiveness of RL 
enemas is mechanistically unclear, we hypothesized that 
RL may not effectively achieve either above stated mech-
anistic goal and may not be as effective as oral lactulose 
(OL) . Cirrhotic patients with HE admitted from 2005 to 
2015 at the Medical University of South Carolina were 
examined . The diagnosis of HE required the presence of 
altered mental status (AMS) without another cause of 
AMS . Patients who did not receive lactulose during admis-
sion were excluded and the remainder were divided into 
two groups: RL only and OL only (defined as usage until 
clearing) . Primary endpoints included hospital length of 
stay (LOS) and inpatient mortality . Secondary endpoints 
included the development of hypernatremia and time 
to HE clearing (defined as reaching baseline or asterixis 
clearing) . 1363 HE admissions were identified, including 
29% (400 patients) receiving only RL (Table) . NASH and 
alcohol were the main etiologies in both groupsmost 
common causes of cirrhosis in each group and precipitants 
and baseline HE West Haven scores were similar for each 
group . Importantly, although patients receiving OL had 
a higher considerably MELD scores than those receiving 
RL, the latter group had significantly poorer outcomes . 
Conclusions: The use of RL enemas for treatment of HE was 
associated with a number of adverse outcomes including 
hypernatremia, prolonged HE clearing, increased LOS, and 
greater mortality . We propose that RL should not be used 
for the treatment of HE if at all clinically possible .
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Rectal and Oral Lactulose in HE Patients
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Usefulness of Balloon-Occluded Retrograde 
Transvenous Obliteration as a Procedure to 
Improve Liver Function in Patients with Decom-
pensated Cirrhosis
Manabu Nakazawa, Yukinori Imai, Satsuki Ando, Kayoko Suga-
wara, Nobuaki Nakayama, Tomoaki Tomiya, Satoshi Mochida; 
Gastroenterology & Hepatology, Faculty of Medicine, Saitama 
Medical University; Gastroenterology & Hepatology, Faculty 
of Medicine, Saitama Medical University, Saitama, Japan

Aim: Portosystemic shunts contribute to aggravate liver 
function through decrease of portal blood flow . The 
usefulness of balloon-occluded retrograde transvenous 
obliteration (B-RTO), a standardized therapeutic proce-
dure for gastric fundal varices (GFV), for improvement of 
liver function was evaluated in cirrhotic patients with and 
without the varices . Methods: Subjects were 161 patients 
complicating portosystemic shunts seen between January 
2007 and August 2016 . A balloon catheter was inserted 
into the shunts followed by injection of 5% ethanolamine 
oleate through the catheter under balloon inflation . The 
balloon was kept inflation from 6 to 48 hours . In patients 
who underwent successful B-RTO procedures, liver func-
tion tests at baseline were compared to those later than 
1 month after the procedure . In addition, blood flow 
volumes of the portal vein were measured at baseline and 
7 days after the procedure in patients seen at October 2012 
and later . Results: B-RTO was performed as a therapy for 
GFV in 112 patients and for improvement of liver function 
in 49 patients . The targets were the splenorenal shunts in 
104 patients (93 .6%) in the former group and 33 patients 
(67 .3%) in the latter group, and the procedures were 
successfully done in 109 patients (97 .3%) and 39 patients 
(79 .6%), respectively . In both groups, serum albumin levels 
were increased and serum ammonia levels were decreased 
at later than 1 month after the procedures compare to the 
baseline levels, whereas significant improvement of proth-
tombin times and the Child-Pugh scores was seen only in 
the latter group (Table 1) . The portal blood flows eval-
uated by Doppler ultrasound were increased at 1 week 
after the procedures compared to the baseline levels (cm3/
sec; from 5 .3 ± 10 .2 to 19 .9 ± 10 .0, p<0 .005) . Conclusions: 
B-RTO is a useful therapeutic procedure to improve liver 

function even in patients without GFV through increase 
of portal venous flows in cirrhotic patients with portosys-
temic shunts, when the procedures were successfully done 
targeting the uncommon shunts .

Effects of B-RTO on Liver Function Tests in Patients with Por-
tosystemic Shunts .
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Serum myostatin in predicting gender-specific 
sarcopenia and survival in patients HOSPITAL-
IZED WITH DECOMPENSATED advanced chronic 
liver disease
LUBOMIR SKLADANY1, Tomas Koller2, Jana Vnencakova1, 
Svetlana Adamcova Selcanova1; 1HEGITO (Div. Hepatology, 
gastroenterology and liver transplantation), 2. Dept. Inter-
nal medicine II, Roosevelt University Hospital, Banska Bystrica, 
Slovakia; 25th Dept. of Internal Medicine, Comenius University 
Faculty of Medicine, University Hospital Bratislava Ruzinov, 
Bratislava, Slovakia

Background Sarcopenia (SP) in dACLD may predict 
mortality; its clinical use is hindered by the lack of unifying 
simple and valid definition, and of the diagnostic (Dg .) 
tools . Myostatin (MS) plays a pivotal role in the patho-
genesis of SP; its value in evaluating SP and prognosis has 
not yet been evaluated . Aims To evaluate the yield of MS 
for diagnosing gender-specific SP; 2. To compare asso-
ciations between MS, SP, and survival . Patients Prospec-
tive study, consecutive patients (pts), inclusion criteria: 
hospitalization with dACLD . Exclusion crit .: malignancy . 
Recorded variables: age, gender, MELD, MS (pg/ml, R&D 
Systems, USA), mid-arm muscle area (MAMA); handgrip 
strength (HGS [kg]); transversal right psoas muscle index 
(TPMI, mm/m of height from a CT scan at L3 [Durand, J 
Hep, 2014]) . We used three definitions of SP (def 1-3): 
1 .MAMA<5th expected percentile for age and gender; 2 . 
HGS<20kg females, <30 males, 3 .TPMI: <16 .8 mm/m for 
both genders . Endpoints: AUROC for MS as a predictor 
of SP, and survival at D30, D90 according to MS and SP . 
Results We enrolled 425 patients, mean age 54y, F/M 
189/236, MELD 16 .6±6 .7 . Survival at D30, D90 was 88%, 
78%, respectively . SP prevalence according to definitions 
1-3: males=45%, 49%, 33 .6%; females=27%, 67%, 68%, 
respectively . MS association with SP: definitions 1-3 in 
males: AUROC= 0,656, 0,606, 0,747 respectively (all p<0 .01); 
in females: AUROC=0 .569, 0 .565, 0 .555 (p=NS) . Prognostic 
cut-off values for MS were: males≥1562, females≥2300 pg/
ml . With MS>cut-offs, survival at D30 was better in both 
genders (OR: males=7 .7, p<0 .001, females=3 .73, p<0 .05); 
survival at D90 was better in males (OR=3 .0, p<0 .05), but 
not in females . Survival without SP: in males (as compared 
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to males with SP) was better at D30 (def1-3: OR=2 .96, 5 .03, 
5 .95, p<0 .01), and D90 (OR=2 .22, 2 .36, 5 .36, p<0 .01); in 
females sarcopenia did not predict survival at D30 or D90 . 
Conclusion 1. Myostatin is a good predictor of SP in males 
with dACLD; it was positively associated with muscle mass 
and HGS . In females, myostatin did not predict sarcopenia . 
2. Myostatin was positively associated with D30 survival in 
both genders, but its predictive power was much stronger 
in males . 
Disclosures:
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513 w
The impact of race/ethnicity on acute on 
chronic liver failure
Joseph C. Ahn, Tiffany Wu, Jane Lim, Vinay Sundaram; 
Cedars-Sinai Medical Center, Los Angeles, CA

Aim: Acute on chronic liver failure represents a state of 
multi-organ system failure in liver disease and is associated 
with significant morbidity in these patients . Our aim was 
to evalute the role of race/ethnicity in mortality related 
to multi-organ failure among patients with cirrhosis . . 
Methods: We utilized the Nationwide Inpatient Sample 
years 2012-2013 to evaluate the association between race/
ethnicity and organ failure . Validated diagnostic code 
based algorithms were used to identify patients with 
cirrhosis and to determine failure of the following organ 
systems: respiratory, cardiovascular, renal, and neuro-
logic . Acute on chronic liver failure (ACLF) was defined 
as having two or more organ system failures . Risk factors 
for inpatient mortality were assessed using multivariable 
logistic regression analysis . Results: Of 231,373 patients 
with cirrhosis identified, 33,687 (14 .5%) had ACLF . There 
was a higher prevalence of blacks (11 .7 vs 10 .3%, p<0 .001) 
and lower prevalence of whites (60 .9 vs 63 .6%, p<0 .001) 
among those with ACLF . Black patients with ACLF, addi-
tionally, had significantly higher inpatient mortality 
compared to whites (25 .6 vs 23 .9%, p=0 .021) . Regarding 
specific organ failures among ACLF patients, renal failure 
was significantly higher among blacks (85 .5%, p<0 .001), 
compared to whites (77 .8%) and Hispanics (80 .9%) . Multi-
variable logistic regression revealed black race was not a 
predictor for mortality . However, regarding specific organ 
systems, respiratory failure was associated with greatest 
inpatient mortality when combined with another organ 
system failure . (Table 1) . The association between in-hos-
pital mortality and respiratory failure, combined with a 
second organ system failure, was strongest among blacks 
compared to whites and Hispanics . Conclusion: Respi-
ratory failure was associated with high mortality when 
combined with a second organ failure, particularly among 
blacks . Early recognition and treatment of this condi-
tion is suggested, particularly among black patients with 
cirrhosis .

Odds ratio for inaptient mortality based on system of organ 
failure
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Common NOD2 risk variants have differential 
effects on bacterial infections in compensated 
or decompensated stage of cirrhosis
Matthias C. Reichert1, Markus Casper1, Edith Vandieken1, 
Robin Greinert2, Frank Grünhage1, Beate Appenrodt1, Alexan-
der Zipprich2, Frank Lammert1, Cristina Ripoll2; 1Department 
of Internal Medicine II, Saarland University Medical Center, 
Homburg, Germany; 2Department of Medicine I, Martin- 
Luther University, Halle, Germany

Aims Common nucleotide-binding oligomerisation domain 
containing 2 (NOD2) gene variants have been associated 
with spontaneous bacterial peritonitis (SBP) and mortality 
in cirrhosis . The effect of NOD2 variants on other bacterial 
infections (BI) in cirrhosis and the interaction with clinical 
factors are unknown . Our aim was to evaluate the associ-
ation of NOD2 variants with BI in patients with compen-
sated and decompensated cirrhosis . Patients and methods 
Consecutive patients (pts) with liver cirrhosis who were 
evaluated and screened for the randomized controlled 
INCA trial (EudraCT 2013-001626-26) in two academic 
medical centers between 02/2014 – 02/2017 were included . 
All pts were genotyped for the NOD2 variants p .R702W, 
p .G908R and c .3020insC using Taqman assays . Medical 
records were reviewed for past and present decompensa-
tion, BI as well as type 2 diabetes and laboratory param-
eters . Decompensation was defined by variceal bleeding 
(VB), hepatic encephalopathy (HE), ascites and/or jaun-
dice . BI were defined as infections that required antibiotic 
therapy . Univariate, stratified and multivariate analyses 
were performed . Results In total, 750 pts were included 
(men 65%; median age 61 years, interquartile range 
(IQR) 53-68; median MELD score 11, IQR 8-15) . Cirrhosis 
was predominantly alcoholic (n=415, 55%) . Overall, 517 
pts (69%) had developed one or more decompensation 
(ascites n=503, 97%; HE n=144, 28%; VB n=107, 21%; jaun-
dice n=230, 44%), and 164 pts (22%) carried at least one 
NOD2 risk variant . BI were detected in 278 pts (37%): 108 
(39%) urinary tract BI, 73 (26%) pulmonary BI, 58 (21%) 
SBP, 51 (18%) sepsis, 23 (8%) bacteremia, and 109 (39%) 
other BI . NOD2 risk variants were associated with BI (unad-
justed OR 1 .64; 95% CI 1 .16-2 .33, P=0 .004) . On stratified 
analysis, the presence of any NOD2 risk variant showed a 
stronger association to BI in compensated than in decom-
pensated pts . Indeed, independent predictors of BI in 
compensated pts were NOD2 variants (OR 5 .52; 95%CI 
1 .97-15 .60), spleen size (OR 1 .25; 95%CI 1 .02-1 .54), and 
hemoglobin concentration (OR 0 .81; 95%CI 0 .67-0 .99) . In 
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decompensated pts, predictors of BI were NOD2 variants 
(OR 2 .62; 95%CI 1 .31-6 .52), spleen size (OR 1 .23; 95% CI 
1 .10-1 .38), and hemoglobin levels (OR 0 .78; 95%CI 0 .68-
0 .89) . Neither presence of diabetes nor cirrhosis etiology 
were associated with BI . Conclusions NOD2 variants are 
associated with BI in cirrhosis, and this association is 
stronger in compensated than in decompensated pts . 
This finding suggests that genetic susceptibility is more 
relevant for the development of BI in pts without prior 
decompensation, whereas in decompensated patients 
other factors gain greater relevance .
Disclosures:
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Oxidized plasma albumin present in patients 
with decompensated cirrhosis triggers the 
inflammatory response in innate immune cells
Jose Alcaraz-Quiles1, Mireia Casulleras1, Karl Oettl5, Roger  
Flores-Costa1, Marta Duran-Güell1, Cristina Lopez-Vicario1,2,  
Esther Titos1,2, Rudolf E. Stauber3, Vicente Arroyo4, 
Joan Clària1,4; 1Department of Biochemistry and Molecular 
Genetics, Hospital Clínic-University of Barcelona, Barcelona, 
Spain; 2CIBERehd, Barcelona, Spain; 3Department of Internal 
Medicine, Medical University of Graz, Graz, Austria; 4Euro-
pean Foundation for the Study of Chronic Liver Failure, Bar-
celona, Spain; 5Institute of Physiological Chemistry, Medical 
University of Graz, Graz, Austria

Background: Recent findings indicate that systemic inflam-
mation characterized by increased levels of cytokines and 
oxidative stress plays a major role in the pathogenesis of 
ACLF in patients with decompensated cirrhosis . However, 
the endogenous factors triggering systemic inflammation 
in these patients remain unknown . Oxidation of circu-
lating albumin to non-mercaptalbumin 1 (HNA1) and 2 
(HNA2) is a common finding in cirrhosis . HNA1 and HNA2 
have reduced binding capacity, lack the ability to effec-
tively remove circulating toxic substances and are useful 
markers of oxidative stress in cirrhosis . Here, we exam-
ined whether in addition to these properties, HNA1 and 
HNA2 have the ability to activate innate immune cells 
and therefore to play a role in systemic inflammation in 
decompensated cirrhosis . Methods: The study included 48 
healthy volunteers, 30 patients with compensated cirrhosis 
and 140 patients with decompensated cirrhosis, 99 with 
ACLF . Levels and post-translational modifications of HNA1 
and HNA2 were determined by HPLC and LC-qTOF/MS, 
respectively . Cell assays were performed in leukocytes and 
PBMCs . Cytokine and eicosanoid levels in cell superna-
tants were measured by bead-based multiplex assays and 
LC-MS/MS, respectively . Gene expression was determined 
by real-time PCR and activation of NLRP3 inflammasome 
by a caspase-1 luminescent assay . Results: Plasma HNA1 
and HNA2 levels in patients with decompensated cirrhosis 
increased in parallel with the severity of the disease and 
correlated very closely with markers of systemic inflamma-
tion (i .e . IL-6 and TNF-alpha) . Incubation of leukocytes and 
PBMCs with HNA1, which was characterized as a cystei-
nylated albumin form, at range of concentrations detected 
in patients with decompensated cirrhosis, resulted in 
increased IL-1beta, IL-6 and TNF-alpha gene and protein 
expression . HNA1 was also able to enhance the leukocyte 
production of inflammatory, vasoconstrictor and throm-

bogenic eicosanoids (LTB4, PGE2, PGF2alpha and TXB2) . 
HNA2, characterized as sulfonylated albumin, did not acti-
vate innate immune cells alone, but triggered the NLRP3 
inflammasome and IL-1beta secretion in combination with 
LPS (PAMP) or ATP (DAMP) . These inflammatory proper-
ties were confirmed in leukocytes incubated with a combi-
nation of HNA1 and HNA2 at same proportions of those 
found in cirrhotic patients . Conclusions: Different forms of 
oxidized plasma albumin found to be increased in patients 
with decompensated cirrhosis trigger inflammation in 
innate immune cells, providing a rationale for the removal 
and replacement of these molecules in the prevention and 
treatment of organ failures in patients with decompen-
sated cirrhosis . 
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Branched-chain amino acids suppress lipo-
polysaccharide binding protein expression 
resulted in an improvement of survival in 
chronic liver diseases.
Akiko Eguchi, Mina Tempaku, Motoh Iwasa, Yoshiyuki Takei; 
Gastroenterology and Hepatology, Mie University, Tsu, Japan

We have reported that the survival rate was significantly 
improved in cirrhosis rats treated with branched-chain 
amino acid (BCAA) and several studies have shown that 
lipopolysaccharide binding protein (LBP) expression is 
increased in chronic liver diseases . Our aim is to investigate 
whether LBP expression effects on the survival via BCAA 
treatment in cirrhosis rats and is a prognostic factor in 
human chronic liver diseases . Methods: Rats were admin-
istrated with carbon tetrachloride (CCL4) for 5 weeks to 
establish cirrhosis following with BCAA or vehicles for 
16 weeks . Blood LBP levels were measured via ELISA at 
several time points (4, 8, 12, and 16 weeks) and exam-
ined the correlation of blood LBP levels with liver func-
tions and mortality . Liver LBP expression was assessed via 
immunostaining, real-time qPCR, and immunoblot . HepG2 
cells were treated with CCL4 and LPS following with 
BCAA, BCAA-deficient, or control amino acid medium, and 
examined LBP mRNA levels via qPCR . For human study, 
blood LBP levels were measured via ELISA in 53 chronic 
liver disease patients and examined the correlation to 
liver functions, as well as survival . Results: In cirrhosis rats, 
alanine aminotransferase (ALT) and aspartate transami-
nase (AST) levels were decreased in BCAA treated group 
compared to control group (ALT: 1806 vs 3162 U/L, p=0 .07, 
AST: 2871 vs 7292 U/L, p<0 .01) . Albumin levels were kept 
nicely in BCAA treated group, whereas it was significantly 
decreased in control group (2 .2 vs 1 .8 U/L, p<0 .05) . Blood 
LBP levels, as well as liver LBP protein and mRNA levels, 
were significantly decreased via BCAA treatment (p<0 .05) . 
Liver TLR4 and IL-6 mRNA levels, as downstream of LBP, 
were also significantly decreased in BCAA treated group 
(TLR4 or IL-6: p<0 .05) . In HepG2 treated with CCL4 and 
LPS, LBP mRNA levels were suppressed in BCAA medium, 
whereas it was increased in BCAA-deficient and control 
amino acid medium . In human study, blood LBP levels 
were correlated to liver functions (ALT: p=0 .08, AST, GGT, 
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and Na: p<0 .001) and were significantly increased in dead 
patients compared to survived patients in the average 
follow-up period of 11 .4 months (p<0 .05) . Furthermore, 
the patients with blood LBP <6 .37 ng/ml had significantly 
longer survival compared to the patients with blood LBP 
≥6 .37 ng/ml (p<0 .05) . Conclusion: Our data demonstrate 
that blood LBP levels were correlated to liver functions 
and predicted the survival in cirrhosis rats and chronic 
liver diseases patients . LBP expression was suppressed with 
BCAA supplementation in vivo and in vitro . Our findings 
suggest that BCAA supplementation will suppress LBP 
expression leading to an improvement of survival .
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Lactate and number of organ failures predict 
intensive care unit mortality in patients with 
acute-on-chronic liver failure
Filipe S. Cardoso1, Juan G. Abraldes2, Eric Sy3, Juan Ronco3, 
Luís Bagulho1, Constantine J. Karvellas4; 1Intensive Care, 
Curry Cabral Hospital, Central Lisbon Hospital Center, Lisbon, 
Portugal; 2Gastroenterology, University of Alberta Hospital, 
Edmonton, AB, Canada; 3Intensive Care, Vancouver General 
Hospital, Vancouver, BC, Canada; 4Intensive Care, University 
of Alberta Hospital, Edmonton, AB, Canada

Background Patients with acute-on-chronic liver failure 
(ACLF) have high mortality rates . Prognostic scores have 
not been developed specifically for the intensive care unit 
(ICU) setting . We aimed to improve risk stratification for 
patients with ACLF while in the ICU . Methods A training 
set with 240 patients with ACLF from University of Alberta 
Hospital (Canada) and Curry Cabral Hospital (Portugal) 
between 2010 and 2016 was used to derive a new prog-
nostic model for ICU mortality . A validation set with 237 
patients with ACLF from Vancouver General Hospital 
(Canada) between 2000 and 2011 was used to evaluate 
the performance of the new model . Results Amongst 
patients in the training set, ICU and hospital mortality 
rates were 39 .2% and 54 .6%, respectively . On admission 
to ICU, median lactate (4 .4 vs . 2 .5mmol/l) and number of 
organ failures based on CLIF-SOFA (3 vs . 2) were associated 
with higher risk of ICU mortality (P<0 .001 for both univar-
iate comparisons) . The LacOF model was derived to predict 
ICU mortality using logistic regression with bootstrapping 
(-2.420+0.072* lactate + 0.569* number of organ failures; 
area under-the-curve (AUC), 0 .76; Nagelkerke R2 (R2), 
0 .23) . In the validation set, the LacOF model showed good 
performance in predicting ICU mortality (AUC, 0 .85; R2, 
0 .47), outperforming ACLF grading (AUC, 0 .74; R2, 0 .26), 
CLIF-SOFA (AUC, 0 .79; R2, 0 .34), MELD (AUC, 0 .78; R2, 0 .31), 
and APACHEII (AUC, 0 .74; R2, 0 .24) . Conclusions On admis-
sion to ICU, lactate and number of organ failures are useful 
to predict ICU mortality . This simpler early prognostic eval-
uation might help clinicians to improve decisions on organ 
support and futility of care .
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Presence of IgA isotype F-actin antibody is 
frequent in patients with cirrhosis and consti-
tutes the risk of progressive disease course
Tamas Tornai1, Boglárka Balogh1, Nóra Sipeki1, Zsuzsanna Vitá-
lis1, Istvan Tornai1, Peter Antal-Szalmas2, Tamás Dinya3, Gary 
L. Norman4, Tony Bruns5,6, Maria Papp1; 1Department of 
Internal Medicine, Division of Gastroenterology, University 
of Debrecen, Debrecen, Hungary; 2Department of Labora-
tory Medicine, University of Debrecen, Debrecen, Hungary; 
3Institute of Surgery, University of Debrecen, Debrecen, Hun-
gary; 4Inova Diagnostics Inc., San Diego, CA; 5The Integrated 
Research and Treatment Center for Sepsis Control and Care, 
Jena University Hospital, Jena, Germany; 6Department of 
Internal Medicine IV, University Hospital Jena, Jena, Germany

Background: Gut barrier failure and the consequential 
pathological bacterial translocation (BT) are character-
istic features of cirrhosis and play an important role in the 
progression of liver disease . We hypothesized that sero-
logical hallmarks of gut barrier failure are associated with 
accelerated progression of liver disease in cirrhosis and the 
development of specific complications and liver-related 
death . Methods: Sera from 260 stable outpatients with 
cirrhosis (male: 129, age: 56±11 yrs, alcohol: 167 [64 .2%]) 
and from 155 healthy subjects were assayed for the pres-
ence of antibodies against filamentous actin [AAA IgA 
and IgG] and gliadin [AGA IgA and IgG]) and for intestinal 
fatty acid-binding protein (I-FABP) by ELISA . Association 
of gut failure markers with disease specific characteristics 
was assessed at baseline and the course of liver disease 
was evaluated in a 5-year follow-up observational study 
for decompensating events (ascites, variceal bleeding, 
hepatic encephalopathy and/ or bacterial infection) and 
liver-related death . BT was assessed based on the presence 
of anti-microbial antibodies (anti-OMP Plus IgA and/or 
endotoxin core antibody IgA [EndoCab]) . Results: Elevated 
concentrations of IgA-AAA (62 .7 vs . 4 .4%) and IgA-AGA 
(27 .7 vs . 2 .6%) were more often observed in cirrhosis as 
compared to healthy controls (p<0 .001 for both) . In addi-
tion, serum I-FABP was increased in cirrhosis as compared 
to controls (741 vs . 244 pg/mL, p<0 .001) and correlated 
with serum levels of IgA-AAA and IgA-AGA . IgA-AAA posi-
tivity was associated with alcoholic etiology, liver oriented 
scores and decompensated clinical stage (all p<0 .001) . Sero-
logical markers of BT were more often found in patients 
with elevated IgA AAA compared to those without (72 .3 
vs . 13 .5 % for IgA-EndoCab and 85 .2 vs . 20 .5% for IgA 
anti-OMP, p<0 .001 for both) . In patients with compen-
sated disease stage (n=131) the risk of decompensation 
was higher in patients with elevated IgA-AAA (HR [95%CI]: 
1 .85 [1 .06-3 .24]), as was the risk of liver-related mortality 
(HR: 2 .66 [1 .27-5 .56]) . Such associations were not observed 
for IgG-AAA and IgA/IgG-AGAs . In the overall cohort, 
IgA-AAA remained an independent predictor of liver-re-
lated death (HRadj: 1 .96 [1 .08-3 .55]) when adjusting for 
important clinical variables (MELD score, etiology, clinical 
stage) . Conclusion: Elevated serum concentrations of IgA 
antibodies against filamentous-actin indicate patients 
with an unfavourable outcome in cirrhosis, which may 
be related to intestinal damage beyond being related to 
bacterial translocation . IgA-AAA might be consider as a 
novel serologic marker of the disease progression .
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Prevalence and Short-term Mortality of Acute-
on-Chronic Liver Failure (ACLF) in the Veterans 
Affairs Hospitals (2004-2014): a National U.S. 
Cohort.
Ruben Hernaez1,2, Jennifer R. Kramer2,3, Yan Liu4, Aylin Tan-
sel4, Yamini Natarajan1, Khozema B. Hussain1, Pere Gines5, 
Elsa Solà5, Richard Moreau6, Alexander L. Gerbes7, 
Hashem B. El-Serag4,2, Fasiha Kanwal1,2; 1Medicine, Michael 
E. DeBakey Veterans Affairs Medical Center, Houston, TX; 
2Center for Innovations in Quality, Effectiveness, and Safety, 
Michael E. DeBakey Veterans Affairs Medical Center, Houston, 
TX; 3Section of Health Services Research, Baylor College of 
Medicine, Houston, Texas, USA., Houston, TX; 4Medicine, Bay-
lor College of Medicine, Houston, TX; 5Liver Unit, Clinic Hos-
pital, Barcelona, Spain; 6Inserm, U1149, Centre de Recerche 
sur l’inflammation (CRI), Paris, France; 7Medizinische Klinik II, 
Klinikum der Universität München, Munich, Germany

Background: Acute-on-chronic liver failure (ACLF) is char-
acterized by the presence of organ failure in patients 
with decompensated cirrhosis and is associated with high 
short-term mortality . We aimed to determine the preva-
lence of ACLF and short-term mortality in a national US 
cohort . Methods Using the US Department of Veterans 
Affairs (VA) Corporate Data Warehouse (CDW), we 
identified patients who had an index admission with 
decompensated cirrhosis at any of the 127 VA hospitals 
between 01/01/2004 and 12/31/2014 based on previously 
validated ICD-9 codes . ACLF was defined based on the 
CANONIC study organ failure definitions . We examined 
the ALCF prevalence and short-term mortality rates in 
ALCF patients after hospital admission . Results 72,356 
patients were hospitalized for decompensated cirrhosis . 
Mean age was 62 .1 (SD, 10 .0) years and 97 .7% were men . 
ALCF was present at admission in 30,103 (41 .6%) patients . 
Of these, 33 .42% had 1, 6 .7% had 2, and 1 .5% had 3 or 
more organ failures . Hepatic encephalopathy was the 
most common organ failure (24 .3%) followed by kidney 
(14 .7%), coagulation (INR ≥2 .5) (5 .7%), liver (serum bili-
rubin value ≥12 mg/dL) (5 .1%), circulation [median arterial 
blood pressure <60 mm Hg] (1 .5%) and respiratory failure 
[use of mechanical ventilation] (0 .15%) . Overall, 20 .2% 
and 33 .1% of ACLF patients died within 28 days and 90 
days of cirrhosis admission, respectively, consistent with 
the CANONIC Study (FIGURE) . Conclusion ACLF is preva-
lent among hospitalized patients with decompensated 
cirrhosis in the VA population and is associated with high 
short-term mortality . This new entity is important for early 
recognition and aggressive management .
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Sepsis-3 criteria and quick SOFA are strong 
predictors of in-hospital mortality in patients 
with cirrhosis and bacterial infections
Salvatore Piano1, Michele Bartoletti2, Marta Tonon1, Mau-
rizio Baldassarre2, Giada Chies1, Antonietta Romano1, 
Pierluigi Viale2, Elia Vettore1, Marco Domenicali2, Marial-
uisa Stanco1, Chiara Pilutti1, Alessandra Brocca1, Anna Chi-
ara Frigo3, Mauro Bernardi2, Paolo Caraceni2, Paolo Angeli1; 
1Unit of Internal Medicine and Hepatology (UIMH), Depart-
ment of Medicine (DIMED), University of Padova, Padova, 
Italy; 2Department of Medical and Surgical Sciences, Univer-
sity of Bologna, Bologna, Italy; 3Unit of Biostatistics, Epidemi-
ology and Public Health, Department of Cardiac, Thoracic and 
Vascular Sciences, University of Padova, Padova, Italy

Introduction: Patients with cirrhosis have a high risk of 
sepsis, which confers a poor prognosis . SIRS criteria have 
several limitations in cirrhosis . Recently, new criteria for 
sepsis (Sepsis-3) have been suggested in the general popu-
lation (increase of Sequential Organ Failure Assessment[-
SOFA]≥2 points from baseline) . Outside the ICU, the quick 
SOFA (qSOFA) was suggested to screen for sepsis . These 
criteria have never been evaluated in cirrhotic patients . 
The aim of the study was to assess the ability of Sepsis-3 
criteria in predicting in-hospital mortality in patients with 
cirrhosis and bacterial/fungal infections . Methods: 259 
consecutive patients with cirrhosis and bacterial/fungal 
infections were prospectively included . Demographic, 
laboratory, and microbiological data were collected at 
diagnosis of infection . Baseline SOFA was assessed using 
preadmission data . Patients were followed-up until death, 
liver transplantation (LT), or discharge . Findings were 
externally validated (197 patients) . The survival analysis 
was performed considering LT as a competing event . 
Results: SIRS, qSOFA, and sepsis-3 criteria were found 
in 34, 23, and 64% of patients, respectively . During the 
hospitalization, 19% of patients died . Sepsis-3 and qSOFA 
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had significantly greater discrimination for in-hospital 
mortality (AUROC=0 .784 and 0 .732, respectively) than SIRS 
(AUROC=0 .606;p<0 .01 for both, Figure panel A) . Similar 
results were observed in the validation cohort (Figure panel 
B) . Sepsis-3 (OR=5 .47;p=0 .006), qSOFA (OR=1 .99;p=0 .020), 
CLIF-C-AD score (OR=1 .05;p=0 .001) andC-reactive protein 
(OR=1 .01;p=0 .034), were found to be independent predic-
tors of in-hospital mortality . Patients with Sepsis-3 had 
higher incidence of acute-on-chronic liver failure (36 
vs 11%; p<0 .001), septic shock (15 vs 0%;p<0 .001) and 
transfer to ICU (16 vs 2%; p=0 .001) than those without 
Sepsis-3 . Similar findings were observed for qSOFA . Conclu-
sions: Sepsis-3 criteria are more accurate than SIRS criteria 
in predicting the severity of infections in patients with 
cirrhosis . qSOFA is a useful bedside tool to assess risk for 
worse outcomes in these patients . Patients with Sepsis-3 
and positive qSOFA deserve more intensive management 
and strict surveillance .

*=p<0 .01 vs SIRS
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Hepatic encephalopathy and ammonia can 
predict 28 day mortality in acute on chronic 
liver failure in a dynamic manner- Results of 
multination study from APASAL-ACLF Research 
Consortium.
Abhinav Verma1, Ashok K. Choudhury1, Barjesh C. Sharma1, 
Manoj Kumar1, Rakhi Maiwall1, Yogesh K. Chawla2, 
Sunil Taneja2, Mamun A. Mahtab3, Hasmik Ghazinyan4, 
Qin Ning5, Ke Ma5, Syed M. Jafri6, Harshad Devarbhavi7, 
Dr S S8, Sombat Treeprasertsuk9, Guan Huei Lee10, Zhong-
ping Duan11, C.E. Eapen12, Ashish Goel12, Deepak N. Amara-
purkar13, Akash Shukla14, Jinhua Hu15, Samir R. Shah16, 
Laurentius A. Lesmana17, Jose D. Sollano18, Gian Carpio18, 
Zaigham Abbas19, Padaki Nagaraja Rao20, Abdulkadir Dok-
meci21, Mohan Prasad22, Salimur Rahman3, Manoj K. Sahu23, 
Diana A. Payawal24, George Lau25, Vivek A. Saraswat26, 
Mohammad Fazal Karim27, Osamu Yokosuka28, Vikram Bha-
tia1, Ankur Jindal1, Kapil D. Jamwal1, Saggere M. Shasthry1, 
Guresh Kumar29, Priyanka Jain29, Irene Paulson29, 
Karan Kumar1, Shiv K. Sarin1; 1Hepatology, Institute of liver 
and biliary sciences, Delhi, India; 2HEPATOLOGY, PGIMER, 
CHANDIGARH, India; 3Hepatology, BAGBANDHU SHEIKH 
MUJIB MEDICAL UNIVERSITY, DHAKA, Bangladesh; 4Hepa-
tology, Nork Clinical hospital of infectious diseases, Yere-
van, Armenia; 5HEPATOLOGY, Tongi Hospital, Beijing, China, 
BEIJING, China; 6HEPATOLOGY, Aga Khan University, KARA-
CHI, Pakistan; 7gastroenterology, St John’s Medical College, 
BANGLORE, India; 8HEPATOLOGY, Hospital Selayang, Batu 
Caves, SELANGOR, Malaysia; 9Medicine, Chulalongkorn Uni-
versity, Bangkok, Thailand; 10Medicine, National University 
of Health System, Straits Settlements and Federated Malay 
States, Singapore; 11HEPATOLOGY, Youan Hospital, BEIJING, 
China; 12Hepatology, CMC vellore, VELLORE, India; 13gastro-
enterology, Bombay Hospital & Medical Research Center, 
Mumbai, India; 14gastroenterology, KEM Hospital, Mumbai, 
India; 15Liver failure treatment & research center, 302 hospi-
tal, BEIJING, China; 16gastroenterology, Global hospital, Mum-
bai, India; 17Medicine, Medistra Hospital, JAKARTA, Indonesia; 
18Medicine, University of Santo Tomas, MANILLA, Philippines; 
19urology, Ziauddin University Hospital, Karachi, KARACHI, 
Pakistan; 20gastroenterology, Asian Institute of gasteroenter-
ology, Hyderabad, India; 21Medicine, Ankara University School 
of Medicine, ANKARA, Turkey; 22gastroenterology, VGM Hos-
pital, Coimbatore, Coimbatore, India; 23IMS &SUM hospital, 
Odisa, Bhubaneswar, India; 2425 Dr Diana A Payawal dia-
napayawal@yahoo.com Cardinal Santos Medical Center, 
Manila, Phillipines, MANILLA, Philippines; 25Humanity and 
Health Medical Group, Hepatitis Research Foundation, HONG 
KONG, China; 26gastroenterology, SGPGI, Lucknow, Lucknow, 
India; 27HEPATOLOGY, drfazalkarim@gmail.com, DHAKA, 
Bangladesh; 28Chiba University, Tokyo, Tokyo, Japan; 29ILBS, 
New Delhi, India, DELHI, India

Background: ACLF is a distinct entity with high short 
term mortality . Presence of advanced hepatic enceph-
alopathy (HE) is poor predictor of survival in ALF . High 
ammonia levels predict poor non transplant survival in 
ALF . The predictive ability of ammmonia(NH3) in ACLF 
is not well studied . We aimed to study the role of level 
of NH3 and grade of HE in predicting overall survival in 
patients of ACLF . Methods: Patients with ACLF, prospec-
tively recruited and followed between 2012 April to April 
2017 in the APASL ACLF Research Consortium (AARC) 
data base were included in the study . Patients with HE 
at baseline (Gp . A) and those without HE (Gp . B) were 
analysed . The grade of HE, plasma lactate and arterial 
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NH3 levels were obtained at baseline, Day 4 & 7 and were 
correlated with 28 day survival . Result Out 1,281 ACLF 
pateints, HE was present in 291 (Gp A, 22 .7%) . Between 
Gr . A and B, the age (45 .1±12 .7yr vs . 46 .5±14 .3 yr, p=0 .19), 
gender (males 86 .2% vs .78%, p=0 .11) were comparable . 
Group A patients were relatively sick with higher MELD 
(32 .5±7 .4 vs . 27 .6±6 .8, p<0 .001) and SOFA score (10 .6±3 .5 
vs . 8 .6±2 .8, p<0 .001) . The NH3 level [HR=3 .721(95CI 2 .03-
6 .79), p<0 .001), presence of HE [HR=3 .85(95CI1 .93-7 .65), 
p<0 .001], high lactate [HR=1 .85(95CI1 .45-2 .34), 
p<0 .001], INR [HR=1 .24(95CI1 .19-1 .29), p<0 .001], 
creat . [HR=1 .16(95CI1 .12-1 .20), p<0 .001] and total bil 
[HR=1 .024(95 CI 1 .016-1 .033), p<0 .001] were indepen-
dent predictors of 28 day mortality . NH3 level at baseline 
was higher in Gr . A than B(175 .8±90 vs 110 .6±72 μg/dl, 
p<0 .001) . Serum NH3 was higher in grade III-IV HE in Gr .A 
than Gr .B(145 .7±72 .7μg/dl vs .186±90 .2μg/dl, p=0 .004) . 
Presence of HE predicted 28day mortality in a dynamic 
manner(HR=2 .1(95CI1 .75-2 .51), p<0 .001) and presence of 
grade III-IV HE anytime in first week was associated with 
high mortality (Gr .A vs .B; 14 .3% vs . 4 .9%, p<0 .001) . Base-
line ammonia of >140μg/dl predicted 28 day mortality with 
AUROC of 0 .732 (p<0 .001), sensitivity of 75% and 73% 
specificity . Change in ammonia level at D4 and D7 from 
baseline predicted 28 days mortality(p<0 .001) . Non-sur-
vivors had ammonia level >140μg/dl at any time point in 
first 7 days . HE grade III-IV and ammonia >140μg/dl, taken 
together at any time-point in first week was an excel-
lent dynamic model to predict 7 and 28 day mortality in 
ACLF(p<0 .001) . Conclusion Presence of Grade III-IV HE and 
ammonia level >140μg/dl either alone or in combination 
at any time during first 7 days of ACLF presentation, can 
serve as a simple and reliable dynamic model to predict 7 
and 28 day mortality in patients of ACLF presenting with 
HE . This could help in early stratification for liver trans-
plant beyond the MELD allocation criteria .
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The use of proton pump inhibitors is not asso-
ciated with an increased risk of infections in a 
cohort of patients with alcoholic cirrhosis from 
Danish nationwide registers.
Ulrich C. Bang, Flemming Bendtsen; University Hospital of Hvi-
dovre, Hvidovre, Denmark

Background We wanted to assess the association between 
use of proton pump inhibitors (PPI) and spontaneous 
bacterial peritonitis (SBP), bacterial pneumonia, and  

bacterial colitis in patients with alcoholic cirrhosis . Methods 
We used Danish registries and included patients with alco-
holic cirrhosis (ICD-10: K703) from 1995-2014 . Patients 
with at least two dispensing of PPI were regarded as PPI 
users . The endpoints were SBP (K65), bacterial pneumonia 
(J15, J17, and J18) and bacterial colitis (A04) . Patients 
with chronic hepatitis C, cancer or non-alcoholic fatty 
liver disease were excluded . Cohortentry was the second 
dispensing of PPI . We matched the users and non-users 1:1 
using propensity score . To account for healthy user bias, 
we postponed the cohortentry of non-users to match the 
survival time of the particular PPI user with whom they 
were matched . Results A total of 18,732 were eligible for 
matching . Thirty % were females, and the mean age was 
55 (SD 10) years . During follow-up, 8,696 (46%) patients 
claimed PPI at least twice and we found 1,051 (5 .6%) 
patients with SBP, 3,144 (17%) patients with pneumonia, 
and 253 (1,3%) with bacterial colitis . Among the users of 
PPI we found 502 (5 .5%) patients with SBP and among the 
non-users we found 549 (5 .6%) patients with SBP (p=0 .8) . 
Pneumonia was found in 1,588 (18%) patients using PPI 
and in 1,556 (16%) patients not using PPI (p<0 .0001) . 
Bacterial colitis was found in 139 (1 .6%) patients using PPI 
and in 114 (1 .1%) not using PPI (p=0 .002) . In our matched 
cohort (n=10,450), we found similar rates of SBP (HR 0 .9; 
95%CI 0 .7-1 .0, p=0 .07), similar rates of pneumonia (HR 1 .0; 
95% CI 0 .9-1 .1, p=0 .4) and similar rates of bacterial colitis 
(HR 1 .3; 95%CI 0 .9-1 .8) among the users of PPI compared 
with the non-users Conclusion The use of PPI was not asso-
ciated with either the risk of SBP, bacterial pneumonia or 
risk colitis in patients with alcoholic cirrhosis .
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Diabetes does not increase the risk of infec-
tions in patients with cirrhosis and ascites
Lars Bossen1, Hendrik Vilstrup1, Hugh R. Watson2, 
Peter Jepsen1,3; 1Department of Hepatology and Gastroen-
terology, Aarhus University Hospital, Aarhus C, Denmark; 
2Infectious Diseases Unit, Sanofi-Aventis R&D, Marcy l’Etoile, 
France; 3Department of Clinical Epidemiology, Aarhus Univer-
sity Hospital, Aarhus N, Denmark

Background and aims: Patients with either liver cirrhosis 
or diabetes mellitus have an increased risk of infections . 
However, only few studies have investigated if patients 
with both diseases have a further increased risk of infec-
tions . We aimed to investigate whether, among patients 
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with cirrhosis and ascites, those with diabetes had a 
higher risk of infections than those without diabetes . 
The study used data from three trials of satavaptan treat-
ment . Methods: The planned follow-up duration for the 
1198 included patients with cirrhosis and ascites was one 
year . We used Cox regression to estimate the hazard ratio 
of any infection for patients with vs . without diabetes, 
adjusting for confounding by patient age, gender, MELD 
score, albumin, serum sodium, use of PPI, use of lactu-
lose, use of quinolones, hospitalisation, and severity of 
ascites . We repeated the analysis using various sites and 
causes of infection as outcome . Results: Patients with 
diabetes (n=289, 24%) were more likely to be old and 
male, and they were more likely to have NASH-related 
or cryptogenic cirrhosis, to have low platelets, and to use 
lactulose than patients without diabetes (n=909, 76%) . 
At inclusion, similar proportions of diabetic and non-di-
abetic patients were taking a quinolone antibiotic (13% 
vs . 12%) . During follow-up, 446 patients experienced an 
infection . Diabetes did not have an effect on the hazard 
rate of infections, adjusted HR = 1 .09 (95% CI 0 .88-1 .36) . 
We found similar results using different sites and agents as 
outcome (Figure 1) . Conclusion: In patients with cirrhosis 
and ascites, diabetes did not increase the risk of infection . 
One possible explanation is that the immune deficiency 
associated with cirrhosis is so profound that any additional 
effect of diabetes is negligible .

The effect of diabetes on the hazard rate of any infection, 
specific infectious agents, and specific sites of infection
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Functional polymorphisms of innate immunity 
pattern recognition receptors do not consti-
tute the risk of bacterial infections other than 
spontaneous bacterial peritonitis and also not 
the progressive disease course in patients with 
cirrhosis
Tamás Dinya2, Tamas Tornai1, Boglárka Balogh1,  
Zsuzsanna Vitális1, Istvan Tornai1, David Tornai3, 
Peter Antal-Szalmas3, Andrea Sümegi4, Hajnalka Andirkov-
ics5, András Bors5, Attila Tordai5, Maria Papp1; University of 
Debrecen, Institute of Surgery; 1Department of Internal Med-
icine, Division of Gastroenterology, University of Debrecen, 
Debrecen, Hungary; 2Institute of Surgery, University of 
Debrecen, Debrecen, Hungary; 3Department of Labora-
tory Medicine, University of Debrecen, Debrecen, Hungary;  
4Vascular Biology, Thrombosis and Haemostasis Research 
Group, Hungarian Academy of Sciences, Debrecen, Hungary; 
5Laboratory of Molecular Diagnostics, Hungarian National 
Blood Transfusion Service, Debrecen, Hungary

Backgroud: Innate immunity pattern recognition recep-
tors(PRRs) recognize distinct pathogen-associated 
molecular patterns(PAMPs) on the cell surface or in the 
cytoplasm . Functional polymorphisms of various PRRs have 
been established to contribute to susceptibility to spon-
taneous bacterial peritonitis(SBP) . However, their role in 
the development of cirrhosis-associated bacterial infec-
tions(BI) beyond SBP remains unknown . Link between 
PRR gene variants and pathologic bacterial transloca-
tion(BT) and thus the development of cirrhosis-associated 
complications is quite reasonable, but have scarcely been 
investigated . Methods: 349 patients with cirrhosis (stable 
outpatients:243 and acute decompensation:106) were 
genotyped for the common NOD2 (p .R702W, p .G908R 
and c .3020insC), TLR2 (g .6686T/A), TLR4 (D299G) and 
CD14 (c . 159C/T) gene variants . In the stable outpatients 
(male:116, age:56±11 yrs, alcohol:62 .6%, ascites:36 .2%, 
MELD score:11) incidence of BI, decompensating events 
(ascites, variceal bleeding and hepatic encephalopathy) 
and liver-related death were prospectively assessed in a 
5-year follow-up observational study . BT was assessed 
based on the presence of anti-microbial antibodies 
(anti-OMP Plus IgA and/or endotoxin core IgA antibody 
[EndoCab]) or increased serum level of lipopolysaccha-
ride-binding protein (LBP) . Results: Ninety-four(38 .7%) 
patients encountered at least one episode of BI . BI were 
divided into urinary tract infections(39 .4%), SBP(27 .7%), 
pneumonia(13 .8%) and other BI(24 .5%) . 5 .3% of the cases 
were multifocal . PRR genetic profile was not associated 
with higher incidence of prior BI episode and also not with 
the risk of overall BI or infection-related death during the 
prospective follow-up . NOD2 variants, however, were 
associated with an increased cumulative probability of SBP 
in patients with ascites(n=88) as compared to wild type 
(76 .9% vs . 30 .9%, pLogRank=0 .047) . Frequency of anti-mi-
crobial antibodies and LBP levels did not differ between 
various PRR genotypes . Correspondingly, PRR genetic 
profile was not able to predict the long-term disease course 
in cirrhosis . Conclusion: In a Hungarian patient cohort with 
cirrhosis, common NOD2 gene variants but not the other 
PRR polymorphisms enabled to improve identification of 
patient with high risk for SBP . None of the examined PRR 
gene variants could influence the predisposition to other 
type of BI or the long-term disease course . They were also 
not associated with serologic markers of BT .
Disclosures:
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Dynamic AARC-AKI score determines Extra-
renal Organ Failures and Bacterial Infection in 
patients with Acute on Chronic Liver Failure
Rakhi Maiwall1, Ashok K. Choudhury1, Barjesh C. Sharma1, 
Manoj Kumar1, Harshad Devarbhavi2, Mamun A. Mahtab3, 
Zhongping Duan4, Yu Chen4, Qin Ning5, Ke Ma5, Jidong Jia6, 
CE Eapen7, Ashish Goel7, Yogesh K. Chawla8, Sunil Taneja8, 
Soek Siam Tan9, Dong Joon Kim10, Hasmik Ghazinyan11, Jin-
hua Hu12, Guan Huei Lee13, Sombat Treeprasertsuk14, Lau-
rentius A. Lesmana15, Saeed S. Hamid16, Amna S. Butt16, 
Syed M. Jafri16, Deepak N. Amarapurkar17, Akash Shukla18, 
Samir R. Shah19, Zaigham Abbas20, Jose D. Sollano21, 
Gian Carpio21, Manoj K. Sahu22, George Lau23, Padaki Naga-
raja Rao24, Mohammad Fazal Karim30, Diana A. Payawal25, 
Vivek A. Saraswat26, Mohan Prasad27, Man Fung Yuen28, 
Salimur Rahman3, Abdulkadir Dokmeci29, Kapil D. Jamwal1, 
Lovkesh Anand1, Guresh Kumar1, Priyanka Jain1, Ankit Bhard-
waj1, Irene Paulson1, Shiv K. Sarin1, APASL ACLF Working 
Party1; 1Hepatology, ILBS, New Delhi, India; 2Department 
of Hepatology, St John’s Medical College, Banglore, India; 
3Department of Hepatology, Bangabandhu Sheikh Mujib 
Medical University, Dhaka, Bangladesh; 4Department of Hepa-
tology, Youan Hospital, Capital Medical University, Beijing, 
China; 5Department of Infectious Disease, Tongji Hospital, 
Tongji Medical College, Huazhong University of Science and 
Technology, Wuhan, China; 6Liver Research Center, Beijing 
Friendship Hospital, Beijing, China; 7Department of Gastroen-
terology and Hepatology, Christian Medical College, Vellore, 
India; 8Department of Hepatology, Post Graduate Institute of 
Medical Education and Research, Chandigarh, India; 9Depart-
ment of Gastroenterology and Hepatology, Selayang Hospi-
tal, Kepong, Malaysia; 10Internal medicine, Hallym University 
College of Medicine, Seoul, Korea (the Republic of); 11hepa-
tology, Nork Clinical Hospital, Yerevan, Armenia; 12liver fail-
ure treatment and research, 302 Militiary Hospital, Beijing, 
China; 13Department of Gastroenterology, National University 
of Health System, Singapore, Singapore; 14Internal Medicine, 
Chulalongkorn University, Bangkok, Thailand; 15Digestive 
Disease & Oncology, Medistra Hospital, Jakarta, Indonesia; 
16Medicine, Aga Khan University, Karachi, Pakistan; 17gastro-
enterology, Bombay Hospital, Mumbai, India; 18Hepatology, 
KEM hospital, Mumbai, India; 19Hepatology, Global Hospital, 
Mumbai, India; 20Hepatogastroentrology, Ziauddin University, 
Karachi, Pakistan; 21Hepatology, University of Santo Tomas 
Hospital, Manila, Philippines; 22Gastroenterology and Hepa-
tology, IMS &SUM hospital, Odissa, India; 23Gastroentrology 
and Hepatology, Humanity and Health Medical Group, Hep-
atitis Research Foundation, China, China; 24Asian Institute of 
gasteroenterology, Coimbatore, India; 25Medicine, Cardinal 
Santos Medical Center, Manila, Philippines; 26Gastroentrol-
ogy, Sanjay Gandhi Post Graduate Institute of Medical Sci-
ences, Lucknow, India; 27Gastroentrology, VGM Hospital, 
Coimbatore, India; 28Medicine, Queen Mary Hospital, Hong 
Kong, Hong Kong, China; 29Gastroenterology, Ankara Uni-
versity School of Medicine, Ankara, Turkey; 30Hepatology, Sir 
Salimullah Medical College, Mitford Hospital, Dhaka, Bangla-
desh

Background and Aim: AKI is a dynamic event in patients 
with Acute-on-chronic liver failure (ACLF) and is associ-

ated with poor prognosis . AKI can predispose to infections 
and in animal models has been shown to cause remote 
organ dysfunction . The course of AKI in progressive liver 
failure in a cirrhotic is not well understood . We studied 
the association between the dynamic course of AKI in 
ACLF patients and occurrence of infections, extrarenal 
organ failures(E-OFs) and 30-day mortality and devel-
oped a dynamic score (AARC-AKI Score) using a deriva-
tive (Gr .A, n=1060) and validation cohort(Gr .B, n=1579) . 
Methods: Prospectively collected data from AARC data 
base was analysed . The AKI-score was constructed by the 
beta-coefficients of the course (resolution vs . persistent vs 
progression) and stage of AKI (0:1:2:3) from 12 different 
combinations of clinical course patterns at each time 
point (Day0-3,4-7,8-15) using repeated measures; Gener-
alised Estimating Equations (GEE) for prediction of 30-day 
mortality . Results: Of the 2639 patients with ACLF; mean 
age 45±12 yr, 86% male, 45% alcoholic, 1461 with AKI, 
of which 63% had AKI at admission [Stage1:2:3(%); 
31:58:11] while 37% developed new AKI [58%:32%:10%] 
respectively . The peak AKI stage in majority was 2 or 3 
i .e . 62%; peak stage[1:2:3(%) 38:41:21] . At last follow-up, 
AKI resolved in 37 .3%, remained stable in 46 .3% and 
progressed in 16 .4% . The AARC-AKI Score developed from 
the GEE model showed a progressive increase in mortality 
(HR, 95%CI) (1 .31, 1 .29-1 .34), E-OFs (1 .23, 1,21-1 .25) and 
infections (1 .16, 1 .14-1 .17) at 30-day with increasing 
risk scores from 1-9 in both groups and showed a good 
discrimination and calibration (Harrell’s C-0 .76) . A score 
of >7 at day 15 was associated with 99% mortality . A 
significant increase in 30-day mortality (HR,95% CI) (1 vs 
3 .5, 3 .2-3 .8 vs 7 .4, 6 .7-8 .1), E-OFs (1 vs 2 .2,1 .9-2 .3 vs 4 .1, 
3 .7-4 .6) and development of bacterial infections (1 vs 1 .8, 
1 .6-2 vs 2 .7, 2 .5-3 .1) was noted on stratification of patients 
into 3 classes derived from AKI score (Class 1-1-3, Class 
2-4-6 and Class 3-7-9) in both group A and B respectively . 
Conclusions: Almost 50% of patients with ACLF manifest 
with AKI which, in majority is severe, resolves in a third 
and follows a stable or progressive course in the rest . The 
stage and course of AKI impacts function of other organs, 
predisposes to bacterial infections and is an independent 
predictor of 30-day mortality . Sequential use of AARC-AKI 
score for stratifying patients and intervening in the first 
two weeks may be the therapeutic golden-window for 
preventing AKI related mortality in ACLF .
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Early prediction of 90-day mortality is improved 
by C Reactive Protein in acutely decompen-
sated cirrhotic patients
Ana Clemente1, Marta Aicart2, Mario Romero1, Car-
los Martínez1, Ana María Matilla1,3, María Vega Catalina1,3, 
Rita García Martinez1,3, Gerardo Clemente1,3, Diego Rincón1,3, 
Agustin Albillos2,3, Rafael Banares1,3; 1Hepatology, Hospi-
tal General Universitario Gregorio Marañón, Madrid, Spain; 
2Hepatology, Hospital Universitario Ramón y Cajal, Madrid, 
Spain; 3CIBEREHD, Madrid, Spain

BACKGROUND Systemic inflammation plays a key role in 
the pathogenesis of advanced cirrhosis . The prognostic 
evaluation of decompensated patients might be improved 
by using inflammation biomarkers . C reactive protein (CRP) 
is a standardized marker of inflammation . Aim: to eval-
uate the independent contribution of CRP at admission to 
the prediction of 90-day mortality risk in acutely decom-
pensated cirrhosis . METHODS Acutely decompensated 
patients admitted to the hospital with a CRP measurement 
at admission were included consecutively . Patients with 
active neoplasms excluding HCC, inflammatory diseases or 
immunosuppressive therapy were excluded . Uni/multivar-
iate logistic regression was used to identify independent 
predictors of 90-day mortality . ROC analysis was used to 
compare the performance of the different scores (MELD 
and CLIF-C AD) . An external cohort was included to validate 
the results . RESULTS 230 patients were included . Median 
age: 60 years (22-91); male: 76 .5%; etiology: alcoholic 
(38 .7%), viral (34%), alcoholic+viral (13 .9%); Child-Pugh: 
B (64 .3%), C (35 .7%) . Median MELD and CRP at admission: 
12 .5 points and 1 .1 mg/dl . Reasons for hospitalization were 
ascites (34 .8%), variceal bleeding (26 .1%), encephalopathy 
(20%), SBP (9 .6%), other infections (7 .8%) . 26% of the 
patients had HCC (BCLC:0-A:49%;B:22%;C:19%;D:10%) . 
Fifty five patients (24 .3%) died within 90 days . A CRP value 
of 3 .7 was chosen as the best cut-off to predict 90-day 
mortality . Independent predictors of death were HCC (OR 
4 .1, 95%CI 1 .74-9 .7, p<0 .001), MELD (OR 1 .1, 95%CI 1 .04-
1 .16, p<0 .001), and CRP at admission > 3 .7 (OR 4 .5, 95%CI 
1 .7-11 .16, p=0 .002) . These results were validated by boot-
strapping . AUC of the model was 0 .79 (95%CI 0 .71-0 .85; 
p<0 .0001) . Predictive ability of the model remained similar 
after excluding advanced HCC (AUC 0 .78 95%CI, 0 .69-
0 .87) or ACLF on admission (AUC 0 .75 95%CI 0 .64-0 .86) . 
The prognostic ability of the model was better than MELD 
(AUC 0 .79 Vs 0 .69; p=0 .02) . Patient characteristics of the 
external cohort (n=83) were similar to the original one . 
Thirty two patients (38 .6%) died within 90 days . Indepen-
dent predictors of death were HCC (OR 9 .2, 95%CI 2 .1-40 .2, 
p=0 .03), MELD (OR 1 .05, 95%CI 0 .99-1 .11, p=0 .067), and 
CRP at admission > 3 .7 (OR 3 .2, 95%CI 1 .11-9 .29, p=0 .031) . 
AUC of the model was 0 .78 (95%CI 0 .68-0 .87; p=0 .05) and 
its predictive ability was better than MELD as well (AUC 
0 .78 Vs 0 .72; p=0 .23) . CONCLUSION Evaluation of CRP at 
admission significantly contributes to prognosis in patients 
with acutely decompensated cirrhosis . A model with easy 
to obtain variables, including CRP, significantly improves 
the ability of MELD to predict 90-day mortality
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Emerging thrombocytopenia associated with 
organ failures and short-term mortality of 
HBV-related Acute on Chronic Liver Failure 
patients
Tingting Qi1, Congyan Zhu1, Beiling Li1, Zuxiong Huang2, 
Zhibin Zhu3, Minghan Tu4, Mingxia Zhang1, Guanting Lu1, 
Xutong Yu1, Jie Gao1, Qinjun He1, Yongpeng Chen1, 
Fuyuan Zhou1, Hai Li5, Daobing Zeng6, Jun Li7, Jinjun Chen1, 
Jinlin Hou1; 1Hepatology Unit, Nanfang Hospital, Southern 
Medical University, Guangzhou, China; 2Department of Infec-
tious Diseases and Liver Diseases, Infectious Disease Hospital, 
Mengchao Hepatobiliary Hospital, Fujian Medical University, 
Fuzhou, China; 3Hepatopathy department 4, The third peo-
ple’s hospital of Shenzhen, Shenzhen, China; 4Department 
of Hepatology, The Ninth Hospital of Nanchang, Nanchang, 
China; 5Department of Gastroenterology, Ren Ji Hospital, 
School of Medicine, Shanghai Jiao Tong University, Shanghai, 
China; 6Department of General Surgery, Capital Medical Uni-
versity Affiliated Beijing Youan Hospital, Beijing, China; 7State 
Key Laboratory for Diagnosis and Treatment of Infectious 
Diseases, Collaborative Innovation Center for Diagnosis and 
Treatment of Infectious Diseases, The First Affiliated Hospital, 
School of Medicine, Zhejiang University, Hangzhou, China

Background: New onset of thrombocytopenia is common in 
liver failure patients; however the associations between its 
detailed kinetics and clinical outcomes and the underlying 
causality remain unknown . Methods: In a multi-center 
retrospective study, patients with chronic hepatitis B virus 
infection and acute-on chronic liver failure (ACLF) patients 
consistent with Asia-Pacific Association for the Study of 
Liver (APASL) definition were included . Hepatic platelet 
accumulation were eveluated in explanted liver tissues . 
Anti-platelet agents were tested on lipopolysacharide 
(LPS) plus D-galactosamine (D-GalN) induced mice model 
of liver failure to elucidate the potential roles platelet 
play . Results: Of the 582 patients enrolled, a significant 
decline in platelet counts after admission were observed, 
which was more severe in patients with higher ACLF 
grades or those with higher baseline INR levels but unmet 
EASL criteria (Figure A) . The proportion of platelet decline 
(%) within the first week correlated with 28-day mortality 
and new onset of organ failures in EASL-ACLF subjects 
(Figure B), as well as new onset of coagulatory failure in 
those who met APASL but unmet EASL criteria . Intra-he-
patic platelet accumulation was confirmed in explanted 
liver tissues in two distinct patterns: aggregated inside the 
residual hepatocytes or dispersed in necrotic zone(Figure 
C) . Agkisacucetin, a platelet glycoprotein 1b inhibitor, 
improved survival rate of LPS/D-GalN induced mice liver 
failure by 80% (Figure D, P< .001), meanwhile diminished 
hepatic platelet aggregation and restored declined circula-
tory platelet counts (Figure E) . Conclusions: The emerging 
thrombocytopenia in ACLF was associated with multiple 
organ system failure (MOSF) and unfavorable short-term 
outcomes . We speculate that hepatic platelet consump-
tion constitute the second hit of liver failure, which lead 
to MOSF and death .
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(A)(B) The proportion of platelet decline in HBV-ACLF 
patients with different baseline characteristics (A) and 28-day 
outcomes (B) . (C) CD42b expression in explanted liver tissue 
from ACLF patients . (D)(E) Effect of agkisacucetin on survival 
rates and circulatory platelet counts in LPS/D-GalN induced 
mice liver failure .
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Outcome of liver transplant candidates after 
the first episode of bacterial infection
Alberto Ferrarese1, Alessandro Vitale2, Alberto Zanetto1, 
Francesco P. Russo1, Giacomo Germani1, Martina Gambato1, 
Umberto Cillo2, Silvano Fasolato3, Paolo Angeli3, Patri-
zia Burra1, Marco Senzolo1; 1Surgery, Oncology and Gastroen-
terology, Padua University Hospital, Multivisceral Transplant 
Unit, Padua, Italy; 2Hepatobiliary Surgery and Liver Transplant 
Center, Padua, Italy; 3Internal Medicine, Padua, Italy

Introduction: Bacterial Infections (BI) represent a major 
cause of decompensation and death in patients with 
cirrhosis . However, outcome during and after infection, 
as prioritization or drop-out from the waiting list for Liver 
Transplantation (LT) remain still poorly understood . This 
study aimed to evaluate in a single-center cohort of LT 
candidates the prevalence of BI; the 1- and 12-month 
outcome after the first episode of BI; the change of liver 
function during and after resolution of BI, the need of 
prioritization for LT after BI resolution . Methods: All 
patients who experienced BI while awaiting LT at Padua 
University Hospital since 2006 to 2014 were retrospectively 
evaluated . Type of BI, change of Child-Pugh and MELD 
scores, and outcome were assessed during BI, and 1 and 
12 months thereafter . Data were compared with a control 
group of cirrhotics matched for severity of liver disease, 
without BI while awaiting LT . Results: 114/1135 (10%, M/F 
79/35, aged 57 .2±12 years) patients experienced an episode 
of BI (49 .5% hospital-acquired, 24 .6% due to multidrug 
resistant strains) . Spontaneous bacterial peritonitis was 
the commonest BI (36%) . One month-mortality was 27% 
(p<0 .001 vs controls), while 10 .5% patients underwent 
LT after BI resolution . MELD score significantly increased 
during BI (p=0 .01), but did not at 1 month, considering 
survivors . At competing risk analysis, probability of death 
was higher for BI patients than controls (p<0 .06), while 
probability of LT was lower (p<0 .018) . However, excluding 
patients who died within 1 month, probability of death 
and LT was similar (p=0 .34 and p=0 .42, respectively) . 
Considering patients who underwent LT after experiencing 

BI, 3-month mortality was not increased than controls  
(p=0 .85) . Conclusions: 10% of patients listed for LT expe-
rienced BI, with contemporary worsening of liver func-
tion; BI were associated with high 1-month mortality, but 
patients who fully recovered the first episode of BI seemed 
not to have increased mortality, and need of further  
prioritization in the waiting list for LT
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Review of 3rd Generation Cephalosporin as 
Empiric Treatment of Suspected Spontaneous 
Bacterial Peritonitis: Single Center Experience 
in the United States.
Dharma B. Sunjaya, Dame Idossa, Ryan Lennon, Vijay Shah, 
Patrick S. Kamath, Douglas A. Simonetto; Mayo Clinic, Roch-
ester, MN

Background: Spontaneous Bacterial Peritonitis (SBP) is one 
of the most common infections affecting patients with 
cirrhosis and ascites . Recent studies from Europe have 
suggested changing microorganism pattern and increasing 
antimicrobial resistance particularly in nosocomial and 
healthcare acquired SBP . This questions the efficacy of 3rd 
generation cephalosporin for empiric treatment of SBP 
and its impact on mortality . Method: Retrospective review 
of all spontaneous bacterial peritonitis and symptomatic 
bacterascites cases at our center (1995 - 2015) . Data was 
stratified according to method of acquisition: community 
(CA), health care (HA), or nosocomial (NA) . Result: We 
reviewed 4,368 events (2,264 patients) with diagnosis of 
SBP, non-specified peritonitis, or bacterascites . We identi-
fied 96 patients with culture positive SBP or symptomatic 
bacterascites requiring treatment (median age: 60, male: 
44%) . Method of acquisition were 53% HA, 38% CA, and 
9% NA . Overall resistance to 3rd generation cephalosporin 
was 10% (55% NA, 3% CA, and 8% NA) . This resistance 
pattern was not associated with the use of SBP prophy-
laxis or Rifaximin (p: 0 .07) . Gram positive organisms (GPO) 
(6/10) were the most common cause of resistance to 3rd 
generation cephalosporin . GPO accounted for the highest 
proportion regardless of method of acquisition (58 .3%, 
54 .9%, and 44 .4% for CA, HA, and NA respectively) . Risk 
factors for 3rd generation cephalosporin resistance were 
method of acquisition and hepatocellular carcinoma (HCC) . 
There were 57 deaths observed over a median follow-up 
time of 43 months . Median survival was 11 months . Higher 
mortality risk was associated with previous SBP (HR: 2 .5, 
P: 0 .01) and HCC (HR: 2 .8, p: 0 .03) . Conclusion: The risk 
for 3rd generation cephalosporin resistance was highest 
in the NA group and was more frequently observed with 
gram positive bacteria compared to resistant gram nega-
tive organisms . Our low resistance pattern in HA and 
CA SBP may represent difference in local microbiology 
pattern, antimicrobial resistance, and antibiotic steward-
ship program . Cefotaxime remains an adequate empiric 
treatment in community and healthcare-related SBP at our 
institution . Broader-spectrum antibiotics should be consid-
ered instead for nosocomial cases of SBP .



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 291A

 Denotes AASLD Presidential Poster of Distinction

Disclosures:

Vijay Shah - Consulting: Merck Research Laboratories, Durect Corporation, 
Novartis Pharma

Patrick S . Kamath - Advisory Committees or Review Panels: Sequana 
Medical, Gilead

The following people have nothing to disclose: Dharma B . Sunjaya, 
Dame Idossa, Ryan Lennon, Douglas A . Simonetto

530
Invasive Fungal Infections in patients of Acute 
on Chronic Liver Failure
Nipun Verma1, Shreya Singh2, Sunil Taneja1, Ajay K. Duseja1, 
Virendra Singh1, Radha K. Dhiman1, Arunaloke Chakarbarti2, 
Yogesh K. Chawla1; 1Hepatology, Postgraduate Institute of 
Medical Education and Research, Chandigarh, India; 2Medical 
Microbiology, Post Graduate Institute of Medical Education 
and Research, Chandigarh, India

Background: Invasive Fungal Infections (IFI) are an 
emerging concern in patients with Acute on Chronic 
Liver Failure (ACLF) . We evaluated the impact of IFI in 
patients with ACLF and the role of serum biomarkers 
(1–3)-β-D glucan (BDG) and galactomannan index (GMI) 
for early diagnosis . Methods: A retrospective analysis of 
IFI in patients with ACLF (EASL criteria) admitted in Liver 
ICU at a tertiary care hospital between January 2016 to 
December 2016 was conducted . Patients with clinical 
suspicion of IFI were diagnosed based on criteria adapted 
from the EORTC/MSG definitions for IFI . Demographic, 
clinical, laboratory data and the outcomes were analyzed . 
Results: Out of 264 patients with ACLF, 54 (20 .4%) were 
evaluated for IFI . Diagnosis of IFI was established in 39 
(14 .7%); candidiasis (n=25) and aspergillosis (n=14) . 
Sites of infection were respiratory (n=13), renal (n=7), 
fungemia (n=5), spontaneous fungal peritonitis (n=6), 
renal & respiratory (n=6) and renal & esophageal (n=2) . 
In patients with IFI versus noIFI there were no differ-
ences in age [51 .6±15 .7 vs . 52 .2±9 .6; p=0 .886], gender 
[males 28(71 .8%) vs . 14(93 .3%); p=0 .145], CTP [12(8-15) 
vs . 11(7-13); p=0 .272] and MELD [30(14-40) vs . 30(15-
40); p=0 .380] . However, prior antibiotic use [37(94 .9%) 
vs . 4(26 .7%); p<0 .001], higher CLIF-OF score [14(8-18) vs . 
11(7-14); p<0 .001], higher CLIF-C ACLF score [63(39-88) 
vs . 51(32-67); p=0 .001], higher cerebralOF [26(66 .7%) vs . 
2(13 .2%); p=0 .001] and higher respiratoryOF [18(46 .2%) 
vs . 2(13 .3%); p=0 .031] were observed in IFI versus noIFI . 
Higher BDG [308(87-500) vs . 74(30- 500); p=0 .002], higher 
GMI [0 .87±0 .90 vs . 0 .26±0 .08;p=0 .019] and lower procalci-
tonin (PCT) [0 .8(0 .0-100 .0) vs . 12 .4(0 .5-80)ng/ml; p=0 .001] 
was observed in patients with IFI versus noIFI . The sensi-
tivity, specificity, PPV, NPV and AUROC of BDG (>80 pg/
ml) and GMI (>0 .5) for diagnosing IFI was 97 .4%, 60%, 
86 .4%, 90%, 0 .770 and 43 .6%, 100%, 100%, 40 .5%, 0 .745 
respectively . Patients with IFI had a higher mortality 
compared with noIFI [30(76 .9%) vs . 9(42 .9%); p<0 .001] . 
Non-survivors were more likely to have IFI [30(90 .0%) 
vs . 6(46%); p=0 .029], higher BDG levels [321(47-500) 
vs .174(30-500); p=0 .009], higher CLIF-OF score [14(10-18) 
vs . 11(7-15); p<0 .001] and higher CLIF-C ACLF score [68(46-
88) vs . 48(32-67); p<0 .001] as compared with survivors . 
Patients with IFI (n=39), who received antifungals (n=30), 
9 survived (treatment duration: 14 days; range 12-14) and 
21died (treatment duration: 4 days; range 1-4) . Conclu-
sions: IFI constitutes an important cause of mortality in 
patients with ACLF . BDG and GMI are useful markers to 
guide timely antifungal therapy in patients with ACLF at 
high risk for IFI .

Disclosures:

The following people have nothing to disclose: Nipun Verma, Shreya Singh, 
Sunil Taneja, Ajay K . Duseja, Virendra Singh, Radha K . Dhiman, 
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531
The LIV-4 Score: A Validated Model for 
Predicting Mortality in Critically Ill Patients with 
Cirrhosis
Christina C. Lindenmeyer1, Vedha Sanghi1, Fadi Niyazi1, 
Rocio Lopez1, Carlos J. Romero-Marrero1, Gianina Flocco1, 
Aanchal Kapoor2; 1Gastroenterology and Hepatology, Cleve-
land Clinic, Cleveland, OH; 2Critical Care Medicine, Cleveland 
Clinic, Cleveland, OH

Background: Critically ill patients with cirrhosis, partic-
ularly those with acute-on-chronic liver failure, have 
higher mortality rates in the intensive care unit (ICU) than 
patients without chronic liver disease . Prognostication 
of short-term mortality is important in order to identify 
patients at highest risk for mortality . We aimed to develop 
and validate an improved contemporary survival model 
for cirrhotic patients admitted to the ICU . Patient and 
Methods: Consecutive patients with cirrhosis admitted 
to a Cleveland Clinic Main Campus ICU between 2008-
2014 were followed from admission to hospital discharge, 
death or liver transplantation . The external validation 
cohort was comprised of similar patients admitted to the 
Cleveland Clinic Weston ICU between 2016-2017 . Predic-
tors of mortality were defined and the predictive accuracy 
of previously published scores was described . Area Under 
the Receiver Operating Characteristics (AUROC) analysis 
was performed to assess the value of various scores in 
predicting in-hospital mortality . A new predictive model 
was developed using logistic regression analysis . An auto-
mated stepwise variable selection method performed 
on 1000 bootstrap samples was used to define the final 
model with the highest AUROC . DeLong’s method was 
used to compare the predictive ability of LIV-4 to that 
of the various scores by comparing AUCs . Results: 436 
patients with cirrhosis, aged 57+/-10 .6 years, 65 .4% males, 
mostly with alcohol (45 .2%), Hepatitis C Virus (33 .7%) and 
Non-alcoholic steatohepatitis- (22%) related cirrhosis were 
included, of which 119 (27 .3%) died in the hospital . A new 
multivariable regression model for prediction of mortality 
(The LIV-4 Score) was developed and consists of bilirubin, 
PT, WBC and mean arterial pressure (MAP) . The LIV-4 score 
performed with an AUROC of 0 .86, significantly better 
than previously published scores, including the Chronic 
Liver Failure-Sequential Organ Failure Assessment (0 .80), 
Model for End-Stage Liver Disease (MELD) (0 .81), and Royal 
Free Hospital Score (0 .77) . In the external validation cohort 
from Weston, 16 patients with cirrhosis were included, 
of which 5 (31 .3%) died in the hospital . The LIV-4 score 
performed with an AUROC of 0 .82, compared to the MELD 
(0 .72) . Conclusion: Predictive models are valuable tools for 
communication with patients and family members and 
are beneficial for advanced care planning . We report the 
development and validation of a novel prognostic model 
for the prediction of in-hospital mortality in a contempo-
rary cohort of critically ill patients with cirrhosis . Further 
external validation from 6 additional Cleveland Clinic 
campus ICUs will be reported . 
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The impact of obesity in cirrhotic patients with 
septic shock: a retrospective cohort study
Beverley Kok1, Anand Kumar2, Juan G. Abraldes1, Rajiv Jalan3, 
Vinay Sundaram4, Constantine J. Karvellas1; 1Division of Gas-
troenterology, University of Alberta Hospital, Edmonton, AB, 
Canada; 2University of Manitoba, Winnipeg, MB, Canada; 
3Institute for Liver and Digestive Health, University College 
London, London, United Kingdom; 4Division of Gastroenter-
ology, Cedars-Sinai Medical Centre, Los Angeles, CA

Background: The prevalence of obesity in cirrhosis is rising . 
The impact of obesity in the critically-ill cirrhotic patient 
with sepsis/septic shock has not been evaluated . This study 
aimed to examine the relationship between obesity and 
mortality in cirrhotic patients admitted to the intensive 
care unit with septic shock . Methods: A nested retrospec-
tive cohort study of all cirrhotic patients with septic shock 
(n=379) and a recorded body mass index (BMI) from an 
international, multicentre (CATTS) database (1996-2015) 
was performed . Patients were classified by BMI as per 
WHO categories . Primary outcome was survival to hospital 
discharge . Multivariate logistic regression analyses were 
carried out to determine independent associations with 
outcome . Results: In this analysis of 379 patients, mean age 
was 56 .1 (SD 12 .3) years, 62% were male . Median BMI was 
26 .3 (22 .7-32 .0) . 58 .1% were overweight/obese . In-hospital 
mortality was 71% . Overweight/obese patients (n=220) 
were more likely to have comorbidities of cardiac, lung 
disease or diabetes compared with non-obese patients (n = 
159) (p < 0 .01 for all) . Non-survivors (n = 268) demonstrated 
higher MELD (37 .6 vs 30 .5), APACHE II scores (29 .1 vs . 22 .4), 
number of organ failures (5 .4 vs . 4 .3) and requirements 
for renal replacement therapy or mechanical ventilation 
compared with survivors (n = 111) (p < 0 .02 for all compar-
isons) . Non-survivors had higher rates of nosocomial infec-
tion (52 .6% vs 30 .6%) and increased delay in receiving 
appropriate antibiotics (12 .6 hours vs 2 .6 hours) (p < 0 .001 
for both) . On multivariable logistic regression, increase in 
BMI (OR 1 .05 per unit, p = 0 .015) was independently asso-
ciated with in-hospital mortality after adjusting for time 
delay to appropriate antimicrobials (OR 1 .13 per hour, p 
= 0 .025), APACHE II (OR 1 .11 per unit, p = 0 .005) and peak 
lactate (OR 1 .14, p = 0 .005) (C-statistic 0 .87) . Conclusion: 
Septic shock in cirrhosis carries a high mortality . Increased 
BMI is common in critically-ill cirrhotics and independently 
associated with increased in-hospital mortality .

Multivariable Logistic Regression Analysis: Independent asso-
ciations with in-hospital mortality in cirrhotic patients with 
septic shock admitted to the ICU

*Not significant in final adjusted model .
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In vitro efficacy of pro- and anticoagulant 
strategies in acutely ill patients with cirrhosis
Ton Lisman1, Simone F. Kleiss1, Vishal C. Patel2, Caleb Fisher2, 
Jelle Adelmeijer1, Arjuna Singanayagam2, Sidsel H. Stoy2, Deb-
bie L. Shawcross2, William Bernal2; 1University Medical Center 
Groningen, Groningen, Netherlands; 2King’s College, London, 
United Kingdom

Background Patients with liver diseases frequently acquire 
substantial alterations in their hemostatic system . A simul-
taneous decline in pro- and anticoagulant drivers results 
in a ‘rebalanced’ hemostatic system . We have recently 
demonstrated that hemostatic balance is maintained in 
patients with acute decompensation and acute-on-chronic 
liver failure . The hemostatic balance in patients with liver 
disease, however, is unstable and incompletely under-
stood external factors may tip the balance towards hypo- 
or hypercoagulability, and both bleeding and thrombotic 
events are common . Given the major alterations in the 
hemostatic system of patients with cirrhosis, the efficacy 
of pro- and antihemostatic strategies may be unpredict-
able . Methods With the aim to provide a more rational 
approach to pro- and antihemostatic treatment of acutely 
ill patients with cirrhosis, and to facilitate design of future 
clinical studies, we tested the effects of in vitro addition of 
clinically relevant doses of commonly used pro- and anti-
hemostatic strategies in plasma from healthy individuals 
(n=30) and patients with acutely decompensated cirrhosis 
(n=18) and acute-on-chronic liver failure (n=10) . We used 
thrombin generation tests to assess effects of fresh-frozen 
plasma, recombinant factor VIIa, prothrombin complex 
concentrate, low molecular weight heparin, the direct 
thrombin inhibitor dabigatran, and the direct factor Xa 
inhibitor rivaroxaban . Fibrin clot permeability assays were 
used to assess the effect of fibrinogen concentrate . Results 
Fresh frozen plasma and recombinant factor VIIa modestly 
increased thrombin generation (10-20%) . Prothrombin 
complex concentrate increased thrombin generation 2-4 
fold, and was more exaggerated in patients compared 
to controls . Clot permeability decreased after addition of 
fibrinogen concentrate by 51% in controls and by 62% 
in patients . Low molecular weight heparin decreased 
thrombin generation by 18% in controls and by 47% 
in patients . Similarly, dabigatran decreased thrombin 
generation by 25% in controls and by 87% in patients . 
In contrast, rivaroxaban decreased thrombin generation 
by 55% in controls, but only by 18% in patients . Conclu-
sion These in vitro data suggest little prohemostatic effect 
of fresh frozen plasma and recombinant factor VIIa in 
acutely ill patients with cirrhosis, whereas prothrombin 
complex concentrate and fibrinogen concentrate clearly 
improved hemostasis . Furthermore, our data suggest the 
requirement for dose-adjustments of commonly used anti-
coagulants in these patients with dose reductions for low 
molecular weight heparin and dabigatran and possible 
dose escalations for rivaroxaban .
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Definition, Characteristics and Prognosis of 
Hepatitis B Related Pre-Acute-on-Chronic Liver 
Failure
Tingting Qi1, Congyan Zhu1, Zuxiong Huang2, Zhibin Zhu3, 
Minghan Tu4, Yongpeng Chen1, Qinjun He1, Fuyuan Zhou1, 
Xutong Yu1, Guanting Lu1, Jie Gao1, Jinjun Chen1, Jinlin Hou1; 
1Hepatology Unit, Nanfang Hospital, Southern Medical Uni-
versity, Guangzhou, China; 2Department of Infectious Diseases 
and Liver Diseases, Infectious Disease Hospital, Mengchao 
Hepatobiliary Hospital, Fujian Medical University Fuzhou, 
Fuzhou, China; 3Hepatopathy department 4, The third peo-
ple’s hospital of Shenzhen, Shenzhen, China; 4Department 
of Hepatology, The Ninth Hospital of Nanchang, Nanchang, 
China

Backgroud Acute-on-chronic liver failure (ACLF) in 
patients with acute decompensation of cirrhosis has 
been well established by CANONIC study, characterized 
by short-term mortality higher than 15% . Whether the 
EASL-ACLF grading system suits Asia-Pacific Association 
for the Study of Liver (APASL) defined ACLF, especially in 
non-cirrhotic patients and how to identify patients who 
were at higher risk to develop ACLF remained unknown . 
Methods In this multi-center retrospective study, 329 
patients from Nanfang hospital who met APASL defined 
ACLF at admission were included as derivation cohort, 
while 302 patients from other three hospitals in main-
land China were included as a validation cohort . Pre-ACLF 
was defined according to the rates of ACLF progression 
and death within 28 days . A prognostic model for ACLF 
progression was established through cox-regression and 
tested by ROC curve analysis . Results Overall, there were 
50 .71% and 37 .5% patients were diagnosed with cirrhosis 
in derivation set and validation set, separately . When 
stratified according to EASL-CLIF ACLF criteria, the 28-day 
mortality rates were 10 .0%, 15 .8%, 49 .4%, and 92 .6% 
for patients with ACLF grade-0 to grade-3 in derivation 
set and 12 .0%, 16 .7%, 43 .1% and 83 .9% separately in 
validation set, regardless of the underlying liver disease . 
However, among patients who met APASL but not EASL 
ACLF criteria, one third developed EASL-ACLF within 28 
days in both derivation and validation set, with 28-day 
mortality rates of 26 .7% and 37 .0%, separately, indicating 
the status of “pre-ACLF” . Among such cases, the probabil-
ities of EASL-ACLF development and 28-day mortality rates 
correlated with baseline PT-INR levels, but not total bili-
rubin levels . Patients with infection at admission also had a 
higher probability to develop EASL-ACLF (51 .0% vs . 19 .8%, 
P<0 .001), but a similar mortality rate compared to those 
without infection (12 .2% vs . 8 .9%, P=0 .523) in derivation 
cohort . A prognostic model to predict the progression of 
EASL-ACLF within 28 days were developed and validated: 
0 .033*Age+4 .087*LN_INR+0 .006*NEU%*LN_CRP-6 .237, 
with AUROCs of 0 .765 (0 .683-0 .846) in derivation set 
and 0 .751 (0 .662-0 .839) and validation set . Conclusions 
EASL-CLIF criteria perfectly stratified APASL-ACLF patents 
with different short-term outcomes . Patients met APASL 
but not EASL-ACLF criteria can be defined as pre-ACLF, 
while a prognostic model constituted with age, baseline 
percentage of neutrophils, C reactive protein and PT-INR 
can predict the progression of pre-ACLF to ACLF .
Disclosures:

Jinlin Hou - Consulting: Gilead, Roche, Novartis, GSK, Abbovir; Grant/
Research Support: Novartis, GSK, BMS, J&J

The following people have nothing to disclose: Tingting Qi, Congyan Zhu, 
Zuxiong Huang, Zhibin Zhu, Minghan Tu, Yongpeng Chen, Qinjun He, 
Fuyuan Zhou, Xutong Yu, Guanting Lu, Jie Gao, Jinjun Chen

535
A Deadly Trend: The Rising Incidence of Clos-
tridium difficile in Decompensated Cirrhotic 
Inpatients
Russell E. Rosenblatt1, Amit Mehta2, David Snell2, Josephine  
Cool2, Carl V. Crawford1, Sonal Kumar1; 1Gastroenterology 
and Hepatology, New York Presbyterian Hospital Cornell, 
New York, NY; 2Medicine, Weill Cornell Medical Center, New 
York, NY

Introduction Clostridium difficile infection (CDI) has been 
associated with a higher incidence of mortality, length 
of stay, and hospital costs in patients with cirrhosis . The 
trend of CDI in cirrhotic patients over time and the asso-
ciated socioeconomic risk factors are unclear . The aim of 
this study is to characterize risk factors for CDI in a popula-
tion of decompensated cirrhotics over time . Methods The 
Nationwide Inpatient Sample (NIS), a nationally-represen-
tative inpatient health care database, was used from 2006 
to 2014 . Decompensated cirrhotics were identified using a 
validated algorithm . CDI was identified by ICD-9 code and 
incidence was analyzed over time . Multivariate logistic 
regression was performed to determine risk factors for 
CDI and mortality . Results A weighted sample of 1,285,545 
decompensated cirrhotics was analyzed . CDI incidence 
increased from 1 .6% to 2 .7% from 2006 to 2014, p<0 .001 . 
Patients with CDI were older, more likely female, and 
white, all p<0 .001 . Patients with CDI were more likely to 
have ascites, spontaneous bacterial peritonitis (SBP), acute 
kidney injury, and hepatorenal syndrome, all p<0 .001 . CDI 
was associated with higher mortality (13 .6% vs . 8 .4%) and 
accounted for over double the cost and length of stay 
compared to those without CDI, all p<0 .001 . There was a 
trend toward decreased CDI mortality from 2006 to 2014 
(17 .2% to 11 .2%, p=0 .05) . On multivariate logistic regres-
sion, female gender (OR 1 .30), hospitalization in a metro-
politan area (OR 1 .25, p<0 .001), and second (OR 1 .18, 
p=0 .002), third (OR 1 .29, p<0 .001), and fourth (OR 1 .38, 
p<0 .001) quartile of median household income by zip code 
were associated with CDI but not CDI mortality . CDI was 
associated with an increased mortality (OR 1 .73, p<0 .001) 
on multivariate analysis . CDI-related mortality was signifi-
cantly increased by SBP (OR 1 .53), encephalopathy (OR 
1 .87), and ascites (OR 1 .54), all p<0 .001 . Conclusions CDI 
is an increasing cause of mortality in decompensated 
cirrhotics . It is a costly infection that doubles hospital costs 
and length of stay for cirrhotics . CDI-related mortality is 
increased by encephalopathy, SBP, and ascites . Both lower 
income and female decompensated cirrhotics along with 
hospitalization in major metropolitan areas are more 
likely to have CDI .

Comparison of Demographic Characteristics and Outcomes in 
Patients with and without Clostridium Difficile
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Hospital-Acquired Infection is the Strongest 
Predictor of In-Hospital Mortality in Patients 
with Alcoholic Hepatitis
Page Axley1, Sujan Ravi1, Sumant S. Arora3, Zunirah Ahmed3, 
Tushar Ramesh1, Ashwani Singal2,1; 1Department of Medi-
cine, University of Alabama at Birmingham, Birmingham, AL; 
2Division of Gastroenterology and Hepatology, University of 
Alabama at Birmingham, Birmingham, AL; 3Department of 
Medicine, University of Alabama at Birmingham, Montgom-
ery, AL

Background: Alcoholic hepatitis (AH) is a clinical syndrome 
in patients with heavy alcohol use and is associated with 
high in-hospital mortality and utilization of hospital 
resources . We performed this study to evaluate predic-
tors of in-hospital mortality (IHM) among AH patients . 
Methods: We performed a retrospective study on patients 
admitted to our hospital with a discharge diagnosis of 
AH . Chart review was done to confirm diagnosis of AH 
including jaundice with serum bilirubin > 3 mg/dL, AST to 
ALT ratio of > 1 .5, recent alcohol use, and absence of other 
causes of liver disease . Chi-square and t-tests were used 
to compare categorical and continuous variables . Multi-
variate logistic regression was performed to evaluate the 
impact of several variables on IHM . Results: 105 patients 
with AH (median age 46yrs, 56% male, 74% white, 57% 
with cirrhosis, MELD score 23) were included in the study . 
Complications present on admission included acute kidney 
injury (AKI) (44%), encephalopathy (29%), infection (24%), 
and gastrointestinal bleeding (17%) . Complications that 
developed during the hospitalization included AKI (48%), 
infection (15%), encephalopathy (12%), kidney failure 
requiring dialysis (8%), and gastrointestinal bleeding (5%) . 
54 patients (32%) received treatment for AH including 
steroids (n=33), pentoxifylline (21), or both (n=13) with 
15 (14%) deaths during hospitalization . Compared to 
those that survived their hospitalization, the non-survivors 
had a higher incidence of AKI on admission (73 vs . 39%, 
P=0 .013), in-hospital AKI (73 vs . 20%, P<0 .0001), in-hos-
pital encephalopathy(40 vs . 8%, P=0 .0005), in-hospital 
infection (47 vs . 10% P=0 .0003), pentoxifylline use (60 vs . 
28%, P=0 .014), and in-hospital renal replacement therapy 
(33 vs . 3%, P<0 .0001) . Non-survivors were more likely to 
meet SIRS criteria (73 vs . 46%, P=0 .046) and have a higher 
admission MELD score (32 vs . 23, P=0 .0003) . The use of 
prophylactic antibiotics was similar among non-survivors 
and survivors (33 vs . 29%, P=0 .73) . On multivariate logistic 
regression, hospital-acquired infection was the single 
most important predictor for IHM (OR 15, 2 .3-99, P=0 .005) . 
Prophylactic antibiotic use (OR 1 .04, 0 .14-8 .1, P=0 .96) and 
admission MELD score (OR 1 .07, 0 .98-1 .17, P=0 .13) were 
not predictive of IHM . Conclusion: Infections in patients 
with AH are difficult to detect and contribute to short-
term mortality . Hospital-acquired infection was the stron-
gest predictor for IHM in our study . Prophylactic antibiotic 
use was not associated with decreased mortality . Clinicians 
should remain vigilant for infections in these patients and 
a protocol for infection surveillance in AH needs to be 
further elucidated .
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Admission Neutrophil to Lymphocyte Ratio 
(NLR) is an Independent Predictor of Mortality 
in Hospitalized Cirrhotics
Jonathan Rice2, Jennifer L. Dodge3, Jasmohan S. Bajaj4,  
K. Rajender Reddy5, James R. Burton2, Jane Gralla2, 
Dinesh Ganapathy4, Robert Mitrani5, Jawaid Shaw4, Bradley  
Reuter4, Scott W. Biggins1; 1Univ. Washington, Seattle, WA; 
2Univ. Colorado, Aurora, CO; 3UCSF, San Francisco, CA; 4VCU, 
Richmond, VA; 5UPENN, Philadelphia, PA

NLR is an inexpensive and widely available biomarker of 
systemic inflammation . Higher NLR has been associated 
with increased all-cause mortality in outpatient cirrhotics, 
however no investigation has directly studied NLR in hospi-
talized cirrhotics . Acute on chronic liver failure (ACLF) is a 
syndrome of systemic inflammation and multiorgan failure 
in patients with known liver disease that is associated with 
high short-term mortality . AIM: To investigate whether 
NLR can predict mortality in non-electively hospitalized 
cirrhotics, independent of ACLF severity . METHODS: We 
performed a secondary analysis on cirrhotics prospectively 
recruited during non-elective admissions at three trans-
plant centers . Data extraction at the time of hospitaliza-
tion included demographics, NLR, MELD, sodium, cirrhosis 
stage, presence of infection, and ACLF severity as number 
of organ failures . Competing risk regression evaluated 
mortality within 1 year post-discharge, accounting for 
competing events (liver transplant) . RESULTS: There were 
901 patients in our cohort, 842 with available NLR . Of these 
842 patients, 215 died (event), 172 had a liver transplant 
(competing event), and 455 were censored at 1 yr after 
index hospitalization . At admit, median age was 58 yrs, NLR 
5, MELD 21, Na 135, % with 0/1/2/3/4 organ failures were 
68/20/7/3/0 .6 and 36% had confirmed/suspected infection . 
Mortality risk was associated with increasing NLR (HR 1 .02, 
95% CI 1 .00-1 .03, p=0 .009) and NLR quartile (3-5/>5-9/>9 
HR 2 .14, 2 .42, and 2 .84 vs the lowest quartile <3, p<0 .001), 
in univariate models . NLR remained statistically significant 
in multivariable models, controlling for age, MELD, and 
ACLF severity . In multivariable models, cirrhosis stage and 
infection were not statically significant (p>0 .05) . Mortality 
risk was associated with NLR in multivariable models with 
and without cirrhosis stage and infection . CONCLUSION: 
Higher admission NLR was associated with increased 
all-cause mortality at 1 year post-discharge in hospitalized 
cirrhotics . This association was independent of age, MELD, 
cirrhosis stage, infection, and ACLF severity . NLR is a prom-
ising prognostic biomarker with the potential to improve 
current models for predicting mortality in cirrhosis .
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Evaluation of CLIF Consortium Acute Decom-
pensation score (CLIF-C ADs) as a predictor of 
short-term acute-on-chronic liver failure (ACLF) 
development and mortality in patients with 
decompensated cirrhosis (DC).
Caroline B. Souza, Juliana Piedade, Lívia Guimarães, 
Livia B. Victor, Camila M. Alcântara, Bárbara Rodrigues, 
Raquel Loyola, Flavia F. Fernandes, Gustavo Pereira; Liver 
Unit, Hospital Geral de Bonsucesso, Rio de Janeiro, Brazil

Background: prognosis of patients with DC is not homog-
enous, as some of them are at increased risk of ACLF 
development and short term mortality . Identification of 
this high-risk group is crucial . CLIF-C ADs was proposed 
as a prognostic tool for patients with DC . However, this 
score was neither validated outside Europe nor as a 
predictor of ACLF development . Objectives: evaluate 
the prognostic capability of CLIF-C ADs to predict ACLF 
and survival . Methods: prospective study with inclusion 
of consecutive hospitalized patients . Patients with ACLF 
at admission were excluded . According to CLIF-C ADs, 
patients were classified in low (≤45), intermediate (46-59) 
and high (≥60) value groups . Development of ACLF was 
evaluated within 7 days and survival at 3 months . Results: 
227 patients (56±14 years, 51% male) were included . 
At admission, ascites and hepatic encephalopathy were 
present in 63% and 26%, Child and MELD was 9±2 and 
14±5 . Mean CLIF C-ADs was 50±9 and patients were clas-
sified as low, intermediate and high CLIF C-ADs in 27, 60 
and 13%, respectively . Patients with high CLIF-C ADs had 
more frequently alcohol cirrhosis, ascites, hepatic enceph-
alopathy, SBP and SIRS, higher WBC and CRP, lower MAP 
and albumin, as well as higher frequency of kidney and 
cerebral dysfunction and coagulation failure . Within the 
first week, 20 patients (9%) developed ACLF . At admis-
sion, these patients were older, had lower albumin, 
higher creatinine, MELD, Child and CLIF-C ADs (p<0 .05) . 
On multivariate analysis, albumin (HR:0 .90, 95%CI 0 .81-
0 .99, p=0,027) and CLIF-C ADs (HR:1 .13,95%CI 1 .06-1 .21, 
p <0 .001) were predictors of ACLF . Frequency of ACLF 
in low, intermediate and high CLIF-C ADs was 1, 7 and 
30% (p<0 .001) . ACLF was associated with lower survival 
(18vs .82%, p<0 .001) . Among patients without ACLF at 
D7, sodium, MELD, CHILD and CLIF-C ADs correlated with 
survival . There was a small decrease in CLIF-C ADs from D1 
to 7 (49±9 vs . 47±9, p=0 .01) . Nevertheless, 72% of patients 
remained within the initial CLIF-C ADs groups and only 
10% progressed to a higher score group . On multivariate 
analysis, ascites (HR:2 .32,95%CI 0 .94-5 .71, p=0 .07) and 
CLIF-C ADs (HR:1 .07,95%CI 1 .03-1 .12, p=0 .01) at admission 
were predictors of mortality . Corresponding survival for 
patients with low, intermediate and high CLIF-C ADs was 
93%, 80% and 50% (p<0 .0001) . Conclusion: CLIF-C ADs 
predicts survival and ACLF development at short term . 
Assessment of ascites and albumin at admission may add 
further prognostic information . Among patients with 
DC, those with CLIF-C ADs ≥60 have more severe systemic 
inflammation and worst extra-hepatic organ function and 
should be considered at a pre-ACLF state .
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The bilirubin/prothrombin crossing rule 
improves the prognostic accuracy of CLIF-C 
ACLF score in patients with acute-on-chronic 
liver failure
Adria Carpio, Enric Reverter, Adria Juanola, Gerhard Jung, 
Gabriel Mezzano, Karina Botana, Julieta Santillan, Maria  
Hernandez-Tejero, Angels Escorsell, Javier Fernandez; Liver 
Unit, Hospital Clinic de Barcelona, Barcelona, Spain

Background: Acute-on-chronic liver failure (ACLF) associ-
ates a high mortality and a specific prognostic score has 
been developed (CLIF-C ACLF) . In the setting of ACLF 
many clinicians believe that a bilirubin value (in mg/dL) 
exceeding prothrombin index (%) could associate a 100% 
short-term mortality but this hypothesis has never been 
challenged . We aimed at assessing the prognostic accuracy 
of this potential futility rule in a contemporary cohort of 
ACLF patients . Methods: We retrospectively collected 348 
patients admitted to our ICU (2008-16) who fulfilled ACLF 
criteria at admission . They were followed-up until day 90 
for transplant-free mortality . Patients in whom bilirubin 
values (mg/dL) exceeded prothrombin index (%) at any 
time were identified . Prognostic accuracy of CLIF-C ACLF at 
day 3 and at bilirubin/prothrombin crossing were assessed, 
both for discrimination (ROC curves) and calibration 
(Hosmer-Lemeshow test) . The crossing variable was added 
to CLIF-C ACLF to assess prognostic refinement at days 
28 and 90 (logistic regression, AUC changes by DeLong 
test) . In patients with bilirubin/prothrombin crossing we 
collected days between this event and the decision of ther-
apeutic limitation . Results: We included 348 patients with 
ACLF grade 1 (25%), 2 (41%) and 3 (34%) . Cirrhosis etiol-
ogies were alcohol (54%), HCV (30%) and others (16%), 
and causes of admission were sepsis (34%), bleeding (20%) 
encephalopathy (18%) and others (28%) . 48 patients 
presented bilirubin/prothrombin crossing, and mortality 
was 44 (92%; 1 transplant) and 47 patients (98%) at days 
28 and 90, respectively . Median time from admission to 
crossing event was 4 days (IQR 13 .5), and median time 
from this event until therapy limitation (30/48 patients) 
was 4 days (IQR 10 .3) . CLIF-C ACLF score at day 3 (n=264) 
performed well in our cohort for 28 and 90 days mortality: 
AUROC 0 .83 (0 .78-0 .89) and 0 .82 (0 .77-0 .87), respectively . 
Calibration was good for both 28 and 90 days (H-L test 
non significant) . The crossing variable was associated with 
28 and 90 days mortality independently of CLIF-C ACLF 
score: OR 16 .3 (5-53) and 38 .3 (5-300), respectively . Addi-
tion of the crossing variable improved AUROC for 28 and 
90 days mortality (0 .88 and 0 .85 respectively, both with 
p<0 .05 at DeLong test) . In patients with the crossing event, 
CLIF-C ACLF score calculated at day of crossing did not 
change overall performance . Conclusion: Patients with 
ACLF admitted to the ICU who present a crossing of bili-
rubin and prothrombin values associate an extremely 
high mortality rate . This variable improved the prognostic 
performance of CLIFC-ACLF score and might be a useful 
tool to limit standard critical care .
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Invasive pulmonary aspergillosis in patients 
with acute-on-chronic liver failure
Jie Gao1, Qing Zhang2, Yuankui Wu3, Tingting Qi1, Jin-
jun Chen1; 1Hepatology unit, Nanfang hospital, southern med-
ical university, Guangzhou, China; 2Pharmacy Department, 
Nanfang hospital, southern medical university, Guangzhou, 
China; 3Department of Medical Image, Nanfang hospital, 
southern medical university, Guangzhou, China

Background and objectives: Due to delayed diagnosis and 
non-optimal anti-fungal treatments, invasive pulmonary 
aspergillosis (IPA) exacerbates the short-term mortality of 
acute-on-chronic liver failure (ACLF) patients . There was 
no definition of delayed IPA diagnosis in ACLF patients . 
We aim to define delayed IPA diagnosis and introduce an 
optimal voriconazole regimen . Methods: We retrospec-
tively analyzed ACLF patients hospitalized in Nanfang 
Hospital from July 2011 to April 2016 and identified those 
with IPA . We used the lung score (according to CLIF-SOFA 
score) and mortality data to define delayed IPA diagnosis . 
Then we describe the process of establishing an optimal 
voriconazole regimen with plasma voriconazole moni-
toring methods, and validate its superiority by comparing 
the short-term mortality, resolution of lesions on pulmo-
nary CT scanning, and adverse events in different treat-
ment groups . Results: The incidence of IPA in ACLF patients 
was 6 .9% (39/565) . We established a criteria for delayed 
IPA diagnosis (lung score>1 at the time of IPA diagnosis) 
based on analysis of the lung score and its association 
with 28-day mortality . Patients with delayed IPA diagnosis 
had a greater 90-day mortality than those with prompt 
diagnosis (11/11 vs 11/28, p<0 .001) . Prompt diagnosed 
patients treated with echinocandin had a lower 90-day 
survival rate (1/8 vs 8/10, p=0 .021) than those treated 
with standard voriconazole . An optimal voriconazole 
regimen (loading doses: 0 .2 g twice daily; maintenance 
doses, 0 .1 g once daily) was established, and proved to 
associate with good clinical outcomes (90-day survival rate 
of 8/10) and optimal trough blood drug concentrations 
(1-5 μg/mL fig.1) . Conclusions: Patients with delayed IPA 
diagnosis (lung score > 1) had an extremely higher short-
term mortality . We validate that an optimal voriconazole 
regimen was superior to other treatment strategies with 
respect to efficacy and safety .

Fig 1 . The plasma voriconazole concentrations (A) in patients 
received standard dosage regimen and underwent dosage 
adjustments based on the plasma drug levels(n=4), or (B)in 
patients received optimal dosage from the beginning(n=6)
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A Growing Concern: The Interaction and Asso-
ciation of Spontaneous Bacterial Peritonitis 
and Clostridium difficile infection in Decom-
pensated Cirrhotics
Russell E. Rosenblatt1, Amit Mehta2, David Snell2, Jose-
phine Cool2, Carl V. Crawford1, Sonal Kumar1; RussellRosen-
blatt@gmail.com; 1Gastroenterology and Hepatology, New 
York Presbyterian Hospital Cornell, New York, NY; 2Medicine, 
Weill Cornell Medical Center, New York, NY

Introduction Spontaneous bacterial peritonitis (SBP) 
prophylaxis was recommended in cirrhotics after an 
episode of SBP by the AASLD guidelines since 1998, but its 
use was expanded in 2004 and 2009 . With the increased 
use of prophylactic antibiotics, there is a concern for a 
growing incidence of Clostridium difficile infections (CDI), 
which is associated with worse outcomes in cirrhotics . 
The aim of this study is to assess trends in SBP and CDI 
in decompensated cirrhotics from 2006 to 2014 using a 
large national inpatient sample . Methods The Nationwide 
Inpatient Sample (NIS), a nationally-representative, large 
inpatient health care database, was used from 2006 to 
2014 . Decompensated cirrhotics were identified using a 
validated algorithm . CDI and SBP were identified by ICD-9 
code and incidence was analyzed over time . Multivar-
iate logistic regression was performed to determine risk 
factors for CDI and mortality . Results A weighted sample 
of 1,285,545 decompensated cirrhotics was identified . Two 
percent (25,968 patients) had CDI . Overall, CDI infection 
was significantly associated with a higher incidence of 
SBP (8 .8% vs . 5 .2%, p<0 .001) . Inpatient diagnoses of SBP 
and CDI significantly increased from 2006 to 2014 (3 .7% 
to 6 .0% and 1 .6% to 2 .7%, respectively, p<0 .001) . Multi-
variate analysis demonstrated that when controlling for 
urinary tract infection and pneumonia, SBP increased the 
risk of CDI (OR 1 .76, p<0 .001) . SBP also increased the risk of 
CDI-related mortality (OR 1 .58, p<0 .001) when controlling 
for age, encephalopathy, and variceal bleed . However, CDI 
had no effect on SBP-mortality (p=0 .21) but did increase 
the risk of hepatorenal syndrome (OR 1 .39, p<0 .001) . Both 
SBP and CDI increased the risk of all-cause mortality (OR 
2 .38 and 1 .75, respectively, p<0 .001) . Conclusion Using a 
large nationally-representative database, the presence 
of SBP increased risk of CDI and CDI-related mortality in 
decompensated cirrhotic inpatients . The increase in CDI 
is possibly due to both increasing incidence of SBP and 
increased use of SBP prophylaxis . Despite the increasingly 
widespread use of SBP prophylaxis, the incidence of SBP is 
still on the rise, which, will result in more patients being 
placed on long-term antibiotics for prophylaxis . Both 
SBP and CDI have a significant association and increase 
morbidity and mortality in hospitalized decompensated 
cirrhotic patients .

Multivariate Logistic Regression Analyzing Variables that 
Affect the Incidence of Clostridium difficile
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Broad-spectrum empiric antibiotic therapy 
for skin and soft tissue infections in patients 
with cirrhosis is associated with improved 
outcomes
Amy L. Gould1, Mark J. Radlinski1, Jessica Lewis2, 
James T. Patrie3, Patrick G. Northup4, Stephen H. Caldwell4, 
Nicolas M. Intagliata4; 1Internal Medicine, University of Vir-
ginia, Charlottesville, VA; 2Infectious Diseases, University of 
Virginia, Charlottesville, VA; 3Public Health Sciences, Univer-
sity of Virginia, Charlottesville, VA; 4Gastroenterology and 
Hepatology, University of Virginia, Charlottesville, VA

Background: Bacterial infections are a significant cause 
of morbidity and mortality in patients with cirrhosis, of 
which many are skin and soft tissue infections (SSTI) . 
Current literature suggests a preponderance of gram-neg-
ative (GN) versus gram-positive (GP) SSTI in patients with 
cirrhosis, but data is sparse . Methods: Adult patients with 
cirrhosis and SSTI were identified through the electronic 
medical record between 2010-2015 . Patients with evidence 
of alternative infection source were excluded . Results: 
74 patient encounters were identified and compared 
according to empiric treatment strategy (GP coverage 
alone versus broad coverage to include both GP and GN) . 
24 patients (32%) were treated empirically for GP organ-
isms alone . Clinical characteristics and risk factors between 
the two groups were similar . Patients treated with vanco-
mycin monotherapy had longer hospitalizations (7 .1 days 
versus 4 .4 days in patients with additional GN coverage) 
(p=0 .026) . A total of 17 (23%) patients were readmitted to 
the hospital within 30 days . Rates of hospital readmission 
were significantly higher in patients treated with empiric 
vancomycin or clindamycin monotherapy (11 patients, 
50%) versus those initially treated with broad coverage 
(4 patients, 13%) (p=0 .015) . A total of 16 patients (21 .6%) 
experienced treatment failure . Univariate analysis showed 
admission MELD score to significantly predict treatment 
failure (OR 1 .11; p=0 .037) . Overall 8 patients (11%) died 
within 30 days of admission . A trend toward increased 
risk of 30-day mortality in patients with SSTI treated with 
empiric vancomycin alone was observed (p=0 .072) . Among 
patients with blood cultures positive for bacteria, 4 (57%) 
were GN and 3 (43%) were GP . Among the 4 patients with 
GN infections, 50% of initial antibiotic choices did not 
cover the organism identified . Conclusion: Patients with 
cirrhosis and SSTI that receive empiric GP coverage alone 
appear to have worse outcomes compared to patients 
who receive empiric broad-spectrum antibiotic coverage . 
These outcomes include longer hospital stays, increased 
readmission rates and possible increased 30-day mortality . 
MELD score was predictive of treatment failure and may 
indicate a higher risk of GN SSTI in more advanced stages 
of cirrhosis . Further research is needed to determine 
if empiric GN coverage should be recommended in this 
population, particularly in patients with more advanced 
cirrhosis .
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Impact of diabetes mellitus on the incidence 
and clinical course of spontaneous bacterial 
peritonitis in patients with liver cirrhosis and 
ascites
Tammo L. Tergast2, Hans Laser3,4, Michael P. Manns1,4, 
Markus Cornberg1,4, Benjamin Maasoumy1,4; 1Department 
of Gastroenterology, Hepatology and Endocrinology, Han-
nover Medical School, Hannover Medical School, Hannover, 
Germany; 2Department of Gastroenterology, Hepatology and 
Endocrinology, Hannover Medical School, Hannover Medical 
School, Hanover, Germany; 3Centre for Information Manage-
ment (ZIMt), Hannover Medical School, Hanover, Germany; 
4German Centre for Infection Research (Deutsches Zentrum 
für Infektionsforschung DZIF), Partner-site Hannover-Braun-
schweig, Hannover-Braunschweig, Germany

Background and aims: Bacterial infections are a leading 
cause for hospitalization in patients with liver cirrhosis . 
Hereby spontaneous bacterial peritonitis (SBP) is the most 
common infection and associated with a high morbidity 
and mortality . Diabetes mellitus (DM) is a frequent comor-
bidity in patients with liver cirrhosis reaching a prevalence 
of up to 40% . However, the impact of DM on the incidence 
and the clinical course of SBP remains a poorly studied 
topic . We aimed to investigate the influence of DM on the 
incidence and clinical course of SBP in patients with liver 
cirrhosis and ascites . Patients and methods: A number of 
625 consecutive patients with liver cirrhosis and ascites 
who underwent a paracentesis at Hannover Medical 
School between 2012 and June 2016 were included and 
further followed-up for up to 1 year after the initial para-
centesis (Mean follow-up time: 201 days) . Information 
concerning DM, incidence and clinical course of SBP was 
taken from the patients’ medical records . Survival curves 
were analyzed with the log-rank test . Results: Overall, 
152 patients had diagnosed DM (24%) . At the time of the 
baseline paracentesis (t0), prevalence of SBP was similar 
in DM and no-DM patients (DM: 22% vs . no-DM: 25%; 
p=0 .59) . In contrast, among the patients without a SBP at 
t0 DM was associated with a significant increased risk of 
developing SBP during 1 year of follow-up (DM: 40% vs . 
no-DM: 31%; HR: 1 .46, 95%CI: 1 .01-2 .12; p=0 .045) and also 
associated with a numerically higher all-cause-mortality 
within 1 year (DM: 35% vs . no-DM: 25%; HR: 1 .48, 95%CI: 
0 .99-2 .21; p=0 .06) . However, the clinical course of SBP was 
not altered by the presence of DM in our study . Response 
to empiric antibiotic treatment was also similar between 
DM and no-DM patients . Frequency of gram positive or 
gram negative pathogens in ascites culture was also not 
different between the two groups . Furthermore, among 
patients who developed SBP mortalility was not higher 
in the DM compared to the no-DM cohort (DM: 32% vs . 
no-DM 38%; p=0 .86) . Conclusions: DM is associated with 
a higher long-term incidence of SBP in patients with liver 
cirrhosis . A higher susceptibility to bacterial infection (i .e . 
SBP) may contribute to a numerically lower overall survival 
in cirrhotic patients with DM . However, in patients, who 
develop a SBP, the clinical course of SBP does not seem to 
be altered by the presence of DM .
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Predictors of Bacterial Infection in Acute on 
Chronic Liver Failure
Shekhar S. Jadaun, . Shalimar, Ujjwal Sonika, Baibas-
wata Nayak, Gyan Ranjan, Gyanranjan Rout, Saurabh Kedia, 
Deepak Gunjan; Gastroenterology, All India Institute of Med-
ical Sciences, New Delhi, India

Background: Infections are common in patients with 
cirrhosis, and are associated with increased mortality . 
Acute on chronic liver failure (ACLF) is associated with high 
short term mortality . The present study aimed to evaluate 
the predictors of bacterial infections in patients with ACLF . 
Methods: Consecutive patients with cirrhosis and acute 
decompensation(AD)during period January 2011 to March 
2017 were included . Data was collected regarding etiol-
ogies, onset, organ failure, and site of infections . Predic-
tors of survival were assessed by Cox-proportional hazard 
model . Predictors of infection were assessed by logistic 
regression model . Results: 597 patients with cirrhosis and 
AD were classified into groups- no infection (group 1, 
n=194, 32 .5%), infection at admission or within 48 hours 
(group 2, 315, 52 .8%) and infection after 48 hours (group 
3, n=88, 14 .7%) . Among these patients, no ACLF, ACLF 
grades 1, 2 and 3 were seen in 26 .5%, 9 .1%, 22 .4% and 
40 .4% cases, respectively . Higher frequency of organ fail-
ures including kidney, brain, circulation and respiratory 
failure were seen in groups 2 and 3 as compared with 
group 1 (P < 0 .001 for all) . The frequency of infections 
increased with increasing grades of ACLF and as compared 
with no ACLF group . Infection at admission or within 48 
hours and infection after 48 hours were seen in 29 .7% and 
10 .8% cases with no ACLF; 48 .1% and 24 .1% cases with 
grade 1; 49 .3% and 11 .9% in grade 2; 69 .7% and 17 .0% 
in grade 3 (P < 0 .001) . The most common site of infection 
was pneumonia (37 .9%) followed by spontaneous bacte-
remia (24 .7%), spontaneous bacterial peritonitis (15 .8%) 
and urinary tract infection (12 .2%) . On multivariate anal-
ysis, presence of infection was associated with significantly 
higher mortality [group 2 (HR 2 .65; 95% CI, 1 .82-3 .87, P < 
0 .001) and group 3 (HR 2 .26; 95% CI, 1 .49-3 .42, P<0 .001)], 
as compared with group 1 . On multivariate logistic regres-
sion analysis, presence of advanced hepatic encephalop-
athy (grades 3 and 4) OR 2 .75 (1 .34-1 .64) and elevated 
total leucocyte count OR 1 .0 (1 .0-1 .0), P < 0 .001 were asso-
ciated with infections . Conclusion: Infections are common 
and are associated with poor outcome in ACLF . Advanced 
hepatic encephalopathy and increased total leucocyte 
count are associated with infections .
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Efficacy of early empiric antibiotic treatment 
and its impact on short-term mortality in 
cirrhotic patients with subsequent identifica-
tion of the infecting bacteria
Gaia Caccamo, Roberto Filomia, Maria Stella Franzè, Ser-
ena Porcari, Concetta Pitrone, Carlo Saitta, Irene Cacciola, 
Giovanni Squadrito, Giovanni Raimondo, Sergio Maimone; Unit 
Of Clinical and Molecular Hepatology, Azienda Ospedaliera 
Universitaria Policlinico G. Martino di Messina, Messina, Italy

Background: Empiric antibiotic treatment (EAT) is manda-
tory in cirrhotic patients with bacterial infections (BIs) . 
Aim: To analyze antibiotic sensitivity of bacteria isolates 
from microbiological culture and to assess the efficacy of 
EAT in terms of clinical outcomes and short-term mortality 
in patients with microbiological cultures proven bacterial 
infections . Patients and Methods: We retrospectively eval-
uated 157 BIs in 146 cirrhotics [55 .5% male; age 65 .8±12 .5 
years; Child-Pugh A/B/C:25/87/34, MELD:14 .4±7 .6] 
consecutively hospitalized from January 2009 to March 
2015 . Bacteria isolates were classified in sensitive (SI), 
multi-drug-resistant (MDR), extensively drug-resistant 
(XDR) and pandrug-resistant (PDR) . Clinical and laboratory 
features associated to EAT failure, mortality at 1-month 
(M-1) and 3-months (M-3) were evaluated . Results . 
Cultures tested positive in 81/157 (51 .6%) of BIs episodes . 
Thirty-five of 81(43 .2%) isolates were SI, 39(48 .1%) 
MDR, 6(7 .4%) XDR, and 1(1 .8%) PDR . EAT was changed 
according to antibiogram in 26/81(32%) of the cases . MDR 
were more frequently isolated in patients who changed 
EAT than in those who did not (5/26 vs 30/55, respectively, 
p=0 .003) . BIs with EAT failure had longer duration of anti-
biotic therapy (13 .1±6 .1 vs 6 .1±2 .8 days, p<0 .001), longer 
in-hospital-stay (19 .6±11 .6 vs 11 .4±6 .1, p=0 .002), higher 
MELD (15 .35±7 .40 vs 12 .06±4 .12, p=0 .012) and MELD-Na 
scores (18 .12±7 .45 vs 14 .24±5 .51, p=0 .01), higher bilirubin 
(3 .9±6 .8 vs 1 .8±3 .4, p=0 .025), C-reactive protein (c-RP) 
(2 .41±1 .44 vs 1 .74±0 .73, p=0 .007), higher white blood cells 
count (WBC) (9,196±7,737 vs 4,651±2,239, p=0 .007) and 
lower albumin (2 .99±0 .53 vs 3 .32±0 .55, p=0 .014) . M-1 and 
M-3 was of 13 .6% and 25 .9%, respectively and it was not 
statistically different in patients who changed EAT and 
those who did not . Conclusions: EAT was not confirmed 
in about one third of cases of positive cultures mainly 
due to selection of MDR isolates . The change of EAT was 
associated to a longer antibiotic-therapy, longer in-hospi-
tal-stay, higher MELD, c-RP, WBC count, but did not affect 
short term mortality .
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Liver Insufficiency Is Associated With Mortality 
In Patients With Cirrhosis And Infectious Endo-
carditis: A Case Control Study
Manon Allaire1, Isabelle Ollivier-Hourmand1, Salah Zerkly2, 
Christophe Bureau3, Thierry Thevenot4, Armand Gari-
oud5, Patrice P. Cacoub6, Gilles Macaigne7, Laurent Alric8, 
Vincent Jouannaud9, Hortensia Lison10, Carine Chag-
neau-Derrode11, Alexandre Pariente12, Agnes Pelaquier13, 
Marc Bourlière14, Xavier Causse15, Jean-Baptiste Nousbaum16, 
Jérôme Dumortier17, Alexandre Louvet18, Isabelle Rosa19, 
Nathalie Ganne-Carrie20, Ryme Chentouh6, Anis Sfaxi21, 
Jerome Gournay22, Hélène Blasco-Perrin23, Theresa Antonini24, 
Laurent Spahr25, Jean-Pierre Bronowicki26, Christine Sylvain27, 
Vincent Di Martino28, Jean-Didier Grange29, Jacques Denis30, 
Karine Dupont31, Thong Dao1, Jean-François D. Cadranel5, 
Association Nationale des Hépato-Gastroentérologues des 
Hôpitaux généraux de France32; 1Service d’Hepato-gastroen-
terologie, CHU CAEN, CAEN, France; 2Service d’Information 
medicale, GHPSO-ANGH, Creil, France; 3Service d’Hepato-gas-
troenterologie, CHU Purpan, Toulouse, France; 4Service 
d’Hepato-gastroenterologie, CHRU Jean Minjoz, Besancon, 
France; 5Service d’Hepato-gastroenterologie, GHPSO-ANGH, 
Creil, France; 6Service de Medecine Interne, CHU Pitie-Salpetri-
ere, Paris, France; 7Service d’Hepato-gastroenterologie, Centre 
hospitalier, Lagny-sur-Marne, France; 8Service de Medecine 
Interne, CHU Purpan, Toulouse, France; 9Service d’Hepato-gas-
troenterologie, Centre hospitalier, Montfermeil, France; 10Ser-
vice d’Hepato-gastroenterologie, GHPSO-ANGH, Creil, France; 
11Service d’Hepato-gastroenterologie, CHU Poitier, Poitiers, 
France; 12Service d’Hepato-gastroenterologie, Centre hos-
pitalier, Pau, France; 13Service d’Hepato-gastroenterologie, 
Centre hospitalier, Montelimar, France; 14Service d’Hepa-
to-gastroenterologie, Hôpital Saint Joseph, Marseille, France; 
15Service d’Hepato-gastroenterologie, Centre hospitalier, 
Orleans, France; 16Service d’Hepato-gastroenterologie, CHU 
brest, Brest, France; 17Service d’Hepato-gastroenterologie, 
CHU Edouard Herriot, Lyon, France; 18Service d’Hepato-gas-
troenterologie, CHRU, Lille, France; 19Service d’Hepato-gas-
troenterologie, Centre hospitalier, Creteil, France; 20Service 
d’Hepatologie, CHU Jean Verdier, Bondy, France; 21Service de 
Cardiologie, Centre hospitalier, Lagny sur marne, France; 22Ser-
vice d’Hepato-gastroenterologie, CHU Nantes, Nantes, France; 
23Service d’Hepatologie, CHU Purpan, Toulouse, France; 24Ser-
vice d’Hepatologie, CHB Paul Brousse, Villejuif, France; 25Ser-
vice d’Hepato-gastroenterologie, Hôpitaux universitaires, 
Geneve, Switzerland; 26Service d’Hepato-gastroenterologie, 
CHU Nancy, Vandœuvre-les-Nancy, France; 27Service d’Hepa-
to-gastroenterologie, CHU Poitiers, Poitiers, France; 28Service 
d’Hepato-gastroenterologie, CHRU Jean Minjoz, Besancon, 
France; 29Service d’Hepatologie, CHU Tenon, Paris, France; 
30Service d’Hepato-gastroenterologie, Centre hospitalier Sud 
Francilien, corbeil Essonnes, France; 31Service d’Hepato-gas-
troenterologie, GHPSO-ANGH, Creil, France; 32ANGH, Paris, 
France

Background: Data on infectious endocarditis (IE) in 
patients with cirrhosis (PC) are based on small and old 
series . We aimed to describe characteristics and predictors 
of mortality of IE in PC . Methods: 101 PC and 101 controls 
with IE matched for sex, age, date of IE and diabetes were 
retrospectively selected in 23 liver units between 2000 and 
2013 . Results: Mean age was 60 .8±10 .5 in PC and 60 .6±11 .5 
in controls . Causes of cirrhosis were excess alcohol intake 
(79 .6%), viral (17 .3%) and metabolic syndrome (14 .3%) . 
Child-Pugh scores were A:10 .4% B:41 .7% and C:47 .9% 
with a MELD score of 17±7 .8 . Prior history of cardiopathy 

was found in 24 .8% of PC and 37 .6% of controls (NS) . The 
most frequent bacteria involved were gram-positive cocci . 
PC received significantly fewer aminoglycosides (p=0 .0007) 
and rifamycin (p=0 .03) . Valve surgery was performed in 
25 .7% of PC compared to 41 .6% of controls (p=0 .02) . 
Proportion of patients who died just after cardiac surgery 
was similar between the 2 groups (9 .7% for PC vs . 8 .7% 
for controls) . Recovery was lower in PC (58 .2% vs . 77 .0%, 
p=0 .006) with higher rate of in hospital mortality (41 .8% 
vs . 23 .0%, p=0 .006) . In PC, PT≤40% (OR=7 .3; p=0 .002) 
and heart failure (OR=3 .8; p=0 .02) were independent risk 
factors of mortality, whereas albumin was the single one 
in controls (OR=0 .9, p=0 .02) . Conclusion: PT≤40% is the 
strongest predictive factor of mortality related to IE in PC . 
Use of aminosides and rifamycin might be reassessed in  
PC and cardiac surgery should be considered for less 
severe patients .
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Predictive value of the preoperative neutro-
phil-to-lymphocyte ratio for the development of 
hepatocellular carcinoma in HBV-associated 
cirrhotic patients after splenectomy
Zhaoqing Du1, Jianbin Bi1, Jian Dong1, Xufeng Zhang1, Rongq-
ian Wu2; xi'an jiaotong university; 1Department of Hepatobi-
liary Surgery, The First Affiliated Hospital of Xi’an Jiaotong 
University, Xi’an, China; 2Shaanxi Provincial Center for Regen-
erative Medicine and Surgical Engineering, xi’an jiaotong uni-
versity, Xi’an, China

The neutrophil to lymphocyte ratio (NLR), a simple marker 
of inflammation, has recently been showed to predict 
tumor recurrence in hepatocellular carcinoma (HCC) 
patients after hepatic resection or liver transplantation . 
However, whether it can be used to predict HCC develop-
ment in cirrhotic patients remained unknown . Splenec-
tomy is a common treatment for cirrhotic patients with 
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hypersplenism and portal hypertension . The aim of this 
study was to evaluate the predictive value of the preoper-
ative NLR for the development of HCC in cirrhotic patients 
who underwent splenectomy . A total of 230 HBV-asso-
ciated cirrhotic patients who underwent splenectomy in 
our hospital from January 2000 to December 2012 were 
included in this study . We found that 38 (16 .52%) patients 
developed HCC after splenectomy during the follow-up 
period . An elevated preoperative NLR was associated with 
increased risk of developing HCC in cirrhotic patients after 
splenectomy . The optimal cutoff value of NLR for HCC 
development was 2 .27 . In patients who developed HCC 
during the follow-up period, NLR scores showed no predic-
tive value in overall survival after splenectomy . However, 
NLR scores appeared to have a much better predictive 
value in overall survival in patients who did not develop 
HCC . In conclusion, cirrhotic patients who underwent sple-
nectomy remains at a relatively high risk of developing 
HCC, and an elevated preoperative NLR is associated with 
HCC development in cirrhotic patients who underwent 
splenectomy for hypersplenism .

Preoperative neutrophil-to-lymphocyte ratio (NLR) and over-
all survival after splenectomy .
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Prospective evaluation of the Thromboelas-
trography (ROTEM®) profile in patients with 
Acute-on-Chronic Liver Failure (ACLF) and 
decompensated cirrhosis.
Annabel Blasi1, Andrea Calvo1, Maria Hernandez3, Juan Car-
los Reverter2, Javier Fernandez3, Andres Cardenas1; 1Anes-
thesia Department, Hospital Clinic, University of Barcelona, 
Barcelona, Spain; 2Hematology, Hospital Clinic, Barcelona, 
Spain; 3Liver Unit, Hospital Clinic, Barcelona, Spain

Background & Aims: Thromboelastography (TE) is a useful 
tool for monitoring coagulation in patients with compen-
sated and decompensated cirrhosis (DC) . The TE profile 
in compensated cirrhosis is usually normal, whereas in 
decompensated cirrhosis it can be hypo or hypercoagu-
lable . TE has not been adequately studied in patients with 
ACLF . Our aim was to assess the TE profile in patients with 
ACLF (grades 1-3) and in patients with DC . Methods: We 

evaluated patients with ACLF and DC at Hospital Clinic 
in Barcelona, Spain from August/2015 to December/2016 . 
Blood samples for TE (ROTEM®) were obtained at admis-
sion and at 48-72 hr . Patients were followed for 3 months . 
We excluded patients with prior transfusions other than 
red blood cells within one week of inclusion . Sample 
size was calculated by estimating TE profiles in patients 
with DC available in the literature . A hypo-coagulable 
profile was defined by the presence of 3 or > parame-
ters under the reference range . Results: 34 patients with 
ACLF and 28 with DC were included . Patients with ACLF 
displayed a more intense hypo-coagulable profile (56% 
vs 29% in patients with DC; p=0 .04) . Time to initial fibrin 
formation was delayed in patients with ACLF compared 
to those with DC . In patients with ACLF, clot formation 
time (CFT) was delayed [CFTINTEM 132(79-182) vs . 161(79-
259) p=0 .009] compared to its baseline value 48h later . 
Maximum clot firmness (MCF) was also reduced [MCFINTEM 
[51(44-61) vs 47(39-56) p= 0 .007] compared to the base-
line value 48h later . In contrast, both parameters (base-
line and 48h later) improved in patients with DC; CFTINTEM 
[110(86-160) vs . 100(63-141), p=0 .005] and MCFINTEM 
[55(48-60) vs . 57(49-65, p=0 .02)] . Bleeding events at admis-
sion and during hospitalization were similar among both 
groups . Blood product requirements (red blood cells, fresh 
frozen plasma, platelet, and fibrinogen) during hospital-
ization were higher in patients with ACLF compared to 
those with DC (44% vs . 18%, p=0 .02) . CFT at admission 
was similar among ACLF grades 1,2,3 but more prolonged 
in ACLF 3 vs . ACLF 1&2 at 72h (192(123-339)& 188(107-
219) vs .318(149-773) p=0 .02 . CLIF-SOFA score (10 (10-13) 
vs . 7 (7-8), hospital stay (18 (11-26) vs . 8 (5-13) days), and 
28 and 3-month mortality (50 vs . 7%) and (66 vs . 11%) 
were higher in patients with ACLF . Conclusion Patients 
with ACLF display a more hypo-coagulable profile than 
patients with DC . Clot formation time and maximum clot 
firmness progressively worsen 48 hours after admission 
in patients with ACLF but in contrast, improve in those 
with DC . Bleeding events among both groups were similar 
however patients with ACLF required more transfusions .
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Decrease of platelet count is a negative indi-
cator of acute-on-chronic liver failure outcome
Shanshan xu1, Yali chen2, Xinhuan Wei1, Wei Lin1, Jing zhang1; 
Beijing You'an Hospital, Capital Medical University, Beijing 
Lu'he Hospital, Capital Medical University; 1Beijing You’an 
Hospital, Capital Medical University, Being, China; 2Beijing 
Lu’he Hospital, Capital Medical University, Being, China

Background and aim: Thrombocytopenia (platelet 
count<125x109/L) was often seen in serious disease . 
In some acute-on-chronic liver failure (ACLF) patients 
platelet count decrease significantly . We deduced that 
platelet decrease might correlated with prognosis of ACLF . 
Methods: ACLF patients were recruited from September 
2014 to September 2016 prospectively . All the patients 
were followed up until discharge . The diagnostic criteria 
is based on diagnostic criteria for ACLF developed by the 
European Association for the Study of the Liver . Serum 
thrombopoeitin was detected by ELISA . Results: Fifty 
four ACLF patients were recruited and the mortality 
rate was 33 .3% . The average age was 46 .1±11 .7, male 
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patients accountedfor 85 .2% . 72 .2% was HBV related 
ACLF and the others were alcoholic . The average baseline 
platelet counts was 80 .0(36 .0,334 .0)×109/L . Platelet count 
decreased more in dead group than survivors ((-43 .4±58 .9) 
×109/L vs (-11 .5±29 .1) ×109/L, P=0 .041) . The cutoff value of 
difference of platelet count between discharge and base-
line were set as -27 .5×109/L . The fatality rate was signifi-
cantly higher in those platelet count decreased more than 
27 .5×109/L (72 .2% vs 22 .2%, P=0 .000) . Univariate analysis 
showed that platelet count, prothrombin time activity, 
activated partial thromboplastin time and serum glucose 
were independent factors of the prognosis . Multivariate 
analysis showed that platelet count change was the only 
independent factor of the prognosis . Area under receiver 
operating curve was 0 .743(0 .962~0 .998) . The level of 
serum thrombopoeitin were not significantly different 
between survival group and death group (P>0 .05) . Conclu-
sions: The baseline platelet count in ACLF patients was 
significantly lower . Platelet count decreased more in death 
patients than in survivors and was the only indicator for 
in-hospital death . Platelet decrease may not due to bone 
marrow suppression . Consumption or redistribution of 
platelet should be considered .
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A Reverse Metabolomics Approach Identifies 
Circulating Liver-Specific Biomarkers of the 
Hepatic NADH/NAD+ Ratio
Russ Goodman1, Rohit Sharma2, Vamsi Mootha2; 1Gastro-
enterology, Massachusetts General Hospital, Boston, MA; 
2Department of Molecular Biology, Massachusetts General 
Hospital, Boston, MA

Background: Traditional plasma metabolomics is a 
powerful tool for characterizing in vivo circulating metab-
olite profiles that differ between groups, but suffers from 
being primarily a descriptive tool that is often difficult to 
translate into meaningful mechanistic insights . In contrast 
to this traditional “forward metabolomics” approach, 
we have developed a “reverse metabolomics” approach 
where we first make precise in vivo tissue-specific meta-
bolic alterations and then characterize changes in in vivo 
plasma metabolite profiles . This, in turn, allows us to 
relate changes in circulating metabolites to tissue-specific 
metabolic alterations . We demonstrate proof of principle 
of this approach by characterizing circulating metabolite 
profiles that result in precise alterations in the NADH/NAD+ 
ratio in hepatic tissue, an essential metabolic parameter 
that is a key determinant of many of the functions and 
pathologies of the liver . Methods: We expressed LbNOX, a 
genetically encoded NADH oxidase that lowers the NADH/
NAD+ ratio in different cellular compartments, in the liver 
of mice . We subsequently characterized alterations in both 
intracellular liver and circulating plasma metabolites using 
an unbiased metabolomics approach, and compare these 
changes with alterations in hepatic and plasma metabo-
lite profiles after alcohol gavage, which increases hepatic 
NADH/NAD+ . Results: We identified and characterized five 
circulating metabolites that are sensitive to alterations 
in the hepatic NADH/NAD+ ratio, a subset of which we 
demonstrate are entirely produced by the liver and which 
have previously been linked to non-alcoholic fatty liver 
disease, alcoholic liver disease, and hepatic insulin sensi-
tivity . Conclusion: We provide the first proof of principle 

of a reverse metabolomics approach where in vivo circu-
lating metabolic differences are related to specific meta-
bolic changes in a given tissue . Our findings specifically 
relate liver-specific metabolites, which have previously 
been linked to a number of disease processes, to alter-
ation in the hepatic NADH/NAD+ ratio, providing mech-
anistic insight and a demonstration of the power of this 
approach .
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A potential role of cancer testis antigens in 
hepatocellular carcinoma progression
Amanda J. Craig1, Carlos Villacorta-Martin1, Ismail Lab-
gaa1,3, Mehmet E. Ahsen2, Sebastiao N. Martins-Filho1,4, 
Delia D’Avola1,5, Ashley E. Stueck6, Stephen C. Ward6, 
M. Isabel Fiel6, Ganesh Gunasekaran7, Swan N. Thung6, 
Josep M. Llovet1,8, Myron E. Schwartz7, Gustavo Stolovitzky2,9, 
Bojan Losic2, Augusto Villanueva1,10; 1Liver Diseases, Icahn 
School of Medicine at Mount Sinai, New York, NY; 2Genetics 
and Genomic Sciences, Icahn School of Medicine at Mount 
Sinai, New York, NY; 3Division of Visceral Surgery, Lausanne 
University Hospital CHUV, Lausanne, Switzerland; 4Pathology, 
University of Sao Paulo, Sao Paulo, Brazil; 5CIBEREHD, Clinica 
Universidad de Navarra, Pamplona, Spain; 6Pathology, Icahn 
School of Medicine at Mount Sinai, New York, NY; 7Surgery, 
Icahn School of Medicine at Mount Sinai, New York, NY; 85. 
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Research Center, IBM, Yorktown Heights, NY; 10Hematology 
and Medical Oncology, Icahn School of Medicine at Mount 
Sinai, New York, NY

Introduction: Liver cancer is the second leading cause of 
cancer related mortality . At advanced stages, systemic 
agents are only able to modestly increase survival, high-
lighting the need for new therapies . Cancer testis antigens 
(CTAs) are a family of proteins with restricted expression 
during gametogenesis and re-activated in cancer . Our 
aim is to evaluate if CTAs have direct oncogenic poten-
tial in hepatocellular carcinoma (HCC), and may serve as 
therapeutic targets . Methods: We performed RNA-seq on 
multiple regions of single HCC nodules from 10 patients 
treated with resection . We conducted differential gene 
expression to identify regional alterations . Gene Set 
Enrichment Analysis (GSEA) was performed using the 
Hallmark gene sets and a testis-specific CTAs (n=68) gene 
signature . CTAs de-regulation was validated in 2 external 
cohorts (Heptromic dataset (HD), n=228; and TCGA, 
n=377) . We also leveraged matched SNP and expression 
data to build cis-eQTL priors with which we constructed 
a causal network using Bayesian inference . MAGEA3/6 
was depleted from HCC cell lines (Alexander, PLC5) using 
shRNAs . We measured proliferation using an MTS assay 
and performed RNA-seq on MAGEA3/6 knockdown cell 
lines . Results: There was a significant co-expression of 
CTAs located within the same locus in our multi-region-
ally sampled 10 HCCs, which was particularly evident for 
Chr . Xq28 (MAGEA3, MAGEA6, MAGEA12, CSAG1; r>0 .8, 
P<0 .001) . These CTAs were significantly associated to 
poorly differentiated tumors regions compared to well or 
moderate (P<0 .05) . We confirmed significant up-regula-
tion (FDR<0 .05) of MAGEA3 in two external datasets (HD: 
median fold change >20; TCGA: median fold change>19) . 
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We also found an association between MAGEA3 and 
poorly differentiated tumors in the HD (P=0 .02) and we 
further confirmed co-expression of CTAs located in Chr . 
Xq28 (r=0 .65, r=0 .83 for HD and TCGA, respectively) . Over 
expression of MAGEA3 (8% of patients) is correlated with 
worse survival in the TCGA dataset (P=0 .05) . MAGEA6 is 
a causal regulator among CTAs in our gene-gene regula-
tion inference network . We found a significant decrease in 
proliferation in shRNA-MAGEA3/6 treated cells compared 
to control (P<0 .001, 38-44%) . RNA-seq of knockdown 
cells confirmed down-regulation of MAGEA3/6 and GSEA 
revealed enrichment of apoptosis and hypoxia hallmark 
(FDR<0 .005) . Conclusions: CTAs located in Chr . Xq28 are 
up-regulated in HCC and correlate with an aggressive 
phenotype . MAGEA6 is a key causal regulator of CTAs and 
HCC cell lines show a dependence on MAGEA3/6 for prolif-
eration . These results suggest that CTAs could drive HCC 
progression and should be further considered as novel 
drug targets .
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Functional comparison of a novel three-dimen-
sional liver organoid platform compared to 2-D 
cell culture- a better tool to assess hepatotox-
icity?
Sivarajan T. Chettiar2, Dutta Devanjali2, Sivasankar Nanda2, 
Swati Shukla2, Sonal Asthana1, Arun Chandru2, Tuhin Bhow-
mick2; 1Integrated Liver Care team, Aster CMI Hospital, Banga-
lore, India; 2Pandorum Technologies, Bangalore, India

Background: Hepatotoxicity assays are an integral compo-
nent of drug development . Current assays for liver metab-
olism and toxicity use transformed hepatoma cell lines in 
2-D plate culture . 3-D cell culture produced ‘organoids’ 
recapitulate in vivo architecture, functionality, and genetic 
signature of original tissue, and may be a better tool to 
mimic drug metabolism and study toxicity in vitro . We 
present functional results of a novel 3-D organoid based 
cell culture system . Methods: 3D organoid cultures were 
constituted by mixing different sources of hepatocytes 
(primary & HCC) along with MSC (Mesenchymal Stem cells) 
and endothelial cells in a proprietary ratio to obtain self-as-
sembled organoids in a 96-well tissue culture plate . These 
organoids were maintained in a special media composed 
of hepatocyte media and endothelial media in a 1:1 ratio . 
The organoids were characterized by by histopathology 
and IHC . ELISA was performed to check secretory proteins 
albumin, transferrin and fibronectin . RT-PCR analysis was 
done to look at transcript levels of Phase1-3 enzymes and 
secretory proteins . These results were compared to stan-
dard 2-D Cell cultures of HepG2 cell line . Results: 3-D Liver 
organoids were viable for four weeks, much longer than 
cells in standard culture . Primary liver organoids (PLO) 
showed condensed micro architecture within the organ-
oids with the formation of micro vasculature and bile 
canaliculi formation . The sections a showed collagen depo-
sition and albumin accumulation within the hepatic cores . 
HepG2 liver organoids (HLO) showed higher expression 

of CYP2B6, CYP3A4 (phase I enzymes), UGT2B4 (Phase II  
enzyme) and SLC2A7 (phase III enzymes)as compared to 
the 2D cultured cells . Conclusion: 3D multicomponent 
liver organoids show a several-fold higher expression of 
important biomarkers such as Albumin (ALB), Fibronectin 
(FNT), and phase 1 to 3 enzymes compared to 2-D cell 
culture . The tissue microarchitecture and composition on 
microscopy mimics a liver-like microenvironment .

PLO section (A) Masson’s Trichrome staining Day 15 shows collagen in the 
ECM (Nuclei-Black, cytoplasm and red and collagen-blue) (100uM scale bar). 
(B) immunohistochemistry (IHC) for albumin on day 25.
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Hepamine - A Liver Disease Microarray Data-
base, Visualization Platform and Data-Mining 
Resource
Timo Itzel2, Matthias Evert2, Andreas Teufel1; 1Department of 
Medicine I, Regensburg University Medical Center, Regens-
burg, Germany; 2Department of Pathology, University of 
Regensburg, Regensburg, Germany

Motivation: Throughout the past two decades, numerous 
gene expression profiling data on literally all liver diseases 
were generated and stored in public databases . These data 
are thought to contain deep insights into the molecular 
development of liver diseases, support the development 
of molecular diagnostics and ultimately promote preci-
sion medicine in hepatology . However, once published the 
majority of these data remain idle . Only very few data 
were used for additional analyses or comparative projects 
by the hepatology research community . This may mostly 
be due to the limited bioinformatics knowledge on how to 
obtain and analyze the stored raw data by most biomedical 
research personnel . In order to overcome this barrier and 
to support an easy translation of bioinformatics data into 
translational hepatology research, we created Hepamine, 
a liver disease microarray database, visualization platform 
and data-mining resource . Methods: Microarray data 
were obtained from the ArrayExpress Archive of Func-
tional Genomics Data (http://www .ebi .ac .uk/arrayexpress) . 
Pre-analysis of expression data was performed using R 
statistical software and microarray analysis packages from 
the Bioconductor repository (https://www .bioconductor .
org) . Expression data were stored locally in a MySQL data-
base . Results: We have generated Hepamine, a web-based 
repository of pre-analyzed microarray data for various 
liver diseases . Among these are HCC, CCC, liver fibrosis/
cirrhosis, viral hepatitis, autoimmune liver disease, fatty 
liver disease, liver regeneration, and biliary atresia . At 
its initial release Hepamine contains more than 25 gene 
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expression datasets or relevant subsets . A self-explana-
tory website offers open and easy access to the respective 
gene expression profiles and support to compare samples, 
experiments and various liver diseases . Results are visu-
alized in simple three color tables indicating up-, down-, 
or no differential expression in multiple experiments . 
In addition the user is able to obtain the corresponding 
values in detail . To enlarge the scope of the Hepamine, all 
data were linked to common functional and genetic data-
bases, in particular offering information on the respective 
gene, signaling pathway analysis and evaluation of biolog-
ical functions by means of gene ontologies . Conculsion: 
Hepamine provides comprehensive data and easy access 
to various hepatologic gene expression data . It will open 
this widely unused resource particularly to hepatologists 
without bioinformatics or microarray profiling experience 
and substantially facilitate the translation of numerous 
expression data to molecular hepatology research .
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Hepatic stellate cell-targeted pharmacolog-
ical EGFR inhibition for HCC chemoprevention
C. Billie Bian1, Takaaki Higashi1,2, Manjeet Deshmukh1, 
Shigeki Nakagawa1,2, Adam Vincek3, Anu Venkatesh1, 
Anna Koh1, Nicolas Goossens1,4, Hadassa Hirschfield1, 
Naoto Fujiwara1,5, Atsushi Ono1,6, Hiroki Hoshida1, 
Mohamed El-Abtah1, Noor Ahmad1, Roberto Sanchez3, 
Bryan C. Fuchs7, Klaas Poelstra8, Jai Prakash9, Yujin Hoshida1; 
1Division of Liver Diseases, Department of Medicine, Icahn 
School of Medicine at Mount Sinai, New York, NY; 2Depart-
ment of Gastroenterological Surgery, Kumamoto University, 
Kumamoto, Japan; 3Department of Pharmacological Sciences, 
Icahn School of Medicine at Mount Sinai, New York, NY; 4Divi-
sion of Gastroenterology and Hepatology, Geneva University 
Hospital, Geneva, Switzerland; 5Department of Gastroenter-
ology, University of Tokyo, Tokyo, Japan; 6Department of 
Gastroenterology and Metabolism, Hiroshima University, Hiro-
shima, Japan; 7Division of Surgical Oncology, Massachusetts 
General Hospital Cancer Center, Boston, MA; 8Department of 
Pharmacokinetics, University of Groningen, Groningen, Neth-
erlands; 9Department of Targeted Therapeutics, University of 
Twente, Enschede, Netherlands

Background We previously reported that epidermal 
growth factor receptor (EGFR) pathway activation in 
hepatic stellate cells (HSCs) is a target of hepatocellular 
carcinoma (HCC) chemoprevention by a small molecule 
kinase inhibitor, erlotinib, in rodent models (Hepatology 
59;1577,2014), based on which a proof-of-concept clinical 
trial was initiated (NCT02273362) . However, the known 
toxicities of the drug may limit its use as a preventive 
medicine in clinic . To circumvent the concern, we have 
evaluated whether stellate cell-targeted drug delivery 
reduces the toxicities, while maintaining the chemopre-
ventive effect . Methods HSC-targeted biodegradable 
mesoporous silica nanoparticles were formulated through 
esterification with PDGFRB-targeting peptides, and subse-
quently loaded with erlotinib (PPB-NP-erlotinib) . Cellular 
internalization of the nanoparticles was assessed in HSC 
cell lines TWNT4 and LX2, as well as a hepatoma-derived 
line HepG2, and biodistribution was evaluated in CCl4-in-
jected mice . Chemopreventive effects were assessed in a 
rat model of cirrhosis-driven HCC development induced 

by low-dose repeated DEN injection . Results The nanopar-
ticles, stably releasing erlotinib for 12 days in rat plasma, 
were internalized in a PDGFRB-dependent manner in 
HSC cells lines, but not HepG2 . HSC-targeted nanopar-
ticles increased relative accumulation to the liver from 
16% to 31% compared to non-targeted nanoparticles 
in CCl4-injected mice . In the low-dose DEN-injected rats, 
systemic erlotinib administration reduced the burden of 
GSTP1-positive foci to 31% (p=0 .16), whereas PPB-NP-er-
lotinib further reduced the foci to 21% (p=0 .01) with 
17% less total cumulative dose of erlotinib (7 .3-fold more 
reduction when erlotinib dose was adjusted) . GPC3-posi-
tive foci (p=0 .04) and p-EGFR-positive HSCs (p=0 .05) were 
similarly more significantly reduced by PPB-NP-erlotinib 
compared to systemic treatment . In contrast, liver fibrosis 
reduction was comparable, suggesting that the effect of 
EGFR inhibition in activated HSCs is more influential on 
carcinogenesis than fibrogenesis . PPB-NP-erlotinib elicited 
less hepatotoxicity measured by hepatocytic apoptosis 
(p=0 .04) . Conclusion Our data suggest that HSC-targeted 
erlotinib delivery enhances chemopreventive effects with 
less toxicity . This strategy can be extended to other selec-
tive molecularly-targeted agents, and enable more potent 
and safer molecular HCC chemoprevention .
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An Exonic Variant in the Alkaline Ceramidase 
1 (ACER1) Gene has a highly suggestive asso-
ciation with Bridging Fibrosis and Cirrhosis in 
NAFLD: Results from Exome Chip Analysis
Naga P. Chalasani1, Xiuqing Guo2, Samer Gawrieh1, Kent Tay-
lor2, Matthew Budoff2, Yang Hai2, Yii-der I. Chen2, Kather-
ine P. Yates3, jERRY ROTTER2; 1Indiana University, Indianapolis, 
IN; 2LA Biomed, Los Angeles, CA; 3Johns Hopkins School of 
Public Health, bALTIMORE, MD

Background: Nonalcoholic fatty liver disease (NAFLD) 
can progress to advanced fibrosis and cirrhosis . Why 
some patients with NAFLD develop advanced fibrosis 
and cirrhosis while others do not is currently unclear, but 
genetic factors are suspected to play a role . Aim: To iden-
tify novel genetic loci associated with advanced fibrosis 
and cirrhosis in patients with NAFLD . Methods: Geno-
typing was conducted using Illumina Infinium Exome-24 
Beadchip on two extreme phenotypes – 252 patients with 
well characterized NAFLD and bridging fibrosis or cirrhosis 
(NAFLD cirrhosis) and 1301 individuals without NAFLD 
(controls) . Patients with NAFLD cirrhosis were recruited 
from the NASH CRN studies whereas controls without 
hepatic fat by computerized tomography were recruited 
from the Multi Ethnic Study of Atherosclerosis (MESA) . 
After quality control, there were 20,304 SNPs available for 
single variant analysis . A P-value < 2 .5 x 10-6 was consid-
ered statistically significant based on Bonferroni correction 
for number of SNPs included . All subjects provided written 
informed consent for genetic analyses . Results: Selected 
characteristics in the NAFLD cirrhosis group: age 54 .9 years, 
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female 70%, Caucasian 92%, and in Controls: age 63 .4 
years, female 52%, Caucasian 100% Two SNPs in PNPLA3 
(chromosome 22) and two SNPs in SAMM 50 (chromosome 
22) had significant and one SNP in ACER1 (chromosome 
19) had highly suggestive relationship with NASH cirrhosis 
(Table 1) . In the conditional analysis, after controlling for 
PNPLA3 exm-rs2281135 which had the strongest associa-
tion with NASH cirrhosis, PNPLA3 exm1615958; SAMM50 
exm1616032 and SAMM50 exm2273041 were no longer 
statistically significant . However, after controlling for 
PNPLA3 exm-rs2281135, the association between ACER1 
exm1413516 and NASH cirrhosis remained highly sugges-
tive with p-value7 .74E-06 . Conclusion: In addition to an 
intronic SNP in PNPLA3, an exonic variant in ACER1 had 
highly suggestive association with NAFLD patients with 
bridging fibrosis and cirrhosis . ACER1 is critical in the 
degradation of ceramides which may play an important 
role in the pathogenesis of steatohepatitis by mediating 
insulin resistance, oxidative stress, inflammation, and 
apoptosis .
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DNA methylation induced by liver transplanta-
tion in children may predict gene sets associ-
ated with acute cellular rejection.
Mylarappa Ningappa, Chethan Ashokkumar, 
George V. Mazariegos, Brandon W. Higgs, Tomi Pastinen, 
Rakesh Sindhi; SURGERY, UNIVERSITY OF PITTSBURGH, Pitts-
burgh, PA

Background: DNA methylation can regulate gene tran-
scription . Purpose: To determine the role of DNA meth-
ylation in liver transplant (LTx) rejection in children . 
Methods: We compared genome-wide DNA methylation 
using Illumina EPIC array with probes for ≈850000 CpG 
sites in pre- and post-LTx peripheral blood lymphocyte 
samples from eight unique pediatric subjects, four with 
early rejection (R) and four who were non-rejectors (NR) . 
Using ChAMP R package methylation differences were 
determined between R and NR separately in pre- and 
post-LTx samples, and between pre-Tx and post-Tx samples 
within outcome groups . Methylation status was expressed 
as the beta-value with 0=no methylation, and 1=complete 
methylation . Positive and negative deltaBeta (db) implied 
increased and decreased methylation and implied respec-
tively, decreased and increased transcription of the associ-
ated gene . Differentially methylated candidate CpG sites 

(prefix ‘cg’) showed fold-change <0 .8 and >1 .2 and p-value 
≤ 0 .001 . Gene set predicted with methylation were eval-
uated with whole transcriptome sequencing of periph-
eral blood lymphocyte samples obtained early after LTx 
from 32 NR and 23 R . Results: Between-group comparisons 
identified 31 differentially methylated CpG sites, six of 
which are described . Among R before and after LTx, posi-
tive deltaBeta (db=0 .39) of cg12690462 in a Transcription 
Start Site of UBASH3A, the Suppressor of T-Cell Receptor 
Signaling, predicted decreased transcription of this gene 
and enhanced T-cell receptor signaling . Increased meth-
ylation of cg09518226 (db=0.27) for NRON or Noncoding 
Repressor of the nuclear transcription factor of activated 
T-cells (NFAT), was seen in R, and predicted which enhance 
NFAT gene transcription and cytokine gene transcrip-
tion . Among R, increased transcriptional activity was also 
suggested by decreased methylation (negative deltaBeta) 
of cg03938978 (db= -0 .45, IL18 receptor-associated protein, 
IL18RAP), cg18953183 (db= -0 .28, IL2-inducible T-cell 
specific kinase, ITK, which enhances TCR signaling), and 
cg00308563 (db = -0.29, NCK, a transcriptional activator) 
and increased methylation for cg25345365 (db = 0.37, the 
transcriptional regulator, ZBTB16) . In post-LTx samples 
from 32 NR and 23 R, which included 5 children tested 
with EPIC arrays, whole transcriptome (RNA) sequencing 
identified 65 significant differentially expressed genes 
(q-value <0 .05), enriched most for the canonical pathway 
of NFAT signaling . Conclusions: Differentially methylated 
DNA associated with LTx rejection predicts transcription-
ally active inflammatory gene sets, for eg, NFAT signaling, 
which are associated with rejection .
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Circulating long non-coding RNA 
TCONS_00016452 as a potential diagnostic 
marker for nonalcoholic steatohepatitis
Jung Gil Park1, Soo Young Park2, Keun Hur3, Heon Ju Lee1, 
Won Young Tak2, Young-Oh Kweon2, Se Young Jang2, Yu 
Rim Lee2, Gyeonghwa Kim3, JiHyun Lee3, Eun Hye Lee3; 1Inter-
nal Medicine, Yeungnam University, College of Medicine, 
Daegu, Korea (the Republic of); 2Internal Medicine, School 
of Medicine, Kyungpook National University, Daegu, Korea 
(the Republic of); 3Biochemistry and Cell Biology, School of 
Medicine, Kyungpook National University, Daegu, Korea (the 
Republic of)

Background: Non-invasive diagnostic markers for nonal-
coholic steatohepatitis (NASH) are needed to identify 
patients with NASH among the patients with non-alco-
holic fatty liver disease (NAFLD) . Long non-coding RNA 
(lncRNA) LeXis is related with cholesterol metabolism and 
hepatic steatosis in mouse and its batch genome coversion 
in human is TCONS_00016452 . We evaluated the circu-
lating lncRNA TCONS_00016452 in patients with NAFLD . 
Methods: We analyzed a total of thirty patients confirmed 
NAFLD with percutaneous liver biopsy, which is reviewed 
by one pathologist . Expression of lncRNA TCONS_00016452 
in plasma was compared using quantitative real-time poly-
merase chain reaction in NAFLD patients with NASH (n=22) 
and simple steatosis (SS, n=8) Results: In the pathologic 
results, half of NASH patients had high NAFLD activity 
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score (NAS≥5), and significant fibrosis (F≥2), while none of 
SS patients had high NAS and significant fibrosis(p=0 .037) . 
The expression of lncRNA TCONS_00016452 is significantly 
higher in patients with NASH compare to SS (4 .6±2 .2 
vs 13 .6±10 .5, p=0 .001) . Area under the receiver oper-
ating characteristic curve was 0 .801 (95% CI 0 .639-0 .963, 
p<0 .001) . The maximal sum of the sensitivity (59 .1%) and 
specificity (100%) could be achieved for the diagnosis of 
NASH . Conclusion: Circulating lncRNA TCONS_00016452 
can be a potential non-invasive biomarker in patients with 
NASH .

Figure . Expression of LncRNA TCONS_00016452 in the plasma 
from patients with simple steatosis and nonalcoholic steato-
hepatitis
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Recurrences after liver transplantation for unre-
sectable hepatoblastoma associate with novel 
mutations in the tumor genome landscape.
Mylarappa Ningappa, Sarangarajan Ranganathan, Bran-
don W. Higgs, Chethan Ashokkumar, Christine Trautz, 
Rakesh Sindhi; SURGERY, UNIVERSITY OF PITTSBURGH, Pitts-
burgh, PA

Background: Unresectable hepatoblastoma (HBL) confined 
to the liver can be cured with liver transplantation (LTx), 
but can recur in up to a fifth of recipients . Purpose/
Methods: To better understand the molecular basis of HBL 
and HBL recurrences, we evaluated the genomic landscape 
of HBL in 11 children who receive LTx with whole exome 
sequencing of paired blood and tumor samples . Further, 
the transcriptome of all tumors and three normal livers 
was evaluated with RNA sequencing . Illumina sequencing 
reagents and instruments were used . Somatic (single base) 
mutations were called using GATK-Mutect .I . Somatic copy 
number variations (CNV) were called using GISTIC . Results: 
Mean±SEM age was 2 .9±0 .44 years and male: female 
gender distribution was 8:3 . All samples from 10 children 
passed quality control, and included three children with 
post-LTx extrahepatic recurrence, two of whom died . The 
third child is alive after resection of solitary pulmonary 
recurrence . Seventy nine genes with 1200 mutations were 
identified, with 72 containing non-synonymous, three 
containing synonymous, and four genes containing both 
types of mutations . Fourteen of these 79 genes were 

also differentially expressed in the tumor transcriptome 
(cutoff 2-fold change, q-value <0 .05, six upregulated and 
8 downregulated) . All three children with recurrences 
demonstrated mutations in the beta-catenin (CTNNB1, 
rs121913228, rs28931588 and rs28931589) and phospho-
lipase B1 genes (PLB1, rs368325462, hg19; Chr2:28865619 
and Chr2:28825826) . Analysis of relative CNV distribution 
between children with and without recurrences identi-
fied 63 genes, with gains in 27 and losses in 36 genes . 
Digital droplet PCR confirmed copy number losses in 
the transmembrane protein 192, TMEM192 (4q32 .3, 
chr4:165997231-166000948, 3719bp) and TRIM60 (4q32 .3, 
chr4:165961221-165962896, 1677bp) genes in tumors 
from both deceased children with recurrent HBL . No such 
changes were seen in the remaining children . TMEM192 
expression in HBL tumors was 3 .4-fold lower compared 
with normal liver, and 1 .4-fold lower in two children with 
recurrence-related death compared with eight children 
who are alive . TMEM192 silencing is known to reduce 
autophagy mediated by the retinoic acid-inducible puta-
tive tumor-suppressor gene, Tazarotene-induced gene 1 
(TIG1) . Conclusions: The molecular landscape of hepato-
blastoma which after pediatric LTx reveals a constellation 
of known (beta-catenin) and novel mutations (phospho-
lipase B1) . Inhibition of tumor suppressor function medi-
ated by deletions in the transmembrane 192 gene may 
explain refractory recurrences . These findings need inde-
pendent replication . 
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Incidence rate of hepatitis E in asymptomatic 
HEV infection proven by screening on blood 
donation in Hokkaido, Japan
Jong-Hon Kang1, Takeshi Matsui1, Yoshiyasu Karino2, 
Naoto Yoshizaki3,21, Sin-ichi Katsuki4, Masahiro Maeda5, Yoshiya 
Yamamoto Yamamoto6, Masao Watanabe20, Atsushi Naga-
saka8, Teruaki Kawanishi7,22, Akiyoshi Saga9,23, Koji Ogawa10, 
Ken Furuya11, Takuto Miyagishima12, Takashi Meguro13, 
Shigeru Sasaki14, Minoru Uebayashi15, Hitoshi Mizuo16, Chit-
omi Hasebe17, Hidekatsu Sakata18, Keiji Matsubayashi19; 1Center 
for Gastroenterology, Teine Keijinkai Hospital, Sapporo, Japan; 
2Department of Hepatology, Sapporo Kosei General Hospital, 
Sapporo, Japan; 3Center for Digestive Diseases, Tonan Hospi-
tal, Sapporo, Japan; 4Center of Gastroenterology, Otaru Ekisa-
ikai Hospital, Otaru, Japan; 5Department of Gastroenterology/
Clinical Oncology, Steel Memorial Muroran Hospital, Muroran, 
Japan; 6Department of Gastroenterology/Clinical Oncology, 
Hakodate Municipal Hospital, Hakodate, Japan; 7Department 
of Gastroenterology, Sapporo Ryokuai Hospital, Sapporo, 
Japan; 8Department of Gastroenterology, Sapporo City General 
Hospital, Sapporo, Japan; 9Department of Gastroenterology, 
Aiiku Hospital, Sapporo, Japan; 10Division of Gastroenterology 
and Hepatology, Hokkaido University Hospital, Sapporo, Japan; 
11Department of Gastroenterology, JACHO Hokkaido Hospital, 
Sapporo, Japan; 12Department of Internal Medicine, Kushiro 
Rosai Hospital, Kushiro, Japan; 13Department of Gastroenter-
ology, Hokkaido Gastroenterology Hospital, Sapporo, Japan; 
14Department of Gastroenterology and Hepatology, Sapporo 
Medical University, Sapporo, Japan; 15Department of Gastro-
enterology and Oncology, Kitami Red Cross Hospital, Sapporo, 
Japan; 16Department of Internal Medicine, Kin-ikyo Chuoh Hos-
pital, Sapporo, Japan; 17Department of Gastroenterology and 
Hepatology, Asahikawa Red Cross Hospital, Asahikawa, Japan; 
18Japanese Red Cross Hokkaido Block Blood Center, Sapporo, 
Japan; 19Blood Service Headquarters, Central Blood Institute, 
Japanese Red Cross Blood Service Headquarter, Tokyo, Japan; 
20Department of Gastroenterology and Hepatology, JR Sap-
poro Hospital, Sapporo, Japan; 21Tonan-Mae Yoshizaki Clinic 
of Internal Medicine and Gastroenterology, Sapporo, Japan; 
22Liver Clinic in Sapporo, Sapporo, Japan; 23Department of Gas-
troenterology, Kaisei Hospital, Sapporo, Japan

Background: Acute infection of hepatitis E virus (HEV) has 
been emerging cause for autochthonous hepatitis in indus-
trialized societies . However, incidence rate of acute hepa-
titis (AH) E in acute HEV infection was obscure . In order to 
prevent pos-transfusion hepatitis E in Hokkaido, regarded 
as the most prevalent region for HEV in Japan, Red Cross 
Blood Center executed HEV screening for blood donors . 
The aim of the current study was to clarify incidence rate 
of overt AHE among asymptomatic blood donors infected 
with HEV and to investigate whether clinical factors related 
with disease onset could exist or not . Methods: From 2005 
until 2014, HEV screening was conducted in 2753517 blood 
donors using nucleic acid amplification tests in Hokkaido, 
and HEV RNA was detected in 314 individuals . All donors 
infected with HEV were referred to medical institutions 
covering all regions in Hokkaido . Retrospective cohort was 
carried out for 151 donors who actually visited out patient 
clinic . Results: Out of 151 donors, 107 visited 18 institu-
tions located in 7 cities during 10 years, and, among them, 
92 individuals (73 males, 43 y-o) showed ALT < 40 IU/L on 
blood donation were enrolled . On donation, HEV geno-
type (Gt) 3 was determined in 80 cases and Gt 4 in 6, respec-
tively, and mean level in HEV RNA was 3 .5 ± 1 .1 log copies/
ml . Among 92 cases, 30 (33%) revealed ALT elevation  

in ≥ 80 IU/L at 15 .0 ± 6 .5 days after donation, and 22 (24%) 
had ALT ≥ 160 IU/L at 14 .3 ± 6 .5 days . Six of 92 patients 
(7%) were hospitalized during 18 .4 ± 14 .9 days . As for 
30 patients who developed ALT elevation ≥ 80 IU/L, ALT 
reached at 677 ± 809 IU/L, and all of them were confirmed 
to become convalescent at 34 ± 12days after donation, 
except for 1 withdrawal in follow-up . In comparison with 
patients showed ALT < 160 IU/L after blood donation, 22 
patients with ALT ≥ 160 IU/L were older (48 ± 12 vs . 41 
± 11 y-o, p=0 .021) and had higher levels in HEV RNA on 
donation (4 .4 vs . 3 .1 log copies/ml, p<0 .001) . HEV Gt 4 was 
associated with ALT elevation ≥ 80 or ≥120 IU/L (p=0 .046, 
0 .003), respectively . Quantified HEV RNA was correlated 
with peak ALT level during observation (R=0 .421, p<0 .001) . 
Conclusions: Incidence rate of AHE in acute HEV infection 
might be around 20 % or more . In acute HEV infection, 
older age, viral Gt and higher quantified HEV could be 
associated with overt AHE .
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Race and Socioeconomic Status Predict Migra-
tion for Liver Transplantation in the United 
States
Allison J. Kwong1, Ajitha Mannalithara1, Julie Heimbach2, 
W. Ray Kim1; 1Division of Gastroenterology and Hepatol-
ogy, Stanford University, Stanford, CA; 2Surgery, Mayo Clinic, 
Rochester, MN

Background and Aims: Faced with ongoing organ shortage 
and regional differences in organ availability, patients in 
need of liver transplantation (LT) may travel to increase 
the probability of LT . This may advantage patients with 
the resources to relocate, and conversely, disadvantage 
those without . The aim of this study was to identify 
patterns and predictors of patient migration for LT in the 
US . Methods: Data for all adults with primary deceased 
donor LT between January 2004 and December 2014 were 
extracted from the Organ Procurement and Transplanta-
tion Network database . Patients with different zip codes 
at the time of listing and LT were identified . Zip code data 
were used to calculate the distance of travel . Patients were 
considered to have migrated for LT if they traveled greater 
than 100 miles to undergo LT outside their home trans-
plant region . Zip codes were then merged with median 
household income data . Multivariable logistic regression 
methods were employed to evaluate determinants of 
patient migration . Competing risks methods were used 
to assess the risk of waitlist mortality for LT candidates . 
Results: There were 53,662 eligible LT with valid zip code 
data during the study period . 1,416 (2 .6%) of the sample 
traveled greater than 100 miles from the time of listing to 
LT, the majority of which were to a different state (71%) 
and region (54%) . In Table, patients who migrated to a 
distant region for LT were more likely to be white, to live 
in a zip code with higher income quartile, and to have a 
higher education level, compared to those who did not 
migrate . In multivariable regression analyses, negative 
predictors of migration included black or Hispanic race, 
compared to whites (OR 0 .66, 95% CI 0 .49-0 .88, and OR 
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0 .63, 95% CI 0 .49-0 .82, respectively), and patients not in 
the highest income quartile and not privately insured (OR 
0 .78, 95% CI 0 .66-0 .91) . There were 94,528 waitlist regis-
trants during the study period . In competing risks anal-
ysis, patients in the top income quartile and with private 
insurance (n=25,197, 26 .7%) experienced lower 3-month 
waitlist mortality, compared to those who did not have 
those characteristics (7 .1% v . 7 .9%, Gray’s test p<0 .001) . 
Conclusion: The current geographic disparity in access to 
LT disproportionately affects minority patients with lower 
income and public insurance . Lack of means to relocate 
decreases access to LT . The ability to migrate may also 
influence waitlist mortality in patients with socioeconomic 
advantages .
Disclosures:
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Disparate Access Based on Insurance Status to 
Highly Effective Direct Acting Antivirals (DAA) 
for Hepatitis C Virus Treatment in the Post-DAA 
Era Persists: Alarmingly Impaired Access in 
Medicaid Recipients
Robert J. Wong1, Mamta K. Jain2, Mitchell L. Shiffman3, 
Onkar Kshirsagar4, Christopher Clark5, Caitlin Vining3, 
Mae Thamer4; 1Alameda Health System - Highland Hospi-
tal, Oakland, CA; 2University of Texas Southwestern Medical 
Center, Dallas, TX; 3Liver Institute of Virginia, Richmond, VA; 
4Medical Technology and Practice Patterns Institute, Bethesda, 
MD; 5Parkland Health and Hospital System, Dallas, TX

Background: Despite high cure rates with current hepatitis 
C virus (HCV) therapies, treatment access is not uniform 
across all populations . HCV patients at safety-net systems, 
ethnic minorities, and those with Medicaid-type insurance 
may be at particularly high risk of delays in access to HCV 
therapies . Aims: To evaluate overall rates of and dispari-
ties in access to HCV therapies with a focus on payer-spe-
cific disparities . Methods: We retrospectively evaluated 
all adults with chronic HCV at three safety-net hospital 
systems from 1/1/2011 to 10/1/2016 . Patients enrolled in 
HCV clinical trials were excluded . HCV treatment was strat-
ified by the patient’s primary insurance coverage (Medi-
care, Medicaid, private/commercial, other state insurance, 
indigent care, and no insurance) and evaluated using 
Kaplan Meier methods . Multivariate logistic regression 
models evaluated impact of insurance on receipt of HCV 
treatment . Results: Among 18,363 chronic HCV patients 
(60 .5% male, 41 .6% African American), 34 .9% had indi-
gent care insurance, 24 .2% Medicaid, 15 .9% Medicare, 
12 .3% private/commercial, and 9 .8% uninsured . While 
only 9 .2% of HCV patients received treatment overall, 
there were significant increases in HCV treatment after 
2014 . When stratified by payer, significant disparities were 
observed, and these disparities increased in the post-DAA 
era (after 2014) . For example, from 2011-2013 to 2014-
2016, cumulative HCV treatment rates increased from 
5 .9% to 25 .3% for private/commercial insurance, 2 .0% to 
13 .5% for Medicare, 1 .7% to 16 .1% for other state insur-
ance, 1 .2% to 5 .0% for Medicaid, 0 .8% to 5 .1% for indi-
gent care, and 0 .1% to 1 .6% for uninsured . Compared 

to commercial/private insurance, significantly lower prob-
ability of treatment was seen for Medicare (adjusted 
OR, 0 .48, 95% CI 0 .41-0 .57), Medicaid (OR 0 .20, 95% CI 
0 .16-0 .23), and indigent care (OR 0 .22, 95% CI 0 .18-0 .25) . 
Conclusion: While overall HCV treatment rates increased 
in the post-DAA era, Medicaid recipients were 80% less 
likely to receive HCV treatment compared to privately 
insured recipients . Continuing restrictions for Medicaid 
reimbursement appear to contribute to persisting inequi-
ties in receipt of DAA therapies .

Disclosures:

Robert J . Wong - Advisory Committees or Review Panels: Gilead; Consulting: 
Gilead; Grant/Research Support: Gilead; Speaking and Teaching: Gilead, 
Salix, Bayer

Mamta K . Jain - Grant/Research Support: Bristol-Myers Squibb, Merck, 
Pfizer, Janssen, Gilead, GlaxoSmithKline, Viiv Healthcare, Theratechnologies

Mitchell L . Shiffman - Advisory Committees or Review Panels: Merck, Gilead, 
Bristol-Myers-Squibb, Abbvie, Salix; Grant/Research Support: conatus, 
Immuron, Merck, Gilead, Exalenz, Galactin, CymaBay, Bristol-Myers-
Squibb, Abbvie, NGMBio, Intercept, Novartis, Allergan, Shire; Speaking and 
Teaching: Merck, Gilead, Bristol-Myers-Squibb, Abbvie, Bayer, Intercept

Mae Thamer - Grant/Research Support: Gilead

The following people have nothing to disclose: Onkar Kshirsagar, 
Christopher Clark, Caitlin Vining

562
Public Health Implications of Geographic 
NAFLD Belt
Nyingi Kemmer1,2, Nadia Bozanich2, Angel Alsina1; University 
of South Florida; 1TGH, Tampa, FL; 2USF, Tampa, FL

The global burden of NAFLD and lack of drug therapy, 
supports need for epidemiological studies focused on 
identifying high risk populations for targeted interven-
tion . Life style intervention, targeting populations with 
high burden of the modifiable risk factors (i .e . obesity, DM, 
Physical inactivity) is key . Aim: To determine if prevalence 
of NAFLD was geographically clustered . Methods: (i) UNOS 
wait-listing (WL) trends for liver transplant (2015 -2016) 
(ii) CDC for the Behavioral Risk Factor Surveillance System 
(BRFSS) . BRFSS defines Physical Inactivity (PA) as those who 
have not participated in physical activity or exercise in 
preceding 30 days . Extracted data included UNOS (candi-
date residence state, age, race, gender) and BRFSS (state 
prevalence rates for DM, PA and Obesity) . Results: 23,211 
adults were added to WL . 3561 (15 .3%) had NAFLD-Cir-
rhosis, male (52 .5%), Caucasian (69 .5%) . Using spatial 
analysis, we identified a geographic belt in the southern 
area of US (see highlighted map) with higher proportion 
of NAFLD (>20% of WL) . Median WL for NAFLD in the 
geographic belt was 22% vs 13 .6% (p=0 .0001) in other 
regions . This “geographic belt” is located predominantly 
in the Southern States and we found significant overlap 
with clustered regions (BRFSS maps) with disproportion-
ately high burden of Obesity, DM and PA . Conclusion: We 
identified a geographic belt with high proportion of WL 
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pts for NAFLD . Understanding the spatial epidemiology of 
NAFLD is the first step towards raising awareness at local/
state levels and will provide guidance for formulating 
preventive strategies, and also designing policy interven-
tions targeting high-risk areas such as the geographic loca-
tions identified in this study . Future studies at county and 
local community levels will be invaluable in implementing 
prevention and therapeutic interventions of this global 
epidemic
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Lessons for a Definitive Prevalence Study 
Design and Scalability of Comprehensive 
HBV-HCV Screening and Access to Care Path-
ways in Ho Chi Minh City (HCMC), Vietnam
Trang Pham2,1, Hong K. Tang8, Gary W. Mize1, Anh N. Le1,3, 
Robert G. Gish4,1, William M. Lee5,1, Amy N. Trang1, Ron-
ald E. McAdams1, Thu Thuy Pham Thi7, Hai T. Phan7, 
Binh T. Nguyen6, Doan Y. Dao5,1; 1Vietnam Viral Hepatitis Alli-
ance, Dallas, TX; 2School of Public Health, The University of Illi-
nois at Chicago, Chicago, IL; 3Saigon University, Ho Chi Minh, 
Viet Nam; 4Stanford School of Medicine, Stanford, CA; 5UT 
Southwestern Medical Center, Dallas, TX; 6Ho Chi Minh City 
Health Department, Ho Chi Minh, Viet Nam; 7Medic Medical 
Center, Ho Chi Minh, Viet Nam; 8Epidemiology & Democratic, 
Pham Ngoc Thach University of Medicine, Ho Chi Minh, Viet 
Nam

Background: In HCMC, with a population of 10 million, the 
prevalence of and formal continuum of care pathways for 
HBV-HCV have not been established . We implemented a 
Pilot Project to assess the feasibility of an epidemiologic 
method for a larger, more definitive prevalence study of 
HBV-HCV in HCMC and to document the local challenges, 
acceptance, need for adult HBV vaccination, and barriers 
to continuum of care . Methods: The Vietnam Viral Hepa-
titis Alliance, a 501c(3) US-based nonprofit organization, 
collaborated with HCMC Health Department and two local 
institutions to implement the Pilot Project of the larger 
prevalence study, that uses Probability Proportional to Size 
study design . In HCMC, 1,400 adults were randomly invited 
up to 3 times to local clinics for phlebotomy and responses 
to knowledge, attitude, and practice (KAP) about hepa-
titis . Each participant received $5USD incentive . Mobile 
phlebotomists collected sera for HBsAg, anti-HBs, anti-HBc, 

and anti-HCV screenings; results were provided to all 
participants . Coupons were sent to at-risk persons of HBV 
((HBsAg(-), anti-HBc(-), and antiHBs <10IU/mL) for free HBV 
vaccine; and to those with HBsAg(+) and/or anti-HCV(+) for 
free further HBV-HCV assessment/testing, Fibroscan, and 
hepatology consultation . Use of coupons within 9 months 
after receipt was an indicator of linkage to care . The 
program’s protocol was approved by institutional review 
committees . Results: Of 1,400 adults who were invited for 
screening at 18 events, 47% (658/1,400) participated after 
the 1st invitation, 78 .5% (1,099/1,400) by the 3rd invitation . 
Of those, 92 .3% (1,014/1,099) agreed to phlebotomy and 
KAP survey; 7 .2% (73/1,014) were HBsAg(+), of whom 89% 
(65/73) aged 20-69 years . Among HBsAg(+), 38% were 
aware of their HBV status; only 16 .4% (12/73) returned for 
HBV follow-up evaluation . Almost 1/3 (28 .5%, 289/1,014) 
were at-risk for HBV, age 39 .2 ± 13 .6 (17-90), and 11 .1% 
(32/289) returned for HBV vaccination . Additionally, 15% 
(155/1,014) had been adequately vaccinated, whereas 
50 .4% (512/1,014) had been exposed to HBV (anti-HBc+) . 
For HCV, 3 .6% (36/1,014) were anti-HCV(+); age 47 .9±13 .2 
(24-81); 11 .1% (4/36) returned for further HCV assessment . 
Conclusion: The Pilot Program was well-received and 
supported our methodology for a larger definitive preva-
lence study of HBV-HCV in HCMC . Integrating anti-HBc in 
the HBV screening panel identified 50% of the screening 
population who did not need HBV vaccination . Of those 
HBV-infected, only a third were aware of the diagnosis . 
Despite provision of free HBV-HCV care options, relatively 
few participants returned for vaccination and/or treat-
ment, which requires further investigation .
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Patients with HBV and HCV chronic liver 
disease under surveillance for HCC have a 
favorable long-term outcome for pancreatic 
cancer due to early diagnosis and high resec-
tion rate.
Teru Kumagi1, Takashi Terao2, Tomoyuki Yokota3, 
Nobuaki Azemoto4, Kazuhiro Uesugi2, Yoshiyasu Kisaka6, 
Yoshinori Tanaka5, Naozumi Shibata7, Atsushi Yukimoto6, 
Kazuhiro Tange3, Mari Nishiyama5, Taira Kuroda1, Mit-
suhito Koizumi1, Yoshiki Imamura1, Yoshinori Ohno1, 
Hideki Miyata4, Hiroshi Ishii2, Yoichi Hiasa1; Ehime Pancre-
ato-Cholangiology (EPOCH) Study Group; 1Gastroenterol-
ogy and Metabology, Ehime University Graduate School of 
Medicine, To-on, Japan; 2Shikoku Cancer Center, Matsuyama, 
Japan; 3Matsuyama Red Cross Hospital, Matsuyama, Japan; 
4Ehime Prefectual Central Hospital, Matsuyama, Japan; 5Mat-
suyama Municipal Hospital, Matsuyama, Japan; 6Uwajima 
Municipal Hospital, Uwajima, Japan; 7Ehime Prefectural Nii-
hama Hospital, Niihama, Japan

Background: Only 20-30% of pancreatic cancer (PC) 
patients have an indication for surgical resection due to 
the lack of an algorithm to diagnose PC at an early stage . 
The prognosis of PC is the worst among various cancers: 
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median survival time (MST) 257 days in our previous 
report . We have previously reported patients with HBV 
and HCV chronic liver disease under surveillance for HCC 
are diagnosed with PC at early stage . However, long-
term outcome of these patients is unclear because some 
patients may have an advanced liver disease, which alters 
the treatment strategy of PC . Aim: To clarify long-term 
outcome of PC patients with HBV and HCV chronic liver 
disease . Method: Chart review for patients with PC diag-
nosed between 2011 and 2013 was conducted within the 
EPOCH Study Group . Main data collection included chance 
of the PC diagnosis, UICC stage at diagnosis of PC and 
long-term outcome of the patients . Local ethic boards 
approved the study but written consent form was waived 
due to the retrospective manner . Result: Distribution of 
UICC stage of the entire cohort (N=552) was as follows: 0 
(N=7, 1 .3%), IA (N=22, 4 .0%), IB (N=23, 4 .2%), IIA (N=119, 
21 .6%), IIB (N=53, 9 .6%), III (N=79, 14 .3%) and IV (N=249, 
45 .1%) . Distribution of UICC stage of the HCC surveillance 
group (patients diagnosed with PC during HCC surveil-
lance for HBV or HCV chronic liver disease, N=18) was as 
follows: 0 (N=3, 16 .7%), IA (N=3, 16 .7%), IB (N=3, 16 .7%), 
IIA (N=5, 27 .8%), IIB (N=0, 0%), III (N=1, 5 .6%) and IV (N=3, 
16 .7%) . The HCC surveillance group was diagnosed at 
significantly earlier stages in comparison to the non-HCC 
surveillance group (P<0 .0001) . The HCC surveillance group 
had a significantly higher indication rate for surgical resec-
tion than that of the non-HCC surveillance group (72 .2% 
vs . 29 .8%, P<0 .0005) . Four patients in the HCC surveil-
lance group did not choose surgical resection because of 
their advanced age but none of them were contraindi-
cated owing to advanced liver disease . Finally, 9 patients 
(50%) were surgically resected . MST of the entire patients 
was significantly longer in the HCC surveillance group 
compared to the non-HCC surveillance group (578 d vs . 
301 d, P<0 .05) . However, MST of the non-advanced group 
(stage 0-IB, N=52) did not differ between the HCC surveil-
lance group and the non-HCC surveillance group (P=0 .33) . 
Similarly, MST of the advanced group (stage IIA-IV, N=500) 
did not differ between the 2 groups (P=0 .98) . Conclusion: 
We confirmed patients with HBV and HCV chronic liver 
disease under surveillance for HCC are diagnosed with PC 
at early stages . Because of high resection rate in these 
patients, they had a favorable long-term outcome for PC .
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Disease-related admission, readmission and 
mortality rates in advanced liver disease 
compared to congestive heart failure in the 
U.S. Department of Veterans Affairs
Lauren A. Beste1,2, Elliott Lowy3, Marissa Maier4,5, Mag-
gie Chartier6, Rachel Gonzalez7, Angela M. Park8, Tim-
othy R. Morgan7; 1Internal Medicine, VA Puget Sound 
Healthcare System, Seattle, WA; 2Department of Medicine, 
University of Washington, Seattle, WA; 3VA Puget Sound 
Healthcare System, Seattle, WA; 4VA Portland Healthcare 
System, Portland, OR; 5Division of Infectious Diseases;, Ore-
gon Health and Sciences University, Portland, OR; 6Office of 
Specialty Care Services, Department of Veterans Affairs, HIV, 
Hepatitis, and Related Conditions Programs, Washington, DC; 
7VA Long Beach Healthcare System, Long Beach, CA; 8Office 
of Strategic Integration/Veterans Engineering Resource Cen-
ter, Boston, MA

Background: Advanced liver disease (ALD) is an important 
cause of mortality and health care resource utilization . It 
remains unknown how ALD-related hospital admissions, 
readmissions, and mortality compare to rates for other 
complex chronic diseases, such as congestive heart failure 
(CHF) . Methods: We examined all inpatient admissions for 
a primary diagnosis of ALD or CHF (using ICD-9/10 codes 
for cirrhosis or related complications) from 2010-2016 in 
the national Department of Veterans Affairs (VA) health-
care system . We calculated average admission rate, 30-day 
readmission rate, inpatient length of stay, and annual 
mortality . Results: In 2016, VA had 74,468 ALD and 291,083 
CHF patients in care . ALD patients tended to be younger 
than CHF patients (mean age 65 .2 [SD 8 .2] vs . 73 .9 [SD 
11 .1] years) and more likely to be non-White (35% vs . 
29%) . Both groups were 97% male . In 2016, 7 .9% of ALD 
patients and 6 .7% of CHF patients had ≥1 hospital admis-
sion, accounting for 1 .1% and 3 .9% of total VA admis-
sions, respectively . Median length of stay was similar for 
ALD vs . CHF (3 [IQR 1-6]) vs . 3 [IQR 2-7] days) and remained 
relatively constant from 2010-2016 . 30-day readmission 
rates trended down from 2010-2016 for ALD (28 .7% to 
24 .0%) while staying stable for CHF (22 .9% to 22 .2%) . 
30-day readmission rates were higher for ALD than for 
CHF each year . In 2016, ALD diagnosis was associated with 
an annual mortality of 10 .8%, rising to 31 .3% among the 
subgroup with ALD-related admissions . CHF diagnosis was 
associated with an annual mortality of 12 .7% overall and 
20 .3% among those with CHF-related admissions . Annual 
mortality trended down over time for ALD patients with 
hospital stays (34 .4% in 2010; 31 .3% in 2016), and trended 
up for CHF patients with hospital stays (18 .5% in 2010; 
20 .3% in 2016) . Mean age of death was 67 .7 years (SD 
8 .9) for ALD and 79 .2 years (SD 10 .8) for CHF . Conclusion: 
Hospital admissions are common in both ALD and CHF, and 
are associated with similar lengths of stay . ALD patients 
have higher 30-day readmission rates than CHF patients . 
Annual mortality in patients with ALD-related admission 
is extremely high (31 .3%), compared to 20 .3% among 
patients with CHF-related admission, with a lower age at 
death among ALD patients . Post-discharge care interven-
tions should be investigated to reduce readmission rates in 
ALD and improve patient-related outcomes . High annual 
mortality among ALD patients requiring admission high-
lights the need for greater emphasis on comprehensive 
palliative services care in this population .
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Increased utilization of outpatient services and 
changes in sociodemographic characteristics 
of hepatitis C patients referred to a tertiary 
care center in Kentucky
Moaz Abdelwadoud1, Ronald Racho2, Jens Rosenau2; moaz.
abdelwadoud@uky.edu; 1Department of Health Management 
and Policy, University of Kentucky College of Public Health, 
Lexington, KY; 2Division of Digestive Disease and Nutrition, 
University of Kentucky Medical Center, Lexington, KY

Introduction: The years 2010-2015 encountered dramatic 
changes in Kentucky related to the acute HCV epidemic 
among people who inject drugs, transition to highly 
effective yet costly direct acting antivirals, and Medicaid 
expansion . Our study investigated the utilization and 
sociodemographic trends of patients referred for HCV 
management over this time period . Methods: Cross-sec-
tional time series analysis of new HCV patients’ character-
istics in comparison to all other patients referred to the 
University of Kentucky gastroenterology and hepatology 
(GI) clinic in Fayette County . Results: In the five fiscal years 
(FY) 2010-2015, the GI clinic had 3149 new HCV referrals 
vs . 10794 non-HCV referrals . The temporal trend from FY 
2011 to FY 2015 showed more than 2 .5-fold increase in 
HCV referrals from 421 to 1071 (corresponding to 21% 
and 25% of all GI referrals; p-value<0 .0001), increase in 
patients born after 1965 from 210 to 710 (50%vs .66% of all 
GI referrals; p-value<0 .0001), and Medicaid referrals from 
145 to 792 (34%vs .74% of all HCV referrals) . HCV patients 
were twice as likely to be covered by Medicaid compared 
to non-HCV referrals (50%vs .26%, p-value<0 .0001) . The 
proportion of female HCV referrals increased from 43% 
to 48% and the number of females in the childbearing 
age increased from 109 to 887 (26%vs .28% of all HCV 
referrals) . Logistic regression showed that new patients 
with HCV in the 5-year period were significantly more 
likely: males vs . females (OR 1 .92, CI 95% 1 .766-2 .092), on 
Medicaid vs . Medicare (OR 1 .57, CI 95% 1 .174-2 .110), born 
after 1965 vs . baby boomers (OR 1 .9, CI 95% 1 .449-2 .488), 
referred in FY 2013 vs . FY 2011 (OR 1 .32, CI 95% 1 .104-
1 .569), and living in Appalachian southeast Kentucky 
counties compared to counties closer to the clinic (OR 
1 .55, CI 95% 1 .401-1 .720) . Conclusion: Our study reports 
increased utilization of outpatient services in Kentucky by 
HCV patients with different and changing characteristics 
compared to non-HCV patients . The increasing demand 
by young Medicaid patients living in southeast Kentucky 
requires expansion of HCV treatment approval by the 
state Medicaid program in parallel to enrollment if HCV 
eradication is a priority especially in young female patients 
with childbearing potential .
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A Missing Link: Psychosocial Barriers and 
Linkage to Care among Chronic Hepatitis C 
Patients Diagnosed in an Urban Academic 
Emergency Department
Janet Y. Lin, Anjana Bairavi Maheswaran, Sara Baghikar, 
Cammeo Mauntel-Medici, Kerry-Ann Bartley; Department of 
Emergency Medicine, College of Medicine, University of Illi-
nois at Chicago, Chicago, IL

Background: 3 .5 million Americans are living with chronic 
hepatitis C (HCV) infection, contributing to substantial 
morbidity and mortality . Pilot programs in Emergency 
Departments (EDs) have found HCV Antibody (Ab) prev-
alence rates between 9 .9-16% and have successfully 
diagnosed chronic HCV cases . While these programs 
demonstrated feasibility and effectiveness of routine HCV 
screening in EDs, they illustrated challenges with linkage 
to care and revealed an urgent need to understand linkage 
to care barriers among patients with chronic HCV infection 
diagnosed in the ED . Objective: Perform descriptive anal-
ysis of preliminary outcomes of an opt-out HCV screening 
program in an urban academic ED and identify potential 
barriers to linkage to care among patients with confirmed 
HCV infection . Methods: An electronic medical record 
(EMR) driven opt-out HCV screening program was imple-
mented on 12/12/16 in the University of Illinois Hospital 
ED . The EMR determines HCV screening eligibility based 
on the following criteria: 1) born between 1945-1965, 
2) history of intravenous drug use, or 3) HIV diagnosis . 
Those determined eligible are informed of the screening 
policy, and patients who consent and have blood drawn 
are tested for HCV Ab and reflexed to HCV RNA (PCR) . 
HCV screening eligibility, HCV Ab and RNA results, linkage 
to care data, and psychosocial factors were extracted from 
the EMR via reports and manual chart review and assessed . 
Results: From 12/12/2016 to 04/24/2017 there were 15296 
ED visits where 3217 unique patients were eligible for HCV 
screening . Of those eligible, 2934 were informed about the 
screening policy and 2522 (86%) consented . 1484 patients 
had blood drawn and were tested for HCV Ab, yielding 
86 positive results . 84 (98%) were subsequently tested for 
HCV RNA resulting in 42 (50%) confirmed positive chronic 
HCV cases . Of those, 14 (33%) were newly diagnosed, 11 
(79%) of whom were notified of their diagnoses . Among 
the 42 patients with chronic HCV infection, 27 patients 
(64%) had one or more psychosocial barriers documented 
in their EMR, including 4 (10%) with current IV substance 
use, 16 (38%) with non-IV substance use such as heroin, 
cocaine or marijuana, 20 (47%) with current alcohol use, 
and 11 (26%) with unstable housing/homelessness . Among 
those 27 patients with documented barriers, only 6 (22%) 
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were linked to a primary care physician (4) or liver specialist 
(2) . Conclusion: Psychosocial barriers, including substance 
use and housing instability, are prevalent among chronic 
HCV infected patients in the ED . Strategies for effective 
linkage to care that incorporate interventions to address 
these barriers are urgently needed .
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Improving Primary Care Training for the 
Evaluation and Therapy of Hepatitis C in the 
Community-based Test and Cure of Hepatitis C 
Program
John Scott1, Andrew I. Aronsohn2, Risha Irvin3, Kris V. Kowd-
ley4, Mary Kleinman5, Daniel Johnson6, Alexander J. Millman7; 
1Medicine, University of Washington, Seattle, WA; 2Medicine, 
University of Chicago, Chicago, IL; 3Medicine, Johns Hopkins 
University School of Medicine, Baltimore, MD; 4Medicine, 
Swedish/Providence Health, Seattle, WA; 5Maryland Depart-
ment of Health & Mental Hygiene, Baltimore, MD; 6Pediatrics, 
University of Chicago, Chicago, IL; 7Centers of Disease Control 
and Prevention, Atlanta, GA

Background: With simplified screening guidelines for 
hepatitis C virus (HCV) and improved therapies, more 
patients have been identified and are eligible for therapy, 
yet access to specialist care is limited particularly in rural 
and underserved communities . Restrictions by payers 
further limit PCPs ability to prescribe HCV antivirals . 
AASLD guidelines recommend that primary care prac-
titioners (PCP) participate in models of care involving 
collaboration between PCPs and specialists . We describe 
three training programs for PCPs and their impact on 
treatment access . Methods: The CDC supported a 4 year 
community-based initiative to improve testing and care of 
HCV-infected patients at three sites (Seattle-King County, 
Chicago, and Baltimore) beginning in September 2014 . 
Sites developed PCP training programs applying various 
methodologies including an online curriculum, mentored 
teleconferences (Project ECHO (Extension for Community 
Health Outcomes)), large group didactics, and in-clinic 
mentorship . Consultations are provided by Infectious 
Disease, Hepatology, Addiction Medicine and Psychiatry 
experts . The curriculum included teaching on HCV clin-
ical care as well as methods for addressing case manage-
ment and prior authorization approvals . Results: Data in 
Table 1 describe the number of PCP trained, the number 
of clinics with trained providers contributing data on HCV 
treatment, and the number of patients treated at clinics 
with trained providers contributing data on HCV treat-
ment, based on training site and methods used . Conclu-
sion: Training of PCPs through the Community-based Test 
and Cure of Hepatitis C Program allowed for treatment 
of ~700 patients in clinics not otherwise authorized to 
provide HCV treatment . Educational partnerships between 
PCPs and specialists can effectively scale up the number of 
providers able to provide HCV care and treatment . Various 

training models for PCPs can increase patient access to 
curative HCV treatment in primary care settings while 
ensuring the delivery of HCV-directed care .

Table 1 . Outcomes of HCV Training Programs at 3 Sites, Oct 
2014-Dec 2016

*Limited to providers who provide data for project reporting 
requirements . In Chicago and Seattle, some trained providers 
do not work in clinics providing data for the project
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Substance Use Treatment Among Veterans with 
Liver Disease and Substance Use Disorders in 
the Veterans Health Administration
Lamia Haque1, Robert Rosenheck2,3; 1Internal Medicine, Yale 
University School of Medicine, New Haven, CT; 2Psychiatry, 
Yale University School of Medicine, New Haven, CT; 3VA New 
England Mental Illness, Research, Education and Clinical Cen-
ter, West Haven Veterans Affairs, West Haven, CT

Background: Liver diseases lead to significant morbidity 
and mortality, often co-occurring with substance 
use disorders (SUDs) . Both liver disease and SUDs are 
important concerns in the veteran population, in which 
rates of cirrhosis, hepatocellular carcinoma, and SUDs 
exceed that of civilians . Treatment of SUDs is particu-
larly important in patients with liver disease due to the 
deleterious effects of substance use on liver health and 
implications for liver transplantation eligibility . Despite 
the interplay of liver disease and SUDs in the veteran 
population, little is known about the characteristics, 
comorbidities, and patterns of substance use services in 
patients with both illnesses . Methods: National adminis-
trative data from fiscal year 2012 were used to compare 
veterans with co-occurring liver disease and SUDs who 
received substance use treatment during that time to 
those who did not . Both liver diseases and SUDs were 
identified using codes from the International Classifica-
tion of Disease, Ninth Revision . Bivariate analyses were 
used to compare groups on sociodemographic variables, 
co-morbidities, service utilization, and psychotropic medi-
cation fills . Effect sizes were measured using Cohen’s d for 
continuous variables and risk ratios for categorical vari-
ables . Results: Of the 43,246 veterans diagnosed with both 
liver disease and SUDs across all medical centers in the 
Veterans Health Administration during fiscal year 2012, 
30,456 (70 .4%) received substance use treatment and 
12,790 (29 .6%) did not . Veterans who received substance 
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use treatment were younger in age (mean age 56 .7 versus 
59 .8, Cohen’s d -0 .41) and more likely to receive service 
connected disability benefits (RR 1 .61), serve during Oper-
ation Iraqi Freedom or Operation Enduring Freedom (RR 
2 .82), and report recent homelessness (RR 14 .89) . Although 
veterans who received treatment were more likely to have 
drug dependence (RR 2 .25) or other mental illnesses (RR 
2 .14), there was no substantial difference in the preva-
lence of alcohol dependence between groups (RR 0 .92) . 
Conclusions: Despite the significance of addressing SUDs 
in veterans with liver disease, 29 .6% of patients with both 
comorbidities did not receive any substance use treatment 
over the course of a year . Although patients with drug 
use were more likely to receive substance use treatment, 
alcohol use disorder was not correlated with an increased 
odds of treatment because of the large proportions of 
veterans with this condition . Interventions are needed 
to address the addiction treatment gap for patients with 
liver disease and SUDs .
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Adherence to sofosbuvir and ledipasvir-sofos-
buvir in British Columbia
Harriet Ho1,2, Naveed Z. Janjua2, Mark Harrison3, Kim-
berlyn McGrail1, Michael Law1; British Columbia Hepatitis 
Testers Cohort Team; 1Centre for Health Services and Policy 
Research, University of British Columbia, Vancouver, BC, Can-
ada; 2British Columbia Centre for Disease Control, Vancouver, 
BC, Canada; 3Faculty of Pharmaceutical Sciences, University of 
British Columbia, Vancouver, BC, Canada

Background Sofosbuvir and ledipasvir/sofosbuvir are 
breakthrough direct-acting antiviral agents (DAAs) for 
the treatment of hepatitis C virus (HCV) infection . These 
drugs were very expensive at initial listing with a price 
of ~ 80,000 USD . However, the cure rates and side effect 
profiles showed drastic improvements compared to inter-
feron-based treatments . This was expected to improve 
treatment uptake and adherence, especially among 
groups not previously treated due to poor tolerability and 
compliance . Given limited real-world data on adherence 
to DAAs, this study examines adherence to sofosbuvir 
and ledipasvir/sofosbuvir, and identifies factors affecting 
adherence . Methods This study uses data from the British 
Columbia Hepatitis Testers Cohort, which includes all 
individuals tested for HCV in British Columbia, integrated 
with their data on medical visits, hospitalizations, and 
prescription drugs . Adherence is measured as proportion 
of days covered (PDC), calculated from prescription drug 
data . We modelled the trends in adherence using inter-
rupted time series analysis . We used logistic regression to 
examine the impact of these factors on perfect adherence 
(PDC=100%): public drug coverage, age, sex, material and 
social deprivation, ethnicity, cirrhosis, decompensated 
cirrhosis, diabetes, hepatitis B coinfection, hepatocellular 
carcinoma, recent injection drug use, history of mental 
health, problem alcohol use, and Elixhauser comorbidity 
index . Results Of 3,730 individuals who initiated treat-
ment, 2,667 were eligible for analysis . 752 were treated 
with sofosbuvir, 1,926 were treated with ledipasvir/ 
sofosbuvir, and 11 were treated with both . Mean PDC 
across both drugs, sofosbuvir, and ledipasvir-sofosbuvir 
were 97 .68%, 97 .23%, and 97 .87% respectively . In the 

interrupted time series analysis, adherence rates were 
high before and after availability of public coverage . 
Mean PDC for those with and without recent injection 
drug use were 97 .46% and 97 .69% . Mean PDC for those 
with and without problem alcohol use were 97 .23% and 
97 .81% . In the logistic regression model, public coverage 
and hepatocellular carcinoma were associated with a 
higher proportion of individuals with perfect adherence, 
and history of major mental illness was associated with a 
lower proportion . Conclusion Given the high cost of these 
drugs, the high adherence rates found in this study are 
encouraging . Lower adherence among those with major 
mental illness requires strategies to improve adherence in 
this population .
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Knowledge and adoption of HCV screening 
recommendations for Baby Boomers: A 
national survey of family physicians
Janna Manjelievskaia1, Amy B. Jessop1, Muhamed T. Gashat1, 
Tamar Klaiman2, Brandon J. Patterson3; 1Health Policy and 
Public Health, University of the Sciences, Philadelphia, PA; 
2AccessMatters, Philadelphia, PA; 3Pharmacy Practice and 
Administration, University of the Sciences, Philadelphia, PA

Background: Individuals born between 1945-1965, also 
known as Baby Boomers, make up 75% of the 2 .7-3 .9 
million adults living with hepatitis C virus (HCV) in the US, 
yet nearly half are unaware of their infection . To increase 
HCV case identification, the Centers for Disease Control 
and Prevention and the US Preventive Services Task 
Force released updated recommendations for a one-time 
screening among this age cohort . It is unclear whether 
family physicians have adopted this screening in their 
practice . We sought to examine family physician knowl-
edge of, attitudes toward, and implementation of the HCV 
screening recommendation for Baby Boomers . Methods: 
A self-administered written questionnaire was mailed to 
1,250 active members of the American Academy of Family 
Physicians, measuring their attitudes, knowledge, adop-
tion and implementation of clinical practice guidelines in 
general and of HCV screening recommendations specif-
ically . Physicians were asked to report their estimated 
screening rates for HCV among various risk groups in the 
past year . Results: A total of 353 responses (28 .2%) were 
included in the analysis . Most subjects were male (58 .1%), 
aged 50-69 (71 .4%), and have been practicing family 
medicine for over 20 years (53 .3%) . Respondents reported 
the CDC (50 .1%) or USPSTF (56 .4%) as being very valu-
able sources of preventive care guidelines . Most reported 
being extremely aware of the recommendation to screen 
Baby Boomers for HCV (63 .5%) and believed the recom-
mendation language to be extremely clear (65 .2%), but 
less were aware of the recommendation to screen other 
risk groups (45 .0%) . A third of physicians believed Baby 
Boomer screening was extremely important . Physician 
self-reported screening rates for Baby Boomers in the past 
year were low (38 .3%) and 41% did not report a screening 
percentage . Screening rates were highest for patients 
with abnormal ALT levels (73 .3%) and patients with HIV 
infection (72 .5%) . Conclusion: Despite their self-reported 
knowledge and perceived importance of HCV screening 
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for Baby Boomers, a large percentage of family physicians 
have not implemented the age-based screening in their 
practice .
Disclosures:
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Employment: GSK (me), Merck & Co (spouse); Stock Shareholder: GSK (me), 
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Implications of Implementation Strategies for 
New York State Mandated Hepatitis C Virus 
Screening in Hospitalized Baby Boomers: Does 
Care Coordination Improve Inpatient Linkage 
to Care?
Nicole T. Shen1, Arielle Schweitzer1, Amit Mehta2, Carrie John-
ston2, Sonal Kumar1; 1Medicine, Division of Gastroenterology 
and Hepatology, New York Presbyterian Hospital - Weill Cor-
nell, New York, NY; 2Medicine, New York Presbyterian Hospi-
tal - Weill Cornell, New York, NY

Background: Chronic hepatitis C virus (HCV) is a significant 
cause of morbidity and mortality worldwide, and New 
York State (NYS) law mandates providers offer screening 
and follow-up diagnostic testing and care to patients 
born between 1945-1965 (“baby boomers”) . For inpa-
tients, there is growing concern of failures along the HCV 
continuum of care and over testing . We investigated the 
demographics of HCV antibody (HCV Ab) positive screens 
and the impact of having a Nurse Practitioner (NP) identify 
and improve linkage to care failures . Methods: This single 
center prospective study occurred from 1/2017-4/2017 . An 
NP reviewed weekly reports of baby boomers discharged 
with HCV Ab, collecting data on HCV RNA status, prior 
treatment +/- sustained virologic response (SVR), linkage 
to outpatient care (defined as scheduled follow-up with 
a primary care physician (PCP) or specialist), and in-hos-
pital mortality . The NP contacted those without HCV RNA 
testing or outpatient care, coordinating their next step in 
the HCV continuum of care . Time spent in each step of this 
process was recorded . Results: A total of 119 baby boomers 
screened HCV Ab positive . Most subjects, 64% (76/119), had 
undetectable viral loads . Of these, 50% (38/76) had known 
SVR prior to screening . 22% (26/119) was discharged with 
a diagnosis of chronic HCV (positive HCV Ab and PCR), 
of which, 46% (12/26) discharged without linkage to 
care, compared to 54% (14/26) discharged with a PCP or 
specialist appointment (p=0 .16) . The NP linked 58% (7/12) 
of subjects with chronic HCV to outpatient care, 4 of which 
followed-up at our institution . Three of these patients 
started on HCV treatment, and the remaining subject had 
an undetectable HCV PCR . 11% (13/119) was discharged 
with a positive HCV Ab and no HCV viral load tested, of 
which, 46% (6/13) reported previously being treated when 
contacted by the NP . The remaining 54% (7/13) were not 
able to be reached . 3% (4/119), died in the hospital . Per 
subject, the NP spent 3 .7 minutes determining HCV PCR 
and disposition status and 5 .3 minutes calling those not 
linked to care or with unknown HCV PCR, totaling to 9 
minutes . At a salary of $100,000 and 10% effort of work 
time, this intervention is estimated to cost $10,000 annu-
ally; the time spent in this example (17 .9 hours) would 
equate to an hourly wage of $190/hr . Conclusions: Use 
of a research NP improved linkage to outpatient care and 

resulted in treatment initiation with minimal time commit-
ment . These findings also suggest that baby boomers in 
states with mandated inpatient HCV screening may be at 
risk of receiving duplicate HCV Ab testing, and care needs 
to be taken to avoid over testing .
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A Locally Developed Population Management 
Application to Understand Veteran Barriers to 
HCV Treatment
Amy Hirsch1,2, Kelsey Rife1, Yngve Falck-Ytter3,2; 1Pharmacy, 
Louis Stokes Veterans Affairs Medical Center, Cleveland, OH; 
2School of Medicine, Case Western Reserve, Cleveland, OH; 
3Medicine, Louis Stokes Veterans Affairs Medical Center, 
Cleveland, OH

Background: Since 2014, the VA has treated 90K Veterans 
with chronic Hepatitis C (HCV) with direct-acting antivi-
rals, representing two-thirds of the viremic population at 
the VA . VISN 10, composed of 11 VA sites across Ohio, 
Michigan, and Indiana, has treated almost 7K patients, 
yet roughly 5K remain untreated . Given the difficulty of 
extracting patient barriers to treatment for this popula-
tion from an electronic medical record (EMR), we sought 
to create a population management application to char-
acterize and track treatment barriers . Thus aiding in 
resource allocation and targeted mitigation strategies for 
barriers deemed modifiable . Methods: To better under-
stand existing barriers to HCV treatment in V10, a local 
population management application was built to stream-
line the review of the remaining untreated Veterans . 
From 1/2017-5/2017, a pilot with 5 sites was conducted 
to determine if remaining untreated patients were candi-
dates for HCV treatment and what barriers existed . Within 
the application, providers completing the review were 
prompted to characterize the patent as a candidate for 
treatment (yes/no) and select a reason for “no” . This data 
once entered into the application was captured into both 
the EMR and a searchable database . Results: 1014 patients 
were evaluated via chart review and had data entered into 
the application . 471 patients were deemed to be potential 
HCV treatment candidates and 543 were considered not 
current treatment candidates; reasons for deferment are 
documented in Table 1 . Conclusions: A locally-developed 
population management application allows for the effi-
cient tracking of reasons for HCV treatment deferment 
that would otherwise not be easily extracted from the 
EMR . The ability to track and detect specific barriers allows 
for a targeted approach to care delivery and resource allo-
cation (e .g . peer support, social work, etc .) ensuring that 
patients with modifiable barriers receive the care and 
assistance they need to successfully initiate treatment .



314A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

Disclosures:

The following people have nothing to disclose: Amy Hirsch, Kelsey Rife, 
Yngve Falck-Ytter

574
Liver Disease Management TeleECHO Improves 
Provider Knowledge and Care of Patients
Shobha Joshi1, Chrisey Smith1, John Seal1, David Kirsch1, 
Natalie Bzowej1, George Therapondos1, Ian C. Carmody1, 
Inna Goldvarg-Abud2, Reinaldo Rampolla1, Nigel Girgrah1; 
1Multiorgan Transplant Institute, Ochsner Clinic Foundation, 
New Orleans, LA; 2Liver Transplant Department, Loma Linda 
Transplantation Institute, Loma Linda, CA

BACKGROUND: TeleECHO uses video-conferencing to 
teach, learn, guide and interact with healthcare providers 
and bridge knowledge gaps between specialists at 
academic health centers and healthcare providers from 
remote areas . Thus, specialized healthcare is delivered 
to patients in non-specialized primary care clinics . Liver 
Disease Management TeleECHO began in March 2014, 
at Ochsner Health System (OHS) with 5-10 participants 
from outside clinics . METHODS: Hepatologists, Transplant 
surgeons, Interventional Radiologist and other specialists 
at OHS make short presentations at monthly conferences, 
followed by a discussion . Participants present cases using 
HIPAA compliant methods . A questionnaire was sent at 
the end of 3 years to all participants and they rated the 
TeleECHO on a 0-3 scale (0=none, 1=low, 2=medium, 
3=high) to evaluate the provider’s perception of the bene-
fits in knowledge acquired, patient care improvement, 
continuing medical education certification and overall 
satisfaction . The topics were categorized as Hepatitis B 
and C, General Hepatology and Transplant Hepatology . 
RESULTS: Thirty Participants attended the TeleECHO 
conference, with consistent attendance from eight . 
Twenty Participants completed the survey . Overall satisfac-
tion and access to TeleECHO staff were rated highest in all 
categories . The median gain in knowledge and the ability 
of Participants to manage their patients with liver disease 
increased by 1 point in each category . Participant interest 
was highest in Hepatitis B and C, medium in Transplant 
Hepatology and lowest in General Hepatology . Continuing 
education credits were well received by most Participants . 
They rated 2 .6 for their interest in teaching other health-
care providers and trainees . All Participants would highly 
recommend attending TeleECHO to others . CONCLUSIONS: 
TeleECHO is a highly effective tool to deliver specialty care 
to patients with liver disease, by teaching their primary 
healthcare providers, state of the art methods, under the 
guidance of specialty providers . TeleECHO can be used 
for any therapeutic area and vastly expand the pool of 
providers to deliver patient care .
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Time series analysis to estimate when hepatitis 
C infection will no longer be a major public 
health problem in prisons in Catalonia (Spain)
Andres Marco1,2, Antonio da Silva3, Rafael A Guerrero1, 
Ramón Planella4, Conxita Solé5, Elisabet Turu1, GEPRIC Group6; 
Prison Health Program. Catalan Institute of Health; 1Cat-
alan Institute of Health, Prison Health Program, Barcelona, 
Spain; 2CIBERESP, Barcelona, Spain; 3Health Services of Qua-
tre Camins Penitentiary Centre, Barcelona, Barcelona, Spain; 
4Health Services of Ponent Penitentiary Centre, Lleida, Spain; 
5Health Services of Puig de les Basses Penitentiary Centre, 
Girona, Spain; 6Group for the Elimination of Hepatitis C in 
Prisons of Catalonia (GEPRIC Group), Cataluña, Spain

Background: Catalonia has 10 prisons housing 14,137 
inmates/year (rate of 130 .5 inmates/105 inhabitants) . The 
Public Health System provides similar diagnostics and 
treatments to inmates and to the general population . 
This study aims to predict the elimination of hepatitis 
C infection as a major public health problem in Catalan 
prisons through a time series analysis . Methods: We report 
the actions undertaken in Catalonia to control hepatitis 
C in prisons and the prevalence of infection and treat-
ments administered each year from 2002 through 2016 . 
We analyze the efficacy of the actions undertaken with 
intention-to-treat and on-treatment analyses and rates 
of discontinued treatment . Using linear exponential 
smoothing from the historical values in the time series, 
we estimate the time required to eliminate hepatitis C 
as a public health problem (prevalence <1%) in prisons if 
stages F0-F1 are treated without restrictions . Results: The 
following were implemented: 1 . Health information and 
education for inmates; 2 . Universal screening to detect 
infection; 3 . Damage control programs to decrease trans-
mission; 4 . Study of infected inmates; 5 . Treatment; 6 . 
Detection of re-infection; and 7 . Epidemiological surveil-
lance . By 12/31/2016, a total of 1264 treatments were 
administered (peg-interferon + ribavirin (n=872); peg-in-
terferon + ribavirin + boceprevir or telaprevir (n=43); and 
interferon-free direct-acting antiviral agents (n=349) . 
The sustained viral response for the above treatment 
approaches was 62%, 65 .1%, and 93 .6% by intention-to-
treat analysis and 76 .5%, 87 .5% and 97 .2% for on-treat-
ment analysis, respectively, with 18 .9%, 25 .6%, and 3 .7% 
discontinuation rates, respectively . The prevalence of 
infection was 40% in 2002, decreasing to 11 .3% in 2016 . 
We estimate that prevalence will reach 0-0 .5% in 5 years 
(second half 2021; 95%CI:2019–2025), if the actions and 
prescription of direct-acting antivirals are maintained and 
stages F0-F1 are treated . Conclusions: Inmates are key to 
eliminating hepatitis C infection because the incidence of 
infection and transmission capability inside and outside 
prisons is very high . Appropriate actions can eliminate 
hepatitis C infection in this group . The prevalence was 
reduced by 71% from 2002 through 2016 . We estimate 
that by 2021 hepatitis C infection will no longer be a 
public health problem in prisons in Catalonia .
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Screening and treating hepatitis C virus infec-
tion in a residential substance use disorder 
program
Mary Jane Burton2,1, Andrew Voluse2, Vernee A. Anthony3; 
1Infectious Diseases, University of Mississippi Medical Center, 
Jackson, MS; 2G.V. Sonny Montgomery VAMC, Jackson, MS; 
3Atlanta VAMC, Atlanta, GA

Background: Decreasing the incidence of hepatitis C virus 
(HCV) requires aggressive screening, diagnosis and treat-
ment of HCV among patients with active substance use 
disorders (SUD) . The HCV clinics and residential SUD treat-
ment program at the Jackson VAMC integrated to provide 
a comprehensive HCV testing, referral and treatment 
program for Veterans with active SUD . Aim: To assess the 
screening and treatment of HCV among patients admitted 
to the residential SUD treatment program . Methods: 
Starting in December 2014, all Veterans entering the 4 
week residential SUD program were offered screening for 
HCV . All patients received preventive HCV education; those 
diagnosed with HCV infection received medical evaluation 
for liver disease severity and were assessed for treatment 
with direct acting antivirals (DAAs) . When clinically appro-
priate, treatment was initiated during the residential stay . 
Following discharge, outpatients on DAA therapy were 
followed every 2 weeks in the HCV clinics . No additional 
personnel resources were required for this project . Results: 
Between December 2014 and April 2017, 439 Veterans 
were admitted to the residential SUD program and 435 
(98%) provided oral consent for HCV screening . Of those 
screened, 59 (14%) had laboratory confirmed HCV infec-
tion (detectable HCV RNA); 11(19%) had no previous HCV 
diagnoses . Average age of HCV infected persons was 
55±12 years; 95% were male, racial make up was 47% 
Caucasian and 53% African American . All patients were 
evaluated for DAA therapy and 42 (71%) were prescribed 
HCV DAAs during or after their residential stay . Reasons 
for not initiating DAA therapy included early withdrawal 
from residential SUD program (n=8), nonadherence with 
follow up in HCV clinic (n=5) and medical contraindica-
tions to HCV treatment (n=4) . To date, 77% (27/35) of 
Veterans completed planned treatment course and SVR-12 
was achieved in 87% (26/30) . No reinfections have been 
documented among those who achieved SVR 12 . Conclu-
sions: In a consecutive series of 439 Veterans admitted to 
a residential SUD program, 98% consented to HCV testing 
and 14% were infected, of which 19% were previously 
undiagnosed with HCV . Approximately 75% of Veterans 
were able to initiate and complete DAA treatment, with 
SVR-12 rates of 87% . Our program did not require addi-
tional resources . These results suggest that providing HCV 
screening and treatment in a residential SUD program is 
effective, can identify previously unrecognized HCV infec-
tions and is well- accepted among Veterans with SUD .
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Advancements in the Cascade of Care for 
Hepatitis C Virus Infection within the U.S. 
Department of Veterans Affairs
Lisa I. Backus, Pamela S. Belperio, Timothy P. Loomis, 
Larry A. Mole; Population Health Services, Veterans Affairs 
Palo Alto Health Care System, Los Angeles, CA

Background: Hepatitis C virus (HCV) elimination can only 
occur when every individual with HCV infection is iden-
tified, linked to care, treated with HCV antivirals and 
achieves a sustained virologic response (SVR) . The HCV 
cascade of care provides a population health approach to 
track performance and identify gaps in care . We describe 
the U .S . Department of Veterans Affairs’ (VA) perfor-
mance along the cascade of care from 2014 through 2016 . 
Methods: This retrospective cohort analysis used the VA’s 
Corporate Data Warehouse and the HCV Clinical Case 
Registry to identify: Estimated number with HCV infec-
tion defined as the sum of a) those with known detect-
able HCV RNA, b) estimated additional cases if HCV RNA 
testing were performed on those with positive HCV anti-
body results without HCV RNA testing and c) estimated 
additional cases if all untested Veterans in VA care were 
tested applying the projected incident diagnosis rate in 
each sex, birth cohort, and race/ethnicity strata; Diagnosed 
with HCV defined by laboratory-confirmed detectable 
HCV viral load or genotype; Linked to HCV care defined by 
documentation of HCV on the electronic medical record 
problem list and patient entry in the HCV registry; HCV 
antiviral treatment defined by receipt of any HCV antiviral 
medication at any time up to December 31 of the year of 
interest; SVR defined by undetectable HCV RNA at least 12 
weeks after the end of treatment . Results: VA’s results for 
each step of the cascade between 2014 and 2016 appear 
in the Table . Among HCV-infected veterans with any VA 
care in 2016, 92% had been diagnosed, and of those 93% 
had been linked to HCV care . In 2014, only 27% of those 
linked to HCV care had ever received HCV antiviral treat-
ment and only 51% of those ever treated achieved SVR . By 
comparison, among HCV-infected veterans in VA care in 
2016, 59% of those linked to HCV care had ever received 
HCV treatment, with 84% of those ever receiving HCV 
treatment achieving SVR . Overall, of the 100,028 veterans 
in care in 2016 who had ever received any HCV antiviral 
treatment, 84,192 had been cured . Conclusion: Since 2014, 
VA has made substantial progress in diagnosing HCV in 
Veterans such that less than 10% of HCV-infected veterans 
in VA care remain undiagnosed . The greatest advance-
ments in the cascade have occurred in the antiviral treat-
ment and SVR steps indicating that previous gaps in care 
are being addressed .

VA HCV Cascade of Care 2014-2016
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Creating and testing usability of an mHealth 
tool using targeted messages to affect HCV 
treatment decisions in HCV+ methadone 
patients
Amy B. Jessop1, Sarah B. Bass2, Muhamed T. Gashat1, Moham-
med Al Hajii2, Jon Forry2; 1HepTREC, University of the Sci-
ences in Philadelphia, Philadelphia, PA; 2Social and Behavioral 
Health, Temple University, Philadelphia, PA

Background To reach national HCV elimination goals 
treatment must increase among highly affected and 
underserved groups including Methadone Therapy (MT) 
patients . U .S . MT patients demonstrate high HCV sero-
positivity (67-96%), but low treatment initiation (<11%) . 
In 2016 we created perceptual maps and vector models 
based on data from 100 HCV+ MT patients to inform 
the development of a mobile health (mhealth) decision 
aid (DA) to help MT patients decide whether to initiate 
HCV treatment . Here we describe the DA and its usability 
testing . Method Perceptual mapping and vector model-
ling allowed for the mHealth DA to directly address MT 
patients’ conceptualization of treatment and provide 
appropriate messaging about HCV treatment . The resul-
tant “Take Charge, Get Cured” DA is easily navigated 
through tablet or phone . Usability of the DA was assessed 
through 30 to 60 minute interviews with 10 MT patients . 
Subjects were guided through the DA, asked to rate 15 
aspects (1-7 scale) and to provide feedback about naviga-
tion, wording, content, and ease of use . Results Images 
from the DA are presented . The DA includes photos, 
images, voice over, and videos of HCV+ drug users to 
address potential literacy issues . Sections include Basic 
facts, Potential barriers, Questions to ask a doctor, and 
Pick and choose issues (to customize decisions) . Usability 
testing subjects varied in age (30-50 yrs), education (<high 
school - college), race, and gender . The majority indicated 
they’d use the DA at the MT center and on their own, 
were indifferent about the medium (phone or tablet) and 
like shared decision making, but prefer making health-
care decisions after hearing a doctor’s opinion . Subjects 
positively rated (6-7) all 15 aspects of the DA and gener-
ally reported ease of use . One was confused with auto-
play videos, one wanted more information on medication 
interactions and some suggested wording changes for the 
pick and choose section . Subjects reported that the infor-
mation was easy to understand, of appropriate length, 
and videos helped information “sink in” because they 
were “people like them” . Most agreed that information 
was slanted towards convincing the user to begin treat-
ment, all felt the DA would help users talk with doctors 
and they’d recommend it to friends or fellow methadone 
patients . Based on feedback, several items were adjusted 
and a randomized trial to test tool efficacy is underway . 
Conclusion Many factors influence decisions to seek 
healthcare, this project used those deemed most salient 
for HCV treatment decisions to develop a tailored mobile 
electronic DA acceptable to and useable by members a 
group affected by high HCV prevalence and low treatment 
initiation . 
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Real-world treatment for hepatitis C in the unre-
stricted direct-acting antiviral era – comparing 
liver clinic and community outcomes
Tess McClure, Timothy Papaluca, Maxwell Olenski, 
Susanne Glasgow, Lisa N. Stothers, Kate New, Darren Wong, 
Gareth Burns, Zina Valaydon, Cameron J. Jeremiah, Kumar Vis-
vanathan, Catherine Croagh, Jessica Howell, Thai Hong, 
Marno Ryan, Barbara Demediuk, Mark Lust, Gideon Shaw, 
David M. Iser, Paul V. Desmond, Sally Bell, Alex J. Thompson; 
Gastroenterology, St Vincent’s Hospital, Melbourne, Cremo-
rne, VIC, Australia

Background The availability of direct-acting antiviral 
(DAA) therapy for all people living with hepatitis C (HCV) 
has established the platform for elimination of HCV inci-
dence and mortality in Australia by 2030, in line with 
the World Health Organization targets . We present our 
DAA experience at a large, tertiary hospital, comparing 
the outcomes in the following settings: i) specialist care 
delivered by the tertiary liver clinic, ii) care delivered in 
the community by an integrated hepatitis nurse super-
vised by a central hepatologist and iii) primary-care-based 
HCV treatment facilitated by remote consultation with 
general practitioners (GPs) . Methods Data was prospec-
tively collected on consecutive patients with HCV treated 
with DAAs under the supervision of St Vincent’s Hospital 
Melbourne from October 2014 to December 2016 . We 
compared the outcomes of three separate models of care, 
all supported via the hepatology service – specialist-led 
(tertiary liver clinic), nurse-led (community) and GP-led via 
remote consultation (community) . The primary end point 
was a SVR12 outcomes . Results i) Tertiary liver clinic Over 
600 patients had completed DAA therapy, and SVR12 data 
were available for 514 (Table 1) . The majority were geno-
types 1a (46 .5%), 3 (32 .9%) . 198 (32 .8%) were cirrhotic 
and 29 (4 .8%) were Child-Pugh (CP)-B/C . 92 .8% achieved 
SVR12 . Reasons for treatment failure included relapse 
(4 .7%), non-response (0 .4%, all non-adherent <4weeks) 
and death (1%, 3 liver-related in patients with CP-B/C 
and 2 non-liver related deaths) . SVR12 rates were lower 
in patients with genotype 3 (86 .9%) and cirrhosis (85 .5% 
overall, 70 .4% in CP-B/C) . ii) Nurse-led treatment Our 
integrated hepatitis nurse has delivered care to over 70 
patients in the community . Of the 50 patients with SVR12 
results available, 46 (92%) have achieved SVR12 . iii) GP-led 
treatment We have more than 120 requests for remote 
consultation from local GPs . Data collection is continuing 
and SVR12 results will be presented at conference . Conclu-
sion DAA treatment for HCV is effective and safe . Lower 
SVR12 rates are observed in patients with genotype 3 and 
cirrhosis in line with published data . Novel models of care 
will be required to achieve elimination of HCV . Our data 
supports the efficacy of a nurse-led model, and will eval-
uate the role of a GP-led model of care .
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Impact of a Hepatitis C Virus Screening Alert 
for Baby Boomers in a Regional Health System
Robyn Teply1, Mark Goodman1, Sandeep Mukherjee2, 
Thomas Guck1; 1Family Medicine, Creighton University, 
Omaha, NE; 2Gastroenterology, Creighton University, Omaha, 
NE

Background: Approximately 4 million people in the 
United States are chronically infected with hepatitis C 
Virus (HCV) and many are unaware of their diagnosis . It 
is recommended all patients born between 1945-65 have 
a one-time screen for HCV, but adherence to this guide-
line is seriously deficient . To improve screening at a health 
system consisting of 35 primary care clinics in eastern 
Nebraska and southwest Iowa, an electronic medical 
record (EMR) prompt was initiated to identify patients in 
need of screening . The purpose of this study was to eval-
uate the impact of the alert and compare the HCV anti-
body (Ab) positive patients identified prior to the alert to 
those after . Methods: Data was collected retrospectively 
for patients seen at a primary care clinic during August 1, 
2016-November 30, 2016 (“Pre-Alert”) and December 1, 
2016-March 31, 2017 (“Post-Alert”) . Data included number 
screened, demographics, laboratory measurements, 
referral for treatment and completion of appointment for 
treatment . Descriptive statistics were determined along 
with Chi-square and ANOVA tests to examine the differ-
ences between the groups . Results: During the Pre-Alert 
time period, 29,703 patients were seen in primary care and 
482 were screened for HCV (1 .62%) with 20 patients found 
to be Ab positive (4 .15%) . During the Post-Alert period, 
29,913 patients were seen and 5,685 were screened for 
HCV (19 .00%) with 107 patients found to be Ab positive 
(1 .88%) . There were no statistical differences between the 
2 groups in regards to race, gender, insurance provider, 
drug use or HCV viral load detection . The Pre-Alert group 
had 60% of patients with elevated liver tests whereas 
the Post-Alert group had 27% (p=0 .004) . Mean AST to 
platelet ratio index (APRI) for the Pre-Alert group was 
0 .84 and Post-Alert was 0 .45 (p<0 .001) and mean Fibrosis-4 
(FIB-4) score for Pre-Alert group was 2 .13 and Post-Alert 
was 1 .55 (p=0 .076) . HCV viral load was detected in 75% 
in the Pre-Alert group and 50% in the Post-Alert group 
(p=0 .126) . For those with confirmed chronic HCV, patients 
were referred to a provider for treatment 87% of the time 
in the Pre-Alert group and 88% in the Post-Alert group . 
Sixty-seven % of patients in the Pre-Alert group and 55% 
in the Post-Alert have been seen by a provider for treat-
ment . Conclusion: An alert within the EMR increased the 
rate of screening for HCV 10-fold for patients being seen 
in primary care . Five times the amount of HCV Ab posi-
tive patients were identified with the screening alert and 
most of which did not have elevated liver tests or a history 
of drug use . Such prompts should be implemented to 
improve screening and linkage to care rates for HCV . 
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Project ECHO in Australia: A novel tele-men-
toring service to aid Hepatitis C treatment in 
difficult to access populations
Patrick P. Chan1,2, waled mohsen1, Michelle C. Whelan1, 
Anne L. Glass1, Ana Ladera1, Marlize Mouton1, Ernest Yeung1, 
Quyen Trinh1, Sanjeev Arora3, Scott Davison1, Miriam Levy1,2; 
1Gastroenterology, Liverpool Hospital, Campsue, NSW, Aus-
tralia; 2Faculty of Medicine, University of New South Wales, 
Kensington, NSW, Australia; 3University of New Mexico Health 
Sciences Center, Project ECHO, Albuquerque, NM

Introduction: Hepatitis C is now curable with nationally 
funded direct acting antivirals, however its eradication faces 
many barriers in difficult to access populations (DTAPs) . 
Originating in New Mexico, Project ECHO® (PE) is a novel 
tele-mentoring program adopted by Liverpool Hospital 
to empower local clinicians and target DTAPs . Aims: To 
examine if the Project ECHO model can more effectively 
identify and treat DTAPs with HCV in comparison to an 
outpatient specialist clinic . Methods: Weekly Project ECHO® 
video conferences were conducted with clinicians including: 
drug and alcohol physicians, sexual health physicians, GPs . 
Deidentified cases were presented to a team of gastroen-
terologists, nurses and allied health staff . The following 
information was collected: clinical and biochemical data 
for formulating treatment plans, psychosocial elements 
considered as potential barriers, and treatment outcomes . 
These patients were then compared to 99 consecutive HCV 
patients seen in Liverpool Hospital clinic since July 2016 . 
Results: To date, 99 cases of HCV were presented at the PE 
meetings by local clinicians in the South-Western Sydney 
Local Health District . 13 were referred from a sexual health 
clinics, 68 from drug-health facilities, 18 from indepen-
dent clinicians . Indigenous patients were three times more 
greatly represented in PE . Ongoing substance abuse was 
prevalent in 43/99 PE patients, of whom 31 were active 
IVDUs and 25 had polysubstance abuse compared with 
17/99, 12 and 7 respectively in the liver clinic . 73/99 PE 
patients utilised opioid substitution therapy (OST), of whom 
38 required daily pharmacy pickups (an indirect indicator 
of instability) whilst only 20 clinic patients used OST with 6 
requiring daily pickups . 49 PE patients have known psychi-
atric illness with 41 on psychotropic medications compared 
to 44 and 29 in clinic patients respectively . Cirrhosis was 
present similarly in PE (13 .1%) and liver clinic (18 .1%) . Most 
were treatment naïve (95 .0% and 90 .9% respectively) . 
To date, 18/18 patients in the PE cohort have completed 
therapy and achieved SVR whilst 46 are awaiting treatment 
completion . 32 did not initiate therapy for various reasons 
and 3 had treatment ceased early . In contrast, 34/35 clinic 
patients achieved SVR (1 relapsed), 44 patients are awaiting 
completion and 20 did not initiate therapy . Conclusion: 
Project ECHO provides an innovative model that facilitates 
community treatment of HCV in DTAPs who are cared for by 
other services and differ markedly from those who would 
attend liver clinics . Furthermore, the teaching approach of 
Project ECHO sessions effectively empowers referring clini-
cians to become independent prescribers .
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A dedicated hostel-based community liver 
service for Homeless and Vulnerable Adults: 
VALID (Vulnerable Adults LIver Disease) Study
Ahmed Hashim1,2, Stephen Bremner1, Lucia Macken1,2, 
Tim Worthley4, Guruprasad P. Aithal3,5, Sumita Verma1,2; 
1Brighton & Sussex Medical School, Brighton, United Kingdom; 
2Brighton & Sussex University Hospitals NHS Trust, Brighton, 
United Kingdom; 3Nottingham Biomedical Research Center, 
Nottingham, United Kingdom; 4Arch Healthcare, Brighton, 
United Kingdom; 5Nottingham University Hospitals NHS Trust, 
Nottingham, United Kingdom

Introduction: Homeless adults, a disenfranchised/stig-
matised group, are particularly at risk of chronic liver 
disease (CLD) due to high prevalence of alcohol/substance 
misuse . However, this vulnerable group do not engage 
with hospital services . Our aim was to assess feasibility of 
a community-based liver service that caters to vulnerable 
adults . Methods: In October 2015, we set up a new liver 
service at two large homeless hostels in SE England . We 
prospectively enrolled consecutive individuals aged ≥40 
yrs, each being offered alcohol (AUDIT) questionnaire 
and substance misuse assessment, blood borne virus (BBV) 
testing, mobile Transient Elastography (TE) and dedicated 
treatment . Clinically significant hepatic fibrosis (CSHF) 
was defined as liver stiffness measurement (LSM) ≥8 kPa . 
Results: To date 90/91 (99%) individuals approached have 
been enrolled . Mean age of participants was 50 .8 ± 6 yrs 
and 80% were males . At baseline 56 (62%) were home-
less/ living in hostels . Positive hepatitis C virus (HCV) anti-
body was detected in 38 (42%) participants, while 2 (2%) 
and 15 (17%) had positive HIV & hepatitis B core antibody 
respectively . Thirty-seven out of 38 (97%) individuals with 
positive HCV antibody consented to further testing, 28 
(76%) being HCV PCR positive [genotype 1a (54%) and 3a 
(46%)] . The majority (64%) were drinking alcohol in excess 
of recommended guidelines, with the AUDIT question-
naire revealing alcohol dependency (scores of ≥ 20/40) in 
44 (49%) individuals . Seventy (78%) had history of current/
past substance misuse with 62 (69%) individuals having a 
formal diagnosis of a psychiatric illness . Of the 90 partic-
ipants, 24 (27%) had CSHF (LSM ≥8 kPa) with 16 (18%) 
having cirrhosis (LSM ≥ 13 kPa) . The aetiological factor/s 
for CLD were alcohol (n=12, 50%), HCV (n=4, 17%) or both 
(n=8, 33%) . AUDIT score ≥ 20 was the only independent 
predictor of CSHF (OR: 4 .62, 95% CI: 1 .62-13 .16, p = 0 .004) . 
Of the 28 individuals with positive HCV RNA, 9 (32%) have 
commenced community-based HCV treatment (4 having 
cirrhosis) with direct acting antivirals (DAA), and to date 6 
(67%), have achieved sustained virological response . Four 
more are being worked up for HCV therapy . Compliance 
with treatment thus far has been 89% . Conclusion: In a 
cohort of vulnerable adults with a high prevalence of 
excess alcohol consumption and HCV, AUDIT score was an 
independent predictor of CSHF . In contrast to a common 
perception that this group do not engage with health 
services, 99% accepted the community service with 89% 
being compliant with DAA therapy .
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Evaluation Of Access To NAFLD-Related Care 
Offered By Primary Providers: Single Center 
Experience
Manhal J. Izzy, Zachary Gitto, Mehtap Canastar, Kim-
berly R. Cavaliere, Harmit S. Kalia; Gastroenterology and Liver 
Diseases, Montefiore Medical Center, Bronx, NY

Background Nonalcoholic fatty liver disease (NAFLD) is 
currently the most common cause of chronic liver disease 
in the United States and is proposed to be the main indi-
cation for liver transplantation in the near future . Early 
recognition of NAFLD patients with evidence of advanced 
fibrosis is critical for prevention of end stage complica-
tions of cirrhosis, and hepatocellular carcinoma . There 
have been emerging data about non-cirrhotic HCC in 
NAFLD patients, possibly because of under-recognition 
of advanced fibrosis in NAFLD patients without clear 
evidence of cirrhosis . Our study aims to evaluate the 
recognition of NAFLD patients with high risk of advanced 
fibrosis by primary providers and the interventions offered 
to these patients by thier providers . Methods We retro-
spectively reviewed records of all adult patients with 
radiologic evidence of hepatic steatosis (~ 33,000 patients) 
who received care at our center between 01/2006 and 
08/2016 . We only included patients with available data 
to calculate NAFLD fibrosis score (NFS) within 3 months 
of imaging . Patients were excluded if they had serologic 
and/or histologic evidence of any other etiology of liver 
disease or if the chart documentation or ICD 9 or 10 coding 
referred to alcohol use . Chart review was done electroni-
cally using clinical looking glass software and manually to 
obtain demographics and clinically relevant data . Patients 
were considered at high risk of advanced fibrosis if they 
had high NFS (>0 .675), high FIB4 score (>2 .67), and/or 
metabolic syndrome with alanine aminotransferase level 
more than twice the upper limit of normal (20 IU/L for 
women and 30 IU/L for men) . Descriptive analysis was 
performed . Results Our cohort included 410 patients; 121 
males, age 57 .7 (±14) years . Of those who disclosed their 
ethnicity (275 patients), 108 (39%) were Hispanics . 196 
(48%) patients were at high risk for advanced fibrosis . 
Within this subgroup, lifestyle modifications were recom-
mended by the primary providers to 64 patients (32 .6%), 
referral to a dietician was offered to 44 patients (22 .4%), 
and referral to a hepatologist was offered to 18 patients 
(9 .1%) . Of note, 3 of the patients referred to hepatology 
missed their appointments . The indication for nutritionist 
referral was fatty liver in 3 patients while it was weight 
management in others . Conclusion NAFLD patients with 
high risk of advanced fibrosis appear to be under-recog-
nized by primary care providers . Less than a third of this 
high risk cohort was offered the appropriate NAFLD-re-
lated interventions . Increasing awareness of NAFLD and its 
long term clinical implications amongst primary providers 
is extremely important in addressing cascade of care .
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Factors preventing testing for chronic viral 
hepatitis (CVH) in UK South-Asians - A novel 
National Institute for Health Research (NIHR) 
Study in a high risk group
Claire Kelly1, Ayesha Ahmed2, Marinos Pericleous1,2, 
Jane Hendy3, Tushna Vandrevala4, Aftab Ala1,2; 1Royal Sur-
rey County Hospital, Guildford, United Kingdom; 2Clinical 
and Experimental Medicine, University of Surrey, Guildford, 
United Kingdom; 3Brunel University, London, United King-
dom; 4Kingston University, London, United Kingdom

CVH contributes to the epidemic of liver disease in the 
UK, albeit 75% of patients with CVH are undiagnosed . 
Global migration from high-prevalence areas e .g . South-
Asia may influence the number of unidentified CVH cases 
in the UK . Financial modeling shows where prevalence in a 
given population is >2% it is cost effective to engage, test 
and treat .2 As well as being higher-risk, migrant groups 
are often considered hard-to-reach, with access barriers . 
Despite national & international guidance to offer testing 
to high-risk groups, there is no consensus on how to 
achieve this . Our aim was to assess awareness of CVH in 
UK 1st generation South Asians . By collaborative links 
with stakeholders such as the local community & council 
staff members, primary care and public health England, 
we recruited South-Asians to 8 focus groups . These facil-
itated open discussions with participants, with focus on 
understanding of CVH and its natural history, modes of 
transmission including risk factors & role of communi-
ty-based testing Participants are described in table 1 . 20% 
(n=11) described a relative/friend with CVH . Despite this, 
we found a lack of awareness of risk factors, modes of 
transmission, diagnosis & treatment . Whilst some partic-
ipants recognized CVH as a problem in their country of 
origin, there was a belief that it should not be an issue in 
the UK due to perceived improved sanitation . A consis-
tent opinion was that individuals felt they could not be 
at higher risk unless informed by medical services . We 
successfully engaged with this high-risk population . Our 
sample is representative across ages, gender and level of 
education . There was lack of awareness of various aspects 
of CVH across all FGs . We have now taken the key themes 
from the FGs to develop an educational intervention to 
promote CVH testing in this population . We believe our 
novel focus groups could form a key model for future 
intervention programs in viral hepatitis
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Low Rates of Retention into Hepatocellular 
Carcinoma (HCC) Surveillance Program After 
Initial HCC Screening Examination
Ann Robinson1, Hesam Tavakoli1, Ramsey Cheung2, 
Benny Liu1, Taft Bhuket1, Robert J. Wong1; 1Alameda Health 
System - Highland Hospital, Oakland, CA; 2Stanford University 
School of Medicine, Stanford, CA

Background: Timely hepatocellular carcinoma (HCC) surveil-
lance among high risk groups is critical for early detection 
and treatment . However, rates of initial HCC screening 
remain low, and few studies exist evaluating retention 
to care and continued HCC surveillance following initial 
cancer screening examination . Aim: To evaluate rates of 
and disparities in the receipt of initial HCC screening and 
retention into continued HCC surveillance among under-
served patients with cirrhosis among a large urban safety 
net hospital . Methods: We retrospectively evaluated all 
consecutive adults (age ≥18) with cirrhosis from July 1, 
2014 to May 1, 2017 who had at least 2 years of follow 
up to determine rates of receiving HCC screening within 6 
months and 1 year after cirrhosis diagnosis . Retention into 
HCC surveillance was evaluated with rates of appropriate 
receipt of subsequent HCC surveillance exam following 
the initial HCC screening . Rates of HCC surveillance were 
stratified by sex, ethnicity, and etiology of liver disease . 
Multivariate Cox proportional hazards models evaluated 
predictors of appropriate retention into HCC surveillance . 
Results: Among 235 cirrhosis patients (HCV: 35 .7%, HBV: 
15 .7%, alcoholic cirrhosis: 36 .1%, nonalcoholic steatohep-
atitis (NASH): 8 .0%), mean age of cirrhosis diagnosis was 
54 .2 ± 8 .9 years . Overall, 74 .8% received initial screening 
within 1 year of diagnosis . Among those who completed 
initial screening, 47 .5% (95% CI 41–54) were retained into 
HCC surveillance and received second surveillance within 
1 year of first screening exam, and 40 .5% (95% CI 34-47) 
received continued surveillance within 1 year after second 
examination . On multivariate analyses, patients with NASH 
cirrhosis were significantly more likely to be retained into 
HCC surveillance compared to HCV patients (HR 2 .19, 
95% CI 1 .18-4 .07, p<0 .01) . Patients with Childs-Pugh class 
C cirrhosis were significantly more likely to receive first 
HCC screening within 1 year of cirrhosis diagnosis (HR 2 .01, 
95% CI 1 .32-3 .08, p<0 .001) and were also more likely to be 
retained into continued HCC surveillance (HR 2 .07, 95% CI 
1 .34-3 .19, p<0 .001) compared to patients with Childs-Pugh 
class A . No sex-specific or ethnicity-specific disparities in 
receipt of HCC screening or retention into HCC surveil-
lance were observed . Conclusion: While overall rates of 
receiving initial HCC screening among cirrhosis patients 
is nearly 75%, retention into continued HCC surveillance 
is poor, with less than half of patients undergoing subse-
quent HCC surveillance after initial screening examination . 
Patients with NASH and more advanced cirrhosis were 
more likely to be retained into continued HCC surveillance .
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The role of race, socioeconomic variables and 
insurance type in the access of Hepatitis C 
treatment
Jesse Powell1, Jose Debes1,2, Holly Rodin1, Craig J. Peine1; 1Gas-
troenterology and Hepatology, Hennepin County Medical 
Center, Minneapolis, MN; 2Department of Medicine, Univer-
sity of Minnesota, Minneapolis, MN

Background: Direct acting antiviral regimens for the treat-
ment of Hepatitis C (HCV) have greatly improved cure 
rates . As a result, there is now discussion about the possi-
bility of eliminating HCV worldwide . Despite their proven 
efficacy, access to DAA treatment for populations-at-risk 
is severely limited . Few studies to date have looked at the 
possibility of DAA therapy in the setting of a safety net 
hospital, where formidable socioeconomic barriers exist 
to the successful treatment of HCV . This study attempts to 
identify socioeconomic factors, including potential selec-
tion biases within insurance providers that mitigate against 
successful HCV treatment within populations-at-risk . 
Methods: This is a retrospective chart review of patients 
where DAA treatment for HCV was ordered between 
March 2015 and March 2017 at Hennepin County Medical 
Center in Minneapolis, MN . Medical records were queried 
for demographic information and insurance coverage . A 
census-based analysis consisted of geocoding the home 
addresses of patients and then attaching the block group 
level census variables for education level . Statistical signif-
icance was evaluated by Chi-square at a  .05 level . Results: 
A total of 333 patients had treatment ordered during this 
time period . Of these, 83 had commercial insurance, 154 
were on Medicaid and 96 had Medicare . There were 172 
African Americans, 5 African born, 140 Caucasian and 32 
patients that identified as other . The median age was 59 
and 70% of the patients identified their sex as male . A 
total of 248 patients (75%) fell below the state average 
for achieving a high school education . There was a higher 
proportion of Medicaid patients denied (39[25%]) than 
those with commercial insurance (11 [13%]) or Medicare 
(5[5%]; P< .0001) . Within individual Medicaid options, 
denial rates varied dramatically, with one provider denying 
treatment for 46% (19/41) of patients and another denying 
4% (2/45) of patients . We found no significant difference 
in denials of treatment according to race, ethnicity, sex or 
level of education . There was no difference in treatment 
success rates between commercial, Medicaid and Medicare 
patients (96% vs 97% vs 96%) . Conclusion: We found a 
significant difference in denial rates for Hepatitis C treat-
ment between commercial insurance plans and Medicaid 
plans in the state of Minnesota . There was also a signif-
icant degree of variability in treatment denial between 
individual Medicaid providers for our state . There was 
no difference if denial rates in regard to socioeconomic 
factors beyond insurance type . Most importantly, cure 
rates in this inner city population were excellent regard-
less of insurance type .
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Socioeconomic Disparities in the Relationship 
between Serious Psychological Distress and 
Chronic Liver Disease: Analysis of the 2014-
2015 National Health Interview Survey
Mohamed I. Elsaid1, Alex Yaghi2, Amira Waryah2, 
Vinod K. Rustgi3; mie10@sph.rutgers.edu; 1Epidemiology, Rut-
gers University, New Brunswick, NJ; 2Rutgers, The State Uni-
versity of New Jersey, New Brunswick, NJ; 3Gastroenterology, 
Robert Wood Johnson School of Medicine, New Brunswick, NJ

Background: Serious Psychological Distress (SPD) is highly 
prevalent among those with chronic illness . Socioeco-
nomic Status (SES) is one of the main predictors of poor 
mental illness . However, no study to date has examined 
the SES-specific effects of Chronic Liver Disease (CLD) 
on SPD . This study aims to examine the socioeconomic 
disparities in the relationship between CLD and SPD using 
nationally representative data . Methods: The study sample 
included 67,610 adults aged 18-85 from the 2014 and 2015 
National Health Interview Survey (NHIS) . Survey weights 
were applied in order to provide representative estimates 
for US adults . The Kessler-6 Index (K6) was used since 
it is a validated scale that rates individuals’ past-month 
frequency of feeling that everything was an effort, sad, 
nervous, restless, hopeless, and worthless . SPD was present 
if the sum of responses to all 6 items exceeded 12 points . 
CLD was limited to those with a confirmed chronic liver 
condition . An 8-point SES scale was developed in order to 
combine the effects of education, income and access to 
health insurance . The scale was divided into three cate-
gories low (0-3), middle (4-6) and high (7-8) . Multivari-
able logistic regression models adjusting for Body Mass 
Index (BMI), gender, age, marital status, race, smoking 
status, history of cancer, ulcer, hypertension, diabetes, 
arthritis, kidney failure, coronary heart disease, angina, 
heart attack, stroke, emphysema, COPD, and asthma were 
fitted to examine the association between CLD, SES, SPD 
and SES-by-CLD interaction . Results: The prevalence of SPD 
among US adults was 4 .62% (95% CI; 4 .39%, 4 .85%) . The 
prevalence of SPD was significantly higher among those 
with CLD 17 .07% vs . without CLD 4 .47% . Having CLD was 
significantly associated with increased odds of SPD, crude 
Odds Ratio (OR) 4 .40 (95% CI; 3 .45, 5 .60) and adjusted OR 
2 .25 (95% CI; 1 .65, 3 .08) . For those without CLD, lower SES 
was associated with higher odds of SPD . The presence of 
CLD had significant qualitative interaction in the relation-
ship between SES and SPD . Among those with low SES, 
the odds of SPD were 2 .46 (95% CI; 1 .47, 4 .13) for those 
with CLD compared to those without CLD . The odds of 
SPD for adults with middle SES and CLD were 1 .82 (95% CI; 
1 .24, 2 .69) times the odds for those with middle SES and 
without CLD . The largest effect of CLD was amongst those 
with the highest SES, OR 6 .84 (95% CI; 2 .73, 17 .10) for CLD 
versus those without . Conclusion: CLD was associated with 
higher odds of SPD . Significant socioeconomic disparities 
in the association between SPD and CLD were detected . 
Those with both the highest SES and CLD had the highest 
odds of psychological distress .
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Factors Affecting Awareness of Hepatitis C 
Virus Infection: National Health and Nutrition 
Examination Survey 2003- 2012
Louise Lie, Nallely Mora, David Shoham; Public Health Sci-
ences, Loyola University Chicago, Elmhurst, IL

Background: An estimated 3 million people in the United 
States suffer from chronic hepatitis C infection . Chronic 
HCV infection often goes undetected for decades due 
to the asymptomatic nature of the disease and as many 
as 50% of chronic HCV sufferers are unaware of their 
infection . Current screening recommendations by the 
Centers for Disease Control and Prevention(CDC) and the 
US Prevention Services Task Force (USPSTF) recommend 
a birth-cohort-based screening for people born between 
1945 and 1965, as well as risk-based screening . Risk- based 
screening has been shown to be largely ineffective . This 
has resulted in a large proportion of the population being 
untested . In this study, we analyzed data from National 
Health and Nutrition Examination Survey (NHANES) for 
the years 2003 through 2012, to determine the factors 
influencing awareness of hepatitis C infection status in 
the population testing positive for antibody to hepatitis C 
virus (anti-HCV) . We aimed to use these findings to suggest 
more effective screening recommendations . Methods: We 
used data from the National Health and Nutrition Exam-
ination Survey (NHANES) for the years 2003 through 2012 . 
Characteristics of individuals testing positive for Hepa-
titis C antibody and responding to a Hepatitis C follow 
up survey were analyzed by multivariable logistic regres-
sion . Results: 56% (n=98) of respondents testing positive 
for hepatitis C antibody were aware of their Hepatitis C 
infection prior to NHANES report of findings notification . 
Factors that significantly increased the odds of awareness 
were education level higher than or equal to high school 
by 2 .9 (95%CI 1 .5- 5 .8), health insurance by 3 .1 (95%CI 1 .5- 
6 .5) and history of blood transfusion 2 .5 (95%CI 1 .2- 5 .1) . 
A multiplicative effect modification was observed when 
combining education level and insurance increasing the 
odds of awareness in those with insurance and education 
level higher than or equal to high school by 10 .6 (95% 
CI 2 .1- 53 .6) after adjusting for age and gender . Conclu-
sion: Individuals with less than high school education and 
without health insurance are less likely to be aware of 
their hepatitis C infection . Screening efforts performed 
outside of traditional medical settings typically not-depen-
dent on health insurance will be most effective in reaching 
this cohort such as at free or charitable clinics, mobile 
clinics, STD clinics and prenatal screenings . 
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Prevalence and predictors of complemen-
tary and alternative medicine modalities in 
patients with chronic hepatitis B
Kin Seng Liem1, Colina Yim2, Thomas Ying2, Wayel Zanjir2, 
David Wong2, Jordan J. Feld2, Hemant Shah2, Bettina E. Han-
sen2,1, Harry L. Janssen2; 1Gastroenterology and Hepatology, 
Erasmus MC University Medical Center Rotterdam, Toronto, 
ON, Canada; 2Toronto Centre for Liver Disease, University 
Health Network, Toronto, ON, Canada

Background: Use of complementary and alternative medi-
cine (CAM) in patients with chronic hepatitis B (CHB) can 
interact with antiviral treatment or influence health-
seeking behavior . We studied the use and determinants of 
individual CAM modalities in patients with CHB, and eval-
uated whether antiviral therapy or liver disease severity 
were associated with CAM use . Methods: CHB patients 
who attended the Toronto Centre for Liver Disease outpa-
tient unit (Toronto, Canada) between June 2015 and 
October 2016 were asked to participate in this cross-sec-
tional survey study . Using the comprehensive I-CAM 
questionnaire and health records, data was collected on 
demographic, socio-economic and clinical variables and 
on use of different CAM modalities in the last 12 months . 
Results: A total of 436 patients completed the question-
naire . The mean (SD) age was 49 (14) years, 60% was male, 
74% was Asian and 46% was on antiviral treatment . Two 
hundred thirty-six (54%) patients used CAM . Vitamin/
mineral preparations (45% of patients) and spiritual 
practices (29%) were most commonly used (see Figure) . 
Green tea extract (9 .2%) and St . John’s wort (0 .2%), the 
only known potentially injurious CAM products, were 
not associated with liver disease severity . Use of CAM 
products with a reported hepatoprotective or hepatitis B 
infection-altering effect (milk thistle and ginger extract) 
was very low (3%) and not associated with liver disease 
severity . Female sex, a family history of CHB, lower serum 
HBV DNA, higher level of education, private drug plan 
coverage and employment status were independently 
associated with CAM use (p<0 .05) . Antiviral therapy and 
severity of liver disease were not associated with CAM use . 
Liver disease was the main reason to use herbal products 
in 25% of patients compared to 3% for vitamin/minerals . 
Physicians had inquired about CAM use in 43% of patients . 
Conclusions: CAM use among CHB patients was common, 
in particular use of vitamin and mineral products . CAM 
use was associated with higher age, female sex, higher 
socio-economic status, lower HBV DNA and a family 
history of CHB . CAM use was not associated with antiviral 
treatment or liver disease severity .
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590
Healthcare Provider and Payer Perceptions 
of Optimism, Challenges, and Strategies for 
Achieving National Goals for Hepatitis C Virus 
Elimination
Tamar Sapir1, Norbert Brau7,8, Jorge Mera2,3, Anthony D. Mar-
tinez4, Alain H. Litwin5, Michelle T. Martin6, Caroline O. Pardo1, 
Laura Simone1, Kathleen Moreo1; 1PRIME Education, LLC., 
Tamarac, FL; 2Infectious Diseases, Oklahoma State Univer-
sity Health Science Center, Tahlequah, OK; 3Cherokee Nation 
Health Services, Tahlequah, OK; 4Hepatology, University of 
Buffalo, Buffalo, NY; 5Division of General Internal Medicine, 
Albert Einstein College of Medicine, Bronx, NY; 6University of 
Illinois at Chicago College of Pharmacy, Chicago, IL; 7James J 
Peters VA Medical Center, Bronx, NY; 8Icahn School of Medi-
cine at Mount Sinai, New York, NY

Background: US public health organizations have estab-
lished goals to reduce the number of people with hepa-
titis C virus (HCV) infection and to eliminate the virus by 
2030 . The success of HCV elimination initiatives depends 
on cultivating shared perceptions among multidisciplinary 
stakeholders regarding the potential to meet national 
goals . Studies are thus needed to compare perceptions 
across stakeholder groups, in order to develop coordi-
nated multidisciplinary strategies . Methods: We designed 
surveys to assess optimism, challenges, and strategies for 
achieving national HCV elimination goals . The surveys 
were administered to different groups of healthcare 
providers and payers before they participated in accred-
ited continuing education programs on HCV from 4/2016 
to 5/2017 . Chi-square tests were conducted to compare 
survey response frequencies across groups . Results: Anal-
yses were based on 929 respondents: payers (n=437); social 
workers and psychologists who work in substance use 
disorder (SUD) clinics (n=50); and hepatologists, gastroen-
terologists, and primary care physicians (PCPs) who treat 
HCV patients in areas highly impacted by the epidemic 
(n=155) and in federally-funded clinics (n=287) . On a scale 
of 1 (not at all optimistic) to 5 (very optimistic), partici-
pants rated their optimism for achieving a 25% reduction 
in the number of people with HCV by 2020 . Proportions 
of high ratings (4 or 5) were 36% for payers, 50% for SUD 
clinicians, 45% for physicians in high-impact settings, and 
76% for physicians in federally-funded clinics (p<0 .001) . 
Among SUD clinicians and physicians, respectively, the 
most commonly reported needs for achieving HCV elim-
ination goals were stronger linkages to care (76% vs 
49%, p=0 .001); improved screening and testing (56% vs 
53%, p=0 .70); and expanded patient access to treatment 
(52% vs 45%, p=0 .40) . Among payers, the most commonly 
reported barriers to HCV elimination were expensive and 
restricted therapies (32%) and difficulty testing high-
risk populations (27%) . In rating strategies for achieving 
HCV elimination goals, payers and physicians generally 
agreed on involving PCPs as prescribers (38% vs 42%, 
p=0 .75); using noninvasive fibrosis tests (38% vs 37%, 

p=0 .91); and providing treatment to patients with Metavir 
F2 fibrosis (38% vs 37%, p=0 .91) and with SUDs (13% vs 
18%, p=0 .50) . Conclusion: Among multidisciplinary stake-
holders, alignments and disconnects characterize percep-
tions of optimism, challenges, and strategies for achieving 
national HCV elimination goals . These findings may be 
applied in educational and quality improvement initiatives 
for cultivating interprofessional approaches to achieving 
these goals .
Disclosures:

Jorge Mera - Advisory Committees or Review Panels: gilead, Abbvie 
Pharmaceuticals; Board Membership: CDC/HRSA; Grant/Research Support: 
AIDS AND EDUCATION TRAINING CENTER, Oklahoma University Health 
Science Center, Indian Health Services

Anthony D . Martinez - Advisory Committees or Review Panels: gilead; 
Consulting: Intercept; Grant/Research Support: abbvie, gilead, merck; 
Speaking and Teaching: Bayer, Gilead, salix, abbvie, BMS, intercept, merck

Alain H . Litwin - Advisory Committees or Review Panels: Merck, Gilead, 
BMS, Janssen, Abbvie; Grant/Research Support: Merck, Gilead

Michelle T . Martin - Advisory Committees or Review Panels: Gilead; Stock 
Shareholder: AbbVie, Gilead, Merck

Caroline O . Pardo - Employment: Genentech

The following people have nothing to disclose: Tamar Sapir, Laura Simone, 
Kathleen Moreo

591
Cirrhosis related diagnostic codes for health 
services research
Priscila Santiago2,1, Julie Ducom2, Michael E. Matheny3,4, 
Jejo D. Koola1,3, Erik J. Groessl2,1, Samuel B. Ho2,1; 1University 
of California, San Diego, San Diego, CA; 2VA San Diego Health-
care System, San Diego, CA; 3VA Tennessee Valley Healthcare 
System, Nashville, TN; 4Vanderbilt University School of Medi-
cine, Nashville, TN

Objectives: Many epidemiological studies related to 
cirrhosis are based on International Statistical Classifica-
tion of Diseases (ICD) diagnostic codes . The aim of this 
study was to conduct a systematic review of studies eval-
uating the accuracy of ICD codes for identification of 
cirrhosis in administrative health data, and to compare 
validation studies across categorically aligned sets of 
codes . Methods: Medline and Embase were searched 
from inception to January 2017 for studies using admin-
istrative data to identify cirrhosis and/or related compli-
cations . Studies were further selected for validation data 
that was extracted and summarized . Additionally, Centers 
for Medicare & Medicaid Services (CMS) diagnostic codes 
were stratified into cirrhosis and complications of cirrhosis 
categories in order to compare differences in validation 
algorithms . Results: A total of 36 studies were identified, 
27 described specific ICD codes and 9 included validation 
data . Six studies validated ICD9 code sets, and totaled 5574 
patients (median 300 patients/study, range 100-2893) . Indi-
vidual codes were of limited accuracy alone and required 
algorithms of codes for increased predictive value, which 
ranged from PPV of 78% to 91%, and NPV from 87% to 
91% . Only three ICD10 studies validated codes for cirrhosis, 
with PPV ranging from 78% to 100%, and a total of 2834 
patients (range 36-2282) . Each study differed in the popu-
lation studied, code algorithm, and the type of gold stan-
dard used for validation (chart reviews with/without liver 
biopsy) . Few studies evaluated the sensitivity for identifi-
cation of cirrhosis within a database . Additionally, 93,000 
CMS ICD10 codes were curated into 211 cirrhosis-related 
codes and 14,500 CMS ICD9 codes into 97 cirrhosis-related 
codes, and then grouped by 20 categories of cirrhosis etiol-
ogies and/or complications . ICD9 and ICD10 codes used in 
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validation studies were compared within these categories 
and many studies included non-overlapping categories . 
ICD9 studies lacked validation in 5/20 categories and ICD10 
studies lacked validation in 11/20 categories . Conclusions: 
The accuracy of administrative data describing cirrhosis 
varied across studies . Algorithms combining codes for 
cirrhosis and its complications increased the predictive 
value . In contrast with ICD9 code algorithms, few studies 
exist validating ICD10 codes for cirrhosis identification, 
and none are from the U .S . Recognition of the limita-
tions of code algorithms for cirrhosis identification will 
be important for future epidemiological research in the 
U .S . Further rigorous studies related to validation of ICD10 
codes for identification of cirrhosis are needed .
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The fragility of liver related randomized clinical 
trials
Trace Heavener1, Chase Meyer2, Matt Vassar2; 1Internal Med-
icine, Scott & White - Texas A&M, Temple, TX; 2College of 
Osteopathic Medicine, Oklahoma State University, Tulsa, OK

Background Approximately 30 million people - one in 
10 Americans - have some form of liver disease . Chronic 
liver injury is most common and usually indicative of an 
underlying issue like alcoholism, nonalcoholic steatohepa-
titis, chronic hepatitis B virus or hepatitis C virus infection . 
Chronic liver injury often presents as cirrhosis, or irrevers-
ible fibrosis of the liver . Results from many randomized 
clinical trials (RCT) for liver injury are completed each year, 
and physicians apply this data to clinical situations that 
affect patient care . Here, we evaluate the “fragility” of 
trial outcomes involving liver injury . To measure fragility, 
we used the Fragility Index (FI), which is the minimum 
number of participants whose status would have to 
change from a non-event to an event for the p-value to 
no longer be statistically significant (usually p > 0 .05) . 
Methods We performed a search for RCTs catalogued in 
ClinicalTrials .gov using the following limiters: term “liver”, 
recruitment completed, with results, interventional study 
type, last updated 5/1/2016-5/1/2017 . The first author 
screened the “search details” page to determine trials that 
met inclusion criteria, which included: random assignment 
of patients to condition using a 1:1 allocation ratio, use 
a parallel two group design, and analysis of at least one 
dichotomous outcome . Then, the first and second authors 
extracted sample sizes, event rates, descriptions of dichot-
omous outcomes, p-values and number lost to follow 
up . The FI for each study was then calculated . Results 
Forty-eight RCTs were included in this study . The median 
sample size was 162 participants (IQR, 192) . The median 
total number of events for each outcome was 85 (IQR, 
162) . Sixteen (33 .33%) p values were listed as below  .05; 
13 (27 .08%) of those were listed at or below 0 .01 . There 
were 21 studies with no p value listed, but after using 
fragility calculator, 5 of these studies resulted significant 
values . This would bring the total of studies with statis-
tical significance to 21/48 (43 .75%) . The median FI for trial 
moving from significance to non-significance was 6 (IQR, 
18) and for those moving from non-significance to signifi-

cance was 5 (IQR, 5) . The median number lost to follow up 
was 17 (IQR, 42) . Of the 21 trials which showed statistical 
significance, the FI was greater than the number lost to 
follow up in 13 (61 .90%) trials . Conclusion In registered 
RCTs with the key term “liver”, robustness varied with a 
considerable percentage of trials found FI to be greater 
than the number lost to follow up . Presentation of FI data 
may provide clinicians better insight to the robustness of 
certain clinical trials .
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The Quality of Transjugular Liver Biopsies is 
Operator Dependent
Romulo Celli1, xinyu wu1, Hyun S. Kim2, Dhanpat Jain1, 
Andrea L. Barbieri1; 1Pathology, Yale New Haven Hosptial, 
New Haven, CT; 2Radiology, Yale New Haven Hospital, New 
Haven, CT

BACKGROUND Percutaneous (PCLB) and transjugular 
(TJLB) liver biopsies are increasingly performed by inter-
ventional radiologists . While a liver biopsy over 2cm in 
length is ideal, a minimum of 1cm is considered accept-
able . Although literature on TJLB suggests it provides 
diagnostic tissue, in practice we have noted TJLB to be 
small and fragmented compared to PCLB . We also suspect 
inter-operator variability . The goal of this study is to eval-
uate the quality of TJLB and identify variables that affect 
adequacy, including years of operator experience (YOE), 
biopsies performed per year and biopsy fragmentation . 
METHODS Operators who performed at least 3 biopsies 
per year were included for analysis (n=184; TJLB=105, 
PCLB=79) . The length, diameter, number of portal tracts, 
number of fragments (tissue <5mm) and amount of 
connective tissue were evaluated . YOE, number of biop-
sies performed annually and place of training for each 
operator was obtained . Data was collected on needle 
gauges prior to analysis, to ensure control for this variable . 
RESULTS The mean length of TJLB was 25 .3 mm (range 
4-49 mm) . For operators who performed both procedures, 
there was no difference in mean length of TJLB and PCLB 
(25 .3 and 24 .1 mm, p=0 .47) . By ANOVA test, there was a 
significant difference in mean TJLB length by operators 
(p=<0 .0001) . The two operators with the longest mean 
biopsy lengths by the PCLB method also were among the 
top half in the TJLB group (Fig 1) . 1 (<1%) TJLB and 3 
(4%) PCLB were <1cm in size and 22 (21%) TJLB and 42 
(53%) PCLB were <2cm in size . Multivariate linear regres-
sion showed only YOE to be an independent predictor of 
biopsy length, with a negative correlation (p=0 .04) . There 
was no statistically significant correlation between biopsy 
length and frequency of biopsies performed annually 
or fragmentation . SUMMARY The length of liver biopsy 
appears to be operator-dependent and shows an inverse 
relationship with YOE . In addition, the operators with 
more success with PCLB also procure better TJLB . We antic-
ipate such data can lead to quality improvement measures 
that can be implemented in practice .
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Nationwide Estimates and Risk Factors of 
Readmission in Patients with Cirrhosis in the 
United States
Abdel-Aziz Shaheen, Gilaad G. Kaplan, Mark G. Swain; Liver 
Unit, Division of Gastroenterology and Hepatology, University 
of Calgary, Calgary, AB; Medicine and Community Health Sci-
ences, University of Calgary, Calgary, AB, Canada

Background: The burden of cirrhosis on the health care 
system is substantial, and growing . Hospitalized patients 
due to cirrhosis complications are likely to be readmitted . 
Our objectives were to estimate the readmission rates, 
and hospitalization cost, as well as to identify the risk 
factors for 90-day readmission in patients with cirrhosis . 
Methods: We conducted a weighted analysis of the 2014 
Nationwide Readmission Database (NRD) to identify adult 
patients with cirrhosis-related complications in the United 
States . An admission was considered cirrhosis-related if 
the primary diagnosis was cirrhosis or a liver-related 
complication (based on ICD-9 codes) . We assessed read-
mission rates at 30, 60 and 90 days post-index hospitaliza-
tion . Weighted regression models adjusting for patient 
(e .g . demographics, insurance, and Elixhauser comorbid-
ities) and hospital characteristics were used to identify 
predictors of 90-days readmission . Results: Of the 81,179 
patients admitted with cirrhosis related complications in 
2014, 19,889 (25%) were readmitted within 90 days due 
cirrhosis related complications . Readmission rates at 30 
and 60 days post discharge were 15% and 21% respec-
tively . The average total charge per cirrhosis-related 
index admission was $60,197 with a weighted cumulative 
national estimate ~ $10 billion, while the average total 
charge for readmission was $61,865 and weighted cumu-
lative national estimate ~ $2 .6 billion . The main causes 
of readmission were ascites (54%), hepatic encephalop-
athy (44%) and esophageal varices (42%) . Readmitted 
patients at 90-days were younger (median age 58 vs . 60; 
P<0 .001), male gender (62% vs . 61%, P<001), less likely to 
be privately insured (20% vs . 24%, P<0 .001), and having 
≥2 comorbid conditions (87% vs . 84%, P<0 .001) . Indepen-
dent predictors of 90-days readmissions were male gender 
(adjusted OR: 1 .05, 95%CI, 1 .02-1 .09), age≥ 60 (aOR: 0 .80, 
0 .78-0 .83), private insurance (aOR: 0 .78, 0 .75-0 .81), having 
≥2 comorbid conditions (aOR: 1 .53, 1 .40-1 .67), and being 
discharged against medical advice (aOR: 1 .40, 1 .26-1 .55) . 
Hospital teaching status and location were not predic-
tors of readmission . Conclusions: A quarter of patients 
admitted with cirrhosis-related complications were read-

mitted within 90 days, representing a significant economic 
burden related to readmission of this population . Patient 
characteristics and comorbidities are the main predictors 
of readmission . Interventions and resource allocations 
targeted at reducing cirrhotic patient readmission rates 
would have a significant potential impact on health care 
costs .
Disclosures:

Mark G . Swain - Advisory Committees or Review Panels: Merck, Gilead, 
Intercept, Lupin, Allergan; Grant/Research Support: Gilead, Merck, Bristol-
Myers-Squibb, Interecept, CymaBay, Abbvie, Takeda

The following people have nothing to disclose: Abdel-Aziz Shaheen, 
Gilaad G . Kaplan

595
The Impact of Nursing Volume on In-hospital 
Mortality Among Patients with Cirrhosis: A 
Population-based Study
Jacob H. Charette2, Gilaad G. Kaplan1, Mark G. Swain2, 
Robert P. Myers2, Abdel-Aziz Shaheen1; Calgary Liver Unit, 
Division of Gastroenterology and Hepatology, University of 
Calgary, Calgary, AB; 1Medicine and Community Health Sci-
ences, University of Calgary, Calgary, AB, Canada; 2Depart-
ment of Medicine, University of Calgary, Calgary, AB, Canada

Background: Although the intensity of nursing care has 
been associated with improved outcomes in many condi-
tions, the impact of nursing staff volume in patients with 
cirrhosis is unknown . Our objective was to delineate 
the association between nurse staffing and in-hospital 
mortality in patients with cirrhosis . Methods: We used 
the 2011 Nationwide Inpatient Sample (NIS) database to 
identify cirrhosis-related hospitalizations in the United 
States . An admission was considered cirrhosis-related if the 
primary diagnosis was cirrhosis or a liver-related compli-
cation (based on ICD-9 codes) . Hospital-level nursing staff 
volume, which includes the volume of registered nurses, 
licensed practical nurses and nurse aids, was categorized 
into tertiles (low [<4 .8], medium [4 .8-6 .4], and high-volume 
[>6 .4 nurse full-time equivalents [FTEs] per 1,000 adjusted 
inpatient days]) . Weighted regression models assessed 
the impact of nursing volume on in-hospital mortality . 
We adjusted for patient (e .g . demographics, insurance, 
and Elixhauser co-morbidities) and hospital characteristics, 
including hospital volume for cirrhosis-related admissions . 
Results: There were 41,916 cirrhosis-related hospital-
izations in 2011 corresponding to an estimated 203,588 
admissions in the United States . Compared with patients 
admitted to hospitals with low nursing volume, those 
hospitalized in high nursing volume centers were younger 
(median age: 57 vs . 58; P<0 .001), more likely to be privately 
insured (27 .6% vs . 22 .5%; P<0 .001), and more frequently 
admitted to high-volume (for cirrhosis) hospitals (68 .1% 
vs . 14 .8%; P<0 .001) . The prevalence of ≥2 comorbid condi-
tions was higher among low nursing volume: 83 .7% vs . 
81 .8%; P<0 .001) . Although in-hospital mortality was 
similar across nursing volume groups (high vs . low: 6 .0% vs . 
6 .3%; P=0 .19), patients admitted to high nursing volume 
hospitals had increased hospitalization charges ($34,768 
vs . $24,622) compared to low nursing volume centers 
(P<0 .001) . After adjusting for patient and hospitaliza-
tion characteristics, neither nursing nor hospital volumes 
were independent predictors of in-hospital mortality 
(high vs . low nursing volume: adjusted odds ratio 0 .97, 
95% CI 0 .86-1 .09; high vs . low hospital volume: aOR 1 .01, 
0 .90-1 .13) . Subgroup analysis for each decompensated  
feature of cirrhosis yielded similar results . Conclusions: 
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Nursing staff volume was associated with increased cost 
but not with in-hospital mortality in patients with cirrhosis . 
Our study necessitates further assessment of the relation-
ship between nursing staff volume and cirrhosis outcomes . 
This will potentially have a significant impact on health 
care resources utilization and costs .
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Algorithm for identification of patients at high 
risk for cirrhosis from administrative data
Jejo D. Koola3, Guanhua Chen2, Amy Perkins2, Aize Chao2, 
John Dever1, Michael E. Matheny4,2, Samuel B. Ho1,3; 1Gastro-
enterology, VA San Diego Healthcare System, San Diego, CA; 
2Vanderbilt University, Nashville, TN; 3University of California, 
San Diego, San Diego, CA; 4VA Tennessee Valley Healthcare 
System, Nashville, TN

Background: The number of patients with advanced 
liver disease continues to grow in the United States, and 
cirrhotics are at high risk for morbidity and mortality . Thirty 
percent remain undiagnosed until serious sequelae or at 
autopsy . Non-invasive measures are useful for identifica-
tion of high risk patients for cirrhosis, but these have been 
developed primarily using lab tests and for specific etiol-
ogies . We aimed to develop an administrative data based 
algorithm to improve upon prior non-invasive measures . 
Methods: We selected 504 patients at risk for cirrhosis who 
were hospitalized at the Department of Veterans Affairs 
between 2005 and 2013 . We performed manual chart 
review including medical notes, labs, and radiology proce-
dures to categorize patients into one of three phenotypes: 
‘No Cirrhosis,’ ‘Indeterminate,’ ‘Yes Cirrhosis .’ We used 148 
candidate predictor variables consisting of demographics, 
laboratory values, comorbidities based on administrative 
data, and medications . We performed variable selection 
using penalized logistic regression (LR) and validated 
through bootstrapping an unpenalized model . To account 
for ‘Indeterminate’ patients, we used observation weights 
(=0 .5) for building the model . Validation was performed 
on ‘Yes’ vs . all and ‘Clinically Yes’ and ‘Maybe’ vs . ‘No .’ 
We compared our model’s performance to the FIB4, APRI, 
Bonacini index, and Age-to-Platelet index . Results: From 
chart review, 151 were negative, 237 were indetermi-
nate, and 116 were positive for cirrhosis . Etiologies of liver 
disease were viral hepatitis (134), alcohol-related liver 
disease (91), both alcohol and hepatitis (58), non-alcoholic 
fatty liver (35), and other (196) . The LASSO selected 8 vari-
ables out of the 148: age; number of ultrasound examina-
tions in the past year; history of ascites, coagulopathy, and 
alcohol abuse; and laboratory values for albumin, AST, 
and platelets . The model only counting ‘Clinically Yes’ as 
true positives had an AUC of 0 .91 (95% CI: 0 .87 – 0 .95); 
whereas the FIB4, APRI, Bonacini, and API were 0 .75 (0 .69 
– 0 .81), 0 .73 (0 .67 – 0 .79), 0 .79 (0 .73 – 0 .84), and 0 .79 (0 .73 
– 85) respectively . The model including ‘Yes’ and ‘Maybe’ 
as true positives had slightly worse performance (0 .87, 
95% CI: 0 .82 – 0 .92); other risk scores were similarly worse . 
Conclusion: We constructed a cirrhosis risk model based on 
a large set of candidate predictor variables with excellent 

performance compared to existing risk models . This algo-
rithm could be automated for use in the electronic medical 
record to alert providers .
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Barriers to Treatment of Chronic Hepatitis C 
with Direct-Acting Antivirals in an Urban Clinic
Miguel H. Malespin1, Ciel Harris1, Ozdemir Kanar1, Silvio W. de 
Melo Jr1, David R. Nelson2, Scott Cotler3; 1Medicine, University 
of Florida Health, Jacksonville, FL; 2College of Medicine, Uni-
versity of Florida, Gainesville, FL; 3Hepatology, Loyola Univer-
sity Medical Center, Maywood, IL

Background: Direct-acting antiviral (DAA) agents are highly 
effective for treatment of chronic hepatitis C virus (HCV) . 
Access to treatment remains a serious challenge, particu-
larly in health systems that provide care to low-income or 
uninsured populations . The aim of this study was to iden-
tify barriers to treatment initiation with DAA-containing 
regimens in an urban clinic setting . Methods: A retrospec-
tive cohort of all chronic HCV patients seen in an urban 
academic gastroenterology/hepatology practice from 
1/2014-1/2017 was analyzed . Baseline characteristics were 
recorded and a review of medical records was performed 
to identify barriers to treatment initiation . Results: The 
study population consisted of 246 patients with chronic 
HCV . Fifty-five percent of patients were African-American 
and 62% were either insured through Medicaid/county 
programs or uninsured . Seventy-one percent had barriers 
to initiating antiviral therapy categorized as psychosocial 
(n=112), provider (n=26), medical (n=22), and insurance-re-
lated factors (n=14) . The most commonly encountered 
psychosocial barriers included lack of keeping appointed 
clinic follow-up (71%), active substance abuse (16%), 
and failure of the patient to obtain requested laboratory 
work-up (10%) . Twenty-eight percent (n=70) of patients 
were initiated on DAA-containing regimens, 13% were 
lost to follow-up after completion of therapy, and 69% of 
treated patients achieved an SVR12 by the end of the study 
period . Ninety-six percent of patients who completed 
therapy and follow-up reached SVR12 . Overall, only 20% 
(48/246) of all chronic HCV patients who were evaluated 
reached SVR12 within the 36-month study period . Patients 
initiated on therapy were almost twice as likely to be on 
Medicare compared to those not initiated (p= .01) . Conclu-
sion: In an urban academic practice, only 20% of patients 
who presented with chronic HCV received DAA-containing 
regimens over a 36-month period . Psychosocial barriers 
were encountered in the majority of patients who were 
not initiated on therapy . These findings illustrate the need 
for an integrated approach that addresses psychosocial 
factors as well as comorbidities and access to care in order 
to increase rates of HCV treatment in at risk patients .
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598
Epic Babyboomer Reminders Increase 
Screening by 10 Fold
Hannah Jones, Priyanka Patel, Dawn Sears; Scott and White, 
Temple, TX

Background: Chronic Hepatitis C represents one of the 
most prevalent causes of liver disease in the United states . 
Approximately 80% of those infected with Hepatitis C 
progress to chronic infection and about 25% develop 
complications such as portal hypertension and hepatocel-
lular carcinoma . Early detection and treatment of Hepatitis 
C reduces associated morbidity and mortality . In 2013, The 
United States Preventative Services Task Force released a 
recommendation that all patients born between 1945 
and 1965 be screened with Hepatitis C antibody . Unfor-
tunately, studies have shown that testing for Hepatitis C 
in primary care clinics is below goal . The goal of this study 
was to increase Hepatitis C screening, treatment and cure 
rates for the babyboomer population at Baylor Scott & 
White in Central Texas . Methods: Retrospective data from 
the EMR was obtained from February 2014 to February 
2015 to determine how many patients born from 1945 
to 1965 were screened for Hepatitis C at BS&W outpa-
tient clinics . A reminder to screen patients born 1945-1965 
was then added to the EMR beginning February 2015 . 
Providers were notified of the implementation of this EMR 
best practice reminder at division meetings . We monitored 
Hepatitis C screening rates in the babyboomer population 
from February 2015 to February 2016 by collecting data 
from the EMR . We then, retrospectively, collected further 
data on those screened who were positive for Hepatitis C 
antibody, including Hepatitis C genotype and viral load, 
HIV status, age, gender, insurance status, referral to GI or 
ID clinics and subsequent treatment and cure rates . The 
data obtained included more than 30,000 patients . The 
statistics were calculated by the biostatistics department 
at BS&W . Results: Our data demonstrated a statistically 
significant increase in babyboomer screening for Hepa-
titis C from 1 .87% prior to our intervention with the EMR 
reminder to 14 .14% after initiation of the reminder . The 
average age at time of screening was 59 .7 years old . 10% 
were screened for HIV . There was no statistically signif-
icant difference for screening based on gender . 95 .1% 
of patients had medical insurance . More patients were 
treated and cured of hepatitis C after the intervention as 
compared to prior . Conclusion: Our study demonstrates 
that EMR reminders are an effective way to increase 
screening for Hepatitis C in the babyboomer population . 
It also demonstrates that such interventions can increase 
treatment and cure rates for hepatitis C .
Disclosures:

The following people have nothing to disclose: Hannah Jones, 
Priyanka Patel, Dawn Sears

599
Screening For Subclinical (Minimal) Hepatic 
Encephalopathy Among Asymptomatic Drivers 
With Chronic Liver Disease
Haitham A. Al-Khateeb; Gastroenterology, Assuit Police Hos-
pital, ASSIUT, Egypt

Background and aims: Minimal Hepatic Encephalopathy 
(MHE) may impair driving performance and adversely 
disturbs quality of life . Most drivers with chronic liver 
disease are not routinely screened for MHE and stay 

untreated due to the deficiency of standardization of 
normal values, simple tools and skills to carry tests . This 
study evaluated the usefulness of psychometric tests and 
critical flicker frequency (CFF) to diagnose MHE among 
screened drivers with chronic liver disease in Assiut, a 
city in Upper Egypt . Methods: A total of 100 drivers with 
chronic liver disease were screened for MHE . Routine 
investigations were done for all, Psychometric tests 
including number connection tests A (NCT-A), Symbol 
Digits Test (SDT) and critical flicker (CFF) testing were 
applied for them . Mini Mental State Examination ques-
tionnaires and Beck’s inventory were done for those diag-
nosed as MHE . Results: MHE was found among 40% with 
20 (50%) in Child’s A, 11 (27 .5%) in Child’s B, 9 (22 .5%) 
in Child’s C cirrhosis (p =0 .027) and 45% of those with 
MHE had bad driving history . Twelve (12%) patients had 
abnormal psychometric tests . The sensitivity and specificity 
of Receiver Operating Characteristic (ROC) curves for CFFT 
in the diagnosis of MHE was 100% with a cutoff of ≤38 .5 
Hz and the area under the curve was 1 .00 (95% CI 0 .964-
1 .00) (p< 0 .0001) . There was significant reverse correla-
tion between CFFT score and child Pugh score (r=-0 .271 
& P= 0 .030) . Conclusions: Our data revealed a high prev-
alence of MHE (40%) among drivers with liver cirrhosis . 
CFF test is simple, accurate, and reliable test for diagnosis 
of MHE with no age or literacy requirement . Therefore 
we suggested to include CFF test in screening of drivers 
with chronic liver disease for early discovery and proper 
management . Keywords: Minimal hepatic encephalop-
athy; chronic liver disease; Critical flicker frequency

Disclosures:
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600
Chronic Liver Disease and Impaired Physical 
Function: the Role of Gender, Income and their 
Interaction
Mohamed I. Elsaid1, Amira Waryah3, Alex Yaghi3, 
Vinod K. Rustgi2; Rutgers, The State University of New Jersey; 
1Epidemiology, Rutgers, The State University of New Jersey, 
New Brunswick, NJ; 2Gastroenterology, Robert wood Johnson 
school of Medicine, New Brunswick, NJ; 3Rutgers, The State 
University of New Jersey, New Brunswick, NJ

Background: The onsets of a number of chronic diseases 
are associated with Impaired Physical Function (IPF) . No 
study to date has examined the association between IPF 
and Chronic Liver Disease (CLD) . Moreover, the effect of 
gender and income on the relationship between CLD and 
IPF is unknown . This study aims to examine 1) the associa-
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tion between CLD and IPF, 2) the effect of income on that 
association and 3) gender disparities in the relationship 
between income, CLD and IPF . Methods: The study sample 
included 64,581 adults aged 18-85 from the 2014 and 2015 
National Health Interview Survey (NHIS) . We used the 
PROMIS© physical function 4a short form to assess IPF . Raw 
summary scores were transformed to T-scores according to 
PROMIS guidelines to ensure the results are representa-
tive of US adults . IPF was defined by a T-score one stan-
dard deviation below the US average, which represents 
those in the lowest 15th percentile . Income was classified 
based on the ratio of household income to poverty index 
≤100% (very-low), 101–200% (low), 201–400% (middle), 
and >400% (high) . Multivariable logistic regression models 
adjusting for Body Mass Index (BMI), gender, age, marital 
status, race, smoking status, history of cancer, number of 
comorbidities were fitted to examine the study’s aims . 
Results: The prevalence of IPF was significantly higher 
among those with CLD 29 .46% vs . without CLD 4 .47% . 
This denotes an estimated 740,654 US adults with both 
CLD and IPF . CLD was significantly associated with IPF, 
crude Odds Ratio (OR) 4 .18 (95% CI; 3 .42, 5 .10) . When 
stratified by CLD status, those with liver disease had the 
highest odds of IPF among all income levels . Among those 
with CLD, the highest odds of IFP were observed for those 
with very-low and middle incomes compared to those with 
high income 6 .0 (95% CI 2 .96, 12 .12) and 4 .34 (95% CI 
2 .27, 8 .27), respectively . Among individuals without CLD 
and males with CLD, increase in Income was associated 
with lower odds of IPF . Gender-disease-specific disparities 
were observed with females with middle income and CLD 
having the highest odds of IPF (Table) . Conclusion: Those 
with CLD have higher odds of IPF . Significant income and 
gender disparities in the association between CLD and IPF 
were detected . Females with middle income and CLD had 
the highest odds of IPF .
Association between Physical Function Impairments and Chronic Liver 
Disease

†% of Federal Poverty Level, Reference to > 400%

‡ Adjusted Odds Ratios (OR) and 95% Confidence Intervals
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601
Antenatal Clinic: The ideal screening platform 
for alcohol related harm
Claire Kelly1,2, Marinos Pericleous1,2, Anthony Gartland1, 
Sian Davies1, Michelle Gallagher1; 1Royal Surrey County Hos-
pital, Guildford, United Kingdom; 2Clinical and Experimental 
Medicine, University of Surrey, Guildford, United Kingdom

Alcohol misuse is responsible for 3 .3m deaths worldwide 
annually and overall 5 .1% of the global burden of disease . 
Alcohol disproportionately affects people early in life 
with 25% of the alcohol related deaths in the 20-39year 
age group[1] . The Dept . of Health (UK) estimates annual 
savings of approx $85,000 from one Alcohol Health Worker . 

After simple advice, 1 in 8 reduced their drinking to lower 
risk levels . An often-missed group in alcohol screening is 
young people particularly high-earning women . Ante-
natal care (ANC) already screens for various conditions 
and provides an excellent platform for screening young 
women for alcohol . Our hospital facility in the South East 
of England serves a particularly affluent population of 
2 .1m . We aimed to determine whether a simple screening 
intervention could identify pregnant women and their 
fetuses with increased risk from alcohol consumption 
and allows access to local services . Assessment of alcohol 
consumption using the AUDIT-C questionnaire was incor-
porated by our midwives into the routine assessment of all 
pregnant women attending our institution for ANC . This 
3 item questionnaire can identify hazardous drinkers or 
those with active alcohol-use disorders . The score gener-
ated allows for risk-stratification also capturing patients 
with possible alcohol dependence . Tailored interventions 
were then provided based on the result Our data (Table 
1) show how large numbers of pregnant women can be 
effectively screened for alcohol misuse using a simple and 
quick intervention during routine ANC . The screening rate 
gained impetus in the second year post implementation, 
with a current uptake rate of 99% . The uptake of the 
intervention was high, possibly suggesting pregnancy is 
a time where women are receptive not only to screening, 
but to interventions to improve health outcomes . Further 
follow-up of these women will identify whether this 
behavior modification persists postpartum . Our success 
has prompted community midwives to adopt this strategy 
and hopefully in turn reduce complications such as fetal 
alcohol syndrome . [1] Global status report on alcohol and 
health, WHO, 2014

Disclosures:

Marinos Pericleous - Speaking and Teaching: Intercept

The following people have nothing to disclose: Claire Kelly, 
Anthony Gartland, Michelle Gallagher

602
Characteristics and Outcomes of Hepatocel-
lular Carcinoma (HCC) differ in Black versus 
White patients: a 15-Year Large Transplant 
Center Experience
Lara Dakhoul1, Marwan Ghabril1, Chelsey Mcshane2, Kea-
ton Jones1, Raj Vuppalanchi1, Niharika Samala1, Mary A. Malu-
ccio3, Samer Gawrieh1, Naga P. Chalasani1, Lauren D. Nephew4; 
1Division of Gastroenterology & Hepatology, Indiana Uni-
versity School of Medicine, Indianapolis, IN; 2Department of 
Internal Medicine, Indiana University School of Medicine, 
Indianapolis, IN; 3Division of Transplant Surgery, Indiana Uni-
versity School of Medicine, Indianapolis, IN; 4Division of Gas-
troenterology, University of Pennsylvania, Philadelphia, PA

Background: Racial disparities in the prevalence, mortality, 
and treatments for HCC have been described . However, 
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much of this work used the SEER database, which does 
not contain detailed information about patient and 
tumor characteristics . We conducted a study to describe 
racial differences in liver disease etiologies, clinical and 
tumor characteristics, as well as treatment modalities used 
in Black patients with HCC . Methods: We conducted a 
retrospective study of all HCCs seen at Indiana University 
affiliated hospitals during 2000-2014 . Data related to the 
presence of cirrhosis, liver disease etiologies, laboratory 
values, comorbidities, tumor characteristics, and treat-
ments modalities were collected . Results: 1,250 eligible 
patients with HCC were seen during the study period; 
164 were Black (13%) and 1032 (83%) were White . Black 
patients were younger (59 .7 vs . 61 .9 years, p=0 .005) and 
had lower BMI (27 .4 vs . 28 .9 kg/m2, p=0 .001), but had more 
hypertension (64% vs . 54%, p=0 .018) and alcohol use (59% 
vs . 42%, p<0 .001) than White patients . The proportion of 
non-cirrhotic HCC was similar in Black and White patients 
(8% vs . 12%, p=0 .227) . The etiology of liver disease was 
mostly viral and/or alcohol related in Black patients (91% 
vs . 65% in C, p<0 .001) and NAFLD was infrequent (1% vs . 
20% in C, p<0 .001) . Black and White patients had similar 
Model for End-Stage Liver Disease (MELD) (13 .6 vs . 12 .5, 
p=0 .14) and Child-Pugh scores (CPS) (21% vs . 20% Child 
C, p=0 .28) . However, platelet count was significantly 
higher in Black patients (172,000 vs . 141,000/μL, p<0 .001) . 
BCLC tumor staging was similar between Black and White 
patients (p=0 .5) as were the number of tumors that were 
either single tumors or three tumors <3cm (47% vs . 53%, 
p=0 .16) . Black patients were less likely to undergo liver 
transplantation or surgical resection, but were more likely 
to receive palliative/hospice care (Table 1) . Conclusions: 
HCC in Black patients arises in a cirrhotic background 
in most (92%) patients . The etiology of underlying liver 
disease is mostly (91%) viral hepatitis and/or alcohol; 
NAFLD is a very infrequent cause of liver disease in AA 
with HCC . Despite similar MELD, CPS, and BCLC staging, 
we observed important differences in treatments received 
by Black patients with HCC .
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603
Being Accompanied to the Post Discharge 
Visit: An Easy Measure to Identify Potential 
Liver Transplant Candidates Among Patients 
Initially Considered Ineligible
Jordan Sack1, Nilofar Najafian1, Angela DeLisle2, Sofia 
Simona Jakab3; 1Department of Internal Medicine, Yale Uni-
versity School of Medicine, New Haven, CT; 2Northeast Medi-
cal Group, Yale New Haven Health, New Haven, CT; 3Section 
of Digestive Diseases, Yale University School of Medicine, New 
Haven, CT

Background: Patients with cirrhosis deemed unsuitable 
for liver transplantation are usually followed in general 
hepatology or gastroenterology clinics, with the hope of 
re-evaluation once they meet the appropriate medical and 
psychosocial criteria . Specific strategies to achieve eligi-
bility for liver transplant have not been studied . Aim: A 
transitional care liver clinic (TCLC) at a university health 
system was opened in March 2015 to expedite outpatient 
follow up and to improve continuity of care post hospi-
talization . We hypothesized that TCLC could facilitate 
transplant candidacy and we analyzed the rate of trans-
plant eligibility at 1 year among non-transplant candidates 
seen in the TCLC . Methods: This is a retrospective study of 
patients scheduled in TCLC from March 2015 to December 
2015, with follow-up through December 2016 . Patients 
with cirrhosis, age less than 70, discharged from the liver 
inpatient service who were considered not to be liver trans-
plant candidates were included in this analysis . Charts were 
reviewed for demographics, clinical data, and presence of 
family/friends during TCLC visit . The primary outcome of 
this study was transplant candidacy at 1 year from the 
first appointment in the TCLC . Results: 79 patients were 
identified: the majority were men (65%), Caucasian (62%), 
with alcoholic cirrhosis (75%) . 51 patients (65%) showed 
at the post-discharge TCLC visit . There were no statisti-
cally significant differences between “show” vs “no show” 
patients based on age, sex, cirrhosis etiology/complica-
tions, substance use disorder, CTP, and MELDNa scores at 
the time of discharge . 7 of 51 “show” patients became 
transplant candidates, while 0 of 28 “no-show” patients 
did (14% v 0%, p=0 .04) . Among the “show” patients, 
there was no difference in demographics, insurance status, 
cirrhosis etiology, comorbidities, and previous linkage to 
hepatology care between transplant and non-transplant 
eligible patients . 6 of 22 “show” patients accompanied 
by family/friends became transplant eligible versus 1 of 29 
non-accompanied “show” patients (27% v 3%, p=0 .03) . 
Conclusion: Patients who showed for the post discharge 
TCLC visit had a higher transplant eligibility rate at 1 year . 
This was even more likely for patients who were accompa-
nied by family/friends (not requested for TCLC visit) . This 
simple measure of patient and family engagement in the 
immediate post-hospitalization period may predict future 
eligibility in patients initially considered not to be trans-
plant candidates . For this group of patients, we should 
strongly advocate for liver transplant evaluation, provided 
there are no other contraindications .
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604
The Effect of Curative Treatment Delay on 
Recurrence in Hepatocellular Carcinoma at a 
Non-Transplant County Hospital Setting
Vikram Rangan, Tae Hoon Lee, Jacob Skeans, Hicham Khallafi; 
Div. of Gastroenterology and Hepatology, MetroHealth Med-
ical Center, Case Western Reserve University, Cleveland, OH

Background: Treatment of hepatocellular carcinoma (HCC) 
represents a significant clinical challenge with many logis-
tical hurdles, often leading to a delay in treatment . In 
this study, we assessed whether delays in HCC treatment 
demonstrated an association with future HCC recurrence . 
Methods: Medical records from patients diagnosed with 
HCC at a single county hospital between 2007 and 2016 
were reviewed retrospectively . Demographic characteris-
tics, clinical data and treatment/recurrence information 
were collected and compared between patients with 
HCC recurrence and patients without recurrence . Results: 
A total of 248 patients were identified to have a newly 
diagnosed HCC during the study period . Among these, 
110 patients were initially planned for curative treatment 
and 66 patients actually underwent curative treatment . 4 
other patients who were initially planned for a non-cu-
rative treatment were switched to a curative treatment 
modality . 30 patients (43 .5%) underwent local ablation 
and 33 patients (46 .4%) underwent resection . Only 7 
patients (10 .1%) had liver transplantation . The average 
waiting time to curative treatment was shorter for 
patients undergoing resection (mean 80 .6 days, SD 33 .4) 
compared to ablation (mean 136 .9 days, SD 88 .8) or trans-
plantation (mean 262 days, SD 104 .6) . 26 patient (37 .1%) 
had a documented HCC recurrence . Recurrence was noted 
in 36 .7 % of ablation cases, 42 .4% of resection cases, and 
14 .3% of transplantation cases . Patients with documented 
HCC recurrence trended towards being more likely 
Hispanic (p=0 .09), and also trended towards being less 
likely to have documented underlying cirrhosis . (p=0 .09) 
Child Pugh stage (p=0 .57), BCLC stage (p=0 .73), tumor 
size (p=0 .33), and curative treatment modality (p=0 .33) 
did not significantly differ between those with HCC recur-
rence and those without recurrence . Patients with HCC 
recurrence did not have a significantly longer waiting 
time to treatment than patients without HCC recurrence . 
(p=0 .38) Conclusion: The waiting time to treatment was 
not a significant predictor of recurrence, as long as a given 
patient continues to meet criteria for curative treatment 
at the time of treatment administration . Further study is 
warranted to investigate whether treatment delay affects 
the drop out from planned curative treatment, as these 
cases were not included in this study .
Disclosures:
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Factors that Predict 30 Day Readmission in 
Patients with Hepatic Hydrothorax
Lindsay Sobotka1, Alice Hinton2, Carleen Risaliti4,  
A. James Hanje3, Anthony Michaels3, Khalid Mumtaz3, 
Lanla Conteh3; 1Internal Medicine, The Ohio State Wexner 
Medical Center, Columbus, OH; 2The Ohio State University, 
Columbus, OH; 3Section of Hepatology, Division of Gastroen-
terology, Hepatology and Nutrition, The Ohio State Wexner 
Medical Center, Columbus, OH; 4Division of Pulmonary, Criti-
cal Care, and Sleep Medicine, The Ohio State Wexner Medical 
Center, Columbus, OH

Introduction: Hepatic hydrothorax is a complication of 
cirrhosis that results in increased healthcare utilization, 
frequent readmissions, and increased mortality . Multiple 
interventions including thoracentesis, pleurodesis, tran-
sjugular intrahepatic portosystemic shunt (TIPS), and 
liver transplantation have been utilized in an attempt 
to improve patient outcomes though it is unclear what 
effect these procedures and other patient factors have on 
30 day readmission rates . Given the readmission rate in 
patients with cirrhosis is around 30%, it is crucial to eval-
uate factors associated with readmission in patients with 
cirrhosis complicated by hepatic hydrothorax . The aim of 
this study was to determine the incidence and factors asso-
ciated with 30 day readmission in patients with hepatic 
hydrothorax . Method: A retrospective analysis using the 
NRD was performed during the year of 2013 and included 
adult patients with a primary diagnosis of cirrhosis and 
a secondary diagnosis of hydrothorax or pleural effusion 
based on ICD-9 codes . Univariate and multivariate analyses 
was performed in order to determine the incidence and 
factors associated with 30 day readmission . Results: There 
was a total of 2,371 patients included in this study and 870 
(37%) were readmitted within 30 days . The majority of 
patients included in the study were males under the age 
of 64 and had Medicare as their primary payer . On univar-
iate analysis, patient’s age, undergoing a TIPS, and length 
of stay on index admission was significantly different 
between patients that experienced 30 day readmission 
and those that were not readmitted . On multivariate 
analysis, undergoing a TIPS and longer length of stay on 
index admission predicted 30 day readmission [(OR 4 .89, 
95% CI 1 .17, 20 .39), (OR 4 .89 95% CI 1 .00, 1 .05), respec-
tively] . Of the patients that were readmitted within 30 
days, 87 patients (10%) died during their first readmission 
and 198 (23%) patients died at any point in 2013 . Conclu-
sions: Patients with hepatic hydrothorax have a 37% of 
being readmitted within 30 days, which is higher than 
patients with cirrhosis and other complications . Patients 
undergoing a TIPS or experiences a longer index admis-
sion were more likely to be readmitted within 30 days . 
Further research should be completed in order to deter-
mine ways to prevent readmission and decrease mortality 
in this patient population . 
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606
Hepatitis C Virus (HCV)-Infected Patients 
Receiving Opioid Substitution Therapy (OST) 
Experience Significant Increases in Patient-Re-
ported Outcomes (PROs) Following Treatment 
with Anti-Viral Regimens
Maria Stepanova2, Alex J. Thompson3, Joseph S. Doyle4, 
Leyla de Avila1, Issah Younossi2, Linda Henry2, 
Zobair M. Younossi1; 1Center for Liver Diseases, Department 
of Medicine, Inova Fairfax Hospital, Falls Church, VA; 2Cen-
ter for Outcomes Research in Liver Disease, Washington DC, 
DC; 3St. Vincents Hospital, Melbourne, VIC, Australia; 4Burnet 
Institute, Melbourne, VIC, Australia

Background: There is a paucity of PRO data for people 
undergoing HCV treatment who are managed with OST 
for addiction. Aim: Assess PROs of people with chronic 
HCV on OST receiving antiviral treatment . Methods: Partic-
ipants were divided into 2 groups: HCV with OST and HCV 
without OST (NOST) . All subjects completed 4 PRO instru-
ments: SF-36v2, FACIT-F, CLDQ-HCV, and WPAI-HCV (26 
PRO domains) before treatment, during and post-treat-
ment . Results: 8,540 HCV subjects were included [age 
53±10, 64 .9% male, 83 .1% Caucasian, 26 .4% cirrhosis, 
60 .6% treatment-naïve, 55 .4% genotype 1, 6 .4% (N=546) 
received pegylated interferon, ribavirin and sofosbuvir 
(IFN+SOF+RBV), 34 .2% (N=2,919) IFN-free regimens with 
sofosbuvir (SOF)+RBV or ledipasvir (LDV)/SOF+RBV or SOF/
velpatasvir (VEL)+RBV and 53 .5% (N=4,570) IFN/RBV-free 
regimens (LDV/SOF or SOF/VEL or SOF/VEL/voxilaprevir 
(VOX), 4 .8% (N=407) on OST . SVR-12 were 87 .4% (IFN+R-
BV+SOF), 85 .3% (IFN-free RBV+ regimens) and 96 .3% (IFN/
RBV-free regimens) SVR-12 did not differ based on OST . At 
baseline, OST subjects had significantly (p≤0 .0001) lower 
PRO domain scores (by -3 .5 to -15 .6 from 0-100) . By end of 
treatment, subjects receiving IFN+RBV+SOF had drops in 
23/26 PRO domains (-3 .4 to -23 .6, p<0 .0001) . These drops 
were similar regardless of OST use (all p>0 .05) . Subjects 
receiving IFN-free RBV+ regimens had minimal drops in 
16/26 PRO domains (up to -6 .8), similar in OST and NOST 
(p>0 .05) . Finally, subjects treated with IFN/RBV-free regi-
mens showed improvements in all PROs during treatment 
(all p<0 .001) which were more pronounced and highly 
clinically significant in OST subjects (up to +15 .2 vs . + 11 .4, 
p<0 .05 for 11/26 PRO domains) . Achieving SVR-12 in OST 
was associated with improvement of PROs in IFN/RBV-free-
treated (20/26 domains); these improvements were similar 
to those in NOST (p>0 .05) . In contrast, OST subjects who 
achieved SVR-12 with IFN+RBV+SOF did not have PRO 
gains, while NOST subjects with SVR with this regimen 
improved in 16/26 of their PRO domains (p<0 .05) . In multi-
variate analysis, OST, cirrhosis, depression, anxiety and 
fatigue were independently associated with baseline PRO 
impairments (all p<0 .0001) . Finally, at end of treatment 
and post SVR, receiving IFN/RBV was the only consistent 
predictor of PRO impairments (p<0 .00001) . Conclusions: 
HCV subjects on OST have significant PRO impairment . 
Receiving IFN-free regimens leads to PRO improvement 
during treatment and after SVR regardless of OST, indi-
cating both clinical and PRO benefits . HCV subjects on OST 
did not experience similar PRO improvements with IFN 
therapy, suggesting that IFN therapy may be less suitable 
for this often-vulnerable population .
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607
Out-of-Pocket Costs for Hepatitis C Virus Treat-
ments
Robyn Teply1, Mark Goodman1, Sandeep Mukherjee2, 
Thomas Guck1, Caroline Simari1; 1Family Medicine, Creighton 
University, Omaha, NE; 2Gastroenterology, Creighton Univer-
sity, Omaha, NE

Background: Typical medication regimens for hepatitis C 
virus (HCV) are estimated to have a total average whole-
sale price of approximately $84,000, but there is a paucity 
of data regarding a patient’s actual initial copay and 
final out-of-pocket (OOP) cost . The purpose of this study 
was to evaluate the patient’s share of the cost for HCV 
medications . Methods: Data was collected retrospectively 
from the Catholic Health Initiatives Specialty Pharmacy in 
Omaha, NE for HCV prescriptions filled between January 
1, 2015-December 31, 2016 . Data collected included HCV 
medication, date of claim, initial copay, final OOP copay 
and insurance provider . Descriptive statistics were calcu-
lated and independent variables were assessed for their 
impact on copay amounts . Due to the presence of uneven 
distribution of copay amounts, a log transformation was 
completed to normalize the data for analysis . Results: 
One hundred patients filled prescriptions during the study 
period with a mean month 1 (M1) initial copay amount 
of $362 .49 (SD 1008 .51), 65% of patients had an initial 
copay of $10 or less and 12% had a copay over $1000 . The 
mean M1 final OOP cost was $3 .38 (SD 7 .82), 98% patients 
paid less than $10 . Mean M1 initial copay was $516 .74 
(SD 1236 .69) and $366 .62 (SD 983 .92) for those with 
commercial insurance and Medicare Part D, respectively 
(p=0 .003) . Mean M1 initial copay was $515 .87 (SD 1171 .76) 
and $196 .32 (SD 773 .50) for claims processed during 2015 
and 2016, respectively (p=0 .033) . Mean M1 initial copay 
for claims processed during the first quarter of 2015 was 
$1204 .60 (SD 1644 .13) which was statistically different 
than quarter 2 ($296 .51, SD 1044 .53, p=0 .041), quarter 
3 ($138 .98, SD 456 .71, p=0 .004) and quarter 4 ($289 .64, 
SD 928 .90, p=0 .006) . Mean M1 initial copay for claims 
processed during the first quarter of 2016 was $735 .04 (SD 
1880 .95) which was not statistically different than quarter 
2 ($85 .54, SD 282 .80), quarter 3 ($163 .61, SD 447 .14), and 
quarter 4 ($22 .11, SD 47 .06) . It is postulated that the lack 
of statistical significance may be due to the uneven group 
sizes . There were no significant differences between initial 
or final OOP copay amounts between the different HCV 
treatment regimens . Conclusion: Initial copay amounts for 
HCV therapies varied greatly, but most patients had a very 
reasonable copay . Final OOP monthly cost to the patient 
was no more than $60 and almost all patients paid less 
than $10 . Despite the large average wholesale price of the 
HCV medication regimens, the initial copay amount and 
the final OOP costs for the patients are very reasonable . 
A larger sample size is needed to further confirm these 
results . 
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Doctors in jails: a proof of concept for tackling 
hepatitis C in prisons
Rodrigo Liberal1, Rui Gaspar1, Patrícia Andrade1, Rosa Coelho1, 
Jorge Tavares2, Rui R. Morgado2, Guilherme Macedo1; 1Centro 
Hospitalar Sao Joao, Porto, Portugal; 2Estabelecimento Pri-
sional do Porto, Porto, Portugal

Background: Hepatology professionals are being chal-
lenged with new dynamics in their practice . Providing the 
best affordable care and enhancing access to precision 
medicine are of exceptional importance in health promo-
tion, disease prevention and management . Hepatitis C 
virus (HCV) infection rates are higher in the incarcerated 
than in general population . Early studies have shown 
that treatment of HCV in prisons is cost-effective while 
allowing improved quality of life . However, chronic HCV 
inmates often report perceived discrimination and are 
usually barred to therapy . Close collaboration between 
prison and specialist health services is needed to over-
come these hurdles . Here, we report the concept and early 
results of HIPPOCRATES (Hepatitis C In-Prison Program fOr 
enhancing Cure RATES) project, a pioneering collabora-
tive program between a large volume tertiary Hepatology 
centre and one of the largest prisons in Portugal . Methods: 
From January to April, all inmates were screened for HCV, 
hepatitis B virus (HBV), and human immunodeficiency 
virus (HIV) infections . All RNA HCV positive patients were 
enrolled into the program . Once weekly, three hospital 
doctors moved from the hospital to prison . The protocol 
involves at least 4 visits : at baseline, before, immediately 
after and 3-months after therapy . An additional visit is 
schedule during therapy to provide education about hepa-
titis . At baseline, patients were subjected to clinical history 
and physical examination; in addition, blood samples were 
collected and elastography was performed on site using a 
Fibroscan 430 mini model (Echosensâ) . Therapy regimen 
was chosen according to international guidelines . Results: 
Out of 1208 screened inmates, 190 were anti-HCV posi-
tive . Within non-HIV infected patients, 66 tested positive 
for HCV RNA, and were enrolled . The mean time from 
RNA detection to first visit was 21 days . Each baseline visit 
took on average 28 minutes . Patients with evidence of 
cirrhosis (15%, n=10) were offered screening endoscopy 
and abdominal ultrasound as recommended by guidelines . 
The mean time from baseline visit to initiation of therapy 
was 28 days . Subsequent appointments took on average 
12 minutes . Since the implementation of the program, one 
patient refused therapy, while all others were started on 
therapy, with a compliance of 100% . Conclusion: Chronic 
hepatitis C is prevalent amongst inmates; its management 
in prison constitutes a public health opportunity to tackle 
this disease . This program shows that tertiary hepatology 
consultation in this setting is feasible, albeit laborious, 
and highlights the importance of prison health systems to 
partner with specialist health care .
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Hepatitis C treatment outcomes in a pharma-
cist-managed clinic in a rural tribal health 
system
Crystal David1,2, Dwayne David1, Whitney Essex1, Paulina Dem-
ing3, Clifford R. Qualls3, Jorge Mera1; 1Cherokee Nation Health 
Services, Tulsa, OK; 2University of Oklahoma Health Science 
Center, Oklahoma City, OK; 3University of New Mexico Health 
Sciences Center, Albuquerque, NM

 Background: Hepatitis C virus (HCV) is a major health 
problem in the United States disproportionately affecting 
the American Indian/ Alaskan Native (AI/AN) population . 
Many tribal health systems face the challenge of being in 
largely rural and medically underserved regions . In many 
of these health systems, pharmacists have been managing 
the care of HCV treatment; however, the outcomes are 
not known . We aimed to evaluate the sustained virologic 
response (SVR) rates achieved by patients treated in phar-
macist-managed clinics compared to SVR in a specialist or 
primary care clinic . Methods: Retrospective review of data 
within an AN/AI tribal health system . The study sample 
included adult patients with chronic HCV treated in 1 of 
7 pharmacist-managed HCV clinics between May 1, 2015 
and January 31, 2017 . The primary outcome measure was 
achievement of cure defined as SVR . Other descriptive 
measures included gender, age, genotype (GT), previous 
treatment status, treatment regimens, treatment dura-
tion, and cirrhotic status . Outcomes of patients in the 
same health system who were treated by non-pharmacist 
providers (physicians, nurse practitioners, physician’s assis-
tants) were compared . Results: 290 AN/AI patients were 
treated for HCV: 104 in pharmacist-managed clinics and 
186 in non-pharmacist managed clinics . In the pharma-
cist-managed clinics, 48% of patients had GT1a and 92% 
were treatment naïve (TN) . In the non-pharmacist clinic, 
52% patients had GT1a and 87% were TN . Patients treated 
by pharmacists were more likely to be male (55% vs 69%, 
p=0 .03) and older . There was no difference between clinics 
in the level of liver disease based on albumin, INR, bili-
rubin, ALT, creatinine or MELD score (mean 6 .6) . Patients 
treated by pharmacists had lower APRI than non-phar-
macy treated patients (APRI 0 .76 vs 1 .09, p=0 .04) . The most 
commonly used HCV therapies were ledipasvir/sofosbuvir 
with or without ribavirin (56 .7% in pharmacy vs . 61 .8% 
in non-pharmacy clinics) for GT1, followed by sofosbuvir/
ribavirin or sofosbuvir/daclatasvir with or without ribavirin 
for GT 2 or 3 . The pharmacist -managed clinics had 8 treat-
ment failures and 9 patients lost to follow-up (LTFU) for 
an 83 .6% SVR . The non-pharmacist clinic had 10 treatment 
failures and 40 patients LTFU for a 73% SVR . Excluding 
patients LTFU, the overall SVR was 91 .6% in pharma-
cist-managed clinics vs . 93 .2% in non-pharmacist clinics 
(p=0 .8) . Conclusions: Patients treated for HCV in a phar-
macist-managed clinic achieved high SVR rates that were 
similar to SVR rates achieved in non-pharmacist managed 
clinics . Incorporating pharmacists into HCV treatment can 
help bridge the gap in the cascade of care .
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Bimodal Targeted Near Infrared/Positron Emis-
sion Tomography Contrast Agent to Image 
Liver Fibrogenesis
Yong Ook Kim1, Kyoung-Sook Park1, Nils Engelbogen2, Mus-
tafa Diken3, Yury Popov4, Tobias Ross5, Detlef Schuppan1,4; 
1Institute of Translational Immunology, Research Center for 
Immune Therapy (FZI) and the EPOS consortium, University 
Medical Center of the Johannes Gutenberg University Mainz, 
Mainz, Germany; 2Institute of Nuclear Chemistry, Johannes 
Gutenberg University Mainz, Mainz, Germany; 3Institute for 
Translational Oncology (TrOn), University Medical Center of 
the Johannes Gutenberg University Mainz, Mainz, Germany; 
4Division of Gastroenterology, Beth Israel Deaconess Medi-
cal Center, Harvard Medical School, Boston, MA; 5Clinic for 
Nuclear Medicine, Hannover Medical School, Hannover, Ger-
many

Background: There is an urgent need for quantitative 
imaging of liver fibrogenesis . The integrin αvβ6 is highly 
upregulated on cholangiocytes that drive fibrogenesis in 
advanced liver fibrosis of various etiology . αvβ6 binds to 
fibronectin and tenascin C, and activates latent TGFb1 . 
Here, we report a bimodal αvβ6-targeted contrast agent 
for near infrared (NIR) imaging and positron emission 
tomography (PET) for liver fibrogenesis . Methods: We 
developed a dual-labeled cyclic peptide specifically recog-
nizing integrin αvβ6 based on a 9-mer cyclic RGD peptide 
(Maltsev et al ., 2016), with sulfo-Cy5 .5 for NIR fluores-
cence imaging and a Ga-68-chelator for PET imaging . 
In vitro binding specificity was tested on αvβ6-positive 
and αvβ6-negative cell lines . In vivo uptake, biodistri-
bution and clearance studies were performed in mouse 
models of biliary (Mdr2 KO) and parenchymal (CCl4-in-
duced) fibrosis compared to nonfibrotic controls . For NIR 
imaging a low and high dose (20 and 100 μg; 5 .84 and 
29 .2 nM, resp .) of construct were injected intravenously . 
IVIS NIR in vivo whole body imaging was performed at 
0 .4, 2, 4, 6 and 12 h after contrast agent administration . 
For micro-PET imaging the Ga-68-labeled construct (5 
MBq/mouse) was injected and followed by mPET; organ 
specific signals were also quantified via gamma-counting . 
Fibrosis, fibrogenesis and αvβ6 expression were assessed 
by hydroxyproline quantification, ELISA and qRT-PCR . 
Results: The NIR-dye-labeled cyclic peptide dose-de-
pendently bound to αvβ6 expressing, but not to αvβ6 
deficient cells (p<0 .01) . Mdr2 KO mice displayed a 3-fold 
elevated hepatic collagen deposition, and a 21 .6-fold 
increased COL1A1 and 47 .9-fold increased αvβ6 mRNA 
expression compared to wildtype mice . CCl4-treatment 
induced a 43-fold COL1A1 and a 9 .3-fold αvβ6 expression . 
NIR imaging with the bimodal cyclic peptide revealed 
a liver-specific 3 .7-fold and a 3 .2-fold enhanced uptake 
in biliary and CCl4 fibrotic livers, respectively, 6 h post 
injection, compared to the nonfibrotic controls (p>0 .01) . 
Compatible results were obtained with the mPET imaging 
using the Ga-68-radiolabeled bimodal cyclopeptide . 
Conclusions: We designed a bimodal integrin αvβ6-spe-
cific fibrogenesis imaging agent based on a cyclic RGD 
peptide that can be used for NIR mouse imaging and for 
PET imaging in patients . To our knowledge, this is the first 
report on targeted molecular imaging to quantify liver 
fibrogenesis in vivo that may be used for early quantifica-
tion of antifibrotic drug effects in vivo .
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New blood test multi-targeted for liver fibrosis 
outperforms elastometry for most outcomes
Paul Cales1,3, Jerome Boursier1,3, Oberti Frederic1,3, Val-
erie Moal2,3, Isabelle Fouchard-Hubert1,3, Sandrine Bertrais3, 
Gilles Hunault3, Marie Christine Rousselet4,3; SNIFF multi-
centric group; 1Hepatology Department, Centre Hospitalier 
Universitaire d’ Angers, Angers Cedex 9, France; 2Biochemistry 
Department, CHU Angers, Angers, France; 3HIFIH Laboratory, 
Angers University, Angers, France; 4Pathology Department, 
CHU Angers, Angers, France

Background: Most blood tests for liver fibrosis are 
targeted, by construction, for a single diagnostic target, 
usually significant fibrosis . However, in clinical practice, 
another important diagnostic target is cirrhosis for which 
the non-invasive diagnostic reference is elastography . The 
only blood test targeted for cirrhosis (CirrhoMeter: CM) 
by construction had a better accuracy for cirrhosis than 
the test using the same biomarkers targeted for signifi-
cant fibrosis (FibroMeter: FM) . However, it was difficult 
to use simultaneously both tests in the same patient . 
Therefore, we have recently developed a new statistical 
method to dispose a unique blood test having multiple 
diagnostic targets, called FibroMeter multi-targeted 
(FMM) . Our aim was to compare accuracy of FMM and 
liver vibration controlled transient elastography (VCTE 
by Fibroscan) . Methods: 1746 patients with chronic liver 
disease of various etiologies were included . Reference was 
Metavir fibrosis (F) staging by liver biopsy . Liver automated 
morphometry was available in a subgroup of 484 patients . 
Judgement criteria included AUROC for significant fibrosis 
(≥F2) or cirrhosis, Obuchowski index evaluating AUROC 
for all F stages, and rate (%) of correctly classified patients 
by non-invasive classifications including 6 fibrosis classes 
from F0/1 to F4 . FMM and FM were derived in another 
population of 1012 patients with chronic hepatitis C; 
thus, there was no optimism bias in the comparisons . 
Results: Respectively FMM vs VCTE, AUROC for significant 
fibrosis: 0 .817 vs 0 .786 (p=0 .019), AUROC for cirrhosis: 
0 .885 vs 0 .898 (p=0 .395), Obuchowski index: 0 .777 vs 0 .755 
(p=0 .046), classification: 83 .0 vs 80 .0% (p=0 .004) . The 
corresponding accuracies of FM were, AUROC for signif-
icant fibrosis: 0 .819 (p=0 .017 vs VCTE, p=0 .797 vs FMM), 
AUROC for cirrhosis: 0 .857 (p=0 .008 vs VCTE, p<0 .001 vs 
FMM), Obuchowski index: 0 .776 (p=0 .064 vs VCTE, p=0 .661 
vs FMM), classification: 79 .1% (p=0 .446 vs VCTE, p<0 .001 
vs MFM) . Thus, when comparing a blood test and VCTE, 
FMM provided a statistical advantage over FM in 3 out of 
the 4 judgement criteria . The Spearman correlation coeffi-
cient were, respectively FM, FMM and VCTE, with Metavir 
F: 0 .619, 0 .635 and 0 .600; and with area of porto-septal 
fibrosis: 0 .534, 0 .543 and 0 .550 . Conclusion: Multi-tar-
geting biomarkers very significantly improves the fibrosis 
staging accuracy of classical single-targeted blood tests in 
comparison with VCTE . This allows a blood test to outper-
form VCTE for overall staging and even matching VCTE for 
cirrhosis diagnosis . 
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Multi-Biomarker Validation of MRI-PDFF- 
and MRE-Derived Treatment Response With 
BMS-986036 (peg-FGF21): A Secondary Anal-
ysis of a Multi-center Clinical Trial in Non-Alco-
holic Steatohepatitis (NASH)
Rohit Loomba2, Edgar D. Charles1, Arun J. Sanyal3, 
John M. Vierling4, Yuping Dong1, Robert C. Gagnon1, Yi Luo1, 
Shuyan Du1, Rose Christian1; 1Bristol-Myers Squibb, Law-
renceville, NJ; 2University of California-San Diego, San Diego, 
CA; 3Virginia Commonwealth University, Richmond, VA; 4Bay-
lor College of Medicine, Houston, TX

Background: BMS-986036 is a pegylated analogue of 
human fibroblast growth factor 21 (FGF21), a non-mito-
genic, key regulator of metabolism . In a Phase 2 multi-
center trial (MB130-045; NCT02413372) in NASH patients 
with F1-F3 fibrosis, BMS-986036 QW improved steatosis, 
liver injury, and biomarkers of fibrosis . This post hoc anal-
ysis of MB130-045 investigated the relationship between 
serum liver injury biomarkers and treatment response 
as assessed by MRI-PDFF and MRE, noninvasive imaging 
techniques that measure hepatic fat and liver stiffness, 
respectively . Methods: Post hoc analyses evaluated 
changes in serum liver injury biomarkers in patients strat-
ified by reductions in MRI-PDFF (≥30% and <30%) or MRE 
(≥15% and <15%) . For this analysis, all treatment groups 
(BMS-986036: 20 mg QW [n=23] and 10 mg QD [n=25], 
placebo [n=26]) were combined . MRI-PDFF, MRE (2D 60 
Hz), serum chemistry, and fibrosis biomarkers were eval-
uated at Baseline and Week 16 . Statistical comparisons 
were conducted using Kruskal-Wallis tests and Spearman 
correlations (rs) . Results: Patients with MRI-PDFF reduc-
tion ≥30%, compared with patients with reduction <30% 
had significantly greater decreases in ALT, AST, CK-18, and 
Pro-C3 (a biomarker of liver fibrosis) . MRI-PDFF reduction 
was correlated with increased adiponectin and decreased 
ALT, AST, CK-18, PAI-1, and Pro-C3 . MRE reduction ≥15% 
compared with <15% was associated with significantly 
greater decreases in HA (hyaluronic acid), increases in 
HDL, and greater reductions in Pro-C3 . MRE reduction 
was correlated with decreased HA and increased HDL . 
Conclusion: Reductions in MRI-PDFF ≥30% and MRE ≥15% 
were associated with improvements in serum markers of 
liver injury and fibrosis, respectively . These results further 
support MRI-PDFF and MRE as markers in NASH and 
provide support for their use as endpoints in NASH trials .

% Change in Biomarker at Week 16
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Assessment of non invasive markers of fibrosis 
against collagen quantitation and NASH-CRN 
scoring in liver biopsies of NAFLD patients
Roberta Forlano1, Pinelopi Manousou1, Benjamin Mullish1, 
Adeola Olaoke1, Mohamed Z. Khelifa1, Nikos Giannakeas2, 
Alexandros Tzallas2, Markos G. Tsipouras3, Michael Yee5, 
Simon D. Taylor-Robinson1, Josephine Lloyd4, Robert D. Gol-
din4, Mark R. Thursz1, Shahid A. Khan1; 1Liver Unit/ Division 
of Digestive Diseases, Imperial College London, Paddington, 
London, United Kingdom; 2Department of Computer Engi-
neering, Technological Educational Institute, Epirus, Greece; 
3Department of Computer Engineering, Greece, Greece; 
4Department for Cellular Pathology, Imperial College London, 
London, United Kingdom; 5Department of Endocrinology, 
Imperial College London, London, United Kingdom

BACKGROUND:Non-alcoholic fatty liver disease is an 
increasing cause of liver disease . Whilst liver histology 
is the reference standard for staging, it is unfeasible for 
everyone affected to undergo liver biopsy . Thus, there is 
interest into the role of non-invasive assessment of fibrosis . 
Herein, we compare non-invasive markers of fibrosis 
against semi-quantitative histology and collagen quanti-
tation . METHODS:We retrospectively assessed all consec-
utive patients with biopsy-proven NAFLD at the Liver Unit 
of St . Mary’s Hospital, from January 2010 to March 2017 . 
APRI, BARD Score, FIB-4 and NAFLD Fibrosis Score(NFS)
were calculated at the time of liver biopsy and Liver 
Stiffness Measurements(LSM)obtained within 3 months . 
Liver biopsies were both scored using NASH CRN scoring 
system and automated image analysis based on machine 
learning for the quantitation of Collagen Proportional 
Area(CPA) . AUROCs were calculated to diagnose F>3 and 
CPA>5% . RESULTS:238 patients with median age 50±13 
years and median BMI 30 .7±5 .3 kg/m2 were included .185 
NASH and 118 advanced fibrosis(F3-F4) . Using semi-quan-
titative assessment as reference, LSM and FIB-4 showed 
the best AUROCs for diagnosing ≥F3 (0 .79,95%IC=0 .69-
0 .91 and 0 .75,95%IC=0 .62-0 .9), followed by BARD score 
(0 .7,95%IC=0 .55-0 .81), NFS(0 .65,95%IC=0 .54-0 .73) and 
APRI (0 .6, 95%IC=0 .5-0 .69)(Fig1A) . Using CPA, LSM and 
NFS performed better(AUROCs 0 .77,95%IC=0 .63-0 .89 
and 0 .71,95%IC=0 .62-0 .79) to diagnose CPA>5%(>F3), 
followed by BARD score (0 .7,95%IC=0 .61-0 .78), FIB-4 
(0 .65,95%IC=0 .49-0 .69)and APRI(0 .51,95%IC=0 .39-0 .61)
(Fig1B) . Similarly, LSM and NFS AUROCs to diag-
nose CPA≥12%(>F4)were 0 .77(95%IC=0 .69-0 .75)
and 0 .71(95%IC=0 .65-0 .82), followed by FIB-4 and 
BARD(0 .62,95%IC=0 .51-0 .62 and 0 .61,95%IC=0 .5-0 .61) . 
PPV have been low (below 60%)but LSM and NFS showed 
excellent NPV: for CPA≥5% (81% and 88%) and for 
CPA≥12% (87% and 89%) . CONCLUSIONS:LSM remains the 
best surrogate marker to predict advanced fibrosis . Quan-
titation of collagen suggests that NAFLD Fibrosis score 
performs better than FIB-4, with the latest performing 
better when NASH-CRN scoring is used . An algorithmin-
volving bothNAFLD Fibrosis score and FIB-4 scoreshould be 
used to stratify patients at risk of advanced fibrosis .
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Is liver biopsy still necessary in evaluating HCV 
infected kidney transplant candidate?
Claudia Cottone, Fernando H. Calmet, Cynthia Levy, Christo-
pher O’Brien, Paul Martin, Kalyan R. Bhamidimarri; University 
of Miami, Miami Beach, FL

Background . Biochemical noninvasive markers of liver 
fibrosis and Transient Elastography (TE) have been widely 
validated in HCV positive general population . However, in 
HCV-infected end stage renal disease (ESRD) patients, liver 
biopsy (LB) is still indicated as gold standard for evaluation 
of liver fibrosis . The upcoming recommendations of Kidney 
Disease Improving Global Outcome suggest to use nonin-
vasive markers to determine liver fibrosis and to identify 
cirrhotic patients before LB . However, experience and 
performance of noninvasive markers in HCV positive ESRD 
population are generally limited to single-center studies 
and small groups of patients . Aim: To evaluate the perfor-
mance of noninvasive markers of liver fibrosis in compar-
ison to liver biopsy among HCV-infected kidney transplant 
candidates . Methods . We reviewed retrospectively a total 
of 98 HCV infected ESRD patients on the kidney transplant 
wait-list from 2011 to 2016 . LB was routinely performed 
percutaneously or via trans jugular (TJ) route with simul-
taneous measurement of hepatic venous pressure gradient 
(HVPG) . TE and biochemical noninvasive markers of liver 
fibrosis (APRI and Fib-4) were performed in all cases . Area 
under the receiver operating curve (AUROC) value were 
used to assess accuracy of noninvasive fibrosis markers and 
LB with or without HVPG . Results . Advanced liver fibrosis by 
LB (METAVIR F3-F4) was found in 27/98 patients and 70% 
of those were ≥60 years old . Accuracy of LB in detecting 
advanced fibrosis/cirrhosis was superior to that of APRI 
>0 .38 (84 .42% vs 61 .1%), Fib-4 >1 .45 (84 .42% vs 57 .78%) . 
Concordance of both biochemical non-invasive markers 
in excluding cirrhosis failed to identify a limited number 
of patients with histological advanced liver fibrosis . In 
those patients other factors of liver fibrosis progression 
(alcohol abuse, metabolic syndrome and advanced age) 
were present . TE showed similar accuracy to LB (81 .82% 
vs 84 .42%) when using a cut-off >12 .7 kPa . Comparison 
between the AUROC of non-invasive markers showed 
that AUROC of TE were higher than those of APRI (0 .88 
vs 0 .659, p= 0 .01), Fib-4 (0 .88 vs 0 .63, p=0 .01) Conclusions . 
Among non-invasive markers of liver fibrosis TE is supe-
rior in detecting advance fibrosis/cirrhosis and similar in 
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accuracy to LB . Routine liver biopsies as recommended in 
previous years can be avoided in a significant proportion 
of HCV-infected ESRD patients in whom, both biochemical 
markers (APRI and Fib-4) are suggestive of non-advanced 
liver fibrosis . LB may be necessary only in some KT candi-
dates with clinical stigmata of portal hypertension and 
with liver disease progression cofactor such as metabolic 
syndrome and alcohol abuse .
Disclosures:
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615
Obesity predicts discordancy between 
magnetic resonance elastography and tran-
sient elastography for the stage of fibrosis in 
patients with nonalcoholic fatty liver disease
Cyrielle CAUSSY1,2, Jun Chen3, Mosab Alquraish1, San-
dra Cepin1, Phirum Nguyen1, Carolyn Hernandez1, Meng Yin3, 
Ricki Bettencourt1, Edward R. Cachay1,4, Saumya Jayaku-
mar1,7, Lynda Fortney1, Jonathan Hooker5, Ethan Z. Sy5, 
Mark A. Valasek6, Emily Rizo1, Lisa M. Richards1, David A. Bren-
ner7, Claude B. Sirlin5, Richard Ehman3, Rohit Loomba1,8; 
1NAFLD Research Center, University of California, San Diego, 
La Jolla, CA; 2Medicine, Lyon 1 University, Lyon, France; 
3Radiology, Mayo Clinic University, Rochester, MN; 4Medicine, 
University of California, San Diego, La Jolla, CA; 5Liver Imaging 
Group, Radiology, University of California, San Diego, La Jolla, 
CA; 6Pathology, University of California, San Diego, La Jolla, 
CA; 7Gastroenteroloy, University of California, San Diego, La 
Jolla, CA; 8Division of Gastroenterology and Epidemiology, 
University of California, San Diego, La Jolla, CA

Background: Magnetic resonance elastography (MRE) and 
ultrasound-based transient elastography (TE) are nonin-
vasive imaging techniques used to diagnose liver fibrosis 
in patients with nonalcoholic fatty liver disease (NAFLD) . 
Studies have demonstrated that MRE is more accurate than 
TE for the diagnosis of liver fibrosis but the association 
between body-mass-index (BMI) and discordancy between 
MRE and TE with stage of fibrosis has not been well-eluci-
dated . The aim of this study was to assess the association 
between BMI and discordancy between MRE and TE in two 
independent NAFLD cohorts . Methods: This cross-sectional 
study included a training cohort including 119 adults 
prospectively recruited with suspected NAFLD who under-
went contemporaneous MRE, TE, and liver biopsy derived 
from the UCSD NAFLD Cohort . The concordance-rate was 
defined by individuals with concordant stage of fibrosis 
stage (1-4 versus 0) between MRE and TE using liver biopsy 
as gold standard . The discordance-rate corresponded by 
default to all non-concordant individuals . The factors asso-
ciated with the discordant group were assessed . The find-
ings were then validated using an independent validation 
cohort including 75 prospectively recruited obese patients 
with biopsy-proven NAFLD derived from the Mayo Clinic 
NAFLD Cohort . Results: The mean (+/-standard devia-
tion) age and BMI of the UCSD NAFLD Cohort was 49 .8 
(+/-14 .5) years and 30 .6 (+/-5 .1) kg/m2, respectively . The 
discordance-rate between MRE and TE was 52 .1% and was 
significantly higher in fibrosis stage 0-1 compared to stage 

2-4 (61 .2% versus 29 .4%, p=0 .002) . The discordance-rate 
was significantly higher in obese individuals compared 
to non-obese individuals (61 .7% versus 42 .4%, p=0 .035) 
and increased along with the increase in BMI (p < 0 .025) . 
Obesity was a significant predictor of discordancy between 
MRE and TE with an odd ratio (OR) of 2 .252 [95%CI, 1 .067-
4 .757, p-value =0 .033] after multivariable-adjustment by 
age and sex . In order to validate above findings, we used 
the Mayo Clinic NAFLD Cohort; the mean (+/-standard 
deviation) age and BMI was 47 .7 (+/-11 .5) years and 41 .7 
(+/-7 .1) kg/m2, respectively . The discordance-rate between 
MRE and TE was similar at 54 .6%, and remained consistent 
and significantly higher in fibrosis stage 0-1 compared to 
stage 2-4 (67 .3% versus 20 .0%, p<0 .001) . Morbid obesity 
was a significant predictor of discordancy between MRE 
and TE with an OR of 2 .934 [95%CI, 1 .068, 8 .060, p-value 
=0 .037] after multivariable-adjustment by age and sex . 
Conclusion: BMI is a significant predictor of discordancy 
between MRE and TE for the assessment of fibrosis stage . 
The discordancy increases with increase in BMI .
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Optimization of 99mTc Sulfur Colloid SPECT 
for the Functional Liver Assessment in Patients 
with Decompensated Cirrhosis: Correlation 
with Indocyanine Green and Clinical Scores.
Amritjyot kaur1, Baljinder Singh1, Nipun Verma2, Arka De2, 
Virendra Singh2; 1Nuclear Medicine, Postgraduate Institute of 
Medical Education and Research, Chandigarh, India; 2Hepa-
tology, Postgraduate Institute of Medical Education and 
Research, Chandigarh, India

Background: Functional capacity of liver is estimated 
with indocyanine green clearance which is cumbersome . 
In health, injected ICG is taken up by functional hepato-
cytes and eliminated in bile . A radioactive 99m Tc Sulfur 
Colloid (SC) is a surrogate of hepatocyte functions which 
is extracted by Kupffer cells and can be assessed by SPECT 
scan . In cirrhosis hepatocyte and kupffer cell functions 
reduce proportionately and hence the ICG clearance and 
sulfur-colloid uptake can be used to determine the hepatic 
reserve . Here we evaluated 99mTc-SC SPECT scan for the 
assessment of quantitative liver functions in patients with 
decompensated cirrhosis (DC) and correlated it with the 
ICG clearance and disease severity scores . Methods: Sixty 
one patients with DC attending a tertiary care hospital 
between February 2016 to April 2017 were prospectively 
studied . Baseline demographic and clinical parameters 
were noted . Threshold value and regression line for SPECT 
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quantitation was obtained using serial phantom images 
with varying volume and concentration . All patients 
underwent SPECT scan (at 30 min after iv injection of 4mCi 
99mTc SC) . The data obtained was reconstructed using 
3D volumetric analysis software to calculate the quan-
titative liver uptake (QLU), % injected dose/mL of liver, 
and liver volume (LV) . Forty patients also underwent ICG 
clearance test after iv administration of ICG (0 .4mg/kg) 
followed by blood sample collection at 15 min to calculate 
ICG (R-15) . Results:Sixty-one patients with DC with mean 
age 49±10 years, males 51(83%) and CTP A(n=19), B(n=36) 
and C(n=6) and mean MELD (12 .6±3 .5) were recruited . The 
best threshold value for attenuation corrected images was 
estimated to be 38 . The QLU values exhibited a signifi-
cant correlation with CTP(r= -0 .71, p<0 .001), MELD score 
(r= -0 .59, p=0 .000) and ICG(R-15) (r = -0 .50, p<0 .001), 
respectively . Likewise, ICG(R-15) also showed a significant 
correlation with CTP (r= 0 .76 p<0 .001) and MELD (r= 0 .73, 
p<0 .001), respectively . On the other hand, a medium level 
correlation was observed between LV and CTP (r= -0 .58, 
p<0 .001) and MELD (r= -0 .47, p<0 .001) . In CTP A, LV was 
significantly increased (1137±227), compared to CTP B 
(908±265, p<0 .01) and CTP C (646±167, p<0 .001) . QLU for 
CTP A was also higher (38 .41±7 .8) as compared to CTP B 
(23 .32±9 .41)(p<0 .001) and CTP C (12 .15±4 .97) (p<0 .001) . 
Conclusion:The study has shown Quantitative SPECT of 
the liver as an additional, useful, non-invasive quantita-
tive test for assessment of hepatic function and severity 
of disease in decompensated cirrhotic patients . However, 
needs validation through larger cohort of patients
Disclosures:

The following people have nothing to disclose: Amritjyot kaur, 
Baljinder Singh, Nipun Verma, Arka De, Virendra Singh

617
Non-viral Liver Disease Burden in HIV Mono-in-
fected Individuals: A Prospective Cohort Study
Dev Katarey1,2, Bethany Parnell2, Jonathan R. Potts2, 
Yishi Tan2, Yvonne Gilleece3, Sumita Verma1,2; 1Department 
of Medicine, Brighton and Sussex Medical School, Brighton, 
United Kingdom; 2Department of Medicine, Brighton and Sus-
sex University Hospitals Trust, Brighton, United Kingdom; 3HIV 
Unit, Brighton and Sussex University Hospitals Trust, Brighton, 
United Kingdom

Background: Liver disease in the absence of viral hepatitis 
co-infection is a growing problem in HIV positive individ-
uals . Possible causes include alcohol excess, non-alcoholic 
fatty liver disease, and hepatotoxic antiretroviral therapy 
(ART) . We aimed to assess the prevalence of hepatic fibrosis 
and associated risk factors in HIV mono-infected individ-
uals with abnormal liver tests . Methods: HIV mono-in-
fected individuals with persistently elevated transaminases 
for ≥6 months were identified as part of an earlier audit . 
Consenting individuals were prospectively assessed using 
transient elastography, Alcohol Use Disorders Identifica-
tion Test (AUDIT) questionnaire, and screening for meta-
bolic syndrome (MS) . Thresholds for clinically significant 
hepatic fibrosis (CSHF) and hepatic steatosis (HS) were liver 
stiffness measurement (LSM) ≥7 .1kPa and controlled atten-
uation parameter (CAP) ≥237dB/m respectively . Results: Of 
425 eligible individuals, 85 have been recruited to date . 
The median age was 51yrs (IQR 44-58), 91 .8% men, with 
median HIV duration being 14yrs (10-18) . CSHF was seen in 
18 (21 .2%) (of whom nine [10 .6%] also had HS) with two 
(2 .4%) being cirrhotic (LSM >11 .5kPa) . Overall, 43 (50 .6%) 

had HS . Risk factors in those with CSHF were: alcohol (n=5, 
27 .8%), MS (n=2, 11 .1%), alcohol and MS (n=3, 16 .7%), 
MS and ART (n=2, 11 .1%), and three risk factors (n=2, 
11 .1%) . No risk factors for CSHF were identified in four 
(2 .2%) . In those with and without CSHF, no differences 
were seen in age (48 vs . 51yrs, P=0 .511), BMI (27 .4 vs . 25 .3, 
P=0 .246), HIV duration (12 vs . 14yrs, P=0 .524), diabetes 
mellitus prevalence (6 .3% vs . 8 .1%, P=0 .642), and ART 
use (including diadanosine, stavudine, nevirapine and 
efavirenz) . Though not statistically significant, those with 
CSHF were more likely to be obese (BMI ≥30) (27 .8% vs . 
16 .7%, P=0 .317) and have hazardous drinking (AUDIT ≥8) 
(55 .6% vs . 46 .2%, P=0 .596) . On binary logistic regression 
lower HDL cholesterol was the only independent predictor 
of CSHF (HR 0 .160, 95% CI 0 .028-0 .926, P=0 .041,) . Both 
FIB-4 and APRI performed poorly in identifying CSHF 
(AUROC 0 .477 and 0 .462 respectively) . Conclusion: Our 
preliminary results confirm the high non-viral liver disease 
burden in HIV mono-infected individuals with elevated 
transaminases with about a fifth having CSHF and >50% 
with HS . Alcohol and MS (alone or in combination) were 
the risk factors for CSHF in about 60%, and lower HDL 
was the only independent predictor of CSHF . However, 
no discernible risk factors were identified in about 25% of 
HIV mono-infected individuals with CSHF which raises the 
intriguing possibility that CSHF may be caused directly by 
the HIV infection .
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Multiparametric magnetic resonance imaging 
can quantitatively assess fibroinflammatory 
response to direct acting antiviral treatment of 
hepatitis C virus.
Arjun N. Jayaswal1, Christina Levick1, Michael Pavlides1,4, 
Jane D. Collier2, Stefan Neubauer1, Eleanor Barnes3,4; 1Oxford 
Centre for Clinical Magnetic Resonance Research (OCMR), 
University of Oxford, Oxford, United Kingdom; 2Oxford Uni-
versity Hospitals NHS Foundation Trust, Oxford, United King-
dom; 3Peter Medawar Building, University of Oxford, Oxford, 
United Kingdom; 4Translational Gastroenterology Unit, Uni-
versity of Oxford, Oxford, United Kingdom

New hepatitis C virus (HCV) treatments achieve over 90% 
sustained viral response (SVR), but their effect on liver 
fibrosis and inflammation is not well studied due to the need 
for serial liver biopsies . The magnetic resonance imaging 
(MRI) relaxation time parameter T1, when corrected for 
iron content (cT1) can measure extracellular water content, 
which rises with fibrosis and inflammation . We aimed to 
monitor the fibroinflammatory response of the liver to 
direct acting antiviral (DAA) treatment of chronic HCV in 
cirrhotic patients using non-invasive multiparametric MRI . 
In this prospective study 7 chronic HCV-infected patients 
(5 males, median age 58 years old (48-67)) awaiting HCV 
treatment with DAAs were recruited consecutively . All 
had cirrhosis indicated by transient elastography (TE > 14 
kPa) . All underwent paired MRI, 3 had paired TE and 6 had 
paired blood tests before treatment and at 24 weeks SVR . 
All achieved SVR . One patient self-reported consuming 
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excess alcohol (100-140 units/week), another consumed 
alcohol within the recommended limits, all others were 
abstinent . A shortened Modified Look Locker Inversion 
recovery (shMOLLI) sequence and multi echo gradient 
echo (GRE) sequence were used for T1 and T2* mapping 
respectively . T2* values were used to quantify liver iron 
concentration (LIC) . T1 maps were corrected for high LIC 
(which affects measurement of T1), yielding the cT1 . The 
whole liver was segmented excluding blood vessels and 
bile ducts using LiverMultiScanTM software, and the modal 
cT1 value calculated . Reductions in cT1 were observed in 
all except the patient who consumed excess alcohol (cT1 
increased by 53 ms) . Liver cT1 after treatment (832 ms) 
was significantly lower than before treatment (909 ms, 
p=0 .046, n=7) . If the patient who consumed excess alcohol 
was excluded, the treatment effect observed was higher 
(921 ms vs 822 ms, p=0 .031, n=6) . There were no signifi-
cant changes in FIB-4 (p=0 .1875), APRI (p=0 .0625) AST/ALT 
ratio (p=0 .1875) or TE (28 .4-16 .7 kPa, n=3, p=0 .25) . Paired 
cT1 and liver stiffness measurements were moderately 
correlated (R2=0 .68, p=0 .03) . The change in cT1 is likely 
due to a reduction in inflammation, as fibrosis regression 
has shown to be a slow process and changes in blood-
based fibrosis markers were not statistically significant . 
The alcoholic patient exhibited an increase in cT1; further 
studies are needed to assess if excess alcohol consumption 
negates any fibroinflammatory benefit of DAA treatment . 
Successful DAA treatment of chronic HCV causes signifi-
cant changes in liver fibroinflammatory disease that can 
be quantified after as little as 24 weeks following SVR 
using non-invasive multiparametric MRI .
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Analysis of biomarkers predictive of fibrosis 
progression in patients with Fontan associated 
liver disease
Tomomi Kogiso, Mutsuki Kobayashi, Kuniko Yamamoto, Yui-
chi Ikarashi, Kazuhisa Kodama, Makiko Taniai, Nobuyuki Torii, 
Etsuko Hashimoto, Katsutoshi Tokushige; Institute of Gastro-
enterology, Department of Internal Medicine, Tokyo Wom-
en’s Medical Univ., Tokyo, Japan

Aims: The Fontan procedure is performed in patients 
with cardiac abnormalities including those with a single 
ventricle . However, the rate of complications of liver 
disease known as Fontan associated liver disease (FALD) 
is increased in these patients . Fibrosis progresses and 
liver tumors arise as a result of the high pressure in the 
central vein leading to congestive liver failure . No predic-
tive markers of liver fibrosis have been identified . Here, 
we identified non-invasive serum markers of fibrosis and 
their clinicopathogical features . Methods: We analyzed 47 
patients with complicated liver disease after the Fontan 
procedure from 1972 to 2016 . The median age of the 
patients was 6 (range, 0–27) years, and 20 cases were 
males . The blood samples of the patients were centrifuged 

and analyzed for fibrosis markers, including hyaluronic 
acid (HA), type IV collagen 7S (7S), P-III-P, and M2BPGi . 
The associations between the grade of liver fibrosis, based 
on clinicopathological features, and these markers were 
examined . Moreover, the FIB-4 index and APRI were calcu-
lated, and the correlation of fibrosis grade with these 
markers was determined . Results: At 22 (range, 8–42) years 
after the operation, the mean age of the patients was 29 
(range, 11–66) years . The primary heart disease conditions 
caused by the Fontan operation were single ventricle in 19 
cases, tricuspid valve insufficiency in 9 cases, and double 
outlet right ventricle in 10 cases . Complications of esoph-
ageal varices were seen in 7 cases . At 23 (range, 15–28) 
years after the operation, hepatocellular carcinoma (HCC) 
developed in four cases at a mean age of 24 (range, 21–28) 
years . The HA level was correlated with the serum brain 
natriuretic peptide, 7S, and M2BPGi levels, as well as the 
FIB-4 and APRI indices . The 7S level was associated with 
the FIB-4 and APRI indices and P-III-P level, and duration 
after the operation . At 20 (range, 9–39) years after the 
operation, liver cirrhosis was diagnosed clinically in 25 
cases (53 .2%) . A receiver operating characteristic analysis 
showed that the platelet (PLT) count and estimated liver 
cirrhosis were correlated with HA, 7S, and M2BPGi levels . 
A liver biopsy was performed in 21 cases, and cirrhosis 
was seen in 6 cases . Conclusions: FALD was observed 20 
years after the Fontan operation, and 53 .2% of cases had 
cirrhosis . The PLT count was a superior predictor of cirrhosis 
in patients with FALD . The PLT count was correlated with 
other serum fibrosis markers, and further evaluation of 
whether these markers predict to liver fibrosis is required . 
HCC can occur in patients 20 years after the operation and 
should be cared .
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Pattern recognition and quantification of 
hepatic fibrosis in NASH preclinical models 
using deep-learning based image analysis
Elton Rexhepaj1, Nathalie Degallaix1, Benoit Noel1, Carole  
Belanger1, Robert Walczak1, Sophie Megnien1, Dean W. Hum1, 
Bart Staels2, John Brozek1; 1Genfit, Loos, France; 2Université 
de Lille, Lille, France

Background: Digital pathology has been transformed in 
recent years by the development of whole-slide imaging 
systems . Although the assessment of advanced liver fibrosis 
is generally made with good accuracy, the quantification 
of earlier stages of fibrosis (e .g . perisinusoidal fibrosis) is 
challenging . Previous studies have reported that while 
interindividual annotator concordances for the measure 
of steatosis and activity scoring (as defined by Kleiner 
et al) were good (κ=0 .6 and κ=0 .7), that for fibrosis was 
less so (κ=0 .5) . Deep-learning pattern recognition algo-
rithms have recently shown to be able to capture accu-
rately both micro and macro tissue patterns, mimicking 
the diagnostic workflow of the human pathologist . The 
aim of this work was to establish a fully integrated and 
automated pipeline for the assessment of NASH lesions 
and liver fibrosis staging . Methods: Pre-clinical study 
design: NASH histology and fibrosis were induced by 
feeding Wistar rats a choline-deficient L-amino-acid-de-
fined-diet that was supplemented with cholesterol (CDAA/



338A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

chol diet) . After digitalization, digital glass slides were 
processed to extract high magnification representations 
(4x,2μm) . A deep-learning model was constructed based 
on 683 fields of view (FOV, 512x512 pixels) representing 
the main histological patterns of NASH fibrosis (1:Nega-
tive-collagen, 2:Perisinusoidal-collagen, 3:Periportal-col-
lagen, 4:Vascular-collagen, 5:Bridge-collagen) divided 
into a training set (N=511) and a validation set (N=172) . 
Results: We show how a deep-learning framework can be 
used on a digitalized slide to automatically recognize: (a) 
collagen-negative tissue regions (88% accuracy across 155 
FOVs), (b) vascular regions (86% accuracy across 155 FOVs), 
(c) collagen-positive portal-triad (88% accuracy across 99 
FOVs), (d) collagen-positive sinusoids (79% accuracy across 
119 FOVs), (e) bridging fibrosis (99% accuracy across 155 
FOVs) . Conclusion: Prediction at the FOV level constitutes 
an objective, reproducible source of information to guide 
the human annotator and spatially map fibrosis in the 
liver section . Additionally, Collagen Proportion Area (CPA) 
quantification could be specifically focused on patholog-
ically relevant areas of the section, previously predicted 
by the deep-learning algorithm . It is envisaged that FOV 
predictions could be further explored for the purpose 
of fibrosis staging information . We made use of a deep-
learning algorithm to detect fibrosis; more complex algo-
rithms to evaluate ballooning and lobular inflammation 
stages are still under development and should help in the 
overall scoring of NASH in the near future .
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621
Quantification of fibrosis staging and collagen 
proportionate area in NASH pre-clinical 
models using a fully automated deep-learning 
approach
Elton Rexhepaj1, Nathalie Degallaix1, Benoit Noel1, Carole  
Belanger1, Robert Walczak1, Sophie Megnien1, Dean W. Hum1, 
Bart Staels2, John Brozek1; 1Genfit, Loos, France; 2Université 
de Lille, Lille, France

Background: The histological assessment of NASH requires 
the determination of disease activity (lobular inflam-
mation, hepatocyte ballooning) as well as the stage of 
the disease (fibrosis) . Manual microscopic evaluation of 
hepatic fibrosis is time-consuming and limited by inter/
intra observer variability . This is mainly due to significant 
subjectivity in interpretation of histological patterns . 
Using deep-learning technologies, histological patterns 
can be automatically predicted and reproducibility of 
NASH hepatic fibrosis scoring can be improved . In addi-
tion, recognition of NASH specific fibrosis histological 
patterns would allow a more accurate quantification of 
collagen proportion area (CPA) . In the present study, the 
objective was to develop an automated fibrosis assessment 
method that correlates well with Kleiner staging . Methods: 
NASH fibrosis was induced by feeding Wistar rats with 

a choline-deficient L-amino-acid-defined-diet that was 
supplemented with cholesterol (CDAA/chol diet) in two 
independent studies . A first study (Number of animals per 
fibrosis stage: F0=9;F1=21;F2=10;F3=19) was use to train 
and calibrate the fibrosis stage prediction approach and a 
second study (F0=4;F1=2;F2=1;F3=21) was used for an inde-
pendent validation . An expert user evaluated the Kleiner 
fibrosis stage for all animals included in the study . A deep-
learning model was constructed to detect the following 
histological patterns of NASH fibrosis (1:Negative-col-
lagen, 2:Peri-sinusoidal-collagen, 3:Peri-portal-collagen, 
4:Vascular, 5:Bridge-collagen) . Field of view (FOV) predic-
tions were then transformed into a NASH Kleiner fibrosis 
stage . Results: The deep-learning algorithm showed excel-
lent accuracy at predicting fibrosis histological patterns 
at FOV level (accuracy=88%) . Moreover, a good agree-
ment was observed between the FOV values transformed 
as Kleiner fibrosis stage and the fibrosis score determined 
manually by well-trained histopathologists (k=0 .77 in the 
training set and k=0 .93 in the validation set) . ANOVA anal-
ysis of CPA levels across fibrosis stages improved signifi-
cantly when non-NASH histological FOVs were removed 
(p-value=0 .006) . Conclusion: Prediction at the FOV level 
constitutes an objective, reproducible and fully automated 
source of fibrosis staging information . Additionally, CPA 
quantification can be specifically focused on pathologi-
cally relevant areas of the section, previously predicted 
by the deep-learning algorithm . We made use of a deep-
learning algorithm to measure the fibrosis stage; more 
complex algorithms to evaluate ballooning and lobular 
inflammation stages are ongoing and should help in the 
overall scoring of NASH activity in the near future .
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622
Real time two-dimensional shear wave elastog-
raphy in patients with acute hepatitis
Won Sohn1, Sun Hong Yoo2, Jung Hee Kim3, Ju Yeon Cho4; 
1Wonkwang University Sanbon Hospital, Gunpo, Korea (the 
Republic of); 2Incheon St. Mary’s Hospital, Incheon, Korea 
(the Republic of); 3Hallym University Hangang Sacred Heart 
Hospital, Seoul, Korea (the Republic of); 4, Chosun University 
Hospital, Gwang-Ju, Korea (the Republic of)

Background and aim: Two-dimensional shear wave elas-
trography is one of non-invasive methods to measure 
tissue stiffness using ultrasonography . It is useful to assess 
advanced fibrosis or cirrhosis in chronic liver disease . 
However, the role of shear wave elastography is not clear 
in acute hepatitis . This study was aimed to investigate the 
role of real time two-dimensional shear wave elastography 
in patients with acute hepatitis . Methods: A total of 81 
patients with acute hepatitis between January 2015 and 
June 2016 were analyzed in Bundang Jesaeng Hospital, 
Korea . Acute hepatitis was defined as an increase of more 
than 5 times on serum alanine aminotransferase (ALT) 
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with no evidence of chronic liver disease or liver cirrhosis . 
Real time two-dimensional shear wave elastography 
using ultrasonography (General Electric LOGIQ E9) was 
performed to assess quantitative stiffness measurement 
at baseline and the recovery state from acute hepatitis (6 
months later) . We compared liver stiffness measurement 
(LSM) at baseline and the recovery state . LSM was deter-
mined as the mean value by repeated performance five 
times per patient . Also, the factors related to increased 
liver stiffness in acute hepatitis was investigated . Results: 
The mean age was 40 .7 years . The etiology of acute hepa-
titis was hepatitis A virus (n=31), drug-induced liver injury 
(n=14), alcohol (n=7), cholangitis (n=6), Epstein-Barr virus 
and cytomegalovirus (n=5), autoimmune hepatitis (n=2), 
and indeterminate (n=16) . At baseline, total bilirubin, 
aspartate transaminase (AST), alanine transaminase (ALT), 
and LSM were 4 .9 ± 4 .2 mg/dL, 939 .8 ± 1110 .9 U/L, 1292 .3 
± 1110 .9 U/L, and 7 .8 ± 2 .6 kPa, respectively . The LSM was 
significantly correlated with total bilirubin (correlation 
coefficient: r=0 .399, p<0 .001), prothrombin time (r=0 .333, 
p=0 .002), albumin (r=-0 .299, p=0 .002), and ALT (r=0 .166, 
p=0 .099) . However, there was no significant relationship 
between AST to Platelet Ratio Index (APRI) or Fibrosis-4 
index (FIB-4) and LSM (APRI: r=0 .107, p=0 .342 and FIB-4: 
r=0 .111, p=0 .325) . After the patients recovered from 
acute hepatitis, total bilirubin, AST, ALT, and LSM were 
decreased (0 .9 ± 0 .4 mg/dL, 24 .2 ± 5 .7 U/L, 27 .0 ± 18 .9 U/L, 
and 4 .9 ± 1 .3 kPa, respectively) . Conclusion: In acute hepa-
titis, LSM measured by real time two-dimensional shear 
wave elastrography is associated with liver function and 
hepatic necroinflammation rather than fibrosis marker . 
The high level of LSM is decreased after the recovery from 
acute hepatitis . 
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Transient Elastography Changes During  
Hepatitis C Treatment with Novel Agents
Sagarika Satyavada1, Robin Zachariah1, Madeleine B. Murphy2,  
Anthony B. Post2; 1Department of Medicine, University  
Hospitals Cleveland Medical Center, Cleveland, OH; 2Gastro-
enterology and Digestive Health Institute, University Hospitals 
Cleveland Medical Center, Cleveland, OH

Background/Objectives: Accurate assessment of liver 
fibrosis is an important component in management of 
chronic hepatitis c . Past studies have demonstrated regres-
sion in fibrosis with interferon based treatments, however, 
currently studies are limited showing fibrosis scores before 
and after treatment with the newer oral Hepatitis C treat-
ment modalities . Methods: This was a single center retro-
spective chart review at a major academic medical center 
that included patients prescribed one of the Direct-Acting 
Antiviral Drugs (DAAs) from January 2015 to November 
2016 . Pre and post (after SVR12) treatment fibroscan or 
fibrosure scores were recorded . Primary outcomes were: 
Median fibrosis scores pre and post SVR 12 . Secondary 
outcomes included: median treatment time, median time 
to post treatment fibrosis score after SVR 12, distribution of 
pre and post SVR 12 fibrosis scores, and quality of change in 
fibrosis score post treatment . Results: Overall, 833 patients 
were prescribed a DAA; of those prescribed, 55 patients 
had completed HCV therapy, achieved SVR12, and had pre 
and post treatment fibroscan or fibrosure data available . 

Of these 55 patients, 20 patients had pre and post treat-
ment fibroscan data, 30 patients had pretreatment fibro-
sures and post treatment fibroscans, and 5 patients had 
pre and post-treatment fibrosure data . Median treatment 
time was 12 weeks and median time to post treatment F 
score after SVR 12 was 6 months . Outcomes are summa-
rized in Table 1 . Conclusions: This study suggests that 
treatment of chronic hepatitis c leads to early stability or 
slight improvement in fibrosis as measured by non-invasive 
means in the majority of patients who achieve SVR 12 after 
being treated with a DAA . Future studies should continue 
to monitor for improvements in fibrosis over time .

Table 1:Overall Pre and Post Treatment Fibrosis Scores
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624
Evaluation of the Liver’s Function and Physi-
ology Using HepQuant SHUNT to Potentially 
Differentiate Irreversible from Reversible 
Hepatic Impairment in Patients with Chronic 
Passive Hepatic Congestion Secondary to 
Fontan Circulation
Alexander A. Lemmer1, Steve M. Helmke3,2, Shannon Lauriski3,2,  
Gregory T. Everson3,2, Andrew Defreitas4, Daniel R. Ganger1; 
1Gastroenterology and Hepatology, Northwestern Feinberg 
School of Medicine, Chicago, IL; 2HQ/Everson Lab, Denver, 
CO; 3Gastroenterology and Hepatology, University of Colo-
rado, Denver, Denver, CO; 4Cardiology, Ann & Robert H. Lurie  
Children’s Hospital of Chicago, Chicago, IL

Background Patients post Fontan operations uniformly 
develop congestive hepatopathy and Fontan-associated 
liver disease (FALD) .1-3 Standard laboratory tests, imaging 
studies, liver stiffness assessments, fibrosis biomarkers, and 
even liver biopsies have demonstrated poor correlation 
with clinical outcomes .4-11 Novel methods to distinguish 
reversible hepatic congestion from irreversible hepatic 
disease are needed to improve decisions regarding heart 
vs liver/heart transplantation . Methods Twelve patients 
from Northwestern Hepatology clinics participated . We 
assessed liver function and physiology using the HepQuant 
SHUNT test which is a dual cholate clearance test for 
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mapping (figure) systemic hepatic filtration rate (HFR) (Y 
axis), portal HFR (X axis), portal-systemic SHUNT fraction 
(diagonals), and a disease severity index (DSI) (arcs) . The 
HepQuant SHUNT results were compared to the clinic’s 
standard assessment . Prior to initiation of the study, we 
developed an idealized model for HepQuant SHUNT results 
that could distinguish reversible hepatic congestion from 
irreversible hepatic impairment (arrows in figure) . Results 
Green dots represent HepQuant SHUNT results of normal 
weight healthy controls . Ten of the twelve Fontan patients 
fell outside of the normal range defined by DSI >15 . Seven 
patients had DSI 15-20 indicating mild decline in cholate 
clearance . Three patients had a DSI >20 indicating more 
severe impairment of cholate clearance . Two patients had 
very elevated SHUNTs of 53 .6% and 76 .1% . The observed 
data in this small cohort followed the hypothetical model; 
and, patients with DSI>18 had lower platelet counts and 
greater spleen length . Standard labs, ARFI, imaging, and 
clinical models were not correlated with HepQuant SHUNT 
results . Conclusion The HepQuant-SHUNT may provide an 
assessment of liver function for use in FALD patients that 
might discriminate reversible hepatic congestion from irre-
versible hepatic impairment . A larger prospective study is 
needed to validate the utility of the HepQuant-SHUNT test 
in this setting .
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Reduced hepatocyte uptake of Gd-EOB-
DTPA in chronic liver disease is not related to 
lowered expression of hepatocyte transporters: 
a radio-pathologic study.
Amedeo Sciarra1,2, Sabine Schmidt3, Jean-Luc Daire4,5, Benja-
min Leporq6, Bernard Van Beers4,5, Catherine M. Pastor7, Chris-
tine Sempoux2; 1Pathology, Fondazione IRCCS Ca’ Granda, 
Ospedale Maggiore Policlinico, Milan, Italy; 2Pathology, 
CHUV, Lausanne, Switzerland; 3Radiology, CHUV, Lausanne, 
Switzerland; 4Laboratory of Imaging Biomarkers, UMR1149 
Inserm, University Paris Diderot, Sorbonne Paris Cité, Clichy, 
France; 5Radiology, Beaujon University Hospital Paris Nord, 
Clichy, France; 6Lab CREATIS, CNRS UMR5220, Inserm U1206, 
INSA-Lyon, UJM Saint-Etienne, UCBL Lyon 1 Campus Lyon-
Tech, Université de Lyon, Villeurbane, France; 7Radiology, Uni-
versity of Genève, Geneve, Switzerland

Background. The hepatocyte uptake of Gd-EOB-DTPA is 
known to decrease progressively in chronic liver disease, 
according to the increasing severity of liver fibrosis . 
However, the tissue expression of the hepatocyte trans-
porters involved in this uptake has not been investigated . 
The aim of this study is to analyse the Gd-EOB-DTPA 
MRI findings and the immunohistochemical expression 
of hepatocyte transporters (OATP2/8, MRP2, MRP3) at 
different stages of fibrosis . Methods. Liver biopsies and 
Gd-EOB-DTPA MRI data from 50 patients addressed for eval-
uation of liver fibrosis were prospectively collected . Arterial 
and portal perfusion, hepatocytic uptake rate, sinusoidal 
backflux, biliary efflux (ml/min/100g for all) and extracel-
lular volume (%) were quantified at imaging after pharma-
cokinetic modelling . Fibrosis was assessed on liver biopsies 
according to METAVIR staging system and with automated 
imaging analysis of the collagen proportionate area (CPA, 
% of collagen of the whole sample) . OATP2/8, MRP2 and 
MRP3 expression was investigated with immunohistochem-
istry and semiquantitatively scored (3 levels) according to 
their distribution within the lobule . Results. Our final cohort 
included 42 patients with available imaging and histological 
data . There were 32 men and 10 women with chronic liver 
disease (viral etiology in 19/42) at different stages of fibrosis 
(F0=5/F1=8/F2=11/F3=10/F4=8) . Pharmacokinetic model was 
able to distinguish different stages of fibrosis and correlated 
with CPA; in cirrhosis, it was a surrogate marker of portal 
hypertension (p<0 .01) . Increasing fibrosis was associated, at 
imaging, with a progressive change from portal to arterial 
perfusion and with a decrease in hepatocytic Gd-EOB-DTPA 
uptake (reduced hepatocytic uptake rate, sinusoidal back-
flux and biliary efflux, and increased extracellular volume) 
(p<0 .05), while, on immunohistochemistry, it was associated 
with a redistribution of OATP2/8 expression from liver zone 
3 to the whole lobule (score 1 to 3), a progressively irregular 
MRP2 expression (score 1 to 3) and an extension of MRP3 
expression from liver zone 1 to the whole lobule (score 1 
to 3) (p<0 .05) . Conclusion. Hepatocyte transporters are still 
present when liver fibrosis increases (from F0 to F4) . Their 
modified immunohistochemical expression could be an 
adaptive response to progressive intracellular cholestasis . 
By contrast, the decrease in Gd-EOB-DTPA uptake by the 
hepatocytes could either reflect a lower interstitial bioavail-
ability of the contrast agent or an altered function of the 
transporters .
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Quantitative Non-invasive Assessment of Liver 
Disease in Preclinical Models Using Multipara-
metric MR Imaging: A Feasibility Study
Anna M. Hoy1, Natasha McDonald1, Ross Lennen2, Mau-
rits A. Jansen2, Matteo Milanesi3, Amy H. Herlihy3, Tim-
othy J. Kendall1, William Mungall4, Michael L. Gyngell3, 
Rajarshi Banerjee3, Robert L. Janiczek5, Philip S. Murphy5, 
Jonathan A. Fallowfield1; 1MRC/University of Edinburgh Cen-
tre for Inflammation Research, The University of Edinburgh, 
Edinburgh, United Kingdom; 2BHF/University of Edinburgh 
Centre for Cardiovascular Science, The University of Edin-
burgh, Edinburgh, United Kingdom; 3Perspectum Diagnostics, 
Oxford, United Kingdom; 4Biomedical Research Resources, 
The University of Edinburgh, Edinburgh, United Kingdom; 
5GlaxoSmithKline, Stevenage, United Kingdom

Objective: To evaluate the potential of multiparametric 
MRI as a non-invasive tool to quantify liver disease in 
experimental rat models . Background: Although there are 
still no approved drugs for non-alcoholic fatty liver disease 
(NAFLD) or liver fibrosis, multiple targeted therapeutics 
are emerging . Histopathological examination remains 
the reference standard for quantifying liver disease and 
evaluating drug efficacy . A significant obstacle to drug 
development is the lack of accurate and scalable non-in-
vasive assessments for NAFLD and liver fibrosis . Liver-
MultiscanTM (Perspectum Diagnostics, UK) is a validated, 
CE-marked, FDA 500(k) approved medical software tool 
for the quantification of liver fat, fibro-inflammatory 
injury and iron using a single contrast-free MRI scan . We 
hypothesized that multiparametric MRI could be applied 
in experimental models of liver fibrosis and NASH using a 
small-animal MR scanner system . Materials and Methods: 
This study was approved by the University of Edinburgh 
Animal Welfare and Ethical Review Body and UK Home 
Office . Chronic liver injury was induced in groups of 
age-matched male Sprague-Dawley rats using carbon 
tetrachloride (CCl4) intoxication or methionine choline 
deficient (MCD) diet . Quantitative in vivo liver imaging 
was performed at 7 .0-Tesla at baseline and after chronic 
liver injury . Multiparametric MRI measurements (T1 
mapping, T2* mapping, proton density fat fraction (PDFF) 
by modified Dixon method were correlated with vali-
dated liver histological assessment methods (Ishak fibrosis 
score, collagen proportionate area, fat proportionate 
area, NAFLD activity score, Scheuer iron score) . Results: 
Mean hepatic T1 relaxation time increased significantly 
in rats treated with CCl4 for 12 weeks compared to olive 
oil controls (1122±78 ms vs . 959±114 ms; d=162 .7, 95% CI 
(11 .92, 313 .4), P=0 .038) and correlated strongly with histo-
logical collagen content (rs=0 .717, P=0 .037) . In MCD diet 
fed rats, hepatic PDFF correlated strongly with histological 
fat content (rs=0 .819, P<0 .0001), steatosis grade (rs=0 .850, 
P<0 .0001) and steatohepatitis score (rs=0 .818, P<0 .0001) . 
Although there was minimal hepatic iron on histology, 
progressive fat accumulation in MCD diet-treated liver 
significantly shortened T2* relaxation times . Conclusions: 
Preclinical multiparametric MRI has good diagnostic 
accuracy for the non-invasive assessment of chronic liver 
injury, especially fatty liver disease, with potential utility 
in preclinical drug development and addressing the prin-

ciples of the 3Rs for humane animal research . Validation 
in longitudinal studies is required .
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Quantitative characterization of liver fibrosis 
in a mouse model of infection by Schistosoma 
mansoni using molecular MR imaging
Diego dos Santos Ferreira1, Gunisha Arora2, Richard Gieseck3, 
Nicholas Rotile1, Philip Waghorn1, Chloe Jones1, Yinch-
ing I. Chen1, Kailyn Looby2, Thomas A. Wynn3, Peter Caravan1, 
Bryan C. Fuchs2; 1Athinoula A Martinos Center for Biomedi-
cal Imaging, Massachusetts General Hospital/Harvard Medical 
School, Cambridge, MA; 2Surgery, Massachusetts General Hos-
pital, Boston, MA; 3NIH, Bethesda, MD

Background The ability to conduct sensitive, non-invasive 
quantitation of fibrosis remains an unmet clinical need . 
We have previously described two Gd-based probes for 
the detection of fibrosis: Gd-Hyd, a small molecule that 
targets allysine, and EP-3533, a cyclic peptide with affinity 
for type I collagen . It remains although undetermined 
whether differences in underlying inflammation may skew 
probe readouts . To address this, we employed two genet-
ically modified mouse models whereby infection with 
Schistosoma mansoni either causes severe liver fibrosis 
with minimal type 1 inflammation (TAC313: Balb/c Il10-/- 
Il12b-/-Il13ra2-/-) or mild liver fibrosis with severe type 1 
inflammation (4R-delta: Balb/c Il4ra∂/∂) . Methods Mice (n= 
8/group) were infected with 45 cercariae and imaged 6-8 
weeks later on a 9 .4T MR scanner . A T1-weighed gradient 
echo sequence was performed prior to and 20 min post-in-
travenous injection of Gd-Hyd (100 nmol/g) or EP-3533 
(10 nmol/g) and the change in liver-to-muscle contrast to 
noise ratio (ΔCNR) was computed . Additionally, an inver-
sion recovery sequence was performed to map T1 base-
line prior to and 30 min after EP-3533 injection . Following 
MRI, the liver was collected and assessed for histological 
collagen proportional area (CPA), hydroxyproline (Hyp) 
content, and expression of inflammatory markers . Results 
Liver fibrosis was significantly increased in the TAC313 
mice compared to 4R-Delta (Fig A) . By comparison, markers 
of type 1 inflammation were significantly elevated in the 
4R-Delta mice (Fig B) . ΔCNR was significantly higher in the 
TAC313 mice, verifying the ability of the probes to differ-
entiate fibrosis from inflammation . These results were in 
agreement with the T1 analyses, which showed a signifi-
cant increase in 1/T1 post-EP3533 injection for the TAC313 
mice compared to the 4R-Delta animals (D(1/T1) = 0 .21 ± 
0 .10 s-1 for 4R-Delta vs 0 .44 ± 0 .15 s-1 for TAC313, p = 0 .02) . 
Conclusions These results demonstrate the specificity of 
these collagen-targeted probes for detecting liver fibrosis 

independently from ongoing inflammation and further 
highlight their potential as tools for assessing fibrosis in 
human trials .
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Transient Elastography with Controlled Attenu-
ation Parameter (CAP) a tool for liver disease 
screening in type II diabetes mellitius patients
IOAN SPOREA1, Raluca Lupusoru1, Ruxandra G. Mare1, Rox-
ana Sirli1, Alina Popescu1, Silviu Nistorescu1, Romulus Timar2; 
1Gastroenterology and Hepatology, “Victor Babes” Univer-
sity of Medicine and Pharmacy, Timisoara, Romania; 2“Vic-
tor Babes” University of Medicine and Pharmacy, Timisoara, 
Romania

Background and aim:Type II diabetes and nonalcoholic 
fatty liver disease (NAFLD) are frequently associated, 
NAFLD being considered the hepatic expression of the 
metabolic syndrome . The aim of the present study was 
to assess the severity of liver fibrosis andsteatosis in a 
cohort of type II diabetic patients, using non-invasive 
methods:Transient Elastography (TE) and Controlled 
Attenuation Parameter (CAP) . Material and methods: The 
study included 354 type II diabetic patients, who were 
prospectively randomized (every first 6 patients who were 
referred to the Metabolic Disease Outpatient Clinic on a 
consultation day), evaluated in the same session by means 
of TE and CAP(FibroScan EchoSens) to assess both liver 
fibrosis and steatosis . Each patient was evaluated for the 
presence of viral hepatitis (B, C, D) and an AUDIT-C score 
was performed to exclude alcohol abuse . Reliable liver 
stiffness measurements (LSM)were defined as the median 
value of 10 LSM with an IQR/median <30% . For TE and 
CAP, M and XL probes were used . A cut-off value of 10 .5 
kPa[1] was used to define clinically relevant fibrosis (F≥3) . 
For differentiation between stages of steatosis we used 
the following cut-off values [2]: S2(moderate) - 255 db/m, 
S3(severe) - 290 db/m, than we corrected the CAP values 
according to the presence of diabetes (we deducted 10 
dB/m) and according to the degree of obesity (we deducted 
4 .4 dB/m for each BMI>25 kg/m2 added 4 .4 dB/m for each 
BMI< 25 kg/m2) [3] . Results: Out of 354 diabetics screened 
we excluded those with associated viral hepatitis, those 
with an AUDIT-C score ≥8 and those with unreliable LSM . 
The final analysis included 239 subjects (59 .4% women, 
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40 .6% men, mean age 60 .4±9 .3; BMI=31 .8± 6 .1kg/m2)  
with reliable LSM . Patients with obesity grade I were 
35 .6%, with obesity grade II 17 .2% and 10% with obesity 
grade III (IMC≥40 kg/m2) . Moderate and severe steatosis 
by means of CAP was found in 18 .4% and 69 .5 % cases 
respectively . After the correction we found moderate 
steatosis in 21 .3% cases and severe steatosis in 59 .8% 
cases . Clinically relevant fibrosis was detected by means 
of TE (LSM≥10 .5 kPa [4]) in 15 .4% (37/239) of subjects . 
Conclusions: In our group, 81 .1% of diabetic patients had 
moderate and severe steatosis by CAP and 15 .4% of them 
had severe fibrosis (TE ≥ 10 .5 kPa), suggesting the need for 
their systematical assessment .
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Evaluation of blood perfusion in liver cirrhosis 
by dynamic contrast enhanced computed 
tomography
Mette L. Andersen1, Eva Fallentin2, Carsten A. Lauridsen2,3, 
Mette S. Kjaer1, Otto Clemmesen1, Fin Stolze Larsen1, Mar-
tin Eefsen1; 1Department of Hepatology, Rigshospitalet, 
Copenhagen, Denmark; 2Department of Diagnostic Radiol-
ogy, Rigshospitalet, Copenhagen, Denmark; 3Department of 
Technology, Metropolitan University College, Copenhagen, 
Denmark

Background Hepatic blood perfusion is assumed to change 
according to the severity of hepatic fibrosis and cirrhosis . 
This clinical study aimed to examine changes in hepatic 
arterial perfusion (AP) and portal perfusion (PP), by 
dynamic contrast enhanced computed tomography (DCE-
CT), in patients with varying degrees of cirrhosis catego-
rised by Child Pugh score (CP) . We compared the perfusion 
values and the hepatic perfusion index (HPI) ((AP/AP+PP) 
x 100) in between the three respective CP groups, to eval-
uate if AP, PP and HPI correlated with the CP level and 
hepatic venous pressure gradient (HVPG) . Methods In a 
prospective non-randomised study approved by the local 
ethics committee (H-15000815), we included patients 
clinical diagnosed with cirrhosis . We performed a stan-
dard categorisation of their liver disease by: calculating 
CP, measurement of the HVPG, gastroduodenoscopy, 
blood sampling and a DCE-CT . Patients were consecutively 
recruited from Department of Hepatology, Rigshospi-
talet from Dec 2015 to June 2017 . We excluded patients 
with severely impaired kidney function (eGFR<30ml/min), 
cancer and patients with a TIPS . Results 31 patients with 
cirrhosis were included (76 % (22/31) male) with a mean of 
age 57 years (range 33-78) . The most common ethiology 
for their cirrhosis was alcohol 62% (18/31) . 66 % of the 
patients (19/29) had varices at the time of gastroduode-
noscopy, and 28% (8/29) were treated with betablocker, 
two with CP A, three CP B and three CP C . Eight had CP 
score A, seventeen had CP B, and six patients had CP C . The 
mean values of AP were significantly increased in patients 
with CP C vs . A (70 .4 vs . 43 .3 ml/min/100ml tissue) p=0,007 
and C vs . B (70 .4 vs . 43 ml/min/100ml tissue) p=<0,001 . 
We found no significant difference between PP and CP 
scores . The HPI increased significant with the degree 

of cirrhosis (mean A 30/ B 31/C 45 ml/min/100ml tissue 
ANOVA p<0,05) . We found no correlation between the 
HVPG and PP with linear regression . Patients treated with 
betablocker had non-significant lower PP than patients 
without betablockade (mean 88/116 ml/min/100ml tissue) 
p=0,078 . Conclusion In this study we found an increase 
in the arterial hepatic perfusion (AP) and the hepatic 
perfusion index (HPI) comparing patients with CP A and 
B cirrhosis to patients with CP C . The portal flow (PP) was 
not significantly reduced . This shows that DCE-CT scanning 
is capable of detecting changes in the liver perfusion in 
patients with cirrhosis with various clinical degrees of liver 
incompensation . Betablocker tended to decrease PP . 
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The impact of liver stiffness measured by MR 
elastography to predict liver related events 
after eradication of hepatitis C virus
Mayu Higuchi, Masayuki Kurosaki, Hitomi Takada, Nobu-
haru Tamaki, Yutaka Yasui, Kaoru Tsuchiya, Hiroyuki Nakani-
shi, Jun Itakura, Namiki Izumi; Musashino Red Cross Hospital, 
Musashino-shi, Japan

 Background: MR elastography (MRE) is a non-invasive 
method of evaluating liver fibrosis . The present study 
aimed to evaluate the ability of MRE based liver stiff-
ness (LS) to predict the presence of high risk esophageal 
varices or development of hepatocellular carcinoma (HCC) 
after eradication of hepatitis C virus (HCV) . Methods: The 
correlation between LS measured by MRE and liver fibrosis 
stage by liver biopsy was analyzed in 781 chronic hepatitis 
C patients . In 174 patients who achieved sustained viro-
logic response (SVR), liver biopsy and MRE was performed 
at baseline and MRE was performed after SVR . The 
change of LS from baseline to after SVR was analyzed . 
The correlation between the liver fibrosis stage at baseline 
and LS after SVR was also assessed . Finally, the ability of 
LS after SVR to predict the presence of high risk esopha-
geal varices or future development of HCC was analyzed . 
Results: In 781 HCV RNA positive chronic hepatitis patients, 
LS increased along with an increase in fibrosis stage: the 
LS were 3 .1±0 .6, 3 .8±0 .8, 5 .5±1 .2, and 7 .5±2 .3 kPa for F1, 
F2, F3 and F4 fibrosis stages by METAVIR, respectively 
(p<0 .01) . In 174 patients who had paired MRE measure-
ment at baseline and after SVR, the LS improved after 
SVR by more than 10% in 120 (69%) of patients . Baseline 
factors including ALT or fibrosis stages were not predict-
able of improvement of LS after SVR . Even after SVR, the 
LS correlated with fibrosis stage at baseline: the LS after 
SVR was 3 .3±0 .9, 3 .7±0 .9, 5 .3±1 .5, and 5 .5±0 .9kPa for F1, 
F2, F3 and F4 fibrosis stage at baseline . The optimal value 
for LS by MRE after SVR which predicts advanced liver 
fibrosis (F3-4) was 3 .8 kPa (AUROC 0 .86, sensitivity80%, 
specificity80%), and cirrhosis (F4) was 4 .3 kPa (AUROC 
0 .88, sensitivity91%, specificity77%) . Development of HCC 
after SVR was observed in 8% of the patients with LS  
4 .3kPa after SVR compared to 0 .8% of the patients with 
liver stiffness< 4 .3kPa . The LS was not improved after SVR 
in all patients who developed HCC after SVR . Upper gastro-
intestinal endoscopy was performed in 63 patients after 
SVR and 35% of them had esophageal varices . By the cut 
off value of LS of 4 .3kPa, the presence of high risk varices 
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could be predicted with high sensitivity (sensitivity88%, 
specificity47%) . No patient with liver stiffness< 4 .3kPa and 
a platelet count  115 x 103/μl had high risk varices (sensi-
tivity100%, specificity51%) . By using this criterion, 44% of 
patients could avoid unnecessary endoscopy Conclusion: 
LS improved rapidly after achieving SVR . The LS  4 .3kPa 
after SVR is related to the risk of liver related events such 
as the presence of high risk esophageal varices or future 
development of HCC . 
Disclosures:

The following people have nothing to disclose: Mayu Higuchi, 
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Optimal threshold of controlled attenuation 
parameter with MRI-PDFF as the gold standard 
for the detection of hepatic steatosis
Cyrielle CAUSSY1,2, Veeral H. Ajmera1, Mosab Alquraish1, 
Phirum Nguyen1, Carolyn Hernandez1, Lynda Fortney1, 
Ricki Bettencourt1, Jonathan Hooker3, Ethan Z. Sy3, Emily Rizo1, 
Lisa M. Richards1, Claude B. Sirlin3, Rohit Loomba1,4; 1NAFLD 
Research Center, University of California, San Diego, La Jolla, 
CA; 2Medicine, University Lyon 1, Lyon, France; 3Liver Imaging 
Group, Radiology, University of California, San Diego, La Jolla, 
CA; 4Division of Gastroenterology and Epidemiology, Univer-
sity of California, La Jolla, CA

Background: The optimal threshold of controlled attenua-
tion parameter (CAP) for the detection of hepatic steatosis 
is unknown in nonalcoholic fatty liver disease (NAFLD) . 
Magnetic resonance imaging proton-density-fat-fraction 
(MRI-PDFF) is an accurate and precise method to detect 
presence of hepatic steatosis and is better than CAP (Park 
et al . Gastro 2017) . Thus, the aim of this study was to eval-
uate the diagnostic accuracy and the optimal threshold 
of CAP for the detection of hepatic steatosis as defined 
by MRI-PDFF ≥ 5% . Methods: This cross-sectional study 
included 121 adults prospectively recruited patients 
with and without NAFLD who underwent MRI-PDFF and 
CAP within a six-month period at the NAFLD Research 
Center, UCSD . All patients underwent a clinical evalua-
tion including standardized collection of history, anthro-
pometric and physical examination and biochemical 
tests . The primary outcome was the detection of hepatic 
steatosis as defined by MRI-PDFF ≥ 5% . The secondary 
outcome was the detection of hepatic fat content ≥ 10% 
as this threshold has been used in several therapeutic trials 
as inclusion criteria . Receivers operating characteristic 
curve (ROC) analyses were used to assess the diagnostic 
accuracy of CAP and optimum thresholds were determined 
using the Youden Index . Results: This study included 121 
patients (58% women), mean (±sd) age and BMI were 52 .2 
(±15 .2) years and 30 .0 (±5 .6) kg/m2, respectively . The prev-
alence of NAFLD (MRI-PDFF≥5%) and MRI-PDFF≥ 10% was 
70% (n=85) and 47% (n=57), respectively . The area under 
the ROC (AUROC) of CAP for the detection of MRI-PDFF 
≥ 5% was 0 .80 (95%CI: 0 .70-0 .90) at the cut-point of 
288 dB/m and of MRI-PDFF ≥10% was 0 .87 (95%CI: 0 .80-
0 .94) at the cut-point of 306 dB/m . When we stratified 
by M probe or XL probe, we found that CAP values were 
significantly higher using XL probe compared to M probe 
when liver fat was < 10%: 297 .1 vs . 239 .4, p<0 .001 . When 
stratified by IQR of CAP, we found that as IQR below 
median (30 dB/m) had a higher AUROC compared to IQR 
above median ([0 .92, 95%CI: 0 .85-1 .00] vs . [0 .70, 95%CI:  

0 .56-0 .85], p-value=0 .0117) . Conclusion: The cut-point of 
CAP for presence of hepatic steatosis (MRI-PDFF ≥ 5%) was 
288 dB/m . The diagnostic accuracy of CAP for the detection 
of hepatic steatosis is more reliable when IQR of CAP is <30 
dB/m . These novel data have implications for clinical utility 
of CAP in the assessment of NAFLD . Using these optimal 
thresholds for the quantitative diagnosis of hepatic fat 
may modify the clinical trials design for the treatment of 
NAFLD and reduce costs .
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Evaluation of liver disease severity by tran-
sient elastography in patients with short bowel 
syndrome (SBS) receiving long-term parenteral 
nutrition
Viola Knop1, Sophie C. Neuberger1, Sabine Marienfeld1, 
Irina Blumenstein1, Joerg Bojunga1, Eva Herrmann2, Stefan  
Zeuzem1, Mireen Friedrich-Rust1; 1Universitätsklinik Frankfurt,  
Frankfurt, Germany; 2Fachbereich Medizin, J.W.Goethe- 
Universität, Institut für Biostatistik und Mathematische  
Modellierung, Frankfurt, Germany

Background Patients with short bowel syndrome (SBS) are 
at risk for hepatobiliary complications such as liver cirrhosis 
and/ or end-stage liver disease, especially if receiving long-
term parenteral nutrition (PN) . The ultrasound-based 
transient elastography (FibroScan®) is a well-established 
noninvasive technique for the staging of liver fibrosis . 
Controlled attenuation parameter (CAP) implemented 
on FibroScan has been developed to measure the degree 
of ultrasound attenuation due to hepatic fat . The aim of 
the present study was to evaluate dynamic changes of 
liver fibrosis and steatosis within 12 months by transient 
elastography (TE) including CAP in a cohort of patients 
receiving long-term PN . Methods 25 adult patients (52% 
male, median age 49 years) with PN requirement for at 
least 4 consecutive months and/ or small bowel resection 
more than 50% were included and prospectively followed . 
Liver stiffness by FibroScan® and CAP measurement were 
done at study entry and after 12 months . Clinical param-
eter as well as data on underlying bowel disease and nutri-
tion composition were collected . In addition bioelectrical 
impedance analysis was performed in all patients . Results 
FibroScan® and CAP did not show any significant differ-
ence after 12 months [5 .2 kPa (2 .8-16 .2 kPa); 223 dB/m 
(101-366 dB/m)] compared to study entry [5 .3 kPa (2 .7-
12 .3 kPa); 237 dB/m (100-344 dB/m)] . There was no signif-
icant correlation between FibroScan®/CAP and elevated 
transaminase levels . CAP significantly correlated with 
triglycerides (r=0 .411;p=0 .042) and BMI (r=0 .468;p=0 .016) . 
Patients with a remnant small bowel < 100 cm showed a 
significant higher stiffness value by FibroScan® compared 
to those having a remnant length ≥100 cm (6 .1 kPa vs .  
4 .7 kPa; p=0 .028), whereas duration of PN was neither 
associated with stage of fibrosis nor degree of steatosis . 
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Conclusion In our study cohort prevalence of advanced 
fibrosis/cirrhosis was low (< 10%) without significant 
dynamic within 12 months follow-up . Short intestinal 
remnant length appeared to be a risk factor for devel-
opment of fibrosis . Further studies with longer follow-up 
time are required to assess long-time risk of chronic liver 
disease . 
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Improvement of fibrosis is associated with the 
decrease of collagen III formation biomarker 
Pro-C3 in patients with non-alcoholic steato-
hepatitis
Yi Luo1, Robert Vincent2, Robert C. Gagnon1, Edgar D. Charles1, 
Abdul Oseini2, Faridoddin Mirshahi2, Bubu A. Banini2, Kaly-
ani Daita2, Michael O. Idowu2, Glenn D. Rosen1, Gabor Jarai1, 
Rose Christian1, Arun J. Sanyal2; 1Bristol-Myers Squibb, Law-
renceville, NJ; 2Virginia Commonwealth University, Richmond, 
VA

Background: Fibrosis represents the net accumulation of 
collagen within the liver and is the strongest predictor 
of mortality in patients with non-alcoholic steatohepatitis 
(NASH) . Therefore, non-invasive biomarkers capable of 
predicting fibrosis stages and fibrosis progression (wors-
ening) or regression (improvement) are needed . Higher 
levels of Pro-C3, a collagen III formation biomarker, have 
been shown to be correlated with advanced fibrosis in 
NASH . However, whether Pro-C3 levels or Pro-C3 changes 
predict fibrosis changes in NASH patients remains 
unknown . This study aimed to determine whether of 
Pro-C3 levels are associated with future fibrosis progres-
sion, and whether Pro-C3 changes are associated with 
fibrosis changes in NASH patients . Methods: This longi-
tudinal retrospective study comprised a cohort of 42 
biopsy-proven NASH patients with baseline fibrosis stage 
from F1 to F3, as assessed by histology according to NASH 
CRN criteria . All patients had a second follow up biopsy 
performed within 0 .75-7 years . Serum for biomarker anal-
ysis was collected within 6 months of liver biopsy . Pro-C3 
was measured using a proprietary assay (Nordic Bioscience) . 
The precision of Pro-C3 assay is less than 15% . Results: This 
cohort consists of patients with F1 (n=19, 45%), F2 (n= 15, 
36%) and F3 (n=8, 19%) fibrosis . There were 10, 16 and 16 
patients with worsening, improvement or no change in 
fibrosis during the follow up period respectively . A median 
decrease of Pro-C3 by 20% was associated with improve-
ment in fibrosis, while no decrease in Pro-C3 was observed 
for the groups without fibrosis improvement . A significant 
reduction of Pro-C3 was observed comparing the group 
showing fibrosis improvement with that showing fibrosis 
worsening (p=0 .032, Wilcoxon test) . 9/16 (56%) patients 
with fibrosis improvement, 5/16 (31%) patients without 
changes in fibrosis and 2/10 (20%) with worsening fibrosis 
had ≥15% decrease of Pro-C3 levels from baseline . Conclu-
sion: Pro-C3, as a liver fibrosis biomarker, is associated 
with progressive fibrosis . Pro-C3 decrease over time was 
associated with the histologic improvement of fibrosis 
stages in this cohort consisting of mainly F1/2 patients . 
Therefore, Pro-C3 could be used as a surrogate fibrosis 
biomarker to monitor the worsening or improvement of 

liver fibrosis . Further studies in a larger cohort, especially 
including patients with F3/4 fibrosis, are warranted to vali-
date these findings .
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Comparison of YKL-40, FIB-4, APRI against 
Shear Wave Elastography to assess the stage 
of liver fibrosis in chronic Hepatitis C and 
chronic Hepatitis B patients
Saadiya Mushtaq; Eijaz Ghani; Virology Department, Armed 
Forces Institute of Pathology, Rawalpindi, Pakistan, Rawal-
pindi, Pakistan

Background In the past there has been an exponential 
increase in the potential biomarkers that can be used 
for staging liver fibrosis . Use of shear-wave elastography 
has become a routine method for pre-assessment of liver 
fibrosis . Also serum markers like hyaluronic acid, YKL-40, 
APRI and FIB-4 index have been researched as potential 
alternates to detect liver fibrosis . Methods The study was 
approved by Ethical Review Committee of Armed Forces 
Institute of Pathology, Rawalpindi, and informed consent 
of all patients was taken . 150 chronic HCV and HBV 
patients were recruited . The study population underwent 
serum analysis to estimate ALT, AST, platelets, YKL-40 
(CHI3L1), bilirubin, albumin levels and prothrombin time . 
These patients underwent SWE and a fibrosis grade was 
assigned based on METAVIR score . APRI and FIB-4 index 
were calculated and statistical analysis was done in SPSS 
v24 . Results Out of 128 chronic HCV, 21 chronic HBV and 
one with cryptogenic hepatitis patients, the distribution of 
fibrosis grade was as follows: F0=46, F1=31, F2=16, F3=4, 
and F4=53 patients . Spearman’s ρ returned a value of 0 .45, 
0 .5, and 0 .9 for correlation of APRI, FIb-4 and YKL-40 with 
liver stiffness measured in kPa (kilopascals) . ROC (receiver 
operating characteristic) curve analysis for F0-F1 vs F2-F3, 
F0-F1 vs F4 and F2-F3 vs F4 gave area under curve (AUC) 
values of 0 .56, 0 .76, 0 .75 for APRI, 0 .65, 0 .78, 0 .7 for FIB-4 
and 0 .98, 0 .99, 0 .95 for YKL-40 respectively . YKL-40 also 
showed high inter-rater agreement with SWE results . 
Conclusion We observed high performance of YKL-40 in 
replicating the results of SWE . This non-invasive biomarker 
could be used as a preliminary tool to assess mild/absent 
fibrosis from significant fibrosis and cirrhosis .
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Fig . ROC curves outlining relationship between sensitivity 
and 100-specificity showing how well each marker differenti-
ates between mild/absent fibrosis versus significant fibrosis
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Computed tomography-measured liver volume 
predicts stage of hepatic fibrosis
Dong Won Park, Jin-Wook Kim, Eun Sun Jang, Jung 
Wha Chung, Hee Yoon Jang, Namkyu Kang; Internal Medi-
cine, Seoul National University Bundang Hospital, Seongnam, 
Korea (the Republic of)

Introduction: Liver stiffness measurement is widely used 
non-invasive tool for assessing hepatic fibrosis, but the 
accuracy may be affected by necroinflammatory activity, 
steatosis and body mass index . Liver volume shrinks as 
hepatic fibrosis progresses, but it is not clear whether liver 
volume stratifies stage of fibrosis . The aim of this study 
is to evaluate the predictive power of liver volume and 
compare it with transient elastography (TE) for hepatic 
fibrosis in chronic liver disease . Method: A total 60 
patients who underwent liver biopsy, computed tomog-
raphy (CT), and TE were enrolled retrospectively (May 
2006 ~ May 2017): 13 patients with autoimmune disease 
(21 .7%), 24 patients with chronic hepatitis B and C (40%), 
14 patients with nonalcoholic fatty liver disease (NAFLD) 
(23 .3%), and 9 patients with other liver diseases (15%) . 
Liver volumes were measured on portal venous phase 
images of computed tomography and liver volume index 
was calculated as the ratio of the expected standard to the 
measured liver volume . Areas under the receiver operating 
characteristic curve (AUC) was compared for the detec-
tion of significant hepatic fibrosis (Metavir F≥2) . Result: 
Liver volume index showed significant increase according 
to the progression of fibrosis stage (p = 0 .022) . The AUC of 
liver volume index was significantly higher compared to 
TE in predicting ≥ F2 (0 .746 vs . 0 .462, respectively; p = 0 .01) 
and ≥ F3 fibrosis (0 .787 vs . 0 .523, respectively; p = 0 .02) 
(Figure) . Volume index also showed better performance 
compared to APRI or FIB-4 in predicting ≥ F3 fibrosis (p = 

0 .014 and 0 .044, respectively) . Conclusion: Liver volume 
index reflects the progression of hepatic fibrosis . Liver 
volume index shows better performance in detecting 
significant fibrosis compared to TE .
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Liver stiffness measurement with Fibroscan: Use 
the right probe in the right condition!
Jerome Boursier1,2, Jean-Baptiste Hiriart3, Adrien Lannes1, 
Sarah Shili3, Brigitte Le Bail3, Sophie Michalak1, Faiza Cher-
mak3, Sandrine Bertrais2, Juliette Foucher3, Oberti Frederic1,2, 
Maude Charbonnier3, Isabelle Fouchard-Hubert1,2, Marie 
Christine Rousselet1,2, Paul Cales1,2, Victor de Ledinghen3; 
1Angers University Hospital, Angers, France; 2HIFIH Labora-
tory, Angers, France; 3Bordeaux University Hospital, Bordeaux, 
France

Background: Fibroscan XL probe has been specifically 
developed for liver stiffness measurement (LSM) in obese 
patients . Compared to the classical M probe, XL probe 
gives lower LSM results with therefore a potential under-
estimation of liver fibrosis . The manufacturer recommends 
using the M probe on patients with a skin-liver capsula 
distance (SCD) <25 mm and the XL probe on patients with 
a SCD ≥25mm, with the same diagnostic cut-offs for both 
probes . As it has never been done, we aimed to evaluate 
the relevance of these recommendations for clinical prac-
tice . Methods: 439 patients with a biopsy-proven chronic 
liver disease and LSM with both Fibroscan M and XL probes 
were included . Advanced fibrosis was defined as NASH CRN 
F≥3 or Metavir F≥2 . Results: LSM failed with the M probe 
in 57 patients and with both probes in 5 patients (LSM 
failure, M vs XL: 13 .0% vs 1 .1%, p <0 .001) . Both M and XL 
probe results were available in 382 patients (age: 54 .7±13 .4 
years, male sex: 60 .5%, NAFLD: 76 .7%, advanced fibrosis: 
42 .7%, cirrhosis 13 .9%) . The correlation between M and XL 
results was excellent (Rs: 0 .87, p<0 .001; ICC: 0 .90, p<0 .001) . 
AUROC of M and XL probes for the diagnosis of advanced 
fibrosis (respectively: 0 .808±0 .022 vs 0 .784±0 .024, p=0 .070) 
and cirrhosis (0 .898±0 .020 vs 0 .896±0 .020, p=0 .880) were 
not significantly different . However, XL probe gave signifi-
cantly lower results than M probe (10 .3±8 .0 vs 12 .3±8 .7 
kPa, p<0 .001) . Consequently, using the same diagnostic 
cut-offs for both probes, M probe showed a significantly 
better sensitivity for advanced fibrosis and cirrhosis 
whereas XL probe had a significantly better specificity . 
These first results suggested that specific diagnostic 
cut-offs should be defined for each probe . 115 patients 
having SCD <25mm were matched for age, sex, fibrosis 
stage and serum transaminases with 115 patients having 
SCD ≥25mm . M probe results obtained in the SCD <25mm 
group were not significantly different than XL probe 
results obtained in the SCD ≥25mm group (respectively: 
11 .0±8 .8 vs 11 .4±7 .2 kPa, p=0 .175) . Diagnostic accuracy,  
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sensitivity and specificity for advanced fibrosis and 
cirrhosis were not significantly different between M probe 
in the SCD <25mm group and XL probe in the SCD ≥25mm 
group, and this by using the same diagnostic cut-offs in all 
patients . Conclusion: Fibroscan M probe must be used on 
patients with a skin-liver capsula distance <25mm and XL 
probe on those with a distance ≥25mm . By doing this, LSM 
result can be interpreted with the same diagnostic cut-offs 
for both M and XL probes .
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Evaluation of liver stiffness, APRI and FIB-4 
scores in end-stage renal disease patients with 
chronic hepatitis B viral infection
Abhasnee Sobhonslidsuk1, Kwannapa Promson1, 
Piyaporn Kaewdoung1, Pattana Sornmayura2; 1Gastroenterol-
ogy and Hepatology, Ramathibodi Hospital, Mahidol Univer-
sity, Bangkok, Thailand; 2Pathology, Ramathibodi Hospital, 
Mahidol University, Bangkok, Thailand

Background: Prior to kidney transplantation in end-stage 
renal disease (ESRD) patients with chronic hepatitis B viral 
(HBV) infection, liver biopsy is recommended to assess 
disease severity . Due to its associated complications, 
non-invasive tests such as aspartate aminotransferase/
platelet ratio index (APRI), fibrosis index based on four 
factors (FIB-4) and transient elastography (TE) (Fibroscan®) 
has been introduced . We evaluated the role of TE, APRI 
and FIB-4 in ESRD patients with chronic HBV infection . 
Methods: ESRD patients on hemodialysis with chronic HBV 
were invited to the study . Exclusion criteria were those 
who had contraindications of TE and liver biopsy . After 
overnight fasting, patients underwent TE, following with 
percutaneous liver biopsy on the same day . Liver histology 
was graded for fibrosis staging according to Metavir 
scoring system . APRI and FIB-4 were calculated . Staging 
≥2 and ≥3 were defined as significant fibrosis (Sig-F) and 
severe fibrosis (Sev-F), respectively . The association of Sig-F 
and Sev-F with APRI, FIB-4 and liver stiffness measurement 
(LSM) was analyzed using Kruskal-Wallis test . Receiver 
operating characteristic (ROC) curves were used to 
evaluate the diagnostic accuracy of TE, APRI and FIB-4 . 
Comparisons of area under ROC (AUC) was performed . 
Results: Forty-eight patients were enrolled . Among the 
evaluation of LSM, APRI and FIB-4 based on Sig-F and 
Sev-F staging, only the median (IQR) of LSM was different 
between non Sig-F and Sig-F (5 .4 (4 .3-6 .5) vs 7 .7 (6 .1-12 .4) 
kPa, p=0 .008) and medians (IQR) of LSM and APRI was 
different between non Sev-F and Sev-F (5 .6 (4 .3-6 .7) vs 11 .6 
(7 .1-17 .9) kPa, p=0 .01 and 0 .22 (0 .15-0 .31) vs 0 .34 (0 .31-
0 .43), p=0 .03) . The diagnostic performance of LSM, APRI 
and FIB-4 is showed in Table . From the comparison of ROC 
curves, LSM was better than FIB-4 in the diagnosis of Sig-F 

(P=0 .04) . However, the diagnostic performance of the 3 
models for Sev-F was not different . Conclusions: Transient 
elastography should be chosen for assessing severity of 
liver disease in ESRD patients with chronic HBV infection . 
LSM over 11 .3 kPa mostly predicts the presence of severe 
fibrosis . With the role of LSM and APRI, liver biopsy may be 
avoided in ESRD patients during pre-KT evaluation .

Performance characteristics of predictive models
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Influence of intense exercise on hepatic  
stiffness values as measured by transient  
elastography.
Francisco Jorquera1,4, José Gerardo Villa2, Pilar S Collado2, 
Begoña Álvarez-Cuenllas1, Carmen Villar1, Luzdivina Mon-
teserín1, Gema Molina1, Nelson Reyes1, Raisa Quiñones1, 
Marcos Jiménez1, Laura Rodríguez-Martín1, Mar-
tha González-Bárcenas3, Álvaro Gil2, Rubén Díez3, 
Luis Vaquero1, Pedro Linares1; 1Gastrointestinal Department 
Complejo Asistencial Universitario León, León, Spain; 2Insti-
tute of Biomedicine. University of León, León, Spain; 3Gastro-
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Introduction: Hepatic stiffness measured by transient 
elastography (TE) has become the standard for assessing 
fibrosis in chronic liver diseases . Its value, far from being 
a stable value, is influenced by several -not-all known- 
circumstances: fasting, hepatic congestion, steatosis, 
obstruction of the bile duct, etc . It is unknown whether 
physical exercise can influence the outcome of TE . Aim: 
To know if physical exercise can affect the result of the TE 
and what variables related to the practice of physical exer-
cise can influence the same . Material and methods: 100 
volunteers who ran a half marathon (21 km and 97 meters) 
were subjected to a strict control that included the deter-
mination of anthropometric, analytical, bioimpedance, 
urine density and TE variables before and after (except 
bioimpedance that was only done before) to participate in 
the 9th half-marathon edition of the city of León, Spain . 
During the race in all runners the heart rate was monitored 
as well as the fluid intake to take into account the differ-
ence in weight between the beginning and the end of the 
race . Performing the TE before the race required at least 
3 hours of fasting . Results: The run was performed at 9°C 
and 43% RH at 102±1 .81 min on average . Age: 43 .96±11 
years, median 45 years . 82 males and 18 females . Weight: 
71 .61±9 .85 kg; BMI: 24 .02±2 .36; %Body fat: 19 .89±6 .35%; 
Basal metabolism: 1605 .19±192 .92 Kcal/day . A TE was 
made to 96 runners of the 100 the day before the race and 
immediately after the race, to 47 just before the race and 
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immediately after the race; another 24 TE were also made 
between 30 and 60 minutes after the race to assess the 
recovery . The value of TE after the race was significantly 
lower than that of the day before and that of immediately 
before the race (TE before the race 5 .52±1 .32 vs 4 .43±0 .89 
kPa, p<0,0001) . The recovery TE, 4 .76±1 .16 kPa, did not 
show significant changes with that of immediately after 
the race, p=0 .52 . There were no differences in TE changes 
due to age, sex, weight changes, Km traveled in previous 
weeks, hydration level, blood pressure, changes in heart 
rate, sweating rate, effort perception scale or changes in 
urinary density . Conclusion: Performing intense physical 
exercise significantly reduces TE values by 20% with lack 
of quickly recovering after exercise . Further studies are 
needed to explain changes in TE values after exercise . 
Further studies are also needed to know if these changes 
occur in other types of exercise and in which time baseline 
values are recovered after exercise .
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Portal-systemic Shunt Fraction measured by 
the HepQuant-SHUNT Test Correlates with the 
Hepatic Venous Pressure Gradient (HVPG)
Steve M. Helmke1, Jennifer DeSanto2, Shannon Lauriski2, 
Amanda C. Wieland2, Gregory T. Everson1,2; 1HepQuant, LLC, 
Aurora, CO; 2University of Colorado, Aurora, CO

Background and Aims: The hepatic venous pressure 
gradient (HVPG), a measure of portal hypertension, 
can assess disease severity, but is invasive and difficult . 
Veno-venous collaterals can lower HVPG, reducing disease 
severity assessment accuracy . The HepQuant (HQ)-SHUNT 
test measures Portal Hepatic Filtration Rate (HFR), Systemic 
HFR, and portal-systemic shunt fraction (SHUNT) and the 
goal of this pilot study was to determine their relation-
ships to HVPG . Methods: Patients scheduled for HVPG 
were recruited and tested within 30 days (N=20) . The 
HQ-SHUNT test involves serum sampling prior to, and at 5, 
20, 45, 60, and 90 minutes after simultaneous administra-
tion of IV 13C-cholic acid (CA) and oral 4d-CA . Clearances 
determine Systemic (13C-CA) and Portal (4d-CA) HFRs . The 
ratio of HFRs determines SHUNT . Relationships to HVPG 
were analyzed by Pearson correlations . Excluded were 2 
patients with non-parenchymal disease (1 Budd-Chiari, 1 
PSC) and 5 with questionable HVPG accuracy (1 test error, 
4 with veno-venous collaterals) . Of the 13 included, 4 had 
chronic HCV and the rest had steatosis/steatohepatitis . 
Results: There was little correlation of HVPG to Systemic 
HFR (R=0 .35, p=0 .235) or to Portal HFR (R = 0 .55, p = 0 .052) . 
There was a strong correlation (R=0 .91, p<0 .0001) of 
HVPG to SHUNT (Figure, solid circles) . The results suggest 
that shunting increases in a linear fashion with pressure 
during disease progression . Interestingly, those 5 patients 
with questionable HPVG (also shown, open circles) often 
showed high SHUNT and low pressure . This suggests that 
veno-venous collaterals can relieve pressure by increasing 
shunting . Conclusions: The strong correlation suggests that 
the HQ-SHUNT test could be a minimally-invasive alterna-
tive to HVPG for assessing disease severity in patients with 
advanced liver disease . The HQ-SHUNT test may also be 

able to assess patients with veno-venous collaterals whose 
HVPG does not accurately reflect their disease severity .
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Practicality of Using Vibration Controlled 
Transient Elastography (VCTE) in Outpatient 
Hepatology Clinic – Number of Attempts and 
Time Needed to Obtain Reliable Liver Stiffness 
Measurement
Raj Vuppalanchi; Gastroenterology and Hepatology, Indiana 
University, Indianapolis, IN

Introduction: Vibration-controlled transient elastography 
(VCTE) using Fibroscan 502 Touch with medium (M) and 
extra-large probes (XL) is currently available for use to esti-
mate liver fibrosis and steatosis . As the technique does 
not require the expertise of a radiologist, Fibroscan 502 
touch is primarily located in outpatient clinics . However, 
the failure rate, rate of unreliable scans, time needed to 
get a successful scan and the number of attempts required 
to obtain a scan is currently unclear . Aim: In the current 
study, we examined the failure rate (inability to acquire 
10 valid measurements), rate of unreliable scans (IQR/M 
>0 .30 with LSM median ≥7 .1 kPa), success rate (number 
of attempts required to obtain 10 valid measures) and 
time required to obtain a valid scan . Methods: Data for 
all patients that underwent VCTE between August 2013 
and March 2017 was extracted from the results table of 
Fibroscan 502 Touch machines . Results: A total of 5862 
scans (49% female, 46% male, 5% data missing) were 
performed during the study duration using XL probe 
in 33% (n=1918) . A total of 5799 scans had ≥10 valid 
measures yielding a failure rate of 1 .1% (n=63) . The rate 
of unreliable scans was 0 .7% (n=39) . The median success 
rate was 100% (IQR 85-100) . The median time required to 
perform a valid scan was 2 .6 minutes (IQR 1 .5-4 .7) and was 
significantly different between M and XL probe [2 .4 (IQR 
1 .5-4 .4) vs . 2 .9 (IQR 1 .6-5 .5) minutes, P<0 .01) . Similarly, the 
median number of attempts required to get a valid scan 
was 10 (IQR 10-11) and was significantly different between 
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M and XL probes [10 (IQR 10-11) vs . 11 (IQR 10-12), P<0 .01] . 
The frequency of successful scans based on the number of 
attempts and the time required to perform the scans are 
shown in Figure 1 . Conclusion: VCTE can be performed in 
an outpatient setting with ease and usually performed in 
less than 5 minutes with high success rate .
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Assessment of liver fibrosis in non-viral liver 
disease patients using acoustic radiation force 
impulse elastography
Dong Won Park1, Yoon Jin Lee2, Won Chang2, Ji Hoon Park2, 
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Hee Yoon Jang1; 1Internal Medicine, Seoul National Univer-
sity Bundang Hospital, Seongnam, Korea (the Republic of); 
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Background: Acoustic radiation force impulse (ARFI) 
elastography is a convenient method for liver stiffness 
measurement which can be performed with conventional 
ultrasonography simultaneously . This study aimed to inves-
tigate the diagnostic accuracy of ARFI elastography for 
liver stiffness in patients with chronic non-viral hepatitis . 
Methods: A total of 199 patients including 99 patients with 
fatty liver and 100 patients with autoimmune liver disease 
who had undergone liver biopsy were consecutively 
enrolled during May 2014 ~ Mar 2017 . ARFI elastography 
was performed at the time of liver biopsy by using point 
shear wave speed measurement . Areas under the receiver 
operating characteristic curve (AUC) of ARFI elastography 
for detecting significant fibrosis (F≥2) and liver cirrhosis 
(F4) were assessed and compared with those of noninva-
sive fibrosis markers including aspartate aminotransferase 
to platelet ratio index (APRI) and Fibrosis-4 . Results: Signif-
icant fibrosis and cirrhosis were diagnosed in 88 (44 .2%) 
and 23 (11 .6%), respectively . ARFI elstography was better 
correlated with the histological fibrosis stage in fatty liver 
group (β=0 .679) compared with autoimmune liver disease 
group (β=0 .534) . The AUC of ARFI elastography for the 
diagnosis of significant hepatic fibrosis was highest (0 .848, 
95% CI 0 .758-0 .937) compared with serum noninvasive 
markers (APRI 0 .648, 95% CI 0 .543-0 .752; Fibrosis-4 0 .792, 
95% CI 0 .703-0 .881), as well as for cirrhosis . Sensitivity and 
specificity of ARFI elastography were 80 .2% and 59 .1% for 
the diagnosis of significant fibrosis (cutoff value 5 kPa), 
56 .5% and 96 .5% for the diagnosis of cirrhosis (cutoff 
value 10 kPa), respectively . Steatosis did not significantly 
decrease sensitivity of ARFI elastography for the diagnosis 
of significant fibrosis (80 .4% vs . 80 .8%, p=0 .510) nor for 
cirrhosis (45 .7% vs . 50 .5%, p=0 .666) . Conclusion: Diag-
nostic accuracy of ARFI elastography for assessing the 
stage of liver fibrosis was better than serum non-invasive 

markers, and it was not affected by steatosis in patients 
with non-viral hepatitis .
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Impact of vitamin D supplements on liver 
stiffness and aminotransferase activities in 
patients with chronic liver diseases
Anna König, Caroline S. Stokes, Frank Lammert, Frank Grün-
hage; Department of Medicine II, Saarland University, 
Homberg, Germany

Background and Aims: Patients with chronic liver disease 
are more likely to develop vitamin D deficiency than the 
general population . Vitamin D deficiency has been asso-
ciated with increased liver stiffness in early stages of the 
disease and with higher mortality in cirrhosis . Our aim 
was to investigate the influence of vitamin D supple-
mentation on liver stiffness and serum liver enzymes in 
patients with chronic liver disease . Patients and methods: 
Patients were included if they suffered from chronic liver 
disease . Patients were subdivided in patients with vitamin 
D deficiency who received vitamin D (Group 1: 20,000 IU 
25OH-cholecalciferol per week), with vitamin D deficiency 
but without any supplements (Group 2), and patients 
with sufficient serum vitamin D concentrations without 
any additional supplementation (Group 3) . Liver stiffness 
measurements (LSM) were obtained by transient elastog-
raphy, and aminotransferase activities (ALT, AST) were 
recorded before the start of supplementation and after 
one year . LSM and aminotransferase levels were compared 
using Wilcoxon signed-rank tests for related samples or 
t-tests, as appropriate . Results: In total, we included 100 
patients in groups 1 and 2 . Reflecting the generally low 
vitamin D levels in patients with chronic liver disease, we 
were only able to identify 35 patients for group 3 . Patients 
who received vitamin D showed a significant increase 
in serum vitamin D concentrations (10 .6 ± 5 .2 ng/ml vs . 
33 .0 ± 14 .9 ng/ml, p<0 .001) . Patients with deficiency who 
received vitamin D showed a significant (p<0 .05) decrease 
in mean LSM from 13 .4 ± 16 .0 kPa to 9 .7 ± 7 .8 kPa, whereas 
in groups 2 and 3 no significant changes were detected . 
ALT and AST improved in group 1 (ALT: 66 ± 73 U/l vs . 54 
± 59 U/L, p<0 .05; AST: 56 ± 55 U/l vs . 50 ± 41 U/l; p=0 .076) 
and in group 2 (ALT: 67 ± 81 vs . 49 ± 50 U/L, p<0 .01; AST: 
56 ± 55 U/l vs . 43 ± 33 U/l; p<0 .05) but remained unchanged 
in group 3 . To exclude the influence of HCV treatment, we 
analysed HCV and non-HCV patients separately . Patients 
on antiviral therapy showed a significant improvement of 
ALT activities in groups 1 and 2, however no differences 
in LSM changes could be detected between patients on 
and off treatment . Conclusions: We found evidence for 
positive effects of vitamin D supplements on liver stiff-
ness - but not surrogate markers of hepatic inflammation 
- across patients with chronic liver disease . Our findings 
indicate that the decrease in LSM as independent favor-
able factor for disease outcome should be evaluated in 
prospective cohort studies .
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Effects of Acute-Phase Proteins in Mediating 
Hepatic FXR’s Protection of Mice from NASH 
Development
Laura E. Armstrong1, Bo Kong1, Jianliang Shen1, Liangyou Rui2, 
Monica Chow1,3, Yi-Horng Lee3, Grace L. Guo1; 1Pharmacology 
and Toxicology, Rutgers University, Piscataway, NJ; 2Molecular 
and Integrative Physiology, The University of Michigan Medi-
cal School, Ann Harbor, MI; 3Department of General Surgery, 
Rutgers-Robert Wood Johnson Medical School, New Bruns-
wick, NJ

Background: Farnesoid X Receptor (FXR) regulates bile 
acid homeostasis, lipid metabolism, and inflammation, all 
pathways dysregulated in non-alcoholic fatty liver disease 
(NAFLD) and non-alcoholic steatohepatitis (NASH) . In 
mice, whole-body FXR deficiency (FXR KO) exacerbates 
NASH development, but the role of tissue-specific FXR KO 
in NASH development is controversial . Pro-inflammatory 
cytokines promote the progression of NASH, but also stim-
ulate the hepatic acute phase response (APR) . The APR is 
responsible for rapid synthesis of secreted plasma proteins 
by hepatocytes, known as acute phase proteins (APP) . 
Several members of the lipocalin (Lcn) family, including 
Lcn13, are altered in FXR KO mice and identified as APPs . 
Research understanding the tissue-specific roles of FXR 
in anti-inflammation during progression of NASH could 
identify risk factors and contribute to the design of more 
effective and safe pharmaceutical therapy . Methods: 
The regulation of Lcn13 by FXR in vivo was assessed in 
four mouse studies . 1) Wild-type (WT), FXR KO, hepato-
cyte-specific FXR KO (FXRhep-/-), and intestine-specific 
FXR KO (FXRint-/-) mice were treated with a FXR agonist, 
GW4046 . 2) WT, FXRhep-/-, and FXRint-/- were fed a control 
or high-fat diet (HFD) . 3) Lcn13 was over-expressed with 
albAAV-Lcn13 in FXRhep-/- mice on a HFD, for 1, 3 and 6 
months . 4) Chromatin immunoprecipitation (ChIP)-qPCR 
was performed on WT and FXR KO livers to assess FXR 
binding to Lcn13 gene in vivo . Results: Lcn13 levels were 
shown to be regulated in a tissue-specific manner; levels 
were abrogated in FXR KO and FXRhep-/- mice only . HFD led 
to a severe NASH phenotype in FXRhep-/- mice, but Lcn13 
mRNA levels were reduced dramatically regardless of diet . 
In WT and FXRint-/- mice, HFD significantly increased Lcn13 
mRNA levels . Over-expression of Lcn13 did not protect 
from HFD-induced weight gain or steatosis, but inhibited 
mRNA levels of key cytokines in the APR, Il-1β and Il-6, at 
the early stage of NAFLD development . Furthermore, long-
term HFD in FXRhep-/- mice resulted in increased inflam-
mation and mRNA levels of serum amyloids, which were 
diminished by Lcn13 over-expression . Direct binding to 
Lcn13 gene regulatory regions by FXR was demonstrated 
at two putative FXRREs located 0-5kb upstream . Conclu-
sion: Hepatic Lcn13 expression is demonstrated to be 
hepatocyte FXR-dependent and a potential APP involved 
in inflammation related to NAFLD progression . Identifying 
the underlying molecular mechanism by which FXR regu-
lates Lcn13 expression in a tissue-specific manner provides 
greater insight into FXR’s role in anti-inflammation, acute 
phase response, and the progression of NAFLD to NASH .
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EpCAM-high liver cancer stem cells resist 
natural killer cell-mediated cytotoxicity by 
upregulation of cell surface CEACAM1 in hepa-
tocellular carcinoma
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Kew Yoon1; pssung@catholic.ac.kr; 1Department of Internal 
Medicine, Seoul St. Mary Hospital, Seoul, Korea (the Republic 
of); 2The Catholic University of Korea, Liver Research Center, 
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Introduction: Natural killer (NK) cells are the prototype 
innate lymphoid cells endowed with potent cytolytic func-
tion that provide host defense against microbial infection 
and tumors . However, there are conflicting results on the 
cytotoxicity of NK cells against cancer stem cells . In this 
study, we investigated whether NK cells exhibit enhanced 
or decreased cytotoxicity against Epithelial Cell Adhe-
sion Molecule (EpCAM)-expressing liver cancer stem cells 
(CSCs) and the underlying mechanism of the phenomenon . 
Methods: EpCAMhigh and EpCAMlow Huh-7 cells were 
sorted by flow cytometry . Human NK cells were isolated 
by magnetic sorting from peripheral blood mononuclear 
cells of healthy donors . NK cell and hepatoma cells were 
co-cultured and cytotoxicity assay was performed . Immu-
nohistochemical staining was performed using human 
HCC tissues obtained from surgical specimens from the 
patients who underwent liver resection . Results: Patients 
with positive EpCAM expression in their tumors showed 
higher serum α-fetoprotein levels and histological Ki-67 
expression . The frequency of early and massive recurrence 
was higher in patients with positive EpCAM expression in 
their tumors . Co-culture experiment demonstrated that 
EpCAMhigh Huh-7 cells resisted NK cell-mediated cytotox-
icity . We have identified that carcinoembryonic antigen 
cell adhesion molecule 1 (CEACAM1), which is known to 
inhibit NK-cell-mediated killing, was upregulated on the 
surface of EpCAMhigh Huh-7 cells . Silencing CEACAM1 
restored cytotoxicity of NK cells against EpCAMhigh Huh-7 
cells, suggesting that CEACAM1 is responsible of atten-
uated NK cell-mediated killing of these cells . CEACAM1 
expression positively correlated with EpCAM expression 
in human liver tissues at both mRNA and protein levels . 
Conclusion: Overall, our data clearly demonstrate that 
EpCAMhigh liver CSCs resist NK cell-mediated cytotoxicity 
by upregulation of cell surface CEACAM1 expression .
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Overexpression of FoxM1 transcription factor 
in murine hepatocytes results in hepatocyte 
death and liver inflammation.
Tomohide Kurahashi, Yuichi Yoshida, Satoshi Ogura, 
Mayumi Egawa, Kunimaro Furuta, Yoshihiro Kamada, Shini-
chi Kiso, Hayato Hikita, Tomohide Tatsumi, Tetsuo Takehara; 
Osaka university, Suita, Japan

Background and Aims: The mammalian Forkhead Box M1 
(FoxM1) is a transcription factor that regulates cell cycle 
progression in a variety of proliferating cells . Previous 
murine genetic studies showed that FoxM1 is implicated 
in the development of hepatocellular carcinoma (HCC) 
and we recently demonstrated that increased expression 
of FoxM1 is associated with a poor prognosis of patients 
with HCC . Despite the well-established function of FoxM1 
in HCC, the role of FoxM1 in hepatocytes during chronic 
liver injury remains unclear . To address this issue, we 
established a novel transgenic mouse line . Method: We 
combined the Cre-loxP and Tet-on systems to establish 
transgenic (TG) mice that conditionally express the FoxM1 
protein in hepatocytes; TetO7-FoxM1 mice with Rosa26-
LSL-rtTA mice and Albumin-Cre mice (TetO7-FoxM1/ 
Rosa26-LSL-rtTA/Albumin-Cre: designated TG mice) were 
crossed . We treated TG and control mice (TetO7-FoxM1/ 
Rosa26-LSL-rtTA: designated WT mice) with doxycycline 
(DOX) to induce FoxM1 expression . Primary hepatocytes 
isolated from TG and WT mice and murine hepatoma 
cell lines were also used . Results: C57BL/6J mice fed with 
high-fat diet showed increased expression of FoxM1 
protein in the liver . After 8 weeks-treatment of DOX from 
the time of birth, TG mice showed increased levels of 
serum ALT [75 .2 U/L in TG (n=8) vs . 15 .9 U/L in WT (n=8), 
p<0 .05], an about 9 fold increase in the number of TUNEL 
positive hepatocytes (p<0 .05), and increased gene expres-
sion of F4/80 (p<0 .01) and CCL2 (p<0 .05) compared with 
WT mice (p<0 .05), indicating the spontaneous liver injury 
in TG mice . In addition, TG mice with 3 days-treatment of 
DOX at 8 weeks of age showed increased levels of serum 
ALT along with increased gene expression of CCL2 (p<0 .01) 
and infiltration of F4/80 positive macrophages in the liver 
of TG mice; this liver injury in TG mice was canceled after 
additional 3 days-removal of DOX . Consistent with in vivo 
data, primary cultured hepatocytes from TG mice showed 
about an about 1 .5 fold increase in CCL2 gene expression 
after induction of FoxM1 . Consistently, chromatin immu-
noprecipitation analysis confirmed the direct binding of 
FoxM1 at a consensus binding site (-1343bp) within murine 
CCL2 promoter, suggesting that the possible mechanisms 
by which FoxM1 regulates CCL2 expression in hepato-
cytes and this might be one cause for the recruitment of 
macrophages in the liver of TG mice . Conclusion: In our 
current study, we demonstrated that transgenic expres-
sion of FoxM1 in hepatocytes causes spontaneous devel-
opment of hepatocyte death and liver inflammation . Our 
data suggest a novel function of hepatocyte FoxM1 in the 
development of chronic liver disease .
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Female hormone enhances hepatic innate 
and autoimmune responses against double-
stranded RNA
Akira Uchiyama, Kenichi Ikejima, Shunin Someya, Kumiko Arai, 
Tomonori Aoyama, Kazuyoshi Kon, Shunhei Yamashina, 
Sumio Watanabe; Juntendo University School of Medicine, 
Tokyo, Japan

Background: Female predominance in the development 
of primary biliary cholangitis (PBC) suggests certain 
gender difference in hepatic innate and autoimmune 
responses . We have recently demonstrated that female 
mice are more susceptible to autoimmune-like cholangitis 
caused by repeated injections of polyinosinic-polycyti-
dylic acid (poly I:C), a synthetic analog of double-stranded 
(ds) RNA . Therefore, we evaluated the role of female 
hormones on hepatic innate immune responses against 
dsRNA by utilizing a murine ovariectomy (OVX) model . 
Method: Male and female 8-week-old C57Bl/6 mice were 
given a single, or repeated, intraperitoneal injection(s) of 
poly I:C (5 mg/g BW) twice a week for up to 24 weeks . 
Some female mice underwent OVX or sham-operation at 
4-week old . Serum alkaline phosphatase (ALP) levels were 
measured, and liver histology was assessed . Serum estra-
diol anti-mitochondria (AMA)-M2 antibody levels were 
detected by ELISA . Hepatic mRNA levels for TNFα, IFNβ 
and retinoic acid-inducible gene (RIG)-I were measured by 
real-time RT-PCR . Hepatic protein expression for RIG-I was 
detected by Western blotting . Results: A single injection 
of poly I:C elicited transient elevations in hepatic TNFα 
and IFNβ mRNA, with female peaks reaching 1 .5- and 
2-fold higher than those in males, respectively . In OVX 
mice, poly I:C induced increases in both TNFa and IFNb 
mRNA were significantly blunted as compared to those 
in sham-operated females . As expected, OVX mice main-
tained low estradiol levels, almost comparable to those 
in male mice . Following repeated injections of poly I:C 
for 16 weeks and later, female mice developed lympho-
cyte-dominant inflammatory infiltration surrounding 
bile ducts in the portal area, whereas male mice showed 
minimal pathological changes . Serum ALP and AMA-M2 
levels were increased following repeated injections of 
poly I:C only in female, but not in male mice . Interestingly, 
hepatic mRNA and protein levels for RIG-I were almost 
1 .5-fold higher in female mice than those in male mice . 
Moreover, OVX females demonstrated significantly lower 
expression levels of hepatic RIG-I as compared to sham-op-
erated females . Conclusions: These findings clearly indi-
cated that the innate immune reactions against poly I:C in 
the liver appear to be potentiated in females, most likely 
due to female-predominant expression of hepatic RIG-I 
levels . Underlying mechanisms involve the effect of female 
hormone, mainly ovary-derived estrogen, on regulation of 
hepatic RIG-I expression . It is therefore hypothesized that 
hormonal regulation in the hepatic innate immunity play 
a pivotal role in the female-predominant development of 
autoimmune cholangiopathy including PBC .
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Systemic Neutrophils of Non-alcoholic 
steatohepatitis (NASH) patients inhibit T cell 
response
Laura Antonucci1, Cristiana Porcu1, Barbara Barbaro2, 
Clara Balsano2,1; 1Fondazione Francesco Balsano, Rome, Italy; 
2Institute of Molecular Biology and Pathology, Rome, Italy

Background and Aim Neutrophils (PMNs) are key effector 
cells of the innate immune system and represent 40–75% 
of white blood cells, playing an important role in the 
host defense and tissue healing . PMNs are able to estab-
lish a cross-talk with T cells modulating their survival and 
effector functions . Thanks to their remarkable plasticity, 
PMNs are able to initiate, amplify or suppress T cells 
responses . It has been reported that, during Non-alcoholic 
steatohepatitis (NASH), PMNs infiltrate liver tissue, thus 
constituting a histological future of NASH patients . Accord-
ingly, PMNs to lymphocyte ratio is a reliable biomarker 
for prediction of NASH . Our aim was to understand if 
and how PMNs drive and modulate the immunological 
response of circulating T cells, in NASH patients . Methods 
PMNs were isolated, from the granulocyte fraction of 20 
NASH patients and 10 Healthy donors (HD), with dextran 
sedimentation, whereas PBMCs with Ficoll-Paque density 
gradient media . By Flow cytometry (FACS) we analyzed 
the frequency of circulating PMNs, and the viability and 
death staining cells by AnnexinV/PI . The PMNs intracel-
lular production of ROS was analyzed by H2DCFDA probe . 
The proliferation/activation of mitogenically activated T 
cells was studied by CFSE staining, and their activation by 
plate-bound cells with anti-CD3/CD28 antibodies . Results 
Our data showed that NASH patients displayed a higher 
frequency of circulating PMNs respect to HD . Despite ex 
vivo PMN shared the phenotype of resting cells, after 24h 
of co-culture, PMNs of NASH rapidly acquired an activated 
phenotype as demonstrated by the increased expression 
of integrin (CD11b) and the decreased expression of L-se-
lectin (CD62L) . This strong activation was confirmed by the 
increase of intracellular ROS production . In addition, PMN 
of patients showed an increased survival respect HD . After 
96h of co-culture of T cells with PMNs, the latter were 
able to inhibit proliferation and expression of activation 
markers of CD4+ CD8+ T cells, without inducing apoptosis . 
We observed that T cells activation leads to ROS produc-
tion, this last strongly decreased in presence of PMNs of 
NASH patients, causing a lower activation of T cell func-
tions . Conclusion In conclusion, we believe that PMNs 
contribute to the progression of NASH disease . The high 
capacity of PMNs of NASH patients in suppressing T cells 
over time could cause a reduced defense of liver tissue 
against occurring damages . 
Disclosures:
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Alpha-1 Antitrypsin improves engraftment in 
a rat model of hepatocyte transplantation 
through inhibition of the innate immune system
Charlotte A. Lee1, Anil Dhawan2,1, Ragai R. Mitry3,  
Sharon Lehec3, Valeria Iansante1, Raquel Fernandez-Dacosta1, 
Celine Filippi3, Anil Chandrashekran3, Muhammed Yuksel1, 
Yun Ma1, Maria Koulmanda4, Terry Strom4, Emer Fitzpatrick1,2; 
1King’s College London, London, United Kingdom; 2Dept. Pae-
diatric Hepatology, King’s College Hospital, London, United 
Kingdom; 3King’s College Hospital, London, United Kingdom; 
4Harvard Medical School, Boston, MA

Background: Hepatocyte transplantation is a promising 
alternative to liver transplantation for patients with liver-
based metabolic disease but is limited due to the rapid 
clearance of hepatocytes by the innate immune response . 
We investigated the use of alpha-1 anti-trypsin (AAT) as an 
immunomodulatory agent to improve engraftment and 
efficacy . Methods: Primary rat hepatocytes were isolated 
from 250g male Sprague Dawley rats . Female littermates 
underwent tail vein injection of AAT (120mg/kg) or saline 
(control) prior to the intrasplenic transplantation of 2x107 
CM-DIL or eGFP labelled hepatocytes . At 48h and 1wk 
post-transplant, liver was collected for immunohistochem-
ical analysis, RNA extracted for cytokine PCR array and 
DNA isolated for SRY quantification . Hepatic mononu-
clear cells were isolated from rat liver lobes using a ficoll 
density gradient and immune cell infiltration analysed 
using flow cytometry . Blood samples were taken before 
and after transplants and FBC and TT measured . Results: 
At 48h and 1wk, AAT treated rats had a significantly 
higher number of CM-DiL hepatocytes in cryosections of 
the liver compared to control (48h: AAT 7 .1%±1 v Con 
3 .6%±0 .5 N=3 NS, 1 week: AAT 14 .1%±1 .4 v Con 5 .4%±0 .8, 
N=3 P<0 .001) . This was confirmed using eGFP hepatocytes 
(48h: AAT 2 .25%±0 .19 v Con 1 .5%±0 .17 P<0 .05) . Engraft-
ment of male hepatocytes was further confirmed by qPCR 
analysis for the Y chromosome gene (SRY), which was 
10-fold higher in the AAT treated group at 48h compared 
to control and 4-fold higher at 1wk (N=3) . At 48h control 
rats had higher concentrations of CD3+ T cells and CD86+ 
activated antigen presenting cells (APC’s) compared to 
AAT treated rats (11 .1% v 5 .35% and 7 .81% v 2 .59%) . 
Furthermore, at 1wk post-transplant there were a higher 
number of CD68+ CD86+ activated kpuffer cells in control 
rats compared to AAT treated rats (6 .89% v 2 .25%) . PCR 
profiler array showed AAT downregulated expression of 
IFN-γ, TNF-α, IL-17a and Cxcr2 at both 48h and 1wk . FBC 
analysis and TT showed no significant differences between 
control and AAT treated rats indicating 120mg/kg AAT 
has no adverse systemic effects . Conclusion: AAT improves 
engraftment of transplanted hepatocytes by inhibition 
of inflammatory cytokines and immune cell infiltration . 
AAT may significantly prolong cell survival and function, 
improving the clinical outcomes of the technique for chil-
dren with liver based metabolic disease . 
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A Novel inhibitory NK cell subpopulation is 
expanded in Cirrhosis
Naveenta Kumar3, Wafa Khamri3, Fouzia Sadiq3, Fanny Lebossé3,  
Rooshi Nathwani3, Arjuna Singanayagam3, Ameet Dhar3, 
Mark R. Thursz3, Charalambos G. Antoniades3, Salim Khakoo2; 
2University of Southampton, Southampton, United Kingdom; 
3Imperial College London, London, United Kingdom

Introduction Tolerance is maintained within the liver 
whilst allowing robust Natural Killer(NK) cell responses to 
infection and malignant cells . Persistent liver injury and 
fibrosis disrupts these processes . Here we aim to char-
acterise NK cells in cirrhosis . Methods Peripheral blood 
mononuclear cells(PBMCs) from healthy controls(n=20) 
and patients with cirrhosis(n=20) were characterised by 
cell surface staining and flow cytometry for CD16, CD161 
and CXCR6 . NK cell function was assessed against K562 
targets with subsequent cell surface and intracellular 
staining for CD107a, Interferon gamma(IFNγ) and Tumour 
necrosis factor alpha(TNFα) . The median percentages of 
NK cells positive for the above was determined . Results 
Circulating NK cells in cirrhosis have a significantly reduced 
proportion of cytotoxic CD56dimCD16++NK cells(67 .0% vs 
83 .9%;p=0 .003) and an increased proportion of CD56dim 
NK cells that are CD16low or negative (CD56dimCD16+/-) 
(26 .4% vs 7 .04;p<0 .0001) compared to healthy controls . 
The proportion of CD56dimCD16+/-NK cells nega-
tively correlates with INR(r=-0 .53; p=0 .04) and positively 
correlates with ALT(r=0 .56; p=0 .046) in cirrhotics . Ex-vivo 
phenotyping of this novel CD56dimCD16+/-NK subpopula-
tion demonstrates an upregulation of the inhibitory CD161 
receptor in cirrhosis compared to controls(93 .0% vs 84 .7%; 
p=0 .002) . CD56dimCD16+/-NK cells express increased 
levels of the liver homing receptor CXCR6 compared 
to CD56dimCD16++ NK cells in healthy(5 .2% vs 0 .8%, 
p<0 .0001) and cirrhotic states(7 .87% vs 1 .8%, p<0 .0001) . 
Co-culture with K562 cells results in an increased propor-
tion of CD56dimCD16+/-NK cells in healthy controls(8 .48% 
pre vs 64 .2% post exposure to K562 targets) . This increased 
proportion of CD56dimCD16+/-NK cells post co-culture 
with K562 cells has a strong positive correlation with 
CD107a expression, IFNγ and TNFα production in healthy 
controls and cirrhotics(r>0 .6 and p<0 .04 for all parame-
ters, except r=0 .60 and r=0 .48 for TNFα in controls and in 
cirrhotics respectively) . However, cirrhotic NK cells have 
a reduced overall proportion of CD56dimCD16+/-NK cells 
post exposure to K562 cells(50 .4% vs 65 .3%; p=0 .002) . 
Furthermore, cirrhotic CD56dim NK cells demonstrate 
cytotoxic dysfunction (reduced CD107a expression 52 .1% 
vs 64 .5%;p=0 .008) and reduced IFNγ production(39 .7% vs 
48 .1%;p=0 .04) . Conclusion Here we describe for the first 
time a novel dysfunctional CD56dimCD16+/- NK subpop-
ulation, with an inhibitory liver homing phenotype that 
is expanded in cirrhosis . Dysfunctional NK cells may 
contribute to poor tumour surveillance and attenuated 
anti-microbial responses seen in cirrhosis, increasing malig-
nancy risk and susceptibility to infection .
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Immunological Changes In Portal And 
Systemic Blood In Compensated HCV Associ-
ated Chronic Liver Disease
Ohad Etzion1, Rabab Ali1, Grace Y. Zhang1, Eliza-
beth C. Townsend1, Christopher Koh1, Elliot Levy2, 
David E. Kleiner3, Theo Heller1; 1Liver Diseases Branch, NIDDK, 
National Institutes of Health, Bethesda, MD; 2Department 
of Diagnostic Radiology, CC, National Institutes of Health, 
Bethesda, MD; 3Laboratory of Pathology, NCI, National Insti-
tutes of Health, Bethesda, MD

Background: The development of cirrhosis in chronic 
hepatitis C (cHC) is associated with hepatic inflammation, 
a modified immune response, and hepatic fibrogenesis . In 
addition the liver is an immunological barrier between the 
portal and systemic circulations . Immunological changes 
in early cHC compared with compensated cirrhosis and 
the differences between portal vs systemic blood have 
yet to be investigated . Aim: To investigate changes in 
inflammatory and regenerative markers between portal 
and systemic circulation in compensated liver disease 
(LD) . Methods: HCV-infected patients underwent liver 
biopsy with portal vein cannulation (LBPVC) . Direct portal 
pressure (PP) and portal and peripheral venous samples 
were obtained . Ishak score (IF) was used to score fibrosis . 
ELISAs were performed to assess a panel of cytokines, 
macrophage activation markers, chemokines, vascular 
injury markers, and growth factors . Results: Twenty-nine 
patients had LBPVC . Patients were categorized as non-cir-
rhotic (NC) (IF 0-4, n=16) and cirrhotics (IF 5-6, n=13) . 
sCD163, MDC, VEGF-C, bFGF, IL-8, and TNF-alpha were 
higher in peripheral compared to portal serum (p=<0 .0001, 
p=0 .0001, p=0 .001, p=0 .02, p=0 .001, p=<0 .0001; Wilcoxon 
matched-pairs rank test) . Vascular injury markers showed 
no difference between the two compartments . When 
stratified by disease, sCD163, MDC (macrophage derived 
chemokine), and vascular injury markers (sVCAM-1 and 
sICAM-3) were increased in cirrhotics vs NC in both portal 
(p=0 .04, p=0 .006, p= 0 .03, p=0 .005; Mann-Whitney) and 
peripheral serum (p=0 .02, p=0 .02, p=0 .009, p=0 .02) . 
However, growth factors (VEGF-C and bFGF) were lower 
in cirrhotics compared to NC in portal serum (p=0 .03, 
p=0 .003) and not different in peripheral blood . Similarly, 
pro-inflammatory cytokines (IL-8 and TNF-alpha) were 
elevated in cirrhotics compared to NC, only in portal 
serum (p=0 .02, p=0 .03) with no difference seen in periph-
eral blood with disease progression . Conclusions: Serum 
levels of the majority of inflammatory markers are higher 
in peripheral compared to portal serum . Immunological 
alterations are accentuated in both portal and peripheral 
serum of cHC as disease evolves from mild to compen-
sated cirrhosis . Markers of macrophage activity and endo-
thelial activation are elevated in cirrhotics in both the 
portal and the peripheral circulation . However, the shift 
to a more pronounced inflammatory environment and an 
attenuated regenerative potential associated with disease 
progression to cirrhosis is only found in the portal serum . 
This suggests that the portal venous blood may have a 
crucial role in delivering mediators of LD progression to 
the liver as LD advances .
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Plasmacytoid dendritic cells are a cellular 
target of chronic alcohol-induced immune 
dysregulation.
Holger Fey, Alyx Vogle, Costica Aloman; Rush University Med-
ical Center, Chicago, IL

Background: Alcoholic liver disease is associated with a 
paradoxical combination of unrestrained innate and 
impaired adaptive immune responses . Dendritic cells 
(DC) are professional antigen-presenting immune cells, 
produced in the bone marrow and recruited to periph-
eral organs or lymphoid tissue where they survey the envi-
ronment . The DC subset of plasmacytoid dendritic cells 
(pDC) are characterized by their capacity to produce large 
amounts of type I interferons upon viral infection but 
also NFκB-dependent cytokines . In this study we investi-
gated how chronic alcohol exposure affects hepatic pDC 
homeostasis by characterization of pDC development 
and trafficking . Methods: Alcohol (EtOH) was delivered 
in the drinking water to C57BL/6 mice at 20% v/v (Mead-
ows-Cook diet) . Hepatic leukocytes and haematopoietic 
bone marrow (BM) progenitors were analyzed by flow 
cytometry . RNA-seq analysis was performed on FACS-pu-
rified hepatic pDC from alcohol-fed mice and matched 
controls . Quantitative real-time PCR was used to assess 
gene expression for chemokines and endothelial adhesion 
molecules involved in pDC recruitment in peripheral tissue . 
Results: 12 weeks of chronic alcohol feeding resulted in 
a dramatic increase of hepatic pDC . Myeloid, as well as 
lymphoid, lineage-specific bone marrow progenitor popu-
lations were unchanged between control- and alcohol-fed 
mice . DC development is crucially dependent on the cyto-
kine FMS-like tyrosine kinase 3 ligand (Flt3L) and serum 
Flt3L levels were not different in control- vs . alcohol-fed 
mice . We further found that chronic alcohol consump-
tion, aside from an increase in VCAM-1 expression, did 
neither affect hepatic transcript amounts of other endo-
thelial adhesion molecules nor increase liver mRNA levels 
for chemokines involved in immune cell recruitment . 
Analyzing RNA-seq data for transcript levels of chemo-
kine receptors in pDC we found only an increase in CCR2 
mRNA in hepatic pDC of chronic alcohol-fed mice . Conclu-
sions: In summary, chronic alcohol consumption results in 
an unexpected increase of hepatic pDC, a cell population 
shown to be involved in the pathogenesis of other auto-
immune conditions . Up-regulation of CCR2 and VCAM-1 
in response to alcohol may contribute to the enrichment 
of hepatic pDC and present possible targets for new ther-
apies for alcoholic liver disease .
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Myeloid PTEN Deficiency Promotes Akt/Stat1/
IDO signaling and Alleviates Acetamino-
phen-Induced Liver Injury
Longfeng Jiang1,2, Michael Ke2, Shi Yue3, Youde Yan1, 
Qilong Ying1, Jun Li1, Bibo Ke2; 1Department of Infectious Dis-
eases, The First Affiliated Hospital with Nanjing Medical Uni-
versity, Nanjing, China; 2The Dumont-UCLA Transplant Center, 
Department of Surgery, David Geffen School of Medicine at 
UCLA, Los Angeles, CA; 3Department of Stem Cell Biology & 
Regenerative Medicine, Keck School of Medicine, University 
of Southern California, Los Angeles, CA

Background: The phosphatase and tensin homolog 
deleted on chromosome 10 (PTEN) plays an important role 
in the regulation of cell growth, proliferation, survival, 
migration, and the activity of the PI3K/AKT pathway . 
Increased PTEN activity promotes tissue inflammation and 
pro-inflammatory cytokine production . However, little is 
known the functional roles and molecular mechanisms 
of myeloid PTEN in the regulation of innate immunity 
in liver inflammatory injury . This study was designed to 
dissect an innate immune network regulated by PTEN in 
acetaminophen (APAP)-induced liver injury . Methods: 
Myeloid specific PTEN knockout (PTENM-KO) and floxed 
TAK1 (PTENflox/flox) mice (n=6/group) were intraperitone-
ally injected with APAP (400 ug/g) or PBS . Some animals 
were injected with indoleamine 2,3-dioxygenase (IDO) 
siRNA or non-specific (NS) siRNA (2 mg/kg) . The animals 
were sacrificed at the indicated time . In the parallel in 
vitro study, bone marrow-derived macrophages (BMMs) 
from these conditional knockout mice were transfected 
with IDO siRNA and NS siRNA and stimulated with LPS (100 
ng/ml) . Results: PTENM-KO mice were resistant to APAP-in-
duced liver damage, with significantly decreased ALT 
levels, diminished phosphorylated Stat1 (p-Stat1), HMGB1, 
TLR4, and NF-κB, but augmented phosphorylated Akt 
(p-Akt) and IDO expression after APAP challenge . Dele-
tion of PTEN increased macrophage and neutrophil accu-
mulation, and hepatocellular apoptosis in APAP-treated 
PTENM-KO mice . However, knockdown of IDO in PTENM-KO 
mice with siRNA treatment reversed myeloid PTEN defi-
ciency-mediated protection in APAP-triggered liver injury, 
as evidenced by increased APAP-induced liver damage and 
ALT levels . PTEN-deficient macrophages reduced HMGB1 
and p-Stat1 but augmented p-Akt and IDO . Furthermore, 
IDO siRNA knockdown in PTEN-deficient macrophages 
resulted in reduced activation of HMGB1, TLR4, and 
NF-kB while decreasing TNF-α, IL-1β, and IL-6 expression 
following LPS stimulation . Conclusion: This study demon-
strates that myeloid PTEN deficiency inhibits HMGB1/TLR4 
activation by regulating Akt/Stat1/IDO signaling pathway . 
Our novel findings underscore the crucial role of myeloid 
PTEN in modulating liver inflammation . By identifying 
these molecular signaling pathways in the innate immune 
system, our studies provide a novel therapeutic strategy 
for APAP-induced liver injury .
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Role of miR-301b in arsenic-altered macro-
phage polarization: Potential insight into 
impact of arsenic exposure on innate immune 
response
Shanice V. Hudson, Christine E. Dolin, Michael L. Merchant, 
Gavin E. Arteel; Pharmacology & Toxicology, University of 
Louisville, Louisville, KY

Background. Ground water arsenic is elevated in several 
areas of the US above the current MCL of 10 ppb . The 
impact of this exposure on human health is incom-
pletely understood . Previous work by this group showed 
that low-grade arsenic exposure enhanced diet-induced 
NAFLD in mice, which suggests an interaction between 
arsenic exposure and underlying liver disease . In that 
study, the effect of arsenic correlated with an increase 
in proinflammatory (i .e ., M1) macrophages in the liver . 
Although environmental exposure to arsenic is known to 
alter the innate immune response and potentially macro-
phage polarization, whether or not this is a direct or indi-
rect effect on the cell type is not clear . The purpose of 
the current study was to therefore evaluate the effect of 
arsenic on polarization of bone-marrow derived macro-
phages (BMDMs), as macrophage Th-1-like and Th-2-like 
responses are critical components of innate immunity . The 
specific role of changes in miRNA expression in this process 
was investigated . Methods. BMDMs harvested from wild-
type mice were exposed to sodium arsenite (As (III); 10-500 
ppb) in the presence/absence of lipopolysaccharide (LPS; 
M1) or IL-4 (M2) . Polarization was determined by flow-cy-
tometry and expression of key proinflammatory genes . 
miRNA expression was determined via microarray analysis, 
followed by Ingenuity Pathway Analysis (IPA) and gene 
ontology . Results. As (III) exposure did not significantly 
alter basal indices of polarization at any concentrations 
tested . However, As (III) (10 ppb) significantly impaired 
LPS-induced M1 polarization; this effect correlated with 
a blunting of the expression of several proinflammatory 
cytokines (e .g ., TNFα, iNOS and IL-1β) . As (III) had no effect 
on the IL-4-induced M2 response . Analysis of miRNA array 
data showed that As (III) exposure altered the basal and 
LPS-stimulated expression of several miRNAs in BMDMs . 
IPA analysis weighted the decrease in miR-301b caused 
by As (III) as the most important change to explain this 
phenotype . The change in expression of miR-301b-respon-
sive genes (e .g ., INHBA, ACVR2) were in agreement with 
the expression of miR-301b caused by As (III) . Conclusions. 
Taken together, these data suggest that low concentra-
tions of arsenic directly impair the polarization of macro-
phages to a proinflammatory (i .e ., M1) phenotype . These 
effects correlated with altered expression of miRNAs that 
could drive this phenotype . Further evaluation of these 
changes can lead to new insights on the mechanisms 
behind As-induced altered innate immune response and 
mechanisms by which it enhances organ damage in vivo 
(e .g ., in NAFLD) .
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Circulating Natural Killer cells in Hepatocel-
lular Carcinoma are hypofunctional with an 
exhausted phenotype
Naveenta Kumar1, Wafa Khamri1, Fouzia Sadiq1, Oltin T. Pop1, 
Sujit Mukherjee1, Ameet Dhar1, Rohini Sharma1, Sha-
hid A. Khan1, Mark R. Thursz1, Charalambos G. Antoniades1, 
Salim Khakoo2; 1Imperial College London, London, United 
Kingdom; 2Hepatology, University of Southampton, South-
ampton, United Kingdom

Introduction Natural Killer(NK) cells possess the capacity 
for potent anti-tumour activity and play an important role 
in tumour surveillance . However, hepatocellular carcinoma 
(HCC) rates are still on the rise, and therapeutic options are 
often thwarted by late presentations and high recurrence 
rates . Here we investigate NK cell function in HCC with a 
view to identifying targets for immunotherapy . Methods 
Peripheral blood mononuclear cells (PBMCs) from healthy 
volunteers and patients with HCC (n=20 in each group) 
were phenotypically characterised by cell surface staining 
and flow cytometry to determine the median percentage 
of NK cells positive for activating receptors (DNAM-1, 
CD16) . Frozen PBMCs were stimulated overnight with 
IL15 . The functional capacity of the NK component was 
then assessed against K562 target cells with subsequent 
cell surface and intracellular staining for CD107a, Inter-
feron gamma (IFNγ) and Tumour necrosis factor alpha 
(TNFα) . Results Circulating NK cells in HCC express signifi-
cantly reduced levels of the activating receptor DNAM-1 
compared to healthy NK cells (85 .9% vs 94 .9%; p=0 .009) . 
HCC NK cells also display significantly increased expres-
sion of exhaustion markers compared to healthy NK cells: 
PD-1 (3 .11% vs 0 .58%; p=0 .006), CD25 (3 .56% vs 1 .03%; 
p=0 .001), CTLA-4 (1 .59% vs 0 .11%; p=0 .0002) and BTLA 
(39 .3% vs 28 .2%; p=0 .02) . NK cells in HCC are hypofunc-
tional, with a cytotoxic defect as exemplified by reduced 
degranulation (reduced CD107a expression in HCC vs 
healthy controls following co-culture with K562 cells: 
56 .7% vs 69 .8%; p=0 .006) and a significant defect in IFNγ 
production (HCC vs healthy controls post co-culture with 
K562 cells: 35 .2% vs 49 .0%; p=0 .005) . The CD56dim NK 
cell subset in HCC exhibits similarly significantly attenu-
ated responses in IFNγ production and degranulation 
following exposure to K562 targets, but CD56dim NK 
cells in HCC also produce less TNFα compared to healthy 
controls (15 .1% vs 23 .0%; p=0 .04) . There is also a signifi-
cantly lower proportion of CD56dim NK cells in HCC with a 
polyfunctional capacity for cytokine production (TNFα and 
IFNγ) and cytoxicity compared to healthy controls (11 .63% 
vs 19 .31%; p=0 .03) . Conclusion Circulating NK cells in HCC 
are phenotypically inhibitory with downregulated expres-
sion of activating receptors (DNAM-1), and an upregula-
tion of markers associated with exhaustion (PD-1, CD25, 
BTLA, CTLA-4) . Targeted immunotherapy for HCC against 
exhaustion markers like PD-1, CD25, BTLA and CTLA-4 
may well simultaneously boost NK cell function and thus 
augment therapeutic response .
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Increased frequency of myeloid-derived 
suppressor cells in patients with non-alcoholic 
fatty liver disease
Masanori Abe, Yoshiko Nakamura, Teruki Miyake, Atsushi  
Yukimoto, Yusuke Imai, Takao Watanabe, Yohei Koizumi, 
Osamu Yoshida, Masashi Hirooka, Yoichi Hiasa; Department 
of Gastroenterology and Metabology, Ehime University Grad-
uate School of Medicine, Ehime, Japan

Background/Aims: Myeloid-derived suppressor cells 
(MDSCs) are recognized as suppressors of T cell functions . 
We recently reported an increased number of monocytic 
MDSCs in the liver of a murine model of non-alcoholic 
liver disease (NAFLD) . In this study, we aimed to eval-
uate human MDSCs in patients with NAFLD . Patients and 
Methods: Sixty patients with histologically proven NAFLD 
(15 NAFL and 45 NASH) were enrolled in this study . The 
histological features according to Brunt’s classification 
were stage 0/1/2/3/4 in 15/11/7/15/12 patients and grade 
0/1/2/3 in 16/24/16/4 patients . PBMCs were obtained at the 
time of liver biopsy . CD14+HLA-DR-/lowS100A9hi cells were 
defined as MDSCs and sorted using flowcytometry . PBMCs 
were co-cultured with MDSCs from the same patient in 
the presence of concanavalin A, and suppressive functions 
were investigated using lymphoproliferative assay . In 
addition, the frequency of MDSCs in PBMC was evaluated 
using flowcytometry . Results: CD14+HLA-DR-/lowS100A9hi 
cells from the patients with NAFLD suppressed T cell prolif-
eration in a dose-dependent manner . The frequency of 
MDSCs significantly increased in the patients with NASH in 
comparison with those with NAFL (p = 0 .021) . In addition, 
the frequency of MDSCs increased with fibrosis progres-
sion, and the numbers in the patients with severe fibrosis 
(stage 3/4) was significantly higher in those with milder 
fibrosis (stage 0-2) (1 .63 ± 0 .91% vs . 1 .02 ± 0 .91%: p = 
0 .039) . Furthermore, the frequency of MDSCs was signifi-
cantly increased in the patients with higher activity (grade 
2/3) than in those with milder activity (grade 0/1) (1 .82 
± 1 .31% vs . 1 .01 ± 0 .96%: p = 0 .009) . The frequency in 
the patients with higher NAS score (5-8) was significantly 
higher than in those with lower NAS score (0-4) (1 .91 
± 1 .25% vs . 0 .73 ± 0 .69%: p = 0 .001) . Conclusions: The 
frequency of MDSCs was increased in the patients with 
NASH associated with disease progression . Their numbers 
were also associated with the degree of inflammation . 
These cells might have a role in the progression of NAFLD . 
Disclosures:

The following people have nothing to disclose: Masanori Abe, 
Yoshiko Nakamura, Teruki Miyake, Atsushi Yukimoto, Yusuke Imai, 
Yohei Koizumi, Osamu Yoshida, Masashi Hirooka, Yoichi Hiasa
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Mapping the heterogeneity of circulating 
neutrophils in Hepatocellular Carcinoma.
Caroline Wilson1, Joao Mauricio1, Misti McCain1, Steven Mas-
son2, Stuart McPherson2, Helen Reeves1,2, Derek Mann1; 1New-
castle University, Newcastle Upon Tyne, United Kingdom; 
2Newcastle upon Tyne Hospitals NHS Foundation Trust, New-
castle upon Tyne, United Kingdom

Introduction Neutrophils are the first line of defence 
against pathogens and until recently, dogma has labelled 
these cells as innate immune responders, short lived 
and rapidly cleared following infection . However, abun-
dant evidence now clarifies a role for neutrophils as  
key immune mediators involved in promoting cancer 

progression and metastases . Hepatocellular carcinoma 
(HCC) is associated with a high blood neutrophil to 
lymphocyte ratio that is prognostic of poor survival . Our 
group has previously shown that neutrophil depletion in 
a murine HCC model has profound anti-tumour effects 
(Wilson, Jurk et al . 2015) . However, as neutrophils are also 
critical for host defence, pan neutrophil depletion is not 
a viable option for cancer patients already susceptible to 
infection . Neutrophil polarization in the context of cancer 
thus far has been classified very simplistically into N1, N2 
and myeloid derived suppressor cell (MDSC), describing N1 
neutrophils as anti-tumour and N2/MDSC as pro-tumour . 
However, distinguishing markers are still poorly defined 
and this guideline does not provide a tractable option to 
dissect the functional heterogeneity of neutrophils associ-
ated with liver disease and cancer . Material and Methods 
To address this problem, we began to phenotype circu-
lating neutrophils from patients with HCC in comparison 
to patients with cirrhosis and normal controls . Neutro-
phil heterogeneity was assessed by flow cytometry using 
size (FSC and SSC) and an antibody panel of neutrophil 
markers against cell surface CD66b, CD11b and CD62L . 
Neutrophil function was assessed by measuring levels 
of reactive oxygen species both basally and in response 
to stimuli . Neutrophil morphology and nuclear segmen-
tation was assessed by cytospin of peripheral blood 
followed by Giemsa staining . Results We have observed a 
significant increase in the percentage of morphologically 
distinct hyper-segmented neutrophils in HCC patients 
compared to healthy controls, positively correlating 
with tumour size (p=0 .036) . Importantly, we have also 
observed functional differences in levels of the activa-
tion markers CD11b (decreased) and CD62L (increased) . 
Furthermore, we have uncovered a lower level of reac-
tive oxygen species associated with HCC both basally and 
in response to stimuli in the form of the chemotactic 
peptide (FMLP) and platelet activating factor . Conclusions 
This data suggests there are phenotypic and biologically 
relevant changes in peripheral blood neutrophils from 
HCC patients . Further characterisation of these cells may 
enable us to better define the ‘pro-tumour neutrophil’ 
associated with HCC and develop potential tailored ther-
apeutics to target these cells selectively .
Disclosures:

The following people have nothing to disclose: Caroline Wilson, 
Joao Mauricio, Steven Masson, Stuart McPherson, Helen Reeves, 
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Macrophages from NLRP3 and Caspase-1 null 
mice exhibit reduced inflammasome activa-
tion, altered expression of M1/M2 markers 
and oxidative stress, ER stress and autophagy 
genes in response to iron: Role for NLRP3 
inflammasome in iron-mediated liver injury.
Priya Handa1, Vicki Morgan-Stevenson1, Aimee Sekine2, Kath-
leen Voss2, Michael Gale Jr.2, Kris V. Kowdley1; 1Organ Care 
Research and Liver Care Network, Swedish Medical Center, 
Seattle, WA; 2Center for Innate Immunity and Immune Dis-
ease, University of Washington, Seattle, WA

Background: We previously demonstrated that hepatic 
iron overload in the reticuloendothelial system (RES) 
is associated with severe nonalcoholic steatohepatitis 
(NASH) . We also reported that iron loading of macro-
phages promotes M1 activation and alters M2 activation . 
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Furthermore, we showed increased NLRP3 inflammasome 
activation in response to iron in macrophages, and in 
iron-fed mice with NASH . In this study, we asked if NLRP3 
and Caspase-1 are required for iron-mediated inflam-
matory activation and cellular stress responses to iron 
by employing macrophages from NLPR3 and Caspase-1 
null mice . Methods: Bone-marrow derived macrophages 
(BMDMs) were isolated from wild type (WT), NLRP3 
and Caspase-1 null mice . Macrophages were treated 
with ferric ammonium citrate (FAC), as a source of iron . 
Expression changes in genes related to M1/M2 activation, 
oxidative stress, ER stress and autophagy were analyzed 
by RT-PCR and ELISAs for IL-1b protein were performed . 
Results: Iron loading of WT BMDMs led to significantly 
increased gene expression levels of IL-1b, IL-18 and 
IL-6 . However, NLRP3 and Caspase-1 null macrophages 
displayed a significant reduction . IL-1b protein levels 
were increased in response to FAC in WT BMDMs, but 
diminished in NLRP3 and Caspase-1 null BMDMs . Further-
more, WT BMDMs treated with iron displayed reduced 
levels of Arginase1, an M2 marker, while the NLRP3 and 
Caspase-1 null BMDMs exhibited increased expression 
(p<0 .0001) . In contrast, we observed increased levels of 
M2 markers: Ym1, Pparg and Mgl1 in WT BMDMs treated 
with FAC, while macrophages from both the mutant 
strains showed a reduction (p<0 .0001) . Additionally, we 
observed increased levels of HO-1, an oxidative stress 
marker in WT BMDMs treated with iron while NLRP3 
and Caspase-1 null macrophages showed a decrease 
(p<0 .0001) . Autophagy genes, Atg5 and Atg7 were 
significantly upregulated in NLRP3 null BMDMs relative 
to WT BMDMs treated with FAC . In addition, ER stress 
markers, XBP1 and CHOP-1 were significantly reduced in 
iron-treated NLRP3 null BMDMs relative to WT BMDMs . 
Conclusion: The absence of NLRP3 and Caspase-1 leads 
to altered macrophage responses to iron . In the absence 
of NLRP3 inflammasome, macrophage M1 activation is 
attenuated and M2 activation is impaired, indicating that 
NLRP3 and Caspase-1 might be key regulators of macro-
phage polarization in response to iron excess . Further-
more, we report that NLRP3 inflammasome appears to 
modulate iron-induced cellular stress response pathways 
such as oxidative stress, ER stress and autophagy . Our 
observations point to a pivotal role for NLRP3 inflam-
masome as an important regulatory node in iron-medi-
ated inflammation and injury in NASH . 
Disclosures:
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The week 1/week 0 Frequency Ratio of Periph-
eral CD1d+ NKT cell can be Biomarker for 
Steroid Therapy in Patients with Severe Alco-
holic Hepatitis.
Ji Young Kim, Chang Wook Kim, Jin Ah Kim, Hee Yeon Kim, 
Jong Young Choi, Seung Kew Yoon, Sang Wook Choi; Internal 
Medicine, The Catholic University of Korea, Seoul, Korea (the 
Republic of)

Background/ Aims: Natural killer T (NKT) cells can be 
divided into two types broadly . One of them is invariant 
NKT cells (iNKT) and these cells have CD1d molecules that 
were presented from antigen presenting cells . Also, CD1d 
is known to present by inflammatory events in patients 
with alcoholic liver disease . Recently, CD1d molecules 
were reported to be recruited into the liver and then 
induce neutrophil infiltration . Severe alcoholic hepatitis 
(SAH) as fatal alcoholic liver disease needs steroid therapy 
sometimes . Thus, we investigated the characteristics of 
peripheral CD1d-restricted T cell population in patients 
with SAH . Methods: Sixteen patients with SAH and four 
healthy people were enrolled . Peripheral blood mono-
nuclear cells were isolated from these subjects according 
to time schedule, baseline (wk0) and after 1 week (wk1) . 
To detect iNKT cells, CD3+ and CD19- lymphocytes were 
stained with CD1d Alpha Gal Cer tetramers (Proimmune, 
oxford, UK) and detected using BD FACSCanto II . Flow 
cytometric data were analyzed using flowJo software . 
Results: The baseline frequencies of peripheral CD1d+/
CD3+/CD19- NKT cell in patients with SAH were lower 
compared to those of healthy controls . There were two 
types of changing pattern of peripheral CD1d+ NKT cell in 
patients with SAH . First is increasing pattern of peripheral 
CD1d+ NKT cell at wk1 compared to wk0 (SAH 1 group) . 
The second is decreasing pattern of peripheral CD1d+ NKT 
cell at wk1 compared to wk0 (SAH 2 group) . Most SAH 1 
group showed marked improvement of clinical parameters 
without steroid therapy but, SAH 2 group needed steroid 
therapy usually for clinical improvements . Conclusion: 
Based on above results, the wk1/wk0 frequency ratio of 
peripheral CD1d+ NKT cell may decrease due to recruit-
ment of CD1d+ NKT cell from peripheral blood to liver in 
patients who need steroid therapy . we consider that wk1/
wk0 frequency ratio of peripheral CD1d+ NKT cell could 
be a biomarker for steroid treatment in patients with SAH .
Disclosures:
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Gilead Korea, Daewoong Korea; Speaking and Teaching: Gilead Korea, 
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A novel hepatic stellate cells ligand β-neurexin 
in NAFLD liver biopsy as a potential NK cell 
therapy
Johnny Amer, Ahmad Salhab, Rifaat Safadi; Liver unit, Hadas-
sah-Hebrew University Hospital, Jerusalem, Israel

Background & Aims: NK cells from Nonalcoholic-Fatty-liv-
er-Disease (NAFLD) patients exert high expressions of 
NLG4 (postsynaptic adhesion proteins) and are thought 
to interfere with their activity . NLG4 receptor interacts 
with its ligand β-neurexin (cell-adhesion molecules) and 
could play an important step in fibrogenesis . We inves-



358A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

tigated β-neurexin expressions on hepatic stellated cells 
(HSCs) of NAFLD liver biopsies and assessed their NK 
cells potentials to kill in co-culture condition . Methods: 
Confocal microscopy was used to assess expressions of 
β-neurexin from liver sections of NAFLD patients . NK cells 
were pre-incubated with 4 and 10 nM recombinant b-neu-
roxin for 3-hours prior to incubations with hepatic stellate 
cells (HSCs; LX2- cell line) and analyzed for NK activity by 
CD107a (Degranulation marker), LX2 activities (α-smooth-
muscle intensities) and Interlukine-4 (IL4) expressions . 
Results: Human liver HSCs showed expressions of β-neu-
rexin and was confirmed with LX2 cell line expressing 
75% of β-neurexin . In co-cultures, recombinant β-neurexin 
significantly decreased the receptor expressions of NLG4 
on NK cells and was well correlated with the increase in 
the recombinant concentrations . In additions, NK cells 
showed significantly increased lysosomal-associated-mem-
brane-protein-1 (CD107a, NK activation marker) from 
13% to 50% and 53% with the 4 and 10 nM recombinant, 
respectively(P<0 .03) . Compared to LX2 mono-cultures, 
elevations of NK cells CD107a activity was associated with 
increased LX2 killing; as αSMA mean fluorescence inten-
sities of HSCs decreased from 2948 in cultures without 
the recombinant to 2552 and 2066 in cultures with the 
4 and 10 nM recombinant, respectively, (P<0 .01) . NK cells 
pre-treated with the recombinant b-neurexin showed 
decreased in IL-4 secretion in both the concentrations 
(2-folds, P=0 .04) . Conclusion: β-neurexin-NLG4 recogni-
tion mediates HSCs-NK immune synapse to control release 
of NK vesicles . Recombinant β-neurexin activates NK cells 
to promote anti-fibrotic effects through increased HSCs 
killing . NLG4 modulation of CD107a activity of NK cells 
extends the understandment and therapeutic strategies in 
fatty liver disease .
Disclosures:

The following people have nothing to disclose: Johnny Amer, 
Ahmad Salhab, Rifaat Safadi
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Effects of pituitary adenylate cyclase-activating 
polypeptide (PACAP) on the hepatic  
macrophages in septic peritonitis in mice.
Hiroshi Kono, Shinji Furuya, Yoshihiro Akazawa, Yuuki Nakata, 
Hideki Fujii, Daisuke Ichikawa; First Department of Surgery, 
University of Yamanashi, Yamanashi, Japan

Aim: It was reported that adenylate cyclase-activating 
polypeptide (PACAP) inhibits production of inflamma-
tory cytokine from activated macrophages by endotoxin . 
Therefore, the purpose of this study was to investigate 
effects of PACAP on the hepatic macrophages in septic 
peritonitis in mice . Methods: Mice were given PACAP 
at designated time points before or after cecal ligation 
and puncture (CLP), and acute lung injury and mortality 
were investigated . In another set of experiments, serum 
high-mobility group box chromosomal protein (HMGB) 1, 
TNF (tumor necrosis factor)-a, and IL-6 levels were assessed 
after CLP by ELISA . Furthermore, isolated hepatic, lung, 
and peritoneal macrophages were incubated with PACAP 
in media, and production of cytokines was assessed with 
endotoxin stimulation in vitro . Results: Pre- or post-
PACAP treatment significantly prevented acute lung 
injury and mortality after CLP . Plasma endotoxin levels 
were not significantly difference between the two groups . 
Increased serum HMGB1, TNF-a and IL-6 levels in animals 
treated with vehicle were significantly blunted in PACAP-

treated animals after CLP . Furthermore, serum IL-10 levels 
were significantly greater in the PACAP-treated group 
compared with the vehicle group . Production of HMGB1, 
TNF-a and IL-6 by isolated hepatic macrophages signifi-
cantly inhibited in the presence of PACAP among the three 
different types of tissue macrophages studied . Further-
more, production of IL-10 by isolated hepatic macro-
phages significantly increased in the presence of PACAP 
among the tissue macrophages studied . Conclusion: Thus, 
PACAP prevents acute lung injury and the mortality due to 
septic peritonitis by decreases in production of inflamma-
tory cytokines and increases in anti-inflammatory cytokine 
IL-10 production by the haptic macrophages . 
Disclosures:
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Monocyte HLADR expression and Neutro-
phil based Sepsis Index in patients with and 
without Spontaneous bacterial peritonitis (SBP)
Rashi Sehgal1, Vikash Prakash2, Shiv K. Sarin2, Nirupma Tre-
hanpati1; 1Molecular and Cellular Medicine, Institute of Liver 
and Biliary Sciences, New Delhi, India; 2Hepatology, Institute 
Of Liver and Biliary Sciences, Delhi, India

Background - Sepsis is a leading cause of hospital admis-
sions in end-stage liver disease with 40-50% mortality at 
one week . Spontaneous bacterial peritonitis (SBP) is a 
common infection in cirrhotics with ascites . We evaluated 
the innate immune cells involved in sepsis and calculated 
a sepsis index to diagnose bacterial sepsis patients at an 
early stage . Patients and Methods –Peripheral blood and 
ascitic fluid were collected from patients undergoing para-
centasis with (Gr . A, n=19) or without SBP (Gr . B, n=7) at 
baseline, day 2 and 5 (response tap) and compared with 
healthy controls (Gr . C, n=7) . Patients with SBP were 
treated with IV meropenem, 1 g, 8 hourly for 5-7 days . 
In blood and ascitic fluid, expression of Anti-HLADR/
Anti-Monocyte and CD64/CD45 (neutrophils) was deter-
mined by using quantibrite beads labelled with antibodies 
through flow cytometric analysis . A Sepsis Index (SI) was 
calculated as number of neutrophils x 100/number of 
monocytes with HLADR expression . We calculated the SI in 
Gr . A (n=19), Gr . B (n=7) and Gr . C (n=7) and determined 
the normal cut-off using Gr . C values . We also analysed 
non-inflammatory classical (CD14++CD16−), inflammatory 
and phagocytic intermediate (CD14++CD16+) and inflam-
matory non-classical (CD14+CD16++) monocytes . Results: 
Both Gr . A and B patients showed significant increase in 
%SI (SBP = 39 .6, without SBP = 41 .9) compared to normal 
cut-off value of HC (18 .2), though there was no significant 
difference between Gr . A and B . SI in ascetic fluid reflected 
SI in blood . In SBP patients, SI in blood and ascetic fluid 
decreased on D2 but again increased on D5 (blood; D0 = 
39 .6, D2 = 30 .5, D5 = 55 and Ascitic fluid; D0 = 43 .5, D2 = 
22, D5 = 47), and correlated with continuous decrease of 
monocyte population (blood; D0 = 6 .26, D2 = 6 .06, D5 = 
1 .8) . However, in Gr B, SI increased at D2, but decreased 
on D5 (D0 = 41 .9, D2 = 54 .5, D5 = 12 .7), associated with 
reduced monocyte population at D2 but restored on day5 . 
An inverse correlation of monocytes was seen with SI . 
There was no significant difference in neutrophil popu-
lation at different time points between both groups . 
Conclusion- Sepsis index could be used as progonostic 
marker in patients with SBP . It has an inverse correlation 
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with monocyte population, indicating the dominant role 
of monocytes in controlling infection .
Disclosures:

The following people have nothing to disclose: Rashi Sehgal, Vikash Prakash, 
Shiv K . Sarin, Nirupma Trehanpati
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The frequencies of total mucosal associated 
invariant T (MAIT) cells are significantly altered 
both in blood and liver of patients with primary 
sclerosing cholangitis
Yasmeen Ghnewa1, Muhammed Yuksel1, Shirin E. Khor-
sandi2, Xiaohong Huang1, Jonathon Graham1, Laura Ramsay2, 
Wayel Jassem1,2, Nigel Heaton2,1, Yun Ma1; Liver Sciences, 
King's College London, Liver Sciences, King's college hospital; 
1Liver studies, King’s college london, Croydon, United King-
dom; 2Liver studies, King’s College Hospital, London, United 
Kingdom

Background and Aims: Mucosa-associated invariant T 
(MAIT) cells are a novel subset of innate-like T cells, and 
the most abundant T cell in human liver, representing up 
to 50% of hepatic T cells, and are found mainly around the 
portal tract . Recently MAIT cells have been dubbed as “new 
guardians of the liver”, with potential roles in protecting 
against infection, cancer and autoimmunity . It has been 
reported recently that the frequencies of MAIT cells was 
reduced in the liver of mixed chronic liver disease cohort, 
but CD4pos MAIT cells increased compared to healthy 
controls (HC) . However, there are no data regarding MAIT 
cells profiling in distinct autoimmune liver diseases such as 
primary sclerosing cholangitis (PSC) and paralleled compar-
ison between hepatic and blood MAIT cells . Methods: 
MAIT cells were defined by assessing the expression of 
CD3, CD4, CD8, CD161 and Vα7 .2 invariant TCR chain using 
flow cytomery . We collected intrahepatic mononuclear 
cells from liver perfusates of explanted liver and matched 
peripheral blood at time of liver transplant from patients 
with PSC (median age 42 years, range from 16 to 63) and 
7 healthy living related donors (median age 38 years, 
range from 29 to 45) . Results: There was no difference 
between the frequency of total T cells in both liver and 
peripheral blood of patients with PSC and HC . However, 
the frequency of MAIT cells as a proportion of T cells was 
significantly reduced in patients with PSC compared to HC 
in both liver (PSC: 3±2 .8%, HC: 14±8%, P <0 .05) and periph-
eral blood (PSC: 0 .2±0 .1%, HC: 4±3 .6%, P<0 .05) . Although 
there was no difference observed between the total T cell 
subsets of CD4pos and CD8pos T cells between PSC and HC, 
the proportions of MAIT cell subsets were significantly 
skewed in the peripheral blood of PSC patients but not in 
the liver compared to HC; CD4pos MAIT cells were signifi-
cantly increased (PSC: 42±6 .7%, HC: 3±2 .4%, P<0 .05) and 
CD8pos MAIT cells significantly decreased (PSC: 48±10%, HC: 
78±4%, P<0 .05) . Conclusions: Total numbers of MAIT cells 
are reduced in both circulation and the liver of patients 
with PSC . However, MAIT cell subsets are selectively 
altered in the peripheral blood of these patients . Rela-
tively enlarged CD4pos MAIT cell pool over the CD8pos MAIT 
cells suggests that CD4pos MAIT cells may be more actively 
involved in the pathogenesis of PSC than CD8pos MAIT cells, 
therefore warrant further investigation . 
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Evaluation of dextran-based nanoparticles for 
hepatic macrophage repolarization in liver 
cancer
Friedrich Foerster1,2, Carlotta Baumhöfner2, Matthias Kon-
häuser3, Misbah Aslam2, Jonathan Schupp4, Andrea Tütten-
berg4, Peter Wich3, Detlef Schuppan2,5; 1First Department of 
Medicine, University Medical Center Mainz, Mainz, Germany; 
2Institute of Translational Immunology, University Medical 
Center Mainz, Mainz, Germany; 3Institute of Pharmacy and 
Biochemistry, Johannes Gutenberg University Mainz, Mainz, 
Germany; 4Department of Dermatology, University Medical 
Center Mainz, Mainz, Germany; 5Division of Gastroenterol-
ogy, Beth Israel Deaconess Medical Center, Harvard Medical 
School, Boston, MA

Background: Nanoparticles bear great potential for 
targeted therapies with high efficacy and reduced side 
effects . Considering the recent success of cancer immuno-
therapy, nanoparticles which address specific immune cell 
populations appear appealing . Dextran-based nanopar-
ticles (DNP) are biodegradeable, multi-functional drug 
carriers which – as recently published by our group (Foer-
ster et al, Nanomedicine 2016) – are prominently taken 
up by hepatic macrophages . Alternatively polarized M2 
macrophages are associated with progression and poor 
outcome of liver cancer and liver metastasis . We there-
fore aimed to test interferon-γ and LPS carrying DNP as 
to their ability to repolarize M2 to tumoricidal M1 macro-
phages . Methods: DNP measuring about 150 nm were 
synthesized using a mini-emulsion technique and loaded 
with interferon-γ or LPS . Bone marrow derived macro-
phages (BMDM) were generated from wild type mice 
and optionally M2-polarized with interleukin-4 and inter-
leukin-13 . Either unpolarized (M0) or M2-polarized BMDM 
were treated with DNP loaded with interferon-γ or LPS, 
or respective controls . Polarization of BMDM was evalu-
ated for NO production, FACS and RT-QPCR . Results: DNP 
carrying interferon-γ and LPS polarized BMD M0 and M2 
macrophages towards M1 as effectively as their non-en-
capsulated respective controls . This was documented by an 
increase in NO production, reduced CD206 and increased 
MHC-II surface markers, and among others increased iNos 
but decreased Arg1 gene expression . Conclusions: Interfer-
on-γ and LPS carrying DNP are potent vehicles for macro-
phage repolarization in vitro and are currently assessed 
for immunotherapies of liver cancer targeting hepatic 
macrophages in vivo .
Disclosures:
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665
Fibrinogen-Like Protein 2 Inhibits IL-12 Produc-
tion By Peritoneal Macrophages
Kaveh Farrokhi1,2, Angela Li1, Wei He2, Hassan Sadozai2, 
Dario Ferri1, Andrzej Chruscinski2, Gary A. Levy1,2, 
Nazia Selzner2; 1Department of Immunology, University of 
Toronto, Toronto, ON, Canada; 2Multi Organ Transplant, 
Toronto General Hospital, Toronto, ON, Canada

Background: Fibrinogen-like protein 2 (FGL2) is a potent 
immunosuppressive molecule that has been implicated 
in the pathogenesis of acute and chronic viral infections . 
FGL2 has been shown to be increased in patients with acute 
and chronic hepatitis C (HCV) and hepatitis B (HBV) viral 
infections and correlates with disease severity . Recently 
increased expression of FGL2 has been reported in patients 
with hepatocellular carcinoma (HCC), accounting for 
host suppressed anti-tumor adaptive immune responses . 
We have previously reported that ligation of FGL2 to its 
cognate receptor FcγRIIB/RIII results in reduced dendritic 
cell maturation and suppression of B and T-cell anti-viral 
immune responses . The effects of FGL2 on macrophages 
(MΦ), which are known to ubiquitously express FcγRIIB/
RIII receptors, has not been studied . MΦ can be polarized 
to proinflammatory (M1) or immunosuppressive (M2) 
phenotypes based on the molecular signals they receive . 
Materials and Methods: The availability of Fgl2-/- and 
Fgl2Tg mice as well as recombinant FGL2 protein allowed 
studies to examine the role of FGL2 on MΦ polarization . 
4% thioglycollate was used to induce MΦ accumulation 
in the peritoneal cavity . Cells were collected by lavage 
D4 post-injection and plated . MΦ from Fgl2+/+, Fgl2Tg and 
Fgl2-/- mice were stimulated with IFNγ and LPS and cyto-
kine levels were measured by ELISA . Flow cytometry was 
used to assess expression of TLR4 and IFNγR on MΦ cell 
surfaces . To measure phagocytosis, pHrodo-labeled E .coli 
(Thermofisher) uptake was measured by flow cytometry . 
Results: 4 days after thioglycollate stimulation, signifi-
cantly fewer cells were recovered from the peritoneal 
cavity of Fgl2Tg mice compared to Fgl2+/+ or Fgl2-/- mice . 
IL-12 (M1) and IL-10 (M2) cytokine levels were measured 
after stimulation in Fgl2+/+, Fgl2Tg and Fgl2-/- MΦ . While 
IL-10 production was similar, IL-12 was significantly 
reduced in MΦ isolated from Fgl2Tg mice. Flow cytometric 
analysis of MΦ from these mice revealed reduced expres-
sion of TLR4 on Fgl2Tg MΦ as well as decreased phagocy-
tosis of E .coli indicating defects in macrophage function . 
Addition of recombinant FGL2 protein to Fgl2+/+ MΦ led 
to suppression of IL-12 and IL-6 production in a dose-de-
pendent manner . Conclusions: These data demonstrate 
FGL2 can downregulate the proinflammatory activity of 
MΦ, which may contribute to the pathogenesis of chronic 
viral HBV and HCV infections and the development of HCC
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Nod-like receptor family, pyrin domain 
containing 6 (NLRP6) correlated with the 
progression and therapeutic outcome of hepa-
tocellular carcinoma
Ting Zhang1, Lifeng Wang2, Guifang Du1, Fan Yang2,  
Xinrui Yang1, Jiamin Cheng1, Shanshan Lu1, Yinying Lu1, 
Zhen Zeng1; 1Comprehensive Liver Cancer Center, Beijing 302 
Hospital, Beijing, China; 2Center for Biotherapeutic Research, 
Beijing 302 Hospital, Beijing, China

Background and Aims: Inflammasomes are multiprotein 
complexes that trigger key inflammatory cascades, which 
are considered as a double-edged sword in carcinogen-
esis . On the one hand, inflammasomes promote carcino-
genesis through the extrinsic pathway and maintain the 
malignant cancer microenvironment through the intrinsic 
pathway . On the other hand, inflammasomes also exert 
anticancer effects by pyroptosis and immune regula-
tory functions . Until now, there were few studies about 
how inflammasomes contribute to hepatocellular carci-
noma (HCC) development . The aims of present study are 
to investigate the expression profiles of inflammasomes 
components and the correlation of inflammasome compo-
nents with the progress and treatment outcome in HCC . 
Methods: The expression levels of various inflammasome 
components were detected by RT-qPCR in peripheral 
blood mononuclear cells (PBMCs) from HCC, Liver cirrhosis 
(LC), chronic hepatitis patients and Healthy control (HC) . 
The most obviously changed genes were selected . The 
association between their expression profiles and HCC 
progression (according BCLC) and prognosis was further 
analyzed . Results: The nod-like receptor family, pyrin 
domain containing 6 (NLRP6), nod-like receptor family, 
CARD domain containing 4 (NLRC4), and NLRP7 were 
significantly higher expressed in PBMCs from HCC patients 
than either LC or HC groups (p<0 .05) . Meanwhile, the 
expression of NLRP2, IL-18 and IL-1β in PBMCs from HCC 
patients was significantly decreased compared with in 
LC or HC population (p<0 .05) . We analyzed correlation 
of these inflammsomes components expression with HCC 
progress . It was showed that only the expression of NLRP6 
was significantly correlated with the progression of HCC 
(p<0 .05) . Moreover, the NLPR6 expression in PBMCs from 
HCC patients who relapsed within a year after resection 
was significantly than that from no relapsed HCC patients 
(p<0 .05) . Conclusion: High expression of NLRP6 in PBMCs 
was significantly correlated with HCC progression and 
poor prognosis . NLRP6 could be a prognostic marker and 
novel therapeutic target for hepatocellular carcinoma .
Disclosures:
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RIP3-MLKL-mediated Necroptosis in Hepatic 
Ischemia and Reperfusion Injury of Steatotic 
Livers
Hong-Min Ni, Xiaojuan Chao, Hartmut Jaeschke; Pharmacol-
ogy, Toxicology and Therapeutics, University of Kansas Medi-
cal Center, Kansas City, KS

Background: Hepatic ischemia and reperfusion (I/R) injury 
is an important cause of liver injury that occurs in many 
clinical conditions including liver transplantation and liver 
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resection surgeries . Nonalcoholic fatty liver disease (NAFLD) 
is a major cause of chronic liver diseases in developed 
countries . Hepatic steatosis could exacerbate I/R injury and 
make the shortage of donor livers worse . However, the 
mechanisms by which steatotic liver increases ischemia and 
reperfusion injury are not fully understood . Necroptosis is 
a novel cell death form known as “programmed necrosis” . 
Necroptosis is mediated by the receptor-interacting 
protein 1 (RIP1), RIP3 and its downstream molecule mixed 
lineage kinase domain like (MLKL) protein . Methods: 
MLKL- and RIP3-deficient mice as well as their matched 
wildtype mice were fed with a western diet or control 
diet followed by 70% hepatic I/R surgeries for different 
time points . Liver injury was measured by serum ALT, liver 
H&E and TUNEL staining . Necroptosis and inflammation 
was measured by western blot and immunohistochemistry 
staining . Results: We found that the protein levels of RIP1, 
RIP3 and MLKL markedly increased in steatotic livers after 
mice fed with a western diet . We also found that hepatic 
I/R increased serum ALT and induced hepatic necrosis . 
Hepatic steatosis further exacerbated I/R injury in mouse 
livers as demonstrated by the increased serum ALT levels 
and TUNEL positive necrotic cell death areas . Importantly, 
MLKL knockout mice protected against hepatic I/R injury 
of steatotic livers as demonstrated by less increased serum 
ALT and necrotic areas in livers . Contrarily, RIP3-deficient 
mice increased hepatic I/R injury of steatotic livers at early 
time point (6 hour after I/R) with increased serum ALT and 
hepatic numbers of macrophage . However, RIP3-deficient 
mice showed less injury in steatotic livers at 24 hours after 
I/R compared to their wildtype littermates . Conclusions: 
Our results suggest that hepatic steatosis increases MLKL 
as the “first hit” to prime the liver to be more suscep-
tible to injury induced by the “second hit” of hepatic I/R . 
RIP3 plays a dual role in steatotic I/R injury, in which RIP3 
protects the early phase but exacerbates the late phase of 
I/R injury . Our study may help to improve steatotic livers to 
be used in liver transplantation and improve the shortage 
of donor organs by targeting the RIP3-MLKL-mediated 
necroptosis pathway .
Disclosures:

The following people have nothing to disclose: Hong-Min Ni, Xiaojuan Chao, 
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Alcohol binge induces neutrophil extracellular 
traps and impairs stimulation-induced NET 
formation and macrophage efferocytosis in 
severe sepsis in mice
Terence N. Bukong, Yeonhee Cho, Banishree Saha, Shashi Bala, 
Donna Catalano, Karen Kodys, Gyongyi Szabo; Medicine, 
UMASS Medical School, Worcester, MA

Background In alcoholic hepatitis (AH), increased mortality 
correlates with liver neutrophil infiltration and acute 
sepsis . Neutrophils play a major role in pathogen clearance 
in sepsis, however, little is known about their function in 
acute sepsis associated with binge drinking . Neutrophil 
extracellular traps (NETs) are decondensed chromatin 
mixed with cytoplasmic components such as neutrophil 
elastase . Neutrophils undergo programed cell death 
(NETosis) after NET release . Here we studied NET forma-
tion and its clearance by macrophages (efferocytosis) in 
acute sepsis following binge drinking . Methods Healthy 
volunteers consumed 2mL 40% vodka/kg body weight and 
blood endotoxin and 16s rDNA was measured . Peripheral 

neutrophils were isolated from healthy volunteers and 
exposed to acute alcohol (4h, 50mM) followed by phorbol 
12-myristate 13-acetate (PMA) stimulation . Mice were 
treated with 3 alcohol binges followed by i .p . LPS to assess 
the dynamics of NET formation and macrophage clear-
ance of NETs and NETosing neutrophils . In vivo, anti-Ly6G 
antibody was used for neutrophil depletion . Results: We 
found that binge drinking in humans is associated with 
a rapid rise in inducers of NETs (endotoxin and bacterial 
DNA) . Ex vivo, alcohol alone increased NET formation . 
However, alcohol attenuated NETs formation upon PMA 
stimulation of neutrophils in vitro . Mice receiving binge 
alcohol prior to LPS had reduced clusters and a diffuse 
distribution of neutrophils in the liver compared to alco-
hol-naïve mice at the early time point . Moreover, citrul-
linated histone H3, neutrophil elastase and neutrophil 
myeloperoxidase were decreased by alcohol binge at the 
early time point after LPS sepsis challenge . However, 15h 
after LPS, we found increased citrullinated histone H3 
and TUNEL positive immunohistochemistry, suggesting 
decreased clearance of NETs in alcohol binge mice . This 
correlated with significantly higher sepsis-related cytokine 
levels (IL-6, MCP-1) compared to controls . In vitro, acute 
alcohol reduced phagocytosis of NETosing neutrophils by 
macrophages (MΦ), a process referred to as efferocytosis . 
Efferocytosis by alcohol-treated MΦ resulted in decreased 
MΦ differentiation into the M2, “repair” phenotype . Ther-
apeutic depletion of neutrophils prior to binge-alcohol 
ameliorated systemic inflammation and liver injury in the 
acute sepsis model in mice . Conclusions: Binge alcohol use 
prior to acute sepsis significantly diminishes NET formation 
by neutrophils likely due to markedly impaired clearance 
of NETs and efferocytosis of NETosing neutrophils by MΦs . 
Therapeutic depletion of neutrophils prevents sepsis-in-
duced liver injury after alcohol binge in mice .
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DISCUS, GALAXY Project, Nature Reviews in Gastro & Hepatology, NIH 
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Acute adipocyte death causes liver inflam-
mation and injury via the activation of macro-
phages: insight from a novel model of specific 
adipocyte death
Seung-Jin Kim1, Dechun Feng1, Adrien Guillot1, Rich-
ard Parker2, Yong He1, Ming-jiang xu1, Xuebin Qin3, Bin Gao1; 
1Laboratory of liver diseases, National institutes of health, 
NIAAA, Rockville, MD; 22NIHR Centre for Liver Research, 
University of Birmingham, Birmingham, United Kingdom; 
3Department of Neuroscience, School of Medicine, Temple 
University, Philadelphia, PA

Adipocyte death is concomitant with metabolic dysfunc-
tions and nonalcoholic fatty liver disease (NAFLD) . 
However, whether adipocyte death is a cause or conse-
quence of metabolic dysfunctions remains obscure . 
Intermedilysin (ILY), a cytolytic pore-forming toxin that is 
secreted by Streptococcus intermedius, lyses human cells 
exclusively by binding to the human complement regu-
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lator CD59 (hCD59) but does not react with CD59 from 
mice . By taking advantage of this feature, we developed 
a model of conditional and targeted cell death by gener-
ating floxed STOP-hCD59 knock-in mice (ihCD59) where 
hCD59 expression only occurs after Cre-mediated recom-
bination . We crossed ihCD59 mice with adiponectin Cre 
mice and generated adiponectin-Cre+hCD59 transgenic 
(AdipoCre+ihCD59) mice that express human complement 
regulator CD59 (hCD59) exclusively in adipocytes . Injec-
tion of ILY induced specifically adipocyte death, which 
subsequently induced macrophage infiltration and crown 
like structure (CLS) formation in adipose tissues, as well 
elevation of serum mtDNA, free fatty acid (FFA), free glyc-
erol and lipase levels . Interestingly, injection of ILY caused 
specifically liver-injury and inflammation in AdipoCre-
+ihCD59 mice as evidenced by elevation of serum alanine 
aminotransferase and positive F4/80 staining . Depletion 
of Kupffer cells/macrophages markedly ameliorated 
adipocyte death-induced liver inflammation and injury . 
Furthermore, injection of ILY enhanced hepatic expres-
sion of adipocyte-specific miRNAs . In addition, injection 
of ILY caused elevation of blood glucose levels in Adipo-
Cre+ihCD59 . In summary, we developed a unique acute 
and rapid adipocyte death model . By using this model, 
we demonstrated that adipocyte death directly causes CLS 
formation, systemic inflammation and liver injury .
Disclosures:
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Neutrophil extracellular trap mediate mito-
chondrial biogenesis in cancer cells to 
promote growth of metastases
Hamza Yazdani1, Hai Huang1, Patricia Loughran2, 
Samer Tohme1, Allan Tsung1; 1Surgery, University Of Pitts-
burgh, Pittsburgh, PA; 2Cell Biology, Center for Biological 
Imaging, University of Pittsburgh, Pittsburgh, PA

Introduction Neutrophils through the release of neutro-
phil extracellular traps (NETs) in response to surgical stress 
were shown to be able to capture circulating cancer cells, 
and in doing so, support the development of metastatic 
disease . In addition, NETs persist within the tumor micro-
environment long after the surgical stress happens . The 
exact nature of the NETs-tumor interaction and the role 
that NETs play in dictating the tumor microenvironment 
is unclear . Method In vivo, subcutaneous and liver metas-
tasis models of colorectal cancer were performed in wild-
type and PAD4 KO mice that lack the ability to form NETs . 
In vitro, bioenergetics profiles of MC38 cancer cells were 
studied after co-culture with NETs . Results We found a 
3-fold decrease in the tumor volume of PAD4 KO mice 
compared to control mice 3 weeks after tumor injection in 
both subcutaneous and liver metastatic models . PAD4 KO 
tumors showed significantly decreased neutrophil infiltra-
tion and no NET formation within the tumor compared 
to WT mice . PAD4 KO tumors had decreased proliferation 
rates and increased apoptosis . In vitro, stressed MC38 cells 
release stress signals, including HMGB1 and histones, which 
enhanced neutrophil migration towards them and subse-
quently stimulated activated TLR4 receptors on neutro-
phils to NETs . In turn, NETs resulted in a 2-fold increase 
in the expression of mitochondrial biogenesis regulators 
in cancer cells . Increase mitochondrial mass was observed 

when treated cancer cells with NETs . A significant increase 
mitochondrial oxygen consumption rate (OCR) and ATP 
levels were observed when compared with DNase treat-
ment . Conclusion Taken together, we suggest that cancer 
cells help in recruiting NETs which in turn regulates mito-
chondrial bioenergetics for tumor growth .
Disclosures:
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Progressive Impairment of Immune Reserves in 
Different Stages of Cirrhosis And in Sepsis
Sukriti Sukriti1, jaswinder S. singh1, Ashok K. Choudhury2, 
Sukanta Das1, Madhumita Premkumar2, Chhagan Bihari3, 
Guresh Kumar2, Nirupma Trehanpati1, Shiv K. Sarin2,1; 1Molec-
ular and Cellular Medicine, Institute of Liver and Biliary Sci-
ences, New Delhi, India; 2Hepatology, Institute of Liver and 
Biliary Sciences, New Delhi, India; 3Pathology, Insitute of Liver 
and Biliary Sciences, New Delhi, India

Introduction: Liver cirrhosis is a state of immunodysfunc-
tion and leads to increased susceptibility to infection . 
Aim of the present study was to investigate the base-
line immune reserve in different stages of cirrhosis and 
after development of sepsis . Methods: The cellular and 
functional changes in immune reserve were studied in 
alcoholic cirrhotics(n=43{Child Pugh A, n=9; B n=12, C 
n=22); cirrhotics with sepsis (n=20);} non-cirrhotic portal 
fibrosis (NCPF, n=8) and healthy controls (HC, n=11) . The 
frequency of neutrophils, monocytes, dendritic cells, 
T cells, B cells and hematopoietic stem cells(HSCs) were 
measured using flow cytometry in peripheral blood . The 
functional assessment was done by intracellular cytokine 
(TNF-α, IFN-γ, IL-10) production before and after LPS stim-
ulation . Serum endotoxin levels were measured using LAL 
assay . Results: Frequency of monocytes, HSCs was reduced 
in Child C than Child A, B, NCPF, HC . Neutrophils were 
increased (p=0 .03; 0 .01 in Child A, B; p=0 .00 vs . NCPF and 
HC) with lower TNF-α production (p<0 .02) . Dendritic cells 
were significantly increased in Child B (p=0 .02) but lower 
in Child A and C with low levels of IL-10 . However, in sepsis 
in cirrhotics, a significant reduction in monocytes, HSCs, 
CD8+ T cells, B cells was seen, more than in Child A, B or 
C (p<0 .03) . After LPS stimulation, monocytes had higher 
frequency in Child C (p=0 .04) but not in sepsis . The endo-
toxin levels in plasma were increased in Child C and B than 
A and HC (p<0 .05) and correlated with MELD score (r2 = 
0 .62;p=0 .02), Child-Pugh score (r2=0 .82;p=0 .00) . Conclu-
sions: Monocytes and HSCs are progressive reduced and 
functionally impaired in Child C cirrhosis and in sepsis . 
Neutrophil though increased, are functionally impaired 
with low TNF-α production . With LPS stimulation, the 
monocyte frequency and TNF-α production is restored 
in Child C patients but not in sepsis indicating immune 
exhaustion .
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The Interrelationships between PNPLA3 Vari-
ants, BMI, Liver-Related Apoptosis and Oxida-
tive Stress in HIV+ Adults from the (Miami 
Adults Studies in HIV) MASH Cohort
Sabrina S. Martinez1, Kenneth E. Sherman2, Adriana Campa1, 
Susan D. Rouster2, Leslie Seminario1, Qingyun Liu1, Jac-
queline Hernandez1, Mudgal Mukesh1, Jag Khalsa3, Mari-
anna K. Baum1; 1Florida International University, Miami, FL; 
2University of Cincinnati, Cincinnati, FL; 3National Institute on 
Drug Abuse, Bethesda, MD

Background: NAFLD/NASH is an emerging etiology for 
development of advanced liver disease in those with HIV 
infection . The minor (G) allele of rs738409, patatin-like 
phospholipase domain-containing protein 3 (PNPLA3) 
gene has been associated with the breakdown of fats in 
hepatocytes and adipocytes and fatty liver disease . Excess 
abdominal visceral adipose tissue has been associated 
with an increased risk for fat accumulation in the liver 
and development of hepatic steatosis . Oxidative stress 
and hepatocyte apoptosis are involved in fibrogenesis 
and liver disease progression . We sought to determine the 
interrelationships among BMI, markers of genetic propen-
sity for liver disease (SNPs in PNPLA3), oxidative stress 
and liver apoptosis in HIV+ adults in the MASH cohort . 
Methods: After obtaining informed consent, venous 
blood, demographic measures, and anthropometrics 
were obtained . Genomic DNA was extracted from PBMCs, 
using a Qiagen QIAamp DNA Blood mini kit and real-time 
qPCR was performed using primer pair for PNPLA3 . Using 
High Resolution Melting Point analysis, the PNPL3 allele 
was determined . MDA, a marker of oxidative stress was 
assayed by ELISA (Northwest Life Sciences Specialties, 
Vancouver, WA) and plasma levels of CK-18, a biomarker 
of liver apoptosis, was determined by the M30 Apopto-
sense ELISA kit (PEVIVA, Bromma, Sweden) . Multiple 
regression analysis, adjusting for age, gender and illicit 
drug use, was utilized . Results: The mean age of subjects 
(n=50) was 45 .10 ± 8 .72 years, 70% were male and 70% 
were African American . The allelic frequencies were as 
follows: CC genotype 38 (76% of the population), CG 10 
(20%), and GG 2 (4%) . The odds of having BMI>29 kg/m2 
were 4 .75 times higher for participants with PNPLA3 type 
(CG or GG) compared to those with type CC (95% CI: 1 .08, 

20 .9, P=0 .0397) . Those with a BMI > 29 kg/m2 had higher 
levels of MDA (β=0 .160, SE=0 .061, P=0 .0123) and CK-18 
(β=0 .112, SE=0 .054, P=0 .0467) as compared to those who 
had lower BMI . Conclusions: In this study, we showed that 
higher BMI is associated with the presence of the PNPLA3 
G polymorphism in HIV-infected persons . Those patients 
demonstrate increased markers of hepatocyte apoptosis 
and oxidative stress, which may predispose individuals to 
development of NASH . Therefore, PNPLA3 variability may 
be a key factor in phenotypic expression of hepatocyte 
injury and fibrosis in those with HIV infection .
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Extracellular vesicles induce renal tubular 
cells apoptosis, oxidative stress and func-
tional abnormalities in patients with an acute 
decompensation of cirrhosis
Alessandra Brocca1, Davide Medica2, Salvatore Piano1, 
Antonietta Romano1, Marta Tonon1, Antonietta Sticca1, Vin-
cenzo Cantaluppi3, Paolo Angeli1; 1Department of Medicine 
DIMED, Unit of Medical Emergencies in Liver Transplantation, 
University of Padova, Padova, Italy; 2Department of Medi-
cal Sciences, University of Torino, Torino, Italy; 3Department 
of Translational Medicine, University of Eastern Piedmont, 
Novara, Italy

Introduction: Acute decompensation (AD) of cirrhosis is 
the main cause of hospitalization in patients with cirrhosis 
and patients with AD may develop acute-on-chronic liver 
failure (ACLF) . Acute kidney injury is common in these 
patients . Recent findings suggests that splanchnic arte-
rial vasodilation cannot fully explain organ dysfunction 
in these patients . Extracellular vesicles (EVs) are involved 
in many important biological processes as well as in 
disease pathogenesis . The origin and the role of EVs in the  
pathogenesis of liver disease is poorly recognized . Aims: 
The aims of this study were: a) to characterize plasma 
EVs isolated from patients with compensated cirrhosis 
(CC), AD, ACLF and healthy subjects, b) to study the in 
vitro effects of isolated EVs on renal tubular cells (RTCs) . 
Material and Methods: Demographic, clinical and labora-
tory features of 12 CC patients, 13 AD patients, 11 ACLF 
patients and 12 healthy subjects were collected . Plasma EVs 
were extracted by ultracentrifugation and characterized in 
size and concentration by nanoparticle tracking analysis 
(NTA) . Detection of EVs surface proteins, ROS productions 
in RTCs, protein expression in RTCs was performed by FACS 
analysis . Cytotoxic effects of plasma EVs on RTCs were 
assayed by XTT assay and TUNEL assay . Results: Plasma 
EVs isolated from ACLF patients were more concentrated 
and bigger in size compared to healthy subjects (p=0 .002) . 
Plasma EVs were mainly derived from platelets activated 
endothelium, as shown by the expression of (CD62E) . The 
levels of CD62E were significantly higher in ACLF patients 
compare to CC patients and healthy subjects (p=0 .011 and 
p=0 .004, respectively) . Platelet derived and monocytes 
derived EVs, as assessed by CD41, CD42b and CD14, were 
not found . CD40L levels, a receptor involved in lympho-
cytes T activation, were significantly higher in CC, AD and 
ACLF groups than in healthy subjects (p<0 .02) . Plasma EVs 
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from patients with AD and ACLF exerted a higher cytotoxic 
effects than EVs from healthy subjects and CC patients 
on RTCs (p<0 .001) . Cells incubated with EVs from AD and 
ACLF patients showed an increase in apoptosis (p<0 .001) 
and ROS production (p<0 .001), loss of albumin intake 
capabilities (p<0 .001) and reduction of ZO-1 expression 
(p=0 .017) compared to healthy subjects and CC patients . 
Conclusions: EVs derived from activated endothelium may 
exerts an important role in the pathogenesis of acute 
kidney injury in patients with AD of cirrhosis and ACLF .
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Alcohol consumption suppresses T cell 
response in ALDH2-deficient individuals: Roles 
of corticosterone and acetaldehyde
Yanhang Gao1, Ruihong Wu1, Shuang Shao1, Tianyi Ren1, 
Xiaomei Wang1, Chunyan Liu1, Yanhua Ding1, Bin Gao2, 
Junqi Niu1; The First Hospital of Jilin University, NIH; 1The First 
Hospital of Jilin University, Changchun, China; 2NIH, Rockvile, 
MD

Background and Aims: Aldehyde dehydrogenase 2 
(ALDH2), a key enzyme to detoxify acetaldehyde, exists 
an inactivating isoform in many Asians . Individuals with 
ALDH2-deficiency develop acetaldehyde accumulation 
after alcohol consumption . However, how acetaldehyde 
accumulation affects T cell response remains unknown . 
Methods: Sixty healthy men were enrolled in the present 
study, and the average age of them was 28 .3 years old . 
ALDH2 rs671 gene polymorphism was detected by pyro-
phosphate sequencing . The subjects intaked alcohol 
at 0 .4g/kg in the fasting state . The blood was collected 
respectively at 0, 10, 20, 30, 45, 60, 75, 90, 120, 150, 180, 
210, 240 minutes . The concentration of corticosterone and 
acetaldehyde were measured at the above time points . 
Results: All the 60 subjects were divided into two groups, 
which 18 ones were included in the group of G/A geno-
type (ALDH2 heterozyous deficiency) and the others in the 
group of G/G genotype (wild type) . Binge drinking induced 
higher levels of acetaldehyde and corticosterone in indi-
viduals with ALDH2 deficiency than those with normal 
ALDH2 . Especially after 60 min, corticosterone level incere-
ased exponentially in ALDH2 G/A group, while it showed 
a steady increase in ALDH2 G/G group . At 180 min, corti-
costerone levles in both groups reached to the peak, but 
the level in ALDH2 G/A group was higher than ALDH2 G/G 
group (P<0 .05) . In vitro incubation with acetaldehyde also 
inhibited IL-2 production from human T cells . Conclusions: 
ALDH2 deficiency is associated with high levels of acet-
aldehyde and corticosterone post alcohol consumption, 
thereby inhibiting T cell response .
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Tumor Necrosis Factor-producing Regulatory T 
Cells are Associated With Severe Liver Injury in 
Patients With Acute Hepatitis A
Yoon Seok Choi2, Jeewon Lee2, Su-Hyung Park2, Jun 
Yong Park1, Eui-Cheol Shin2; 1Yonsei Univ, Seoul, Korea (the 
Republic of); 2Graduate School of Medical Science and Engi-
neering, KAIST, Daejeon, Korea (the Republic of)

Background and Aims: CD4+CD25+Foxp3+ T-regulatory 
(Treg) cells control immune responses and maintain 
immune homeostasis . However, under inflammatory 
conditions, Treg cells produce cytokines that promote 
inflammation . We investigated production of tumor 
necrosis factor (TNF) by Treg cells in patients with acute 
hepatitis A (AHA), and examined the characteristics of 
these cells and association with clinical factors . Methods: 
We analyzed blood samples collected from 63 patients 
with AHA at the time of hospitalization (and some at later 
time points) and 19 healthy donors in South Korea . Liver 
tissues were collected from patients with fulminant AHA 
during liver transplantation . Peripheral blood mononu-
clear cells (PBMCs) were isolated from whole blood and 
lymphocytes were isolated from liver tissues and analyzed 
by flow cytometry . Cytokine production from Treg cells 
(CD4+CD25+Foxp3+) was measured by immunofluores-
cence levels following stimulation with anti-CD3 and anti-
CD28 . Epigenetic stability of Treg cells was determined 
based on DNA methylation patters . Phenotypes of Treg 
cells were analyzed by flow cytometry, and an RORγt 
inhibitor, ML-209 was used to inhibit TNF production . 
Treg cell suppression assay was performed by co-culture 
of Treg-depleted PBMCs and isolated Treg cells . Results: 
A higher proportion of CD4+CD25+Foxp3+ Treg cells from 
patients with AHA, compared with controls, produced TNF 
upon stimulation with anti-CD3 and anti-CD28 (11 .2% vs 
2 .8%) . DNA methylation analysis confirmed the identity 
of the Treg cells . TNF-producing Treg cells had features 
of T-helper 17 cells, including upregulation of RORγt, 
which was required for TNF production . The Treg cells 
had reduced suppressive functions compared to Treg  
cells from controls . The frequency of TNF-producing Treg 
cells in AHA patients’ blood correlated with their serum 
level of alanine aminotransferase . Conclusions: Treg cells 
from patients with AHA have altered functions, compared 
with Treg cells from healthy individuals . Treg cells from 
patients with AHA produce higher levels of TNF, gain 
features of T-helper 17 cells, and have reduced suppres-
sive activity . The presence of these cells is associated with 
severe liver injury in patients with AHA .
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Liver immune microenvironment in the patho-
genesis of chronic HBV and HCV infection: 
Th17/Treg interplay related to fibrosis
Daniela A. Rios1, Cecilia Giadans1, Leila Haddad3, Silvia Frías4, 
Cecilia Vistarini4, Elena De Matteo1, Eduardo Mullen3, 
Paola C. Casciato3, Beatriz M. Ameigeiras3, Juan M. Romeo4, 
Carlos Brodersen5, Diana Krasniansky5, Bandi C. Juan3, 
Omar Galdame3, Diego M. Flichman2, Pamela Valva1, 
Maria V. Preciado1; Liver Unit, Hospital Italiano de Buenos 
Aires, Liver Unit, Hospital Ramos Mejía, Pathology Divi-
sion, Hospital Italiano de Buenos Aires; 1Pathology Division, 
Ricardo Gutierrez Children Hospital, Buenos Aires, Argentina; 
2Department of Virology, School of Pharmacy and Biochem-
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Although the immune system is involved in liver injury 
both in chronic HBV and HCV hepatitis, the role of each 
immune component is still unknown . Our aim was to 
explore the intrahepatic T cells population, particularly 
the Th17/Treg interplay, regarding liver damage . Infil-
trate characterization was performed in 43 formalin-fixed 
paraffin-embedded liver biopsies from untreated adult 
patients with chronic viral hepatitis (HCV=24, HBV=19) 
by immunohistochemistry/confocal immunofluorescence . 
The frequency of Cytotoxic T Lymphocytes (CTL, CD8), T 
helper cells (Th, CD4) and Th subsets [Treg (Foxp3), Th17 
(IL-17A), Th1 (Tbet)] were quantified in portal/periportal 
areas [positive/total lymphocyte (400x)] . Inflammatory 
activity and fibrosis were assessed using the modified 
Knodell scoring system and METAVIR . In both groups Th 
cells [HCV: 0 .72 (0 .48-0 .85), HBV: 0 .71 (0 .46-0 .89)] count 
was higher than CTL count [HCV: 0 .52 (0 .31-0 .75), HBV: 
0 .59 (0 .16-0 .74)], with Th17 cells being the less frequent 
Th subset [HCV: Treg 0 .16 (0 .02-0 .29), Th1 0 .14 (0 .03-0 .39), 
Th17 0 .08 (0 .01-0 .26); HBV: Treg 0 .10 (0 .0-0 .25), Th1 0 .07 
(0 .0-0 .20), Th17 0 .04 (0 .0-0 .14)] . Th subsets frequency was 
higher in the HCV groups compared to the HBV group 
(Treg: p=0 .049, Th1: p=0 .015, Th17: p=0 .017, Mann-
Whitney test), although the Th17/Treg ratio was similar . 
Concerning liver damage both groups were homoge-
neous (HCV: 62% significant fibrosis, 75% moderate/
severe hepatitis (HAI); HBV: 42% significant fibrosis, 55% 
moderate/severe HAI; pfibrosis=0 .34, Fisher test; pHAI=0 .38, 
Chi-square test) . In the HCV group, lower frequencies of 
Treg cells but higher of Th17 were observed in cases with 
severe fibrosis (p=0 .038, T test; p=0 .013, Mann-Whitney 
test, respectively), and Th17/Treg cell ratio was associated 
with advanced fibrosis (p=0 .024, Mann-Whitneytest) . In 
HBV group Th17 cells depicted positive association with 
fibrosis severity (p=0 .004, T test) . Finally, in both studied 
groups no lymphocyte population displayed association 
with hepatitis severity . Pathogenesis of viral hepatitis is a 
complex process where the immune component is crucial . 
Of note, given the antagonist functions of Tregs and Th17 
cells, dynamic change in their frequencies as well as in 
the Th17/Treg balance may be associated with liver patho-
genesis . Our results suggested that intrahepatic Th17 cells 
participates in fibrogenesis in both, chronic HBV and HCV 
infections, while Treg seems to have a protective role in 
HCV pathogenesis . Although the immune scenario against 
both viral infections is supposed to be different, our results 

interestingly highlight that the interplay between Th17 
and Treg conditioned fibrogenesis .
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Long-Term Disease Correction and Reduced 
Liver Tumorigenesis Using Hybrid Recombinant 
AAV-Piggybac Transposon Mediated Gene 
Therapy in the Progressive Familial Intrahe-
patic Cholestasis Type 3 (PFIC3) Mouse Model 
in vivo
Susan M. Siew1,2, Erhua Zhu2, Szun Tay2, Sharon C. Cunning-
ham2, Ian E. Alexander2,3; 1Gastroenterology, The Children’s 
Hospital at Westmead, Sydney, NSW, Australia; 2Gene Ther-
apy Research Unit, Children’s Medical Research Institute and 
The Children’s Hospital at Westmead, Sydney, NSW, Australia; 
3Discipline of Child and Adolescent Health, University of Syd-
ney, Sydney, NSW, Australia

Background: Recombinant adeno-associated viral (rAAV) 
vectors are promising vehicles for efficient liver-targeted 
gene transfer with efficacy demonstrated in pre-clinical 
models and clinical trials . Delivery of mostly non-inte-
grating rAAV vectors to juvenile mice results in loss of 
transgene expression due to rapid liver growth . We devel-
oped a hybrid vector utilising high transduction efficiency 
of rAAV with piggyBac transposase-mediated somatic inte-
gration to facilitate stable human ABCB4 expression in vivo 
and correct juvenile-onset chronic liver disease in a murine 
model of PFIC3, lacking canalicular phospholipid translo-
cation . Abcb4-/- mice universally develop liver tumours by 
16 months . Aim: To evaluate the long term effects of a 
hybrid rAAV-piggyBac transposon vector system encoding 
human ABCB4 (pB-rAAV-hABCB4) on disease phenotype 
and tumorigenesis in an Abcb4-/- mouse model . Methods: 
Neonatal Abcb4-/- mice were injected intraperitoneally 
with 5x1011 vector genomes of pB-rAAV-hABCB4, co-ad-
ministered with rAAV expressing piggyBac transposase 
(n=44) . Mice were analysed at specified timepoints (up to 
24 months of age) or if they exhibited ill- health . Biochem-
istry, bile composition, and histologic evaluation of liver 
tumours were compared with untreated homozygotes 
(n=32) . Liver tumours were defined as >1mm protruberant 
or invasive lesions . Wildtype mice (n=7) also received both 
vectors in order to evaluate vector-related tumorigen-
esis . Results: A single injection of both vectors at birth 
lead to stable hABCB4 expression and reduced biliary 
cirrhosis up to 24 months of age . 90% of treated Abcb4-/-  
mice were tumour-free at analysis, compared to 6% of 
untreated homozygotes . No tumours were observed in 
injected wildtype mice up to 24 months . Sessile, ≤1mm 
nodules were observed in 39% of homozygotes and 43% 
of wildtype mice given pB-rAAV-hABCB4 . These were of 
uncertain significance but may represent pre-malignant 
lesions . Conclusion: This powerful hybrid rAAV-piggyBac 
transposon vector strategy has potential to mediate life-
long phenotype correction and reduced tumorigenicity of 
inherited cholestatic disease (eg . PFIC), and with further 
refinement, may translate into future therapeutic benefit .
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Tumour-free survival extended in pB-rAAV treated Abcb4-/- (dotted line) 
compared with untreated Abcb4-/- mice (solid line, p<0.0001).
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Development of mouse models for hepatocel-
lular carcinoma and intrahepatic cholangio-
carcinoma induced by activated TAZ.
Hyuk Moon2,1, Kyung Joo Cho2,1, Do Young Kim1,3, Weon-
sang S. Ro2,1, Kwang-Hyub Han1,3; 1Brain Korea 21 PLUS proj-
ect for Medical Science College of medicine, 2Yonsei Liver 
Center, Severance Hospital, 3Department of Internal Medi-
cine, Institute of Gastroenterology, Yonsei University College 
of Medicine, Seoul, Korea; 1Yonsei Liver Center, Severance 
Hospital, Seoul, Korea (the Republic of); 2Brain Korea 21 PLUS 
project for Medical Science College of medicine, Seoul, Korea 
(the Republic of); 3Department of Internal Medicine, Institute 
of Gastroenterology, Yonsei University College of Medicine, 
Seoul, Korea (the Republic of)

Background/Aims: Hepatocellular carcinoma (HCC) is 
the second most common cause of cancer-related deaths 
worldwide . The Hippo signaling pathway is tumor suppres-
sive, as its inactivation leads to tissue overgrowth and 
tumor formation via YAP- or TAZ-mediated transcriptional 
activation . YAP is overexpressed in 62% of patients with 
HCC and in almost 90% of human cholangiocarcinoma 
(CC) . High YAP/TAZ levels correlate with poor prognosis 
for both types of liver cancer . In this study, we have devel-
oped transgenic mouse models for HCC and CC induced by 
an activated form of TAZ (TAZS89A) combined with an acti-
vated form of RAS or PI3K, respectively . Methods: Trans-
posons were constructed encoding TAZS89A, an activated 
from of human H-RAS (HRASG12V), and an activated form 
of human PI3K (PI3KE545K) . Transposons were hydrodynam-
ically delivered to livers of 6-week-old C57BL/6 mice . Mice 
were monitored at least twice per week and sacrificed 
when moribund . Tumor-bearing livers were formalin fixed 
for hematoxylin–eosin staining and immunohistochem-
istry . Results: HCCs were induced by the stable expression 
of TAZS89A and HRASG12V, while CCs developed in livers 
expressing TAZS89A and PI3KE545K . Nuclear accumulation 
of TAZ was confirmed by immunohistochemistry in both 
types of tumors . There were lung metastases found in 
20% mice bearing HCCs induced by TAZS89A and HRASG12V . 
Conclusion: TAZ can induce tumorigenesis toward either 
HCC or CC depending on collaborating oncogene . HCCs 
induced by TAZS89A and HRASG12V were highly invasive and 
led to metastasis to the lung in 20% of mice .
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Hepatocyte-derived Osteopontin drives the 
development of Hepatocellular Carcinoma
Xiaodong Ge1, Romain Desert1, Ioana Abraham-Enachescu2, 
Chuck C. Blajszczak1, Yu Chen1, Xiaochen Sun2, Anna Koh2, 
Grace Guzman1, Yujin Hoshida2, Natalia Nieto1,2; 1Pathology, 
University of Illinois, Chicago, IL; 2Liver Diseases, Icahn School 
of Medicine at Mount Sinai, New York, NY

Background: osteopontin (OPN) expression correlates with 
tumor progression and metastasis in a wide variety of 
cancers including hepatocellular carcinoma (HCC); yet, the 
mechanisms by which hepatocyte-derived OPN contribute 
to HCC remain unclear . Methods: to investigate the role of 
OPN in HCC, we analyzed OPN mRNA and protein expres-
sion in liver tumor and non-tumor tissue from patients 
with HCC of different etiologies and used a mouse model 
of HCC with genetic manipulation of the Opn gene . 
Results: in human normal liver, OPN expression was 
modest; however, it increased in cirrhosis and dysplasia 
and was much higher in HCC . There was no remarkable 
difference in OPN expression in HCC between hepatitis B 
(HBV) and hepatitis C (HCV) patients . Elevated OPN mRNA 
in HBV-induced HCCs was associated with early recurrence 
and strong expression in liver non-tumor tissue correlated 
with late recurrence . In HCV patients with early cirrhosis, 
OPN mRNA was significantly associated with progression 
to advanced cirrhosis, hepatic decompensation and death . 
In addition, a subtype of patients expressing a network 
of genes including OPN had a significant increase in HCC 
incidence . Network analysis of a 1133-HCCs metadata set 
showed strong correlation of OPN with genes implicated 
in extracellular matrix (ECM)-cell signaling, liver metabo-
lism, cell proliferation, migration and inflammation . Next, 
we injected diethylnitrosamine (DEN) in WT, Opn global 
knockout (Opn-/-) and transgenic mice overexpressing Opn 
in hepatocytes in either WT (OpnHep Tg) or global Opn 
null background (Opn-/-Hep Tg) and followed them for the 
development of liver tumors for one year . OpnHep Tg mice 
showed significant increase in the number of pre-neo-
plastic lesions (dysplastic foci or adenoma) along with 
the number and size of HCCs compared to Opn-/- or WT 
mice . In OpnHep Tg mice, RNASeq analysis of non-tumor 
tissue revealed association with signatures of integrin 
activation, cell proliferation and inflammation and with 
a decrease in liver metabolic processes and DNA repair 
while in HCC tissues, it was associated with signatures of 
epithelial-to-mesenchymal transition, ECM remodeling, 
inflammation and poor outcome . Conclusion: Hepato-
cyte-derived OPN drives HCC progression by activating 
ECM-cell signaling, cell cycle and inflammation . Hence, 
targeting hepatocyte OPN could be a useful strategy to 
prevent the onset and/or the progression of HCC .
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microRNA mediated interaction of TGF-β/RECK 
signaling pathway in hepatic stellate cells 
during alcoholic liver injury
Nan Wu2, Keisaku Sato2, Tianhao Zhou2, Sugeily Ramos-Lo-
renzo3, Julie Venter2, Ying Wan2, Heather L. Francis1, Shan-
non S. Glaser1, Fanyin Meng1, Gianfranco Alpini1; 1Research, 
BS&W DDRC and Medicine, Central Texas Veterans HCS and 
BS&W and Texas A & M HSC, Temple, TX; 2Medicine, Texas 
A&M HSC, Temple, TX; 3Research Foundation, BSW, Temple, 
TX

Background: The involvement of the profibrogenic cyto-
kine, TGF-β in alcohol-induced liver injury is well estab-
lished . The activation of hepatic stellate cells (HSCs) is 
recognized as the key event during alcoholic liver injury 
and hepatic fibrosis . The current study aims to characterize 
the functional role of specific miRNAs regulated activation 
of HSCs through TGF-β/RECK, a key signaling during alco-
holic liver injury . Methods: Using a hybridization based 
microarray and real-time PCR, we measured miRNA expres-
sion in TGF-β-treated human HSC cell lines as well as liver 
specimens from mice treated for 4 wk with chronic alcohol 
feeding concomitant with miR-21 knockout relatives . The 
activation and transdifferentiation of HSCs was monitored 
by Western blot and real-time PCR analysis through expres-
sion of α-SMA, laminin, fibronectin, RECK and MMPs . 
Results: We identified that after 4 wk of ethanol feeding 
there was significant up-regulation of miR-21 concomitant 
with activation of HSCs . The expression of miR-21 was also 
significantly increased in activated HSCs after their culture 
in uncoated plastic culture dishes for 5 wk . Treatment of 
HSCs with TGF-β (10 μg/ml) for 72 hr induced a significant 
increase of miR-21 in both activated and control states . 
Transfection of an anti-miR-21 inhibitor markedly attenu-
ated the mRNA expression of laminin and fibronectin and 
blunted the increased expression of α-SMA, MMP-2 and 
MMP-9 by TGF-β treatment, which are key genes involved 
in the activation of HSCs . In addition, silencing of miR-21 
led HSCs to remain in a quiescent state . A complemen-
tary mass spectrometry-based proteomics approach was 
used to identify genes with a reciprocal expression pattern 
to that of miR-21 in miR-21 knockout mice with ethanol 
feeding . This approach identified RECK, the key TGF-β 
signaling molecule, as a putative miR-21 target during 
ALD . Furthermore, the expression of activated hepatic stel-
late markers and verified miR-21 target genes, including 
α-SMA, laminin, fibronectin, MMP-2, MMP-9, PTEN and 
PDCD4, were significantly altered in chronic ethanol 
feeding mouse liver specimens compared to controls . By 
laser capture microdissection, we demonstrated that HSCs 
are deactivated in miR-21 knockout mice liver with ethanol 
feeding relative to wild type mice controls . Conclusion: 
Our results show that miR-21 is a critical regulator of HSCs 
activation and transdifferentiation during alcoholic liver 
injury . The findings provide new insight into the function 
of specific miRNAs and the mechanisms of alcohol induced 
liver injury and fibrosis . 
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Dissection of genomic and transcriptomic 
profiles of patient-derived liver cancer cells 
enables therapeutic target identification
Darko Castven1, Diana Becker1, Diana Wilhelm1, Car-
olin Czauderna1, Jesper B. Andersen2, Susanne Strand1, Ste-
fanie Heilmann-Heimbach3, Wilfried Roth4, Nils Hartmann5, 
Beate K. Straub4, Friederike L. Mahn1, Sophia Franck1, Sha-
ron Pereira1, Anna Haupts4, Arndt Vogel6, Marcus A. Wörns1, 
Arndt Weinmann1, Stefan Heinrich7, Hauke Lang7, 
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1Department of Medicine I, Johannes Gutenberg University 
Mainz, Mainz, Germany; 2Department of Health and Medi-
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many; 5Institute of Pathology, Johannes Gutenberg University 
Mainz, Mainz, Germany; 6Department of Gastroenterology, 
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Hannover, Germany; 7Department of Surgery, Johannes 
Gutenberg University Mainz, Mainz, Germany; 8Laboratory 
of Human Carcinogenesis (LHC), Center for Cancer Research, 
National Cancer Institute, NIH, Bethesda, MD

Introduction: Primary liver cancers (PLCs) rank among the 
most lethal solid cancers worldwide due to lack of effec-
tive biomarkers for early detection and limited treatment 
options in advanced stages . While cell lines have been 
of significant impact for cancer research over the last 
decades, development of in vitro models that closely reca-
pitulate phenotypic and molecular diversity of the primary 
cancers is urgently needed to improve the outcome of 
patients . Methods: Long-term culture of 9 liver cancer cell 
lines of hepatocellular, cholangiocellular and metastatic 
origin were established using defined culture conditions . 
Morphological and histological characteristics of obtained 
cell lines and xenograft tumors were analyzed and 
compared to original tumors . Further, time course analyses 
of transcriptomic and genomic changes were performed 
using next-generation sequencing (NGS) . Key oncogenic 
alterations were further identified by targeted NGS and 
cell lines carrying potentially actionable mutations were 
treated with corresponding specific inhibitors . Response to 
the treatments was further evaluated . Results: The newly 
patient-derived cell lines (PDCL) fully resembled morpho-
logical features of the primary cancers in vitro and in vivo . 
Genomic alterations as well as transcriptome profiles of 
the PDCL showed high concordance with the primaries 
and remained stable for at least 30 passages . Next-genera-
tion sequencing approaches confirmed that key oncogenic 
mutations such as TP53, KRAS, CTNNB1 as well as poten-
tially actionable mutations (e .g . MET, cKIT, KDR) were 
highly conserved in the PDCL . Integrative genomic and 
transcriptomic approaches demonstrate the utility of PDCL 
as representative model for distinct prognostic subpop-
ulations of liver cancer patients . Moreover, the PDCL 
could be effectively used for therapeutic testing . Specific 
targeting of detected actionable mutations, such as MET 
and cKIT, confirmed a superior response and sustained 
sensitivity to specific inhibition in comparison to non-mu-
tated control cells . Conclusion: Together, our integrative 
analysis demonstrates that the use of newly established 
cell lines represents a sophisticated model to discover rele-
vant molecular subgroups and to test drug sensitivity by 
exploring precision medicine approaches .
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CRISPR/Cas9-mediated genetic correction 
of Familial Hypercholesterolemia type IIA 
patient-specific induced pluripotent stem 
cells restores LDLR functionality and promotes 
productive hepatitis C virus (HCV) infection 
after hepatocytic differentiation
Jérôme CARON1,2, Véronique PENE3, Maxime Villaret3, 
Alexis MORAVIC3, Eléanor LUCE1,2, Samir SAHEB4, Eric BRUCK-
ERT4, Anne Weber1,2, Arielle R. ROSENBERG3,5, Tuan 
Huy NGUYEN6, Anne Dubart-Kupperschmitt1,2; 1INSERM 
U1193, Hôpital Paul Brousse, VILLEJUIF, France; 2Université 
Paris-Sud, UMR-S1193, DHU Hepatinov, RHU iLite, VILLEJUIF, 
France; 3Université Paris Descartes, EA4474 “Hepatitis C Virol-
ogy”, PARIS, France; 4Service d’Endocrinologie Métabolisme, 
CHU Pitié-Salpêtrière, PARIS, France; 5AP-HP, Hôpital Cochin, 
Service de Virologie, PARIS, France; 6INSERM UMR_S 1064, 
CHU Hôtel Dieu, NANTES, France

Background: Mutations in the low density lipoprotein 
receptor (LDLR) are responsible for Familial Hypercho-
lesterolemia type IIA (FH) . FH-patients have elevated 
LDL-cholesterol in plasma resulting in premature cardio-
vascular diseases, a leading cause of mortality world-
wide . Hepatocytes are the only cells able to metabolize 
cholesterol into bile acids and are thus the target for FH 
cell therapy approaches . Our goal was to model CRISPR/
Cas9-mediated correction and HCV infection with FH-in-
duced pluripotent stem cells (FH-iPSCs) . Methods: We have 
generated FH-iPSCs by reprogramming fibroblasts from 
a homozygous patient with an early stop codon in the 
LDLR sequence . FH-iPSCs were characterized for plurip-
otency then differentiated into hepatocytes (FH-iHeps) 
by defining an efficient multistep protocol recapitulating 
liver embryogenesis . In parallel, FH-iPSCs were corrected 
by introducing the normal LDLR cDNA controlled by 
hepatic specific apolipoprotein A2 promoter at the AAVS1 
safe harbor genomic site using CRISPR/Cas9 technology . 
Corrected and non-corrected FH-iHeps were inoculated 
with cell-culture-derived HCV, and viral replication (nega-
tive-strand HCV RNA) and production (viral load, titration) 
were quantified . Results: FH-iPSCs displayed the disease 
phenotype characterized by the dramatic decrease in 
internalization of Dil-LDL (a fluorescent LDLR ligand), 
consistent with the absence of LDLR expression assessed by 
western blot . FH-iPSCs were differentiated into FH-iHeps 
expressing transcription factors (HNF4α, HNF3β), specific 
proteins (albumin, α-1 antitrypsin), polarity markers (ZO-1, 
E-cadherin), and HCV entry co-receptors (SRB1, CD81, 
claudin1) . Genetically corrected FH-iPSCs showed accurate 
monoallelic targeted integration, maintained pluripo-
tency, and a normal karyotype . They could be efficiently 
differentiated into iHeps, which displayed restored LDLR 
function . Furthermore, addition of statins or fibrates to 
corrected FH-iHeps increased LDLR expression . Upon HCV 
inoculation, FH-iHeps supported viral genome replication 
and infectious virus production albeit at a lower level than 

their corrected counterparts, consistent with a role for 
LDLR in HCV life cycle . Conclusion: We have shown that 
FH-iPSCs can be differentiated into hepatocytes exhibiting 
the disease phenotype and that this defect can be effi-
ciently corrected by genome editing using CRISPR/Cas9 
technology . Interestingly, the iHeps generated with our 
differentiation protocol support productive HCV infection, 
providing a useful model for reassessing the controversial 
role of LDLR in the virus life cycle . Our system provides a 
unique tool for disease modeling, drug discovery, and cell 
therapies . 
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Long-term Gene Expression and Effective 
Prevention of Liver Fibrosis by Liver-Specific 
Delivery of Oligonucleotide Therapeutics
Kenya Kamimura, Takeshi Yokoo, Hiroyuki Abe, 
Yuji Kobayashi, Norihiro Sakai, Takuro Nagoya, Ryo Goto, 
Akira Sakamaki, Satoshi Abe, Hirokazu Kawai, Satoshi Yam-
agiwa, Shuji Terai; Division of Gastroenterology and Hepatol-
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Background: Liver fibrosis is the final stage of chronic 
liver disease, which may cause hepatic failure and carcino-
genesis . Although various diagnostic methods have been 
established, no standard therapy has been developed . 
Recently, liver-specific gene delivery utilizing a hydrody-
namic method was successfully demonstrated . Therefore, 
the objective of our study was to assess the effectiveness 
of this method in preventing liver fibrosis in chronic liver 
disease . Methods: The procedure involves the insertion 
of a catheter into the inferior vena cava (IVC) between 
temporal occlusions at the supra- and infra-hepatic IVC, 
followed by the hydrodynamic injection of 5% body 
weight volume of oligonucleotide therapeutics expressing 
the matrix metalloproteinase-13 gene (MMP13), which 
contains the CAG promoter-MMP13-IRES-tdTomato-polyA 
cassette . Animals were divided into three groups (n = 5 
each), namely liver fibrosis induced by bile duct ligation 
(LF), liver fibrosis treated with MMP13 oligonucleotide 
(LF-MMP13), and MMP13 injected alone (control) . The 
following were analyzed: 1) liver-specific gene expres-
sion and safety of the procedure; 2) MMP13 expression 
in serum and liver cells by ELISA, Western blotting, immu-
nohistochemical staining, and fluorescent detection; and 
3) therapeutic effects of this treatment on liver fibrosis 
as determined by serum fibrotic markers, including hyal-
uronic acid and type 4 collagen, and histological analyses 
using silver and Sirius red staining . Results: Liver-specific 
expression of MMP13 and tdTomato were detected using 
immunohistochemical analyses and Western blotting in 
the LF-MMP13 and control groups . Serum concentration 
of MMP13 in the control and LF-MMP13 groups reached 
a peak level of 56 .1 ± 10 .3 pg/ml and 71 .7 ± 52 .5 pg/ml, 
respectively, 14 days after oligonucleotide delivery, which 
was significantly higher than the levels in the LF group (~5 
pg/ml, p < 0 .05) . The levels were sustained for the next 70 
days, which then slowly declined during the following 20 
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weeks . The expression of MMP13 contributed to a ther-
apeutic effect on liver fibrosis, as evidenced by signifi-
cantly lower levels of serum hyaluronic acid and type 4 
collagen in the LF-MMP13 group than in the LF group  
(p < 0 .05), which were sustained for the next 70 days . 
Histological analyses using silver and Sirius red staining 
showed significantly lower levels of fibrotic tissue in the 
liver from the LF-MMP13 group than from the LF group  
(p < 0 .05) . Conclusion: These results suggest that liver- 
specific delivery of oligonucleotide therapeutics achieves 
long-term gene expression and prevents fibrotic develop-
ment in rat liver .
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MDM2 inhibition for non-genotoxic activation 
of TP53 – a novel strategy for the treatment of 
hepatocellular carcinoma (HCC)
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Tyne Hospitals NHS Foundation Trust, Newcastle upon Tyne, 
United Kingdom

Background HCC is the second leading cause of cancer 
death worldwide . Although the tumour suppressor TP53 
is often mutated in HCC (~33%) it is more commonly wild-
type (WT) and suppressed . Small molecule inhibitors of 
MDM2 that stabilise and release TP53 from the inhibitory 
effect of MDM2 have exciting therapeutic potential for 
TP53 WT cancers . HDM201 is an MDM2 inhibitor already in 
phase II clinical trials for other cancers . We used HDM201 
to explore MDM2 inhibition as a potential therapeutic 
strategy for patients with TP53 WT HCC . Methods Using 
liver cancer cell lines - HepG2, SKHep1 (TP53 WT), Huh7 
(TP53 mutated) and Hep3B (TP53 null), the effects of 
HDM201 on expression of TP53 and its downstream tran-
scriptional targets was assessed by qRT-PCR and western 
blot . Impact on growth, cell cycle and survival was assessed 
by SRB, FACS and clonogenic assays . A HepG2 xenograft 
model was established in NOD SCID gamma mice to test the 
effect of oral HDM201 in vivo . Results In both TP53 WT cell 
lines, HDM201 stabilised p53, resulting in marked upreg-
ulation of downstream transcriptional targets (including 
MDM2 & p21) and highly significant growth inhibition, 
with 50% growth inhibition (GI50) doses of 30 .69±0 .6 nM 
& 60 .08±1 .49 nM and 50% clonogenic survival (LC50) doses 
of 11 .14±1 .32nM and 54 .06±5 .22nM for HepG2 & SK-Hep-1 
respectively . FACS and β-GAL analyses revealed induction 
of G1 and G2 growth arrest, associated with senescence 
at higher doses . In the HepG2 xenograft model, HDM201 
treatment suppressed tumour growth in a highly signifi-
cant and dose dependent fashion . At 100mg/kg/day the 
impact on growth was sustained for ~15 days beyond last 
treatment, with a highly significant impact on survival 
(39 .6 versus 18 .6 days; p=0 .002; Figure 1B) . The treatment 
was well tolerated . Conclusion MDM2 inhibition activates 
TP53 in association with highly significant growth inhibi-
tory effects in vitro and in vivo in WT HCC cells . Treatment 
was well tolerated and has exciting potential relevant for 

up to two thirds of patients with HCC . Keywords: (HCC, 
HDM201, TP53, HepG2)
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The AMPK-related kinase SNARK inhibitor disul-
firam exhibits anti-HCV/HCC properties
Kaku Goto1, Raymond T. Chung2; 1Genome Medical Science 
Project, National Center for Global Health and Medicine, 
Ichikawa, Japan; 2Massachusetts General Hospital, Harvard 
Medical School, Boston, MA

Background and aims: In our prior genome-wide explo-
ration and functional analyses, the AMPK-related kinase 
SNARK supported hepatitis C virus (HCV) replication 
through transforming growth factor (TGF)-β signaling 
(Goto K et al ., J Hepatol 2013) . Also, SNARK, a reported 
oncogene, was amplified in liver cancer (Monteverde T 
et al ., FEBS J 2015), conceivably serving for hepatocel-
lular carcinoma (HCC) . We sought to identify approved 
drugs that inhibit SNARK kinase in vitro, and analyzed 
their molecular effects . Methods: An in vitro luminescence 
SNARK kinase assay was developed and performed (Goto 
K et al ., Oncotarget 2016) . Hepatoma cells, normal human 
hepatocytes (PXB cells), and the JFH1 infection system 
were utilized . Intracellular mRNA and protein levels 
were measured by qRT-PCR and Western blot analyses, 
respectively . TGF-β signaling was monitored by luciferase 
reporter assay . Cell viability and cytotoxicity were assessed 
by tetrazolium salt assay and lactate dehydrogenase 
release, respectively . Cell migration was tested by wound 
closure assay . Results: The screen of an FDA-approved 
compound library for inhibition of SNARK kinase activity 
identified the anti-alcoholism drug disulfiram (DSF) as 
the top hit . DSF inhibited the kinase activity with 50% 
inhibitory concentration (IC50) of 43 .7 μM in a dose-de-
pendent and ATP- or phosphosubstrate-noncompetitive 
manner, while the monosulfide analog and metabolites 
did not . In cell culture, DSF, at the doses below the in vitro 
IC50, suppressed SNARK-promoted TGF-β signaling and 
HCV replication, as well as HCC cell proliferation without 
affecting PXB cells . Interestingly DSF also attenuated 
migration of hepatoma cells . Conclusions: DSF is a SNARK 
kinase inhibitor and exhibits anti-HCV, anti-TGF-β and 
anti-HCC activity . There may be clinical utility for DSF or 
other SNARK kinase inhibitors as HCC preventive agents . 
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Prohibitin 1 Regulates Interleukin-8 Expression 
in Multiple Human Cancers
JinWon Yang1, Heping Yang1, Wei Fan1,2, Jiaohong Wang1, 
Jose M. Mato3, Shelly C. Lu1; 1Medicine, Division of Digestive 
and Liver Diseases, Cedars-Sinai Medical Center, Los Ange-
les, CA; 2Department of Geriatrics, Guangzhou First People’s 
Hospital, Guangzhou 510180, China; 3Centro de Investigación 
Biomédica en Red de Enfermedades Hepáticas y Digesti-
vas (Ciberehd), Technology, Park of Bizkaia, CIC bioGUNE,  
Derio, Spain

Background: Prohibitin 1 (PHB1) is a mitochondrial chap-
erone whose expression is dysregulated in multiple cancers . 
We showed hepatocyte-specific Phb1 knockout mice 
develop multi-focal hepatocellular carcinoma (HCC) and 
Phb1 heterozygotes are predisposed to cholestasis-associ-
ated cholangiocarcinoma (CCA) . Most patients with HCC 
and CCA have reduced PHB1 expression . Here we aimed to 
determine PHB1 target genes to better understand how 
PHB1 influences liver tumorigenesis . Methods: Next gener-
ation sequencing (NGS)-RNA sequencing was carried out 
in PHB1 silenced-HepG2 cells . Genes, protein expression, 
and promoter activity were measured using real-time PCR, 
Western blotting, and transient transfection . Migration 
and invasion assays were performed in cancer cells treated 
with conditioned media with or without neutralizing anti-
body against IL-8 . Results: PHB1 silencing in HepG2 cells 
upregulated soluble mediators secreted by tumor cells 
including interleukin-8 (IL-8), platelet-derived growth 
factor subunit A, matrix metalloproteinase-2 and trans-
forming growth factor b1 . PHB1 silencing downregulated 
E-cadherin, a marker of epithelial mesenchymal transi-
tion (EMT) . We focused on IL-8 as this is the gene most 
up-regulated by PHB1 silencing (by 16-fold) . We found 
IL-8 expression is induced by PHB1 silencing in three HCC 
cells (HepG2, Huh7 and Hep3B), Huh-28 cells (CCA cell line) 
and HCT116 cells (colorectal carcinoma cell line) . Overex-
pressing PHB1 lowered IL-8 expression and secretion . PHB1 
silencing activated the IL-8 promoter activity . IL-8 tran-
scription is predominantly activated by NF-κB, with addi-
tional supportive roles from AP-1 and C/EBP-β . We found 
silencing PHB1 increased NF-κB-driven promoter activity, 
JNK activity and induced nuclear translocation of c-Jun 
in multiple cancer cells, supporting the underlying mech-
anism being activation of NF-κB and AP-1 . Conditioned 
medium from PHB1 silenced-HepG2 cells increased migra-
tion and invasion of parental HepG2 and SK-hep1 cells 
and this was blocked by co-treatment with neutralizing 
IL-8 antibody . Mesenchymal HCC lines (SNU475, SNU449, 
SK-hep1) have much lower PHB1 expression than epithelial 
HCC lines (HepG2, Huh7, Hep3B) . Overexpressing PHB1 in 
mesenchymal HCC lines lowered the expression of N-cad-
herin, Snail and Slug . Conclusions: Reduced PHB1 expres-
sion induced IL-8 transcription by activating NF-κB and 
AP-1 . This enhanced IL-8 release, which can increase cancer 
cell migration and invasion in autocrine and paracrine 
manner . IL-8 is a driver of EMT and here we show PHB1, 
known mainly as a mitochondrial chaperone protein, can 
negatively regulate EMT by suppressing IL-8 .

Disclosures:
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Regulation of cellular senescence by long 
non-coding RNA transcribed from an ultracon-
served region during alcoholic liver injury
Kelly M. McDaniel1,2, Tianhao Zhou1,2, Keisaku Sato1, 
Sugeily Ramos-Lorenzo1,2, Nan Wu1, Julie Venter1, Ying Wan1, 
Heather L. Francis1,2, Shannon S. Glaser1,2, Gianfranco Alpini1,2, 
Fanyin Meng1,2; 1Digestive Disease Research Center, Baylor 
Scott & White Healthcare, Texas A&M HSC College of Med-
icine, Temple, TX; 2Research, Central Texas Veterans Health 
Care System, Temple, TX

Background: Human transcribed ultraconserved regions 
(T-UCRs) are long non-coding RNAs (LncRNAs) that are 
transcribed from ultraconserved regions (UCRs) in the 
human genome . Accumulation of senescent hepatocytes 
may contribute to loss of functional hepatic mass and lead 
to alcoholic liver decompensation and fibrosis . The current 
study aimed to characterize the functional role of T-UCR 
regulated cellular senescence during alcoholic-induced 
hepatitis . Methods: Senescence related T-UCR and gene 
expression was assessed using microArray, the cellular 
senescence PCR Array/Assays in ethanol- and LPS-treated 
normal human hepatocytes (N-Heps), as well as in liver 
specimens from a mouse model of chronic and binge 
ethanol feeding (the NIAAA model) relative to control liver 
tissue . Cellular senescence and viability were measured by 
SA-β-gal Activity and MTS assay . The in vivo anti-senescence 
effects were evaluated in TLR-4 knockout mice or lin28 
knockout mice treated with chronic and binge ethanol 
feeding . Results: We identified that chronic and binge 
ethanol feeding significantly increased the expression of 
uc .189, total liver histopathology score and hepatocellular 
senescence by PCR array and SA-β-gal assay, along with 
the reduced expression of let-7a microRNA . The up-reg-
ulation of hepatic senescence initiators PAI-1 and EGR1, 
were further verified by real-time PCR assay . Treatment of 
N-Heps with ethanol (86 mM) and LPS (20 ng/ml) for 72 hr 
significantly increased PAI-1 and EGR1 expression, along 
with the enhanced SA-β-gal activity and reduced cellular 
viability detected by MTS assay . Overexpressing of let-7a 
has significantly reduced uc .189 expression and blocked 
enhanced cellular senescence in ethanol and LPS treated 
N-Heps . Silencing of uc .189 has also decreased ethanol and 
LPS-induced senescence and increased viability in N-Hep 
cells . TLR4 knockout mice and lin28 knockout mice with 
reduced uc .189 /enhanced let-7a expression displayed 
less sensitivity to alcoholic injury, along with enhanced 
SA-β-gal activity and reduced expressions of α-SMA, 
Col1A1 and TIMP-1 . Silencing uc .189 by TLR4/lin28 deple-
tion also significantly reduced hepatic p53, PAI-1 and 
EGR1 expressions in chronic and binge ethanol feeding 
mice, suggests a critical role of specific T-UCR regulated 
cellular senescence during ALD . Summary and Conclusion: 
Our results demonstrate the important contributions of 
let-7a-uc .189 axis to LPS induced cellular senescence and 
alcoholic hepatitis . The findings provide new insight into 
the function of long non-coding RNA regulated cellular 
senescence and testing novel therapeutic approaches for 
human alcoholic liver diseases . 
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Pericentral hepatocytes produce IGF-2 to 
promote liver regeneration during special inju-
ries
Junlai Liu1, Xiao Hu2, Jie Chen3, Xin Wang4, Tao Chen3, 
Pengyu Huang1; 1School of Life Science and Technology, 
ShanghaiTech University, Shanghai, China; 2Institute of Bio-
chemistry and Cell Biology, Institute of Biochemistry and Cell 
Biology, Shanghai, China; 3Sun Yat-sen Memorial Hospital, 
Sun Yat-sen University, Guangzhou, China; 4The Key Labora-
tory of National Education Ministry for Mammalian Reproduc-
tive Biology and Biotechnology, Inner Mongolia University, 
Huhhot, China

Background: Liver regeneration happens after various 
types of injuries . Unlike the well-studied liver regenera-
tion caused by partial hepatectomy, there is accumulating 
evidence suggesting that liver regeneration during other 
injuries may result from some unknown mechanism . In 
this study, we aimed to elucidate the functions of differ-
entially regulated growth factors during some chronic 
liver injury conditions . Methods: For single dose of CCl4 
treatment, C57BL/6 mice were intraperitoneally injected 
with CCl4, and sacrificed for analysis four days later after 
injection . For repeated CCl4 treatment, 0 .5 ml/kg CCl4 was 
given to C57BL/6 mice daily by gastric gavage for 4 weeks . 
Fah-/- mice were maintained on 7 .5 μg/ml NTBC water, 
and liver injuries of Fah-/- mice were induced by removal 
of NTBC . Results: In this study, we found that insulin-like 
growth factor 2 (IGF-2) was drastically induced following 
the liver injuries caused by tyrosinemia or long-term treat-
ments of carbon tetrachloride (CCl4) . However, it was not 
observed during the acute liver injuries after partial hepa-
tectomy or single treatment of CCl4 . Remarkably, most of 
IGF-2 expressing hepatocytes were located at the histolog-
ical area around the central vein of liver lobule after the 
liver injuries caused either in Fah-deficient mice or in CCl4 
chronically treated mice . Hepatocyte proliferation in vivo 
was significantly promoted by the induced IGF-2 over-ex-
pression, which could be inhibited by AAV-delivered IGF-2 
shRNAs or linsitinib, an inhibitor of IGF-2 signaling . Prolif-
erating hepatocytes in vivo responded to IGF-2 via both 
insulin receptor and IGF-1 receptor . IGF-2 also significantly 
promoted DNA synthesis of primary hepatocytes in vitro . 
More interestingly, the significantly induced IGF-2 was 
also found to co-localize with glutamine synthetase in the 
region enriched with proliferating hepatocytes for the 
liver samples from patients with liver fibrosis . Conclusion: 
IGF-2 is produced by pericentral hepatocytes to promote 
hepatocyte proliferation and repair tissue damage in the 
setting of chronic liver injury, which is distinct from the 
signaling that occurs after partial hepatectomy . 
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Aberrant unfolded protein response (UPRMT) 
reflects premature hepatocyte senescence in 
cirrhotic liver and ClpP overexpression attenu-
ates senescence
Bijoya Sen1, Archana Rastogi2, Nirupma Trehanpati1, Vini-
yendra Pamecha3, Shiv K. Sarin4, Gayatri Ramakrishna1; 
1molecular and cellular medicine, institute of liver and biliary 
sciences, Delhi, India; 2pathology, institute of liver and biliary 
sciences, Delhi, India; 3HPB surgery, institute of liver and bil-
iary sciences, Delhi, India; 4Hepatology, institute of liver and 
biliary sciences, Delhi, India

Background: Mitochondrial degeneration leading to 
oxidative stress is considered a trigger for senescence 
and is often seen in cirrhotic liver . Role of mitochondrial 
unfolded protein response (UPRMT) has been proposed 
in longevity of lower organisms such as C.elegans . The 
role of UPRMT in mammalian ageing and chronic diseases 
is unknown . We evaluated the molecular and cellular 
changes, especially the mitochondrial associated func-
tions and the role of UPRMT in senescent hepatocytes and 
in cirrhotic liver . Methods: 2μM doxorubicin was used 
to induce premature senescence in hepatocellular carci-
noma (HCC) cell lines (HepG2 and Huh7) . Establishment 
of senescence was confirmed by SA-β-Galactosidase posi-
tivity and variety of growth arrest markers . Mitochondrial 
dysfunction in senescent cells was monitored by trans-
mission electron microscopy (TEM), mitochondrial depo-
larization, and changes in expression of genes involved 
in UPRMT . Explant cirrhotic liver (cryptogenic etiology) 
was evaluated for senescence associated changes along 
with markers of UPRMT . Results: Low dose of doxorubicin 
induced senescent like features in immortalized hepato-
cytes and HCC cell lines (HepG2, Huh7) . Senescent changes 
included SA-β-galactosidase positivity, permanent growth 
arrest in G2/M phase of cell cycle and increased expression 
of DNA damage markers (H2AX and H3K9Me3) . Disinte-
grated mitochondrial cisternae in senescent cells indicated 
dysfunctional mitochondrial, which was supported by 
decreased mitochondrial polarity together with depletion 
of mitochondrial DNA . Senescent cells also showed signif-
icant downregulation of UPRMT genes such as ClpP, ATF5 
and mtHSP60 . Overexpression of mitochondrial protease, 
ClpP alleviated the UPRMT, restored the mitochondrial 
functioning and prevented the senescent associated 
changes . The cryptogenic cirrhotic liver explants showed 
senescence associated changes such as SA –β-gal staining 
and increased expression of senescent markers such as 
H2AX, p21, SIRT2 and p53 by immunohistochemistry (IHC) . 
Cirrhotic livers also showed decreased expression levels of 
UPRMT genes, especially ClpP, ATF5 and mtHSP60 by both 
real time PCR and IHC, thereby indicating the compromised 
functioning of mitochondria . Conclusions: The present 
study highlights impaired UPRMT as a hallmark feature of 
senescent cells and also cirrhotic liver harbouring senescent 
hepatocytes . Overexpression of ClpP in hepatoma cells not 
only restored the UPRMT but also rescued the senescent 
phenotype . Augmenting UPRMT function appears a prom-
ising strategy to avert senescent associated degenerative 
changes in hepatocytes and possibly delaying progression 
of liver disease
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Anti-miR-32-5p therapy reverses multidrug resis-
tance in hepatocellular carcinoma through 
inhibiting the PI3K/Akt pathway.
Xiao Fu1, Mengjie Liu1, Hongqing Wen1,3, Shuhong Wang1, 
Yujuan Yang2, Kejun Nan1, Yu Yao1, Tao Tian1; 1Department 
of Medical Oncology, The First Affiliated Hospital of Xi’an 
Jiaotong University, Xi’an, China; 2The third Department of 
Cardiology, Shaanxi Provincial People’s Hospital, Xi’an, China; 
3Third Hospital of Xi’an, Xi’an, China

Background and aim Multidrug resistance is the predom-
inant obstacle for hepatocellular carcinoma (HCC) 
treatment . The PTEN/PI3K/Akt pathway contributes to 
chemoresistance in different types of cancers by regu-
lating proliferation, apoptosis, angiogenesis, EMT, and 
autophagy . Our previous study demonstrated that overex-
pressing PTEN re-sensitizes HCC cells to sorafenib . Subtle 
gene dosage decrease in PTEN leads to tumorigenesis, and 
microRNAs (miRs) are the main cause of reduced PTEN 
expression . Although dysregulation of miR-32-5p has 
been demonstrated to be involved in several cancers, its 
function in multidrug resistance in HCC is not clear . The 
main purpose of our study is to understand the role of 
miR-32-5p in inducing multidrug resistance in HCC and 
to assess the toxicity of anti-miR-32-5p therapy . Methods 
We first detected the expression of miR-32-5p and PTEN 
in a multidrug-resistant cell line (Bel/5-FU) and sensitive 
cell line (Bel7402), 44 HCC and 28 para-carcinoma liver 
tissues through real-time PCR, and assessed the correla-
tion between miR-32-5p and PTEN in 44 HCC patients . We 
next used dual-luciferase gene reporter assay to validate 
PTEN is the direct target of miR-32-5p . Gain- and loss-of-
function experiments were then used to determine the 
underlying mechanisms of miR-32-5p and PTEN in inducing 
multidrug resistance both in vitro and in vivo . Finally, body 
weight, hematology analysis and hematoxylin and eosin 
(H&E) stain of liver, kidney, and lung of nude mice were 
used to determine the toxicity of anti-miR-32-5p . Results 
We found that miR-32-5p was significantly elevated but 
PTEN was decreased in Bel/5-FU and HCC tissues . A strong 
negative correlation between miR-32-5p and PTEN was 
found in 44 HCC tissues (r=-0 .306, p=0 .044) . An increased 
miR-32-5p or decreased PTEN expression predicted poor 
survival with shorter OS and PFS . Dual-luciferase gene 
reporter assay revealed that PTEN was the direct target of 
miR-32-5p . Both in vitro drug resistance experiments and 
nude mice xenograft tumor models showed upregulation 
of miR-32-5p could promote multidrug resistance via the 
PTEN/PI3K/Akt pathway accompanied by EMT and angio-
genesis, and vice versa . Finally, in vivo toxicity evaluation 
revealed that the combination of 5-FU and anti-miR-32-5p 
is non-toxic to nude mice, indicating anti-miR-32-5p might 
be a novel combined therapeutic target to reverse drug 
resistance in HCC . Conclusion Our study demonstrated 
that the miR-32-5p/PTEN/PI3K/Akt pathway induces multi-
drug resistance in HCC through angiogenesis and EMT and 
suggested that anti-miR-32-5p is non-toxic to nude mice 
and might be a novel therapeutic target to reverse 5-FU 
resistance in HCC .
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Hepatitis E virus infection induces mitochon-
drial fusion to facilitate viral replication
Yijin Wang1, Qiuwei Pan2, Jing-Min Zhao1; 1Department of 
Pathology and Hepatology, Beijing 302 Hospital, Beijing, 
China; 2Department of Gastroenterology and Hepatology, 
Erasmus MC-University Medical Center, Rotterdam, Nether-
lands

Background: The liver contains abundant copies of mito-
chondria, which play important roles in physiology and 
pathogenesis . Viruses have been reported to disrupt 
mitochondrial machinery by manipulating their dynamics 
including the processes of fusion and fission to facilitate 
viral infections . This study aims to investigate whether 
hepatitis E virus (HEV) explore the mitochondrial dynamics 
to favour its infectious process . Methods: Electron micro-
scope was performed to observe mitochondrial ultrastruc-
ture in HEV infected liver tissue . 26 HEV patients’ biopsies 
were reviewed for mitochondrial morphology by confocal 
immunofluorescent imaging . Human liver Huh-7 cells were 
used to model HEV infection in vitro and mitochondrial 
dynamics was observed by confocal immunofluorescent 
imaging . Lentiviral mediated RNAi was applied to silence 
genes regulating mitochondrial dynamics . Viral replication 
were analysed by quantitative real-time polymerase chain 
reaction (qPCR) . Results: Transmission electron micros-
copy of HEV-infected liver tissue showed the features 
of injury mitochondria with swollen shape and obscure 
cristae, indicating HEV infection may induce mitochondrial 
impairment . Additionally, mitochondria connection each 
other were observed in biopsies of HEV infected patients . 
Consistently, in vitro cell culture model revealed that HEV 
infection perturbed mitochondrial dynamics by promoting 
mitochondrial fusion, which displayed elongated mito-
chondria compared with that in uninfected cells . HEV 
infection stimulated gene expression of OPA1 and Mfn1, 
which are the positive regulators of mitochondrial fusion . 
In OPA1 and Mfn1 silencing cells, both the uninfected 
and HEV-infected cells presented fragmented mitochon-
dria because of the impairment of the fusion machinery . 
Importantly, silencing of OPA1 or Mfn1 resulted in signif-
icant decrease of HEV RNA, suggesting that HEV-induced 
mitochondrial fusion facilitates viral infection . Since mito-
chondrial dynamics have been reported to associate with 
innate immunity, we therefore explored the regulation of 
mitochondrial dynamics on anti-viral immune response . 
Interestingly, OPA1- or Mfn1-silenced cells concurrently 
triggered the stimulation of antiviral interferon-stimulated 
genes (ISGs), suggesting the increased viral replication by 
HEV-induced mitochondrial fusion is partially through 
interfering cellular antiviral immune response . Conclu-
sions: HEV infection results in mitochondrial corruption . 
Mechanistically, HEV stimulates mitochondrial fusion and 
attenuates cellular immunity to facilitate viral replication . 
Thus, targeting mitochondrial dynamics may represent a 
viable option for antiviral drug development against HEV .
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Human and Baculovirus-Insect Manufacturing 
Platforms Generate Chemically and Function-
ally Distinct AAV Vectors with Sexually Dimor-
phic Liver Transduction.
Nicole K. Paulk1, Neil Rumachik2, Stacy Malaker2, Chris Adams3, 
Ryan Leib4, Carolyn R. Bertozzi2, Mark Kay1; 1Pediatrics, Stan-
ford University, Menlo Park, CA; 2Chemistry, Stanford Univer-
sity, Stanford, CA; 3Proteomics, Stanford University, Stanford, 
CA; 4Vincent Coates Mass Spectrometry Core, Stanford Univer-
sity, Stanford, CA

BACKGROUND Despite encouraging outcomes in pre-clin-
ical and early adeno-associated virus (AAV) clinical trials, 
vector efficacies in several recent gene therapy trials 
were highly discordant . Mechanisms underlying these 
phenomena remain unknown . Transitions to new manu-
facturing platforms using baculovirus-infected insect 
cells appeared to correlate with discordant trials . We 
hypothesized that the two leading recombinant AAV 
manufacturing platforms, baculovirus-infected insect and 
transiently-transfected human cells, result in different 
capsid post-translational modifications (PTMs), affecting 
function . METHODS We utilized deep proteomic profiling 
with high-resolution mass spectrometry (nLC-ESI-MS/MS), 
two-dimensional isoelectric focusing with enzymatic modi-
fications, transmission electron microscopy and compara-
tive functional transduction assessments in large age and 
gender-controlled mouse cohorts . Vector lots for mass spec-
trometry were sourced from 8 human production facilities 
and 4 baculo-insect facilities, including GLP/GMP quality, 
to establish universiality of our findings . RESULTS Contrary 
to historical literature, AAV capsids are indeed post-trans-
lationally modified and differentially so in human and 
baculo-insect preparations . Modifications included glyco-
sylation, acetylation, phosphorylation, and methylation . 
PTMs were seen on every serotype of AAV tested to date 
(AAVs 1, 2, 4, 5, 6, 8, 9) . Using a custom transfer vector 
plasmid that functions to produce vector in both insect and 
human systems, and identical purification protocols for 
both platforms, we found that AAVs produced in human 
and baculo-insect systems are chemically and functionally 
distinct . When compared head-to-head for functional 
transduction in vivo, we noted significant differences in 
expression from insect and human-produced vectors in 
72 mice treated intravenously (for hepatic expression) or 
intramuscularly (for muscle expression) . Significant sexu-
ally dimorphic hepatic functional transduction differences 
were seen where male livers experienced greater expres-
sion than females . In addition, baculo-insect preps had host 
protein contamination which is particularly concerning as 
insect proteins can be allergenic in humans . CONCLUSIONS 
Our results show that AAV vector lots are differentially 
post-translationally modified when produced by human 
and baculo-insect platforms . These PTMs have implications 
for capsid folding, receptor binding, trafficking, expres-
sion kinetics, functional activity, stability and immunoge-
nicity . Addtional biochemical and mechanistic studies are 
needed to better understand the functional role PTMs and 
contaminants play in AAV safety and efficacy in the liver .
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Human Homologue of Maid contributes to DNA 
damage response pathway in HCC.
Kohei Ogawa1, Kenya Kamimura1, Ryo Goto1, Ryosuke Inoue1, 
Yoko Shinagawa1, Yuji Kobayashi1, Hiroyuki Abe1, 
Satoshi Abe1, Akira Sakamaki1, Takeshi Yokoo1, Hiro-
kazu Kawai1, Satoshi Yamagiwa1, Taro Takami2, Naoki Yama-
moto2, Isao Sakaida2, Shuji Terai2; 1Division of Gastroenterology 
and Hepatology, Graduate School of Medical and Dental Sci-
ences, Niigata University, Niigata, Japan; 2Department of Gas-
troenterology & Hepatology, Yamaguchi University Graduate 
School of Medicine, Yamaguchi, Japan

Background Murine maternal Id-like molecule (Maid) 
belongs to the helix-loop-helix (HLH) family of transcrip-
tional regulatory proteins which binds to various proteins, 
including Cyclin D1, E12, Jab1 and Olig1, and is involved 
in cell cycle regulation and differentiation . In addition, 
Human Homologue of Maid (HHM) has been reported to 
be involved in hepatocarcinogenesis and to contribute as 
a tumor suppressor . As our recent progress suggested that 
HHM might regulate the phosphorylation of Ataxia telan-
giectasia mutated (ATM), we have examined in this study, 
whether HHM involved in the DNA damage response and 
the molecular mechanism of HHM on hepatocarcinogen-
esis . Methods In vitro analyses of HHM on DNA damage 
response was performed in normal condition and after 
γ-ray irradiation using human liver cancer cell lines . Stable 
HHM overexpressed clones were established in HLE, HLF 
and hepatoma HepG2 cell lines and time-dependent cell 
growth rates and DNA damage response related gene 
expression was examined between the HHM overex-
pressed cells and non-transfected cells by Western blotting 
and immunohistochemical stainings . In vivo analyses using 
Maid knockout mice was performed to examine the DNA 
damage response under γ-ray irradiation and to monitor 
the carcinogenesis . Results The HHM overexpressed liver 
cancer cells showed significantly higher cell growth rates 
than that of non-transfected cells after DNA damage induc-
tion by γ-ray irradiation . The protein expression analyses 
showed that the DNA damage response related proteins 
showed significantly stimulated by HHM expression . A 
checkpoint kinase 2 (Chk2) and its phosphorylation were 
significantly increased after γ-ray irradiation in HHM over-
expressed clones . In vivo analyses on Maid knockout mice 
is ongoing performing experimental carcinogensis study 
using CCl4 and γ-ray irradiation as carcinogen to induce 
DNA damage . Conclusion These results suggest that the 
HHM expression contributes to the DNA damage response 
and its expression in liver cancer might contribute to be 
resistance to radiation and chemotherapy . The results 
from in vivo study will be the supporting evidence of the 
molecular mechanism of HHM .
Disclosures:
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694
Alterations in the NO-cGMP pathway may 
contribute to the development of portal hyper-
tension: Results of a study in rats with liver 
fibrosis/cirrhosis
Denise Schaffner1,3, Adhara Lazaro1, Irmgard Merfort3, 
Peter Hasselblatt4, Annette Schmitt-Gräff2, Peter Deibert1, 
Wolfgang Kreisel4; 1Institute for Exercise- und Occupational 
Medicine, Medical Center – University of Freiburg, Faculty 
of Medicine, University of Freiburg, Freiburg, Germany; 
2Institute of Clinical Pathology, Medical Center – Univer-
sity of Freiburg, Faculty of Medicine, University of Freiburg, 
Freiburg, Germany; 3Department of Pharmaceutical Biology 
and Biotechnology, University of Freiburg, Freiburg, Germany; 
4Internal Medicine II, Gastroenterology, Hepatology, Endo-
crinology, and Infectious Diseases, Medical Center – Univer-
sity of Freiburg, Faculty of Medicine, University of Freiburg, 
Freiburg, Germany

Background: Liver cirrhosis is associated with an imbal-
ance between vasodilation and vasoconstriction in the 
splanchnic system and in sinusoids . The investigation of the 
nitric oxide- cyclic guanosine monophosphate (NO-cGMP) 
pathway, a key regulator of vascular smooth muscle tone, 
may yield information on the pathophysiology of portal 
hypertension . A rat model of thioacetamide (TAA)-in-
duced liver fibrosis/cirrhosis was used to reproduce alter-
ations in the NO-cGMP pathway in liver injury . Methods: 
25 male Wistar rats were studied (11 controls, 14 treated 
animals: 0 .03g TAA/100ml drinking water for 16 weeks) . 
TAA dosage was adjusted weekly according to the body 
weight changes . Hepatic gene expressions of endothelial 
and inducible NO synthase (eNOS and iNOS), phosphodies-
terase 5 (PDE5), soluble guanylate cyclase subunit a1 and 
b1 (sGCa1 and sGCb1) were determined by qRT-PCR . Serum 
cGMP was measured by ELISA using carotid arterial blood . 
PDE5-expression was determined by immunohistochem-
istry . The degree of fibrosis was estimated by the Desmet 
score . For statistical analysis of group differences the Krus-
kal-Wallis test was used . Results: 43% (6/14) of TAA-treated 
rats developed liver fibrosis (Desmet score 1-3), while 57% 
(8/14) developed liver cirrhosis (Desmet score 4) . Gene 
expression analysis revealed significantly increased expres-
sion of eNOS (1 .5fold), PDE5 (7 .7fold), and sGCb1 (2 .1fold) 
in fibrotic livers compared to controls . Serum cGMP 
concentrations in fibrotic livers were decreased (-34%) . 
Significantly increased expression of eNOS (2 .2fold), 
PDE5 (11fold), sGCa1 (1 .7fold) and sGCb1 (3fold) was 
observed in cirrhotic livers compared to controls, while 
cGMP concentrations were significantly decreased (-40%) . 
iNOS expression was only detected in fibrotic and cirrhotic 
livers . Immunohistochemistry of cirrhotic livers showed a 
markedly increased PDE5-expression in hepatic stellate 
cells compared to control livers . Conclusion: This animal 
model of TAA-induced liver fibrosis/cirrhosis revealed char-
acteristic alterations in the NO-cGMP pathway: cGMP, a 
key mediator of vasodilation, is reduced due to increased 
PDE5-expression in the sinusoids . These changes support 
the hypothesis that sinusoids remain in a contractile state 
in cirrhosis, thereby contributing to portal hypertension . 
Therefore, the use of PDE5-inhibitors should be further 
investigated in clinical trials as a possible adjunct in the 
management of portal hypertension .
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Dysregulation and functional roles of microR-
NA-133b in hepatocellular carcinoma
Takayuki Kogure1,2, Jun Inoue2, Eiji Kakazu2, 
Masashi Ninomiya2, Tomoaki Iwata2, Teruyuki Umetsu2, 
Satoshi Takai2, Takuya Nakamura2, Tooru Shimosegawa2, 
Kennichi Satoh1; tkogure@med.tohoku.ac.jp; 1Gastroenterol-
ogy, Tohoku Medical and Pharmaceutical University, Sendai, 
Japan; 2Gastroenterology, Tohoku University School of Medi-
cine, Sendai, Miyagi, Japan

Background: Extracellular vesicles derived from hepato-
cellular carcinoma (HCC) cells modulate the development 
of HCC by transferring microRNAs . We have previously 
reported that miR-133b is one of the microRNAs exclu-
sively expressed in exosomes . It has been reported that 
miR-133b is down-regulated in various types of neoplasm 
and induces cells death by targeting anti-apoptotic 
proteins . We investigated the expression and function 
of miR-133b in HCC . Methods: miR-133b expression was 
determined by quantitative RT-PCR in human HCC tissues, 
the adjacent liver tissues, and HCC cell lines . HCC cells 
were electroporated with synthetic precursor miR-133b 
to force the expression of miR-133b . Cell proliferation 
was assessed with growth curve assay and MTS assay . 
Induction of apoptosis was assessed morphologically and 
caspase-3/7 activation using a luminometric assay . Expres-
sion of anti-apoptotic proteins was detected by immuno-
blotting . The serum expression levels of miR-133b in HCC 
patients (n = 10), chronic hepatitis C patients (n = 10) and 
healthy control (n = 10) was evaluated by next genera-
tion sequencing . Results: The expression of miR-133b was 
significantly decreased in human HCC tissues compared 
with adjacent liver tissues (49 .0 ± 8 .5 %) . Down-regulation 
of miR-133b was significant in HCC cell lines, HepG2, PLC/
PRF/5 and Hep3B compared to human primary hepatocyts . 
Forced expression of miR-133b in HCC cells significantly 
decreased cell growth by 54 .7% in PLC/PRF/5 and 31 .3% 
in Huh7 cells at 72 hours . Cell viability determined by MTS 
assay decreased by 48 .2% in PLC/PRF/5 and 30 .1% in Huh7 
at 72 hours after the transfection of miR-133b . miR-133b 
induced apoptotic cells by 22 .6% and 18 .6%, with an 
increase in caspase-3/7 activity by 2 .1-fold and 2 .3-fold in 
PLC/PRF/5 and Huh7, respectively . Protein expression of 
previously reported targets, Mcl-1, Bcl-w and c-Met, was 
examined by immunoblotting . No significant change was 
observed in the expression of Mcl-1 and Bcl-w after the 
forced expression of miR-133b, however, the expression 
of c-Met was reduced to 48 .3% in PLC/PRF/5 and 23 .8% in 
Huh7 . MET 3’UTR reporter assay was performed and the 
luciferase activity was decreased 55 .3% after co-transfec-
tion of 3’UTR reporter vector with miR-133b compared 
with negative control . Sera from HCC patients contained 
higher levels of miR-133b than sera form chronic hepa-
titis C patients and healthy controls . Conclusion: miR-133b 
could regulate progression of HCC by targeting c-Met . 
These observations identify miR-133b as a diagnostic 
marker and a therapeutic target of HCC .
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Rescue of the Epigenetically Silenced 
microRNA miR-493-5p Inhibits Liver Cancer 
Progression
Luc Gailhouste; Division of Molecular and Cellular Medicine, 
National Cancer Center Research Institute, Tokyo, Japan

Background: Alteration of microRNAs (miRNAs) has been 
widely reported in cancer, including hepatocellular carci-
noma (HCC) . However, little is known about the regula-
tory mechanisms that lead to this abnormal expression . 
We previously reported that DNA methylation is a major 
biological phenomenon that controls the expression of 
specific miRNAs, which are associated with the mainte-
nance of a hepatospecific phenotype in liver cells (Gail-
houste et al ., Hepatology, 2013) . In the present study, 
we aimed to identify potential tumor-suppressor miRNAs 
silenced by aberrant CpG methylation in liver cancer cells . 
Methods: Human HCC cells were exposed to a demeth-
ylation agent to reactivate the miRNAs silenced by DNA 
hypermethylation . Next, we performed human miRNA 
microarray analyses to identify the miRNAs that responded 
to the treatment . To confirm that CpG demethylation 
was responsible for the reexpression of the highlighted 
miRNAs, we performed combined bisulfite restriction 
analysis (COBRA) . Following miRNA experimental reex-
pression, cell proliferation and invasion properties were 
evaluated in vitro as well as HCC tumor growth in vivo . 
Results: Here, we highlighted a major tumor-suppressor 
miRNA, miR-493-5p, which was found to be silenced by 
CpG hypermethylation in HCC cells . Interestingly, knock-
down of the DNA methyltransferase (DNMT) 1 enzyme 
was associated with the demethylation of miR-493-5p 
promoter region and restauration of its expression . 
Furthermore, we demonstrated that miR-493-5p recue 
suppressed HCC cell proliferation, motility, and invasion 
in vitro . Next, we identified insulin-like growth factor 
2 (IGF2) as a direct target of miR-493-5p using a 3'-UTR 
reporter assay . Thus, miR-493-5p expression was inversely 
correlated with IGF2 at both mRNA and protein levels . 
In addition, the silencing of IGF2 using a siRNA approach 
was able to mimic the effect of miR-493-5p overexpression 
in HCC cells . Lastly, miR-493-5p reexpression promoted a 
significant anticancer response in vivo by terminating HCC 
tumor growth . Conclusion: These results demonstrate that 
miR-493-5p is epigenetically silenced by DNA hypermeth-
ylation in liver cancer cells . After restoring its expression, 
miR-493-5p acts as a tumor-suppressor miRNA by targeting 
IGF2 . Combined, our data suggest the therapeutic poten-
tial of this miRNA for the treatment of hepatic tumors .
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Temporal adaptations and transcriptional 
reprogramming in mice liver after systemic 
deletion of c-MET
Bharat Bhushan, Shirish Paranjpe, George K. Michalopoulos; 
Department of Pathology, University of Pittsburgh, School of 
Medicine, Pittsburgh, PA

c-MET is a tyrosine kinase protein that functions as a 
receptor for hepatocyte growth factor (HGF) . The HGF-MET 
signaling pathway is known to regulate important biolog-
ical and pathophysiological processes in liver including 
development, proliferation, fibrosis and hepatocellular 

cancer . Although, MET appear to be crucial for liver func-
tion, deletion of MET in adult mice was found not to 
be detrimental for quiescent liver function . Thus, in the 
current study, temporal dynamics of transcriptomic profile 
in liver was investigated following deletion of MET . MET 
was systemically deleted in adult mice using a tamoxi-
fen-inducible CRE system . Gene expression profile of liver 
from wild type (WT) and MET KO mice was compared 
at different time points after MET deletion (1, 4, 8 and 
12 weeks) using microarray . Ingenuity Pathway Analysis 
(IPA) was utilized for analysis of altered upstream regu-
lators and canonical pathways . Deletion of MET resulted 
in genome-wide alteration of gene expression pattern in 
liver with more than 3000 genes altered at-least 2-fold 
within a week after deletion . Interestingly, gene expres-
sion of several important liver secreted proteins including 
albumin, transferrin, transthyretin, coagulation factors 
and apolipoproteins was remarkably reduced at early 
time points after MET deletion, but was restored back 
to normal levels at 12 weeks after MET deletion . Impor-
tantly, several major cytochrome P450 enzymes involved 
in drug metabolism were remarkably altered at early time 
points including Cyp2e1 and Cyp3a11, but returned back 
to normal levels at 12 weeks after MET deletion . Gene 
expression of several pro-apoptotic genes was upregu-
lated at early time points and decreased at 12 weeks and 
opposite pattern was observed for anti-apoptotic genes . 
IPA analysis revealed that several canonical signaling path-
ways involved in fatty acid metabolism, hepatic fibrosis/
stellate cell activation and proliferation were altered at 
early time points, which tend to normalize with time . 
Similar pattern was also observed for activation of several 
key upstream regulators including β-catenin and NF-κB . In 
conclusion, acute deletion of MET resulted in alteration of 
several genes important for maintaining hepatic function . 
However, chronic loss of MET function resulted in adapta-
tions as evidenced by temporal changes in transcriptome 
and restoration of expression profile of genes important 
for maintaining key hepatic functions such as secretion 
and drug metabolism . Thus, chronic deletion of MET 
results in reprogramming of transcriptome that possibly 
contributed to maintenance of hepatostat .
Disclosures:
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Inducible Knockdown of c-Jun N-terminal 
Kinase-2 (Jnk2) in hepatocytes has a stage 
dependent effect on disease progression.
Marius M. Woitok1, Dennis Doleschel2, Miguel E. Zoubek1, 
Fabian Kiessling2, Wiltrud Lederle2, Christian Trautwein1, 
Francisco Javier Cubero3; 1Department of Internal Medicine 
III, University Hospital RWTH Aachen, Aachen, Germany; 
2Institute for Experimental and Molecular Imaging, University 
Hospital RWTH Aachen, Aachen, Germany; 3Microbiología I 
(Inmunología), Universidad Complutense de Madrid, Madrid, 
Spain

Background: The prevalence of non-alcoholic fatty liver 
disease (NAFLD), including the more aggressive non-al-
coholic steatohepatitis (NASH), and its complications 
cirrhosis and hepatocellular carcinoma (HCC), is constantly 
increasing in developed countries . The c-Jun N-terminal 
kinases (JNKs) play a crucial role in liver physiology and 
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disease pathogenesis . In the present study, we aimed to 
investigate the outcome of Jnk2 inhibition in hepato-
cytes, in a setting of chronic liver disease (CLD) . Methods: 
Inhibition of Jnk2 specifically in hepatocytes using siRNA 
(siJnk2) was first performed in vitro in Hepa 1-6 cells and 
validated in vivo in an experimental model of chronic liver 
disease, the NEMO mice . The effects of siJnk2 adminis-
tration were investigated at different stages of CLD . 
Furthermore, fluorescence molecular and microcomputed 
tomography (FMT, μCT) were included to validate the 
results . Results: siJnk2 treatment in an early phase of CLD 
in Nemo mice caused significant elevated serum levels 
which was in line with increased immune infiltration in 
the liver parenchyma normally visible at this age . Further-
more, siJnk2 treatment caused increased hepatocyte 
ballooning as well as features of large-cell dysplasia with 
strong anisokaryosis . In contrast, chronic siJnk2 adminis-
tration of 10-month-old NEMO mice resulted in improved 
serum values and the liver parenchyma displayed a signifi-
cant reduction of steatohepatitis and immune infiltration . 
In addition, livers displayed reduced lipid deposition in 
hepatocytes, hepatocellular apoptosis and compensatory 
proliferation . Sirius red collagen staining revealed signifi-
cantly improved hepatic fibrogenesis also displayed by a 
reduction of hepatic stellate cell activation/matrix deposi-
tion markers . Moreover, chronic siJnk2 treatment dramat-
ically reduced end-stage HCC formation typically seen in 
Nemo mice within 52 weeks by a reduced presence of 
premalignant and malignant liver tumors corresponding 
to dysplastic nodules and differentiated hepatocellular 
carcinomas, respectively . Conclusions: siJnk2 therapy 
successfully depleted Jnk2 levels both in vivo and in vitro . 
Jnk2 knockdown resulted in a stage dependent change in 
disease progression . While in the acute stage Jnk2 inhi-
bition deteriorated liver function, in the chronic phase it 
blocked disease progression and HCC formation . Hence 
siRNA formulated delivery to hepatocytes is a suitable 
therapeutic option, but needs careful evaluation as it has 
a stage dependent effect on liver disease progression .
Disclosures:
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New insights on the role of endoplasmic retic-
ulum stress response in development of hepa-
tocellular carcinoma
Yizhou Zhang, Kazuaki Chayama; Department of Gastroenter-
ology and Metabolism, Hiroshima University, Hiroshima City, 
Japan

Background: Accumulation of misfolded and unfolded 
proteins in the lumen of the endoplasmic reticulum (ER) 
causes ER stress, which activates a group of ER-resident 
sensor/transducer proteins that attempt to restore ER 
homeostasis . Dysregulation of ER stress sensor/transducer 
proteins has been detected in a broad range of biological 
processes including cancer . Methods: In this study, we first 
examined the expression level of all the seven ER stress 
sensers/transducers identified so far in 19 resected hepa-
tocellular carcinoma (HCC) species, and validated, with 
immunohistochemistry, the over-activation of an ER stress 
transducer, CREB3L2/BBF2H7, in tumorous tissues . Using 

siRNA, live-cell imaging, western blotting and other tech-
niques, we further determined the role of BBF2H7 in cell 
proliferation and apoptosis, and analyzed its involvement 
in signaling pathways relating to development of HCC . 
We also established HepG2 clones which stably express 
N-terminal and C-terminal fragment of BBF2H7, respec-
tively, to verify the pro-proliferative functional domain 
of this molecule . Results: We show that knockdown of ER 
stress transducer BBF2H7 expression inhibited cell prolifer-
ation and survival of HCC by enhancing phosphorylation 
and suppressing ubiquitination of p53 . TGF-β1 activation, 
triggered by the recovery of AP-1, could be a mediator of 
BBF2H7-dependent p53 post-translational modification . 
Based on our finding that the C-terminal fragment of 
BBF2H7 binds to the AP-1 component cJun and its stable 
expression in HepG2 rescued the inhibited cell prolifera-
tion by BBF2H7 siRNA, we propose that this partial frag-
ment of BBF2H7 disrupts normal AP-1 transcriptional 
activity, by forming a competitive complex with cJun . 
Conclusions: Our findings suggest that the ER stress trans-
ducer BBF2H7 could trigger HCC carcinogenesis through 
the BBF2H7 / AP-1 / p53 axis .

Schematic diagram of the function of BBF2H7 in ER stress response induced 
HCC development.
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Pten Deletion in SOX9+ Hybrid Periportal 
Hepatocytes (HybHP) Leads to the Develop-
ment of Cholangiocarcinoma (CC)
Jingyu Chen1, Ni Zeng1, Lina He1, Chien-Yu Chen1, Bang-
yan L. Stiles1,2; 1Pharmacology and Pharmaceutical Sciences, 
USC School of Pharmacy, Los Angeles, CA; 2Keck School of 
Medicine, University of Southern California, Los Angeles, CA

Background: Cholangiocarcinoma (CC) is an aggressive 
malignancy of biliary duct system . In human, about 11% 
CC is known to carry Pten (phosphatase and tensin homo-
logue) mutation, exhibiting poor prognosis due to its 
progenitor cell characteristics . Nevertheless, the patho-
genesis of CC remains unclear . Aim: to reveal the cellular 
origin of CC, and to investigate the role of PTEN in these 
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cells . Methods & Results: In the mouse model (PtenloxP/

loxP; Alb-Cre+) mimicking human liver tumorigenesis, 
liver-specific Pten deletion led to the development of CC 
with high SOX9 (sex determining region Y-box 9) expres-
sion, suggesting a contribution of SOX9+ cells to CC . To 
address whether SOX9-expressing cells give rise to CC, we 
used a Sox9-CreERT tamoxifen-inducible transgenic line 
(PtenloxP/loxP; Sox9-CreERT; R26RYFP) to specifically delete 
Pten in SOX9+ cells and permanently label them and their 
progeny with YFP . Our study confirmed the contribution 
of SOX9+ cells as the CC developed in mice 12 months later 
after Pten deletion was composed of YFP+ cells . Recently, 
SOX9+ liver progenitor cells have been identified in the 
periportal area of liver lobules . These progenitor cells, as 
they are both positive for hepatocyte marker HNF4a and 
cholangiocyte marker SOX9, have been termed hybrid 
hepatocytes (HybHP) . To distinguish the role of two cell 
populations that are both positive for SOX9, i .e . cholan-
giocytes and HybHP, we further used different labeling 
strategies in mice . When tamoxifen was injected to Pten-
loxP/loxP; Sox9-CreERT; R26RYFP mice, both types of SOX9+ 
cells carried Pten deletion and were YFP labeled . After 
feeding the mice with a DDC diet for 1 month to induce 
liver injury, we observed an activation of ductal cells that 
were YFP positive . When without tamoxifen injection, by 
utilizing the CREERT leak in ductal cells, only the ductal 
cells were Pten mutated and YFP labeled in PtenloxP/loxP; 
Sox9-CreERT; R26RYFP mice . After DDC treatment, despite 
we observed similar expansion of ductal cells, these ductal 
cells were almost negative for YFP, indicating the origin 
of proliferative ductal cells are not cholangiocytes but 
HybHP . Indeed, when we specifically labelled hepatocytes 
and deleted Pten in them by injecting PtenloxP/loxP; R26RYFP 
mice with adeno-associated virus AAV8-TBG-Cre, the mice 
on the same DDC diet developed ductal hyperplasia that 
was positive for YFP . As expected, 1 year after AAV injec-
tion, all the PtenloxP/loxP; R26RYFP mice on a normal chow 
diet had large tumors with a characteristic of CC . Conclu-
sions: Pten deletion in SOX9+ cells initiates CC develop-
ment, and the origin of CC is SOX9+ HybHP rather than 
SOX9+ ductal cells .
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Lack of β-catenin in Hepatocytes Impairs 
Proliferation and Promotes Liver Progenitor 
Cell-Mediated Repair in Response to the 
Choline-Deficient Ethionine-Supplemented Diet
Jacquelyn Russell1, Wei-Yu Lu2, Marc Abrams3, Kari  
Nejak-Bowen1, Stuart J. Forbes2, Paul Monga1; 1Pathology, 
University of Pittsburgh, Pittsburgh, PA; 2Edinburgh Univer-
sity, Edinburgh, United Kingdom; 3Dicerna Pharmaceuticals, 
Boston, MA

Liver disease is the 12th leading cause of death in the United 
States . Treatments for chronic liver disease are limited due 
to incomplete understanding of liver regeneration mecha-
nisms . When the normal mechanism of liver regeneration, 
hepatocyte proliferation, is impaired, biliary epithelial cell 
(BEC)-derived liver progenitor cells (LPCs) are activated 
and mediate regeneration by differentiating into hepato-
cytes . The choline-deficient ethionine-supplemented (CDE) 
diet model of liver injury is known to induce prolifera-
tion of LPCs, but does not block hepatocyte proliferation . 

β-catenin signaling plays an important role in liver regen-
eration by promoting hepatocyte proliferation . Therefore, 
we hypothesized that β-catenin loss in hepatocytes would 
impair hepatocyte proliferation and lead to BEC-derived 
LPC-mediated hepatic repair in the CDE diet model . To this 
end, we performed genetic fate tracing in mice by utilizing 
adeno-associated virus serotype 8 carrying thyroid binding 
globulin-driven Cre (AAV8-TBG-Cre) to simultaneously 
delete β-catenin and permanently label hepatocytes with 
EYFP (KO2 mice) . Importantly, in this model BECs contain 
β-catenin and do not express EYFP . After two weeks of CDE 
diet, KO2 mice displayed increased liver injury and a lack of 
hepatocyte proliferation compared to β-catenin WT litter-
mates . Finally, in KO2 mice allowed two weeks recovery on 
normal diet after CDE diet we detected clusters of hepato-
cytes which expressed β-catenin and did not express EYFP, 
indicating that they originated from the BEC compart-
ment . We did not observe expansion of EYFP-negative 
hepatocytes in control mice where hepatocytes retained 
β-catenin expression . Furthermore, we performed positive 
lineage tracing in mice via tamoxifen-inducible cytoker-
atin 19 (Krt19)-driven Cre recombinase to label BECs with 
EYFP . In these mice we utilized anti-β-catenin small inter-
fering RNA (siRNA) conjugated to a hepatocyte-targeting 
ligand to knockdown expression of β-catenin specifically in 
hepatocytes (KO3 mice) . KO3 mice also displayed notably 
increased liver injury and significantly impaired hepato-
cyte proliferation after two weeks of CDE diet . After three 
weeks of CDE diet followed by two weeks of recovery we 
observed clusters of EYFP-positive hepatocytes in KO3 
mice, indicating BEC differentiation to hepatocytes . Thus, 
our results support the hypothesis that LPCs mediate liver 
regeneration when hepatocyte proliferation is impaired .
Disclosures:
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Generation of functional human hepato-
cyte-like cells from Bone Marrow Mesenchymal 
Stem Cells by defined factors
Pei-yi Xie1, Xiao-jun Hu2, Xiao-Chun Meng1, Zhi-yang Zhou1, 
Wen-ru Li1; Interventional Medicine Center, The fifth Affiliated 
Hospital of Sun Yat-sen University, Zhuhai, China, Guangdong 
Provincial Engineering Research Center of Molecular Imaging, 
Zhuhai, China; 1Department of Radiology, The Sixth Affiliated 
Hospital of Sun Yat-sen University, Guangzhou, China; 2Inter-
ventional Medicine Center, The fifth Affiliated Hospital of Sun 
Yat-sen University, Zhuhai, China, Zhuhai, China

Purpose: Hepatocyte-like cells from bone marrow-de-
rived mesenchymal stem cells (BM-MSCs) provided a new 
source for cell replacement therapy and drug screening . 
However, relatively low hepatic differentiation efficiency 
remains unsolvable in clinical application . By screening 
the effects of six transcription factors (TF) involved in liver 
development, we identify two TF, hepatocyte nuclear 
factor 4 alpha (HNF4α) and forkhead box A2(FOXA2), 
which can efficiently co-regulate human-induced hepato-
cyte-like (hiHep) cells from BM-MSCs . Methods: After 
screening 6TF, successful establishment of stable, high-
level expression of HNF4α and FOXA2 in hiHep cells were 
verified by flow cytometry, immunofluorescence and 
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RT-PCR . Measurements of albumin(ALB), urea, glucose, 
Indocyanine green (ICG) uptake and release, cytochrome 
P450 activity and gene expression were used to analysis 
maturated hepatic functions of hiHep cells . The efficacy 
of cell transplantation for acute liver failure(ALF) rats was 
analysis by survival rate, blood biochemistry and histo-
pathology . Results: We successfully screen TF'combina-
tions: HNF4α and FOXA2, and establish stable, high-level 
expression of HNF4α and FOXA2 in hiHep cells, which 
show typical epithelial morphology, express hepatic gene 
patterns and display functions characteristic of mature 
hepatocytes, including ALB and urea secretion, uptake 
and release ICG, glycogen storage, and cytochrome P450 
activity . The percentage of both ALB and α-1-antitrypsin 
(AAT) positive cells were approximately 72 .6% . What’s 
more, the hiHep cells can prolong survival rate of ALF rats 
and no tumorigenesis after transplantation . Conclusions: 
This study provides an accessible, feasible and efficient 
strategy to generate hiHep cells from BM-MSCs for autol-
ogous transplantation . These results indicated that hiHep 
cells are potentially applicable for liver diseases therapies 
and drug development .
Disclosures:

The following people have nothing to disclose: Pei-yi Xie, Xiao-jun Hu, 
Xiao-Chun Meng, Zhi-yang Zhou, Wen-ru Li

703 w
Gene Expression Profile of Chaperones in 
ATTR-derived Hepatocyte-like Cells
Christoph J. Niemietz, Lutz Fleischauer, Vanessa Sauer, 
Sarah Guttmann, Sara Reinartz Groba, Paula Ballmaier, 
Andree Zibert, Hartmut H. Schmidt; Klinik für Transplan-
tationsmedizin, Universitätsklinikum Münster, Münster,  
Germany

Transthyretin-related hereditary amyloidosis (ATTR) 
is caused by mutations of transthyretin (TTR), which 
is primarily expressed in the liver . A decreased thermo-
dynamic stability of TTR tetramers is thought to induce 
amyloidotic disease . Following TTR translation, a competi-
tion between ER-assisted folding (ERAF) and degradation 
(ERAD) seems to be an important parameter of patho-
genesis . One current hypothesis links the pathogenic 
mechanism to the protein quality control (PQC) system . 
We used induced pluripotent stem cell-derived (iPSC) 
hepatocyte-like cells (HLCs) to study the gene expression 
of various PQC genes which were previously identified to 
have a role in ATTR and other amyloidoses . Urine from 
ATTR patients (n=5) and healthy individuals (n=4) was 
processed for isolation of renal epithelial cells, followed 
by reprogramming into iPSCs using integration-free 
vectors having episomal elements . iPSCs were subjected 
to a treatment with Activin A, Wnt3a, FGF-2 and HGF for 
14 days for HLC differentiation . Various hepatic markers 
were assessed in the HLCs by functional analysis, gene 
expression profiling, and immunostaining . qRT-PCR was 
used to analyze gene expression . Protein expression was 
determined by western blot, ELISA and imunoprecipita-
tion . HLCs derived from five ATTR patients carrying three 
different mutations of TTR showed high expression of 
hepatic markers, like TTR, albumin and transferrin . 39 
genes related to PQC were analyzed: 32 genes encoded 
chaperones that are predominantly located intracellularly 
and 7 chaperones that are predominantly located extra-
cellularly . Expression of five chaperones was identified to 
be differently regulated in patients with ATTR as opposed 

to healthy individuals (fold change > 5) . A high correlation 
of chaperone and TTR mRNA expression was observed for 
several genes (Pearson coefficient > 0 .7) . After downreg-
ulation of TTR, expression of SERPINA1 significantly (p < 
0 .05) differed in HLCs of ATTR patients as compared to 
healthy individuals suggesting a dependence on variant 
TTR levels . Co-immunoprecipitation of SERPINA1 and 
TTR using cell culture supernatants of HLCs strengthened 
the impact of the findings . Our data indicate that HLCs 
derived from ATTR patients are an excellent model to 
study patient-specific disease mechanisms in the genuine 
genetic background . Identification and characterization 
of PQC genes involved in the chaperoning of variant TTR 
might illume the molecular events of the amyloidotic 
pathway and pave the way to new therapeutic approaches 
for treatment of ATTR . Further, we propose SERPINA1 as a 
major chaperone involved in the synthesis of TTR .
Disclosures:

The following people have nothing to disclose: Christoph J . Niemietz, 
Lutz Fleischauer, Vanessa Sauer, Sarah Guttmann, Sara Reinartz Groba, 
Paula Ballmaier, Andree Zibert, Hartmut H . Schmidt

704
Loss of trefoil factor 1 inhibits biliary regen-
eration but accelerates the differentiation of 
hepatic progenitors into hepatocytes in mice
Yuki Hayashi, Junpei Yamaguchi, Toshio Kokuryo, 
Tomoki Ebata, Yukihiro Yokoyama, Masato Nagino; Division 
of Surgical Oncology, Department of Surgery, Nagoya Univer-
sity Graduate School of Medicine, Nagoya, Japan

Background: Although the regeneration of the adult liver 
depends on hepatic progenitor cells (HPCs), many uncer-
tainties regarding hepatic regeneration in the injured liver 
remain . Trefoil factor family 1 (TFF1), a secretory protein 
predominantly expressed in the gastrointestinal tract, 
is responsible for mucosal restitution . Here, we investi-
gated the role of TFF1 in liver regeneration . Methods: The 
expression of TFF1 was assessed by immunohistochemistry 
(IHC) in surgically resected specimen of human liver . TFF1-
knockout (TFF1KO) was employed to investigate the role 
of TFF1 in mice after the liver injury . In wild type (WT) and 
TFF1KO mice, choline-deficient ethionine-supplemented 
(CDE) diet (4 weeks: n=6 for TFF1KO and n=8 for WT) 
and carbon tetrachloride (CCl4) administration (3 months: 
n=6 for TFF1KO and n=7 for WT) were induced as mouse 
models of hepatic injury . The expressions of cytokeratin 19 
(CK19), alpha-fetoprotein (AFP) and SOX9 were used as the 
marker of biliary epithelium, immature hepatocytes and 
HPCs, respectively . Results: In human liver, TFF1 expres-
sion was found in the regenerating biliary epithelium as 
well as in the hepatocytes adjacent to small regenerating 
bile duct, suggesting that TFF1 is responsible for biliary 
regeneration . In mouse models of liver injury, the number 
of CK19-positive bile ducts was significantly decreased in 
the TFF1KO mice . The expression of Notch1, the regulator 
of biliary regeneration, was found to be downregulated 
in TFF1KO mice . In addition, HPCs differentiating into 
biliary epithelium (CK19+/SOX9+ cells) were found more 
frequently in WT than TFF1KO mice . Thus, TFF1 promotes 
HPC differentiation into a bile duct lineage by upregu-
lating the Notch pathway, subsequently resulting in bile 
duct regeneration following liver injury . In contrast, HPCs 
differentiating into a hepatic lineage (AFP+/SOX9+) after 
CDE diet were found more frequently in TFF1KO than  
WT mice . Hepatocyte proliferation was found to be  
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upregulated with increased liver weight in TFF1KO mice in 
response to CCl4 treatment . Thus, TFF1 inhibits the differ-
entiation of HPCs into hepatocytes, eventually resulting 
in decreased hepatic regeneration . Conclusion: TFF1 is 
responsible for liver regeneration after liver injury by 
promoting HPC differentiation into a biliary lineage and 
inhibiting HPC differentiation into a hepatic lineage .
Disclosures:

The following people have nothing to disclose: Yuki Hayashi, 
Junpei Yamaguchi, Toshio Kokuryo, Tomoki Ebata, Yukihiro Yokoyama

705
Engineering Advanced Biliary Organoids with 
Mesenchymal Niche from Human Induced 
Pluripotent Stem Cells
Jeremy Velazquez1, Warner Kostes1, Suyen Go1, Swechchha  
Pradhan1, Samira Kiani1, Jorge Rakela2, Mo Ebrahimkhani1,2; 
1School of Biological Health and Systems Engineering,  
Arizona State University, Tempe, AZ; 2Center for Regenerative 
Medicine, Mayo Clinic, Phoenix, AZ

Background: Organoids are emerging technologies to 
study human organ development and disease state . 
Current studies have derived hepatobiliary organoids using 
soluble factors, but lack the presence of a mesenchymal 
niche . Therefore, they fall short of recapitulating the stem 
cell-niche interaction . We propose a novel strategy to 
engineer advanced biliary tissue by focusing on co-devel-
opment of the liver epithelial cells and the mesenchymal 
niche . Methods: We engineered a doxycycline inducible 
Gata6 transgene into human induced pluripotent stem 
cell (hiPSC) lines to leverage co-development of multiple 
germ layers and yield vascularized epithelial tissues with 
supportive stromal cells . After 5 days of induction on 
pluripotency maintaining media, cultures were switched 
to media containing no exogenous growth factors and 
maintained for up to 25 days . The cultures were evalu-
ated for hepatic and biliary specification and function at 
multiple time points with immunofluorescent staining, 
MDR1 efflux, transcriptomic analysis, Forskolin mediated 
swelling, and ELISA assays . EpCAM+ ductal progenitor cells 
were isolated on day 10 and grown in 3D alongside the 
EpCAM- and total population of cells to study the effect 
of separating the niche . Results: The cultures expressed 
early hepatobiliary markers HNF4α, CEBPα, SOX9, and 
CK19 by day 10 . Later increases in mature biliary markers 
CFTR, AQP1, GGT, CK7 were confirmed by transcriptional 
analysis and immunofluorescent staining . An increase 
in SOX9 expression over HNF4α was observed after day 
15, suggesting biliary over hepatocyte commitment . In 
the same cultures, a subset of mesoderm derived cells 
gave rise to CD34+ vascular networks as well as DLK1+/
Desmin+ stellate-like cells . We showed generation of 
EpCAM+ cells that form Sox9+/CK19+ organoids capable 
of MDR1 efflux and Forskolin mediated swelling, showing 
functional biliary characteristics . Total cultures reseeded 
in 3D showed greater expansion of cysts than EpCAM+ 
cells without the addition of exogenous growth factors, 
indicating that supporting factors are supplied by the 
niche which promote expansion . Conclusions: The cellular 
co-emergence from endoderm and mesoderm lineages 
is a hallmark of organogenesis that has been difficult to 
recapture in vitro, highlighting the importance of epithe-
lial-mesenchymal interaction achieved in this study by 
heterogeneously expression of GATA6 . Importantly, these 
cultures attain biliary functions without the use of expen-

sive exogenous growth factor cocktails for differentiation, 
and are prime candidates for biliary developmental and 
disease study .
Disclosures:

The following people have nothing to disclose: Jeremy Velazquez, 
Warner Kostes, Suyen Go, Swechchha Pradhan, Samira Kiani, Jorge Rakela, 
Mo Ebrahimkhani

706
Fn14 and Wnt Signaling Pathway Crosstalk 
Controls Liver Progenitor Expansion in 3D 
Organoid Culture
Mark Jewell, George C. de Castro, Richard T. Premont, Anna 
Mae Diehl; Gastroenterology, Duke University Medical Center, 
Durham, NC

Background: Cells that co-express the progenitor markers, 
EpCAM and Fn14, facilitate liver regeneration and 
comprise ductular reactions in injured livers . Neoplastic 
cholangiocytes also co-express EpCAM and Fn14 . However, 
the significance of Fn14 in cholangiocarcinoma (CCA) 
pathogenesis is uncertain because Fn14 is a TNF super-
family receptor that binds Tweak, while CCA growth is 
known to depend upon canonical Wnt signaling . Indeed, 
Wnt pathway activation is a hallmark of CCA and phar-
macological inhibition of the Wnt pathway leads to CCA 
regression in rodents . This strategy has been hampered in 
humans due to frequent mutations in pathway elements 
downstream of receptor activation and thus, other ther-
apeutic targets must be identified . EpCAM+ cells can be 
expanded as organoids in a Wnt-potentiating microenvi-
ronment, providing a model to test the hypothesis that 
the Tweak-FN14 pathway is necessary for Wnt-dependent 
propagation of EpCAM+ cells . Methods: Primary mouse 
EpCAM+ cells were isolated from livers of WT and Fn14 
KO mice by in situ collagenase/hyaluronidase perfusion 
followed by density-gradient centrifugation . After immu-
nomagnetic purification with EpCAM+ antibody-conju-
gated microbeads, cells were seeded in transwell inserts 
containing a 50:50 mix of organoid initiation medium and 
Matrigel . Organoids were expanded for 14-days, split, and 
growth curves were generated over the next 15 days . Rela-
tive gene expression was quantified by qRT-PCR . Initial 
cell viability was assessed using a BD FACSCanto analyzer . 
Results: Although initial viability was not significantly 
different between WT and Fn14 KO cells, organoid colo-
nies initiated from WT liver EpCAM+ cells were signifi-
cantly more abundant than colonies generated from Fn14 
KO EpCAM+ cells after 30 days in culture (colonies/24-well 
insert, WT: 108 .7 ± 6 .4 vs Fn14: 3 .0 ± 0 .4, p=0 .0001) . Addi-
tionally, WT organoid colonies were significantly larger 
than Fn14 colonies (WT: 22947 .6 μM2 vs Fn14: 11716 .9 μM2, 
p=0 .0003) Expression of Wnt-associated ligands (Wnt1, 
Wnt2, Wnt3a, Wnt4, Wnt5a, Wnt5b, Wnt9a, Wnt11, 
Rspo1, Rspo2, Rspo4, and Wisp1) were similar between WT 
and Fn14 KO EpCAM+ cells, with the exception of Wnt9b, 
which was significantly decreased in Fn14 KO cells (WT:4 .1 
± 0 .6 vs Fn14 KO: 1 .1 ± 0 .3 p<0 .02) . Lgr5 expression was 
also decreased in Fn14 KO cells (WT: 2 .0 ± 0 .4- vs Fn14 KO: 
0 .7± 0 .3, p=0 .05), while the Wnt signaling antagonist FrzB 
was significantly increased in Fn14 KO (WT: 0 .96 ± 0 .17vs 
Fn14: 4 .5 ± 0 .5) . Conclusions: Depleting Fn14 in EpCAM+ 
cells reduces their Wnt signaling capacity and inhibits their 
propagation, suggesting Fn14 as a novel potential thera-
peutic target in CCA .
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Synergistic effects of simvastatin and bone 
marrow-derived mesenchymal stem cells on 
hepatic fibrosis
Yoon Ok Jang1,2, Soon Koo Baik1,2, Sung Hoon Kim3, Mee-
Yon Cho4, Moon Young Kim1,2, Sei Jin Chang5, Kyu-Sang Park6, 
Seung-Kuy Cha6; 1Department of Internal Medicine, Yonsei 
University Wonju College of Medicine, Gangwondo, Korea 
(the Republic of); 2Cell Therapy and Tissue Engineering Center, 
Yonsei University Wonju College of Medicine, Wonju, Korea 
(the Republic of); 3Department of surgery, Yonsei University 
Wonju College of Medicine, Wonju, Korea (the Republic of); 
4Department of Pathology, Yonsei University Wonju College 
of Medicine, Wonju, Korea (the Republic of); 5Department of 
Preventive Medicine and Institute of Occupational Medicine, 
Yonsei University Wonju College of Medicine, Wonju, Korea 
(the Republic of); 6Department of Physiology, Yonsei Univer-
sity Wonju College of Medicine, Wonju, Korea (the Republic 
of)

Background: The beneficial effects of simvastatin on 
fibrosis in various organs have been reported . In addition, 
bone marrow-derived mesenchymal stem cells (MSCs) have 
been suggested as an effective therapy for hepatic fibrosis 
and cirrhosis . Recent evidence suggests that pharmacolog-
ical treatment devoted to regulating stem cell function 
is a potential new therapeutic strategy, which is drawing 
nearer to clinical practice . The aim of this study was to 
determine whether the combination treatment of simvas-
tatin plus MSCs (Sim-MSCs) could have a synergistic effect 
on hepatic fibrosis in a thioacetamide (TAA)-induced 
cirrhotic rat model . Methods: The BM-MSCs were injected 
directly into the right liver lobe twice, at 6 and 8 weeks 
during the 12-week TAA administration, in thioacetamide 
(TAA)-induced cirrhotic rats model, and hepatic fibrosis 
was evaluated . Simvastatin was given in the drinking 
water (10 mg/kg/day, for 5 weeks) . After 12 weeks, the 
effect of Sim-MSCs on hepatic fibrosis was analyzed 
histomorphologically using the Laennec fibrosis scoring 
system, and the collagen proportionate area was quanti-
fied . Cirrhosis-related factors, such as transforming growth 
factor β1 (TGF-β1), type 1 collagen (collagen-1), α-smooth 
muscle actin (α-SMA), and P-Smad3/Smad3 expression 
levels, were evaluated using real-time polymerase chain 
reaction and western blot assays . Results: Cirrhotic livers 
from rats treated with Sim-MSCs exhibited histological 
improvement compared to those treated with simvastatin 
alone . Sim-MSCs combination treatment reduced hepatic 
collagen distribution, lowered the hydroxyproline content, 
and rescued liver function impairment in rats with TAA-in-
duced cirrhosis . These protective effects were more potent 
with Sim-MSCs than with simvastatin alone . The upregula-
tion of collagen-1, α-SMA, TGF-b1, and Smad3 phosphory-
lation in cirrhotic livers was prevented by administration of 
Sim-MSCs . The Sim-MSCs combination treatment exerted 
strong protective effects against hepatic fibrosis by 
suppressing TGF-b/Smad signaling . Conclusions: Simvas-
tatin could act synergistically with MSCs as an efficient 
therapeutic approach for intractable cirrhosis .
Disclosures:

The following people have nothing to disclose: Yoon Ok Jang, Sung 
Hoon Kim, Moon Young Kim

708
Hedgehog agonist HhAg1.5 mediated repro-
gramming breaks the quiescence of non- 
injured liver stem cells for rescuing liver failure
Abhisek Mitra1, Jun Yan1, Lopa Mishra2, Shulin Li1; 1PEDIATRICS,  
MD ANDERSON CANCER CENTER, Houston, TX; 2Surgery and 
Katzen Research Cancer Center, George Washington Univer-
sity and VA Medical Center, Washington, TX

Background Liver is the second most transplanted organ 
according to united network for organ sharing . Shortage 
of compatible donors, surgical difficulties, immunolog-
ical hindrance and high post-operative cost, stem cell 
therapy is an attractive substitute of liver transplant for 
millions of patients suffering from hepatic failure . Due to 
several technical limitations such as viral integration, inef-
ficient differentiation and adult phenotypes and epigen-
etic memory of iPSCs, MSCs or i-Heps may not present 
a great clinical substitute for liver transplant . Methods: 
We have developed a novel, pioneering technology for 
robust expansion of quiescent CD133+ CD45- liver stem 
cells (LSCs) from mice via utilizing of hedgehog agonist 
HhAg1 .5 treatment for 3 weeks . Results: These expanded 
LSCs (Hh3A cells) showed high expression of cyclin D1, D3, 
CDK4 and CDK6 compared to terminally differentiated 
hepatocytes . Also cell cycle analysis revealed almost 80% 
of Hh3A cells in S phase . These expanded Hh3A retained 
stem like properties after multiple passaging by forming 
spheres in matrigel and expressing stem-cell associated 
transcription factors Sox2 and Nanog . Furthermore, Hh3A 
cells showed great differentiation ability to hepatocytes 
and cholangiocytes . Upon grafting of ex vivo expanded 
Hh3A cells in FRG KO mice, significantly increased life span 
compared to control group (p<0 .001) without NTBC in 
drinking water . Liver function tests such as ALT, Bilirubin 
and histological sections showed significant alleviation of 
liver damage upon grafting in FRG KO mice . Conclusion: 
Thus in this study, we provide a promising viable substi-
tute for primary hepatocytes for regenerative medicine 
and for life-threatening metabolic liver diseases .

Disclosures:
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HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 381A

 Denotes AASLD Presidential Poster of Distinction

709
Interleukin-27 / WSX-1 axis: A potential prog-
nostic factor for Hepatocellular carcinoma
Camilia Machou, Yeni Ait-Ahmed, Imène Gasmi, Arthur Brouil-
let, Julien Calderaro, Benoit Rousseau, Jean-Michel Pawlotsky, 
Fouad Lafdil; Physiology, INSERM / University of Paris Est 
Creteil, CRETEIL, France

Introduction. Hepatocellular carcinoma is the second 
leading cause of cancer-related death . Despite consid-
erable progress in diagnosis and treatments, curative 
strategies remain very poor in advanced HCC . The tumor 
immune microenvironment and inflammation seem to 
contribute to the tumor progression and therapeutic fail-
ures . Recently, IL-27 and its receptor WSX-1 were identified 
as promising anti-tumor factors in many cancers such as 
prostate, colon, lung cancers and melanoma . In liver, IL-27 
has shown beneficial anti-fibrotic and anti-viral properties . 
We recently evidenced a reduced expression of WSX-1 in 
well differentiated HCCs and a lost expression in poorly 
differentiated HCCs . Here, we propose to further analyze 
the expression of WSX-1 on well characterized HCC 
patients and to identify underlying mechanisms respon-
sible for decreased expression of WSX-1. Materiels and 
methods. Liver samples from 36 patients with poorly or 
well differentiated HCC were immuno-labeled with WSX-1 
antibodies . Slides were scored according to WSX-1 level 
expressions and correlated with HCC prognosis . In vitro, 
Primary Human Hepatocytes (PHH), and hepatoma cell 
lines (HepG2 and Hep3B) were used . WSX-1 level expres-
sion was determined by flow cytometry . Predicted miRNAs 
targeting WSX-1 were revealed using online softwares 
(miRanda, TargetScan and MicroCosm) . Venn’s diagram 
was used to match the predicted miRNA targeting WSX-1 
and those upregulated in HCC patients and cell lines . 
Results. After tumor resection, early disease-free survival 
(median follow-up of 2 years) was significantly shorter 
in patients with low expression of WSX-1 (p=0 .02) and 
with poorly differentiated HCC (p=0 .007) . Median overall 
survival was significantly decreased in case of poorly 
differentiated HCC (p=0 .005) but not in case of low WSX-1 
expression (p=0 .6) . In vitro, Hep3B cells displayed a strong 
expression of cancer stem cell markers (CD133, EpCAM and 
ALDHA1) when compared to PHH and HepG2 cells . This 
was associated with a loss of WSX-1 expression, but only a 
decrease in HepG2 . Despite a low expression of WSX-1 in 
HepG2 cells, IL-27 treatment in low-attachment conditions 
strongly inhibited spheroid growth, while no effect was 
observed on Hep3B cells . Four miRNA candidates (miR-140, 
miR-324, miR-129, miR-371) were identified . Among them, 
miR-324, miR-129, miR-371 were increased in Hep3B, while 
only miR-129 and miR-371 were upregulated in HepG2 . 
Conclusion. These data show a correlation between 
the loss of WSX-1 expression and the poor prognosis of 
HCC . Identification of miRNAs targeting WSX-1 and their 
blockade with antagomirs could restore the sensitivity and 
efficacy of IL-27 on tumor cell growth .
Disclosures:
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Biliary fibrosis promotes multi-lineage differen-
tiation of ectopically transplanted fetal liver 
cells
Mladen Yovchev1, Edward Lee1, Joseph Locker1,2, Michael Oer-
tel1,2; 1Pathology, University of Pittsburgh, Pittsburgh, PA; 
2Pittsburgh Liver Research Center, Pittsburgh, PA

Background/Aims: Cell-based therapies are aimed to 
generate new healthy tissue mass by transplanted cells to 
restore impaired hepatic function and holds great promise 
for treatment of patients with end-stage liver diseases . 
In the current study, we ectopically transplanted high 
numbers of unfractionated fetal liver cells to investigate 
the efficiency of liver engraftment and tissue replace-
ment in a rat model of secondary biliary fibrosis . Methods/
Results: 1 .5 - 2 .0 x 108 DPPIV+ / EGFP+ cells isolated from 
embryonic day (ED)15 F344 rats were infused into the 
spleen of DPPIV– F344 rats at 2/4 weeks after common 
bile duct ligation (BDL) . Cell infusions were well toler-
ated . Tissue samples were analyzed within days or at 2 
months, thereafter . Enzyme/immuno-histochemistry for 
DPPIV or GFP revealed that, after migration to the liver, 
donor-derived stem/progenitor cells engrafted, differenti-
ated into hepatocytes and bile ducts, and formed cell clus-
ters of different sizes that were not observed in normal 
recipient rats without BDL . In the recipient spleen, signif-
icant numbers of infused donor cells were engrafted and 
differentiated into hepatic cell lineages as demonstrated 
by simultaneous immunohistochemistry for DPPIV and 
HNF4a/CK-19 . Moreover, transplanted stem/progenitor 
cells differentiated into non-hepatic tissue structures, but 
only in rats that underwent BDL . PCR analyses for selected 
genes of different endodermal lineages showed up-reg-
ulation of genes characteristic for pancreas, esophagus, 
and intestine (e .g ., Ins2, Gcg, CK-1, CK-13, Vil1, Cdx2) . 
The obtained mRNA expression data were confirmed 
by immunohistochemistry for insulin, CK-1, CK-13, and 
villin . Conclusions: The present study shows that ectopi-
cally transplanted tissue-specific stem/progenitor cells are 
capable of migrating and engrafting in the recipient liver 
undergoing biliary fibrosis and differentiated into hepato-
cytic and biliary epithelial cells . Furthermore, donor-de-
rived cell fractions harbor unidentified endodermal stem 
cells that show multi-lineage differentiation into pancreas, 
esophagus and intestine in the splenic injection site, stimu-
lated by progressing biliary fibrosis .
Disclosures:
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711
Lymphopenia in Waitlist Treatment Naïve 
HCC Patients is Associated with Increased 
Myeloid-Derived Suppressor Cell Expansion 
and Decreased Tumor Response to Doxorubi-
cin-Eluting Bead Transarterial Chemoemboliza-
tion
Paul T. Thevenot1, Kelley Nunez1, Janet Gonzalez-Rosario1, 
Tyler Sandow4, Robert Fischer1, Dorota Wyczechowska3, 
Augusto Ochoa3, Ari J. Cohen2; 1Institute of Translational 
Reseach, Ochsner Health System, New Orleans, LA; 2Multi-Or-
gan Transplant Institute, Ochsner Health System, New Orleans, 
LA; 3Stanley S Scott Cancer Center, Louisiana State Univer-
sity Health Sciences Center, New Orleans, LA; 4Interventional 
Radiology, Ochsner Health System, New Orleans, LA

Background: Doxorubicin-eluting bead transarterial 
chemoembolization (DEB-TACE) is the standard waitlist 
treatment in HCC patients requiring orthotopic liver trans-
plantation (OLT) . Tumor resistence to DEB-TACE correlates 
with increased recurrence risk following OLT, although 
factors predicting treatment response are lacking . Further, 
relationships between a positive/negative DEB-TACE treat-
ment and anti-tumoral immune responses post-treat-
ment are unknown . Restrospective data from our group 
has identified associations between pre-treatment abso-
lute lymphocyte count (ALC), DEB-TACE response, and 
high risk explant findings which was further developed 
in a prospective study . Method: Transplant referral HCC 
patients were enrolled prior to bridging/downstaging 
DEB-TACE treatment . Leukocyte counts, liver metabolic 
panels, and peripheral blood were were collected before 
and ~30 days after DEB-TACE (100-300μm LC Beads™ 
mixed with 50-75mg doxorubicin) . Tumor response was 
evaluated based on pre- and post-treatment changes in 
arterial enhancement using mRECIST . Leukocytes isolated 
from peripheral blood were analyzed by flow cytometry . 
Results: Analyzed were 43 patients: average age of 60, 
74% male, 80% within Milan with average AFP of 437 
ng/mL, 70% hepatitis C history, and calculated MELD-Na 
of 12 . Nearly 1/3 of patients had lymphopenia pre-treat-
ment (ALC<1 .2k/mL) with stratification yielding no asso-
ciations with tumor charactistics (size, focality, AFP), 
hepatitis C history or MELD-Na score . ALC low patients 
had significantly lower leukocyte counts (p<0 .01) though 
granulocyte counts were similar to normal ALC patients . 
Lymphocyte frequency in ALC low patients was also 
significantly decreased (p<0 .01), and was accompanied by 
a significant increase in myeloid-derived suppressor cells 
(MDSCs) (p<0 .05) . In ALC low patients, lymphocyte levels 
did not normalize after DEB-TACE, but rather was accom-
panied by a more dramatic increase in MDSC levels . This 
change was not observed in patients with normal ALC . 
Unfavorable treatment response rate (minimal change 
or progressive increase in tumor arterial enhancement) 
was dramatically increased (54% vs . 22%) in ALC low 
patients . Preliminary explant analysis post-OLT shows a 
strong association between pre-treatment ALC and pres-
ence of viable treatment-resistent lesions at explant . 
Conclusion: Pre-treatment lymphopenia in waitlist HCC 
patients is associated with unfavorable DEB-TACE treat-
ment response and immunoregulatory MDSC expansion 
post-treatment . An immunoregulatory profile in wait-
list HCC patients may correlate with unfavorable tumor 
biology, providing a complimentary measure to Milan 
criteria and AFP biomarker thresholds .
Disclosures:
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Towards Long-Term Vascular Patency of Tissue 
Engineered Liver Grafts, a Large Animal Study
Mohammed F. Shaheen1, DongJin Joo1, Harvey S. Chen1, 
Yi Li1, Jeff Ross2, Bruce Amiot1, Anne Young2, Viviana Zlo-
chiver2, Taofic Mounajjed3, Lindsay Product D. Scientist2, 
Allie M. Haarstad2, Robert C. Huebert4, Allan B. Dietz4, 
Michael Deeds4, Scott L. Nyberg1; Mayo Clinic; 1Transplant 
Surgery, Mayo clinic, Rochester, MN; 2Miromatrix Medical Inc., 
Eden Prairie, MN; 3Pathology, Mayo clinic, Rochester, MN; 
4Mayo clinic, Rochester, MN

Background: Reseeding decellularized liver scaffolds with 
functioning cells is a promising solution to the organ 
shortage for transplantation . A major obstacle remains the 
ability to demonstrate a functional vasculature by main-
tain long-term vascular patency of the engineered grafts . 
Here we study important factors that predict in-vivo 
vascular patency of engineered liver grafts in a pig model . 
Methods: Decellularized porcine whole-liver grafts were 
re-endothelialized using cells from pig or human umbilical 
veins . Grafts were cultured in bioreactors with continuous 
perfusion and daily monitoring of the Glucose Consump-
tion Rates (GCR) . A total of twenty grafts were evaluated 
in-vitro using a peristaltic pump circuit with anticoagu-
lated porcine blood, or in-vivo using the pig’s renal vein or 
portal vein as inflow . Graft flow rates were assessed over 
10 – 15 min intervals at the graft’s outflow (vena cava) and 
compared to the native inflow rate (i .e . without the graft) . 
Liver grafts with high GCR were transplanted in pigs in an 
auxiliary position with no systemic heparinization . These 
grafts were monitored until evidence of graft thrombosis . 
Ancillary hemodynamic parameters, bioreactor data, 
histopathologic, immunologic and radiological studies 
were collected . ANOVA test and univariate analysis were 
performed . Results: All 27 grafts were cultured in bioreac-
tors for 19 ± 5 .1 days . Their peak GCR averaged 36 mg/hour 
(3 .8 – 89 .5 mg/hour) . Grafts with higher GCR had evidence 
of better endothelial coverage (p=0 .012) and correlated 
significantly with graft flow (r=0 .83, p<0 .01) . Eight grafts 
with GCR ≤ 15 mg/hr had complete cessation of blood flow 
within 30 minutes . Seven transplanted grafts had a GCR 
of 54 .5 ± 16 .7 mg/hr and a 30-minute flow rate of 88 .6 ± 
54 .3 ml/min . All transplanted grafts were monitored radio-
logically via contrast enhanced CT scans . Three grafts had 
radiological evidence of vascular patency until complete 
graft thrombosis 7 to 10 days after transplantation . Grafts 
with longer vascular patency had higher flow rates imme-
diately after transplantation (p=0 .028) . Immune studies 
using pig serum suggested that graft thrombosis at day 
7-10 was likely attributable to development of cytotoxic 
antibodies and acute humoral rejection . Conclusion: GCR 
is an excellent marker of endothelial coverage and subse-
quent portal blood flow in engineered liver grafts . The 
achieved 7 to 10 days of vascular patency in humanized 
liver grafts transplanted in pigs - without hepranization 
- provide the required foundation for engineering func-
tional liver grafts . However, evaluation of humanized liver 
grafts in pigs faces the challenge of xenotransplant rejec-
tion .
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Targeting Kupffer Cell Polarization as Strategy 
to Ameliorate Liver Ischemia-Reperfusion Injury 
in a Mouse Model
Ivan Linares Cervantes1, Kaveh Farrokhi1, Juan Eche-
verri1, Moritz Kaths1, Dagmar Kollmann1, Matyas Hamar1, 
Peter Urbanellis1, Sujani Ganesh1, Paul Yip2, Oyedele Adeyi3, 
Markus Selzner1, Nazia Selzner1; 1Multi-Organ Transplant 
Department, Toronto General Hospital, Toronto, ON, Canada; 
2Laboratory of Medicine and Pathobiology, Toronto General 
Hospital, Toronto, ON, Canada; 3Department of Pathology, 
Toronto General Hospital, Toronto, ON, Canada

Background: PPAR-γ agonists have shown protective effect 
on ischemia-reperfusion injury (IRI) in cerebral and renal 
tissue . The effect of PPAR-γ on hepatic IRI is unclear . We 
investigated the effect and mechanisms of protection 
of PPAR-γ agonists on hepatic ischemia and reperfusion 
injury . Methods: Ischemia of 70% of the liver was induced 
for 60min . PPAR-γ agonist Rosiglitazone (RGZ-3mg/kg) or 
vehicle (control) were injected 24 and 1hr before reper-
fusion . PPAR-γ antagonist (GW9662) was used to block 
PPAR-γ activation . AST was measured 1, 6, 12 and 24hrs 
after reperfusion as a marker of hepatocyte injury . H&E 
and TUNEL staining was performed to evaluate hepatic 
necrosis and apoptosis, respectively . Flow-cytometry was 
used to assess Kupffer cells polarization (M2-CD206+, 
M2-IL10+, M1-Nitric Oxide +) . Results: AST levels were 
significantly lower in the RGZ versus Control group at 
all time studied (1hr:3092±105 vs 4469±551;p=0 .042; 
6hr:7041±1160 vs 12193±1143;p=0 .015; 12hr:5746±328 vs 
8608±1259;p=0 .049)(Figure 1) . TUNEL staining was signifi-
cantly reduced in the RGZ versus control group at 1hr 
(2 .46±0 .49% vs 6 .90±0 .85%;p=0 .001) and 6hrs (26±2 .93% 
vs 50±8 .29%;p=0 .048) post reperfusion . H&E staining 
showed a decreased percentage of necrotic tissue in the 
RGZ versus Control group 24hr (27±5% vs 47±5%;p=0 .032) 
post reperfusion . M2-CD206+ macrophages were signifi-
cantly increased in the RGZ versus control group (8 .6±0 .9% 
vs 4 .8 ±0 .5%;p=0 .04) prior to IRI . M2-IL10+ macrophages 
did not show difference between groups at any time-
point . M1-Nitric Oxide + macrophages were significantly 
diminished in the RGZ versus Control after reperfusion at 
all time points(1hr:28±5% vs 54±9%;p=0 .040; 6hr:6±0 .54% 
vs 31±10%;p=0 .009; 24hr:4±1 .5% vs 17±5%;p=0 .043) . The 
protective effects seen on AST, apoptosis and M1 polar-
ization were reversed by the use of a PPAR- γ antag-
onist . Conclusion: PPAR-γ activation reduces hepatic IRI 
and decreases M1 polarization of Kupffer cells . Targeting 
Kupffer cell polarization can become an important tool to 
improve the outcomes in the setting of liver ischemia and 
reperfusion injury .
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Proof-of-concept demonstration of the hepato-
protective effect of small-molecule cyclophilin 
inhibitors mediated by inhibition of mitochon-
drial permeability transition pore opening in 
the context of hepatic ischemia-reperfusion 
injury
Mathieu PANEL1, Isaac RUIZ2,3, Jérémie Bornères1, Rozenn Bril-
let2, Jean François Guichoux5,6, Fouad Lafdil2, Fatima Teixei-
ra-Clerc2, Bijan Ghaleh-Marzban1, Jean-Michel Pawlotsky2,4, 
Abdelhakim Ahmed-Belkacem2, Didier Morin1; 1INSERM U955 
Team 3, Hôpital Henri Mondor, Créteil, France; 2INSERM U955 
Team 18, Hôpital Henri Mondor, Créteil, France; 3Department 
of Hepatology and Gastroenterology, Hôpital Henri Mondor, 
AP-HP, Université Paris-Est, Créteil, France; 4National Refer-
ence Center for Viral Hepatitis B, C and D, Department of 
Virology, Hôpital Henri Mondor, Université Paris-Est, Créteil, 
France; 5CNRS UMR5048, Centre de Biochimie Structurale, Uni-
versité de Montpellier, Montpellier, France; 6INSERM U1054, 
Centre de Biochimie Structurale, Université de Montpellier, 
Montpellier, France

Background & Aims Hepatic ischemia-reperfusion injury 
(HIRI) is one of the main contributors to decreased liver 
function after liver surgery, notably after hepatectomy 
or liver transplantation . Protective strategies have been 
proposed with the aim of preemptively inducing tolerance 
against HIRI or interfering with the pathways of injury—
either by inhibiting deleterious molecules or by enhancing 
protective pathways, through inhibition of mitochondrial 
permeability transition pore (mPTP) opening . The mPTP 
structure remains unknown but cyclophilin D (CypD) has 
been identified as a key modulator and its inhibition limits 
mPTP opening . We recently discovered novel non-peptidic, 
small-molecules cyclophilin inhibitors (SMCypI ; Nat Com 
2016;7:12777) and the aim of this work was to investi-
gate the hepatoprotective properties of SMCypI . Methods 
The effect of the SMCypIs on CypD enzyme activity was 
assessed using the standard chemotrypsin-coupled assay . 
Inhibition of mPTP opening by the most active compound, 
C31, was assessed in mitochondria isolated from mouse 
livers by measuring mitochondrial swelling and calcium 
retention capacity (CRC) . mPTP opening was further eval-
uated with the calcein-loading Co2+ quenching technique 
in primary mouse and human hepatocytes exposed to the 
calcium ionophore A23187 . The hepatoprotective effect 
of C31 was assessed in vivo by measuring mitochondrial 
function in healthy mice and in a mouse model of HIRI . 
These mice were subjected to a 60-min 70% partial liver  
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ischemia, followed by 10 min of reperfusion, with C31 
perfusion . Results The most active compound, C31, 
inhibited PPIase activity with an IC50=0 .21±0 .08μM . In 
isolated mouse mitochondria, C31 prevented mitochon-
drial swelling in a concentration-dependent manner 
(IC50=1 .45±0 .21μM) and potently increased CRC . In primary 
mouse and human hepatocytes, C31 inhibited the drop in 
calcein fluorescence induced by A23187, a result indicating 
that the drug inhibits mPTP opening in situ. Mitochondria 
isolated from C31-treated healthy mice exhibited higher 
CRC when compared to vehicle-treated mice . HIRI greatly 
reduced CRC which dropped from 96 .1±4 .5 to 39 .0±2 .7 
nmol/mg protein . Administration of C31 at the time of 
reperfusion restored the CRC to 84 .9±8 .9nmol/mg protein . 
The hepatoprotective effect of C31 was confirmed when 
assessing oxidative phosphorylation, as the ADP-stimu-
lated respiration rate and respiratory control ratio were 
restored . Conclusions This study provides the first proof-
of-concept of the hepatoprotective effect of a new class 
of SMCypI which inhibit mPTP opening by inhibiting CypD 
action . The lead compound, C31, demonstrated hepato-
protective effect in vivo .
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Histone Deacetylase Inhibition Mitigates Liver 
Ischemia/Reperfusion Injury in Mice
Douglas R. Murken1, Seth D. Concors1, Zhonglin Wang1, Guan-
ghui Ge1, Wayne W. Hancock2, Matthew Levine1; 1Surgery, 
University of Pennsylvania, Philadelphia, PA; 2Pathology and 
Laboratory Medicine, Children’s Hospital of Philadelphia, Phil-
adelphia, PA

Introduction: Ischemia/reperfusion injury (IRI) causes 
morbidity in liver transplantation and other surgical 
scenarios . A better understanding of the mechanisms of 
IRI is required so that strategies for prevention and treat-
ment can be developed . Histone deacetylases (HDACs) 
regulate diverse cellular processes . We have previously 
shown protection from renal IRI with various forms of 
HDAC inhibition . We wished to investigate the effects 
of HDAC inhibition in liver IRI . Methods: Male wild type 
C57BL/6 (WT) mice were treated with pan-HDAC inhibitor 
trichostain A (TSA), class I HDAC inhibitor MS-275, HDAC6 
inhibitor Tubastatin-A (TubA), Hsp90 inhibitor 17AAG, 
or DMSO at 16 and 1 h pre-IRI . Whole-body HDAC-1, -2, 
-6, and -8 deficient and tamoxifen-treated WT male mice 
were also used . Mice were subjected to 70% liver ischemia 
for 60 min under strict temperature control with assess-
ment of plasma AST/ALT at 24 h post-IRI . Results: TSA- and 
TubA-treated mice developed significantly less hepatocel-
lular injury after liver IRI than controls (Fig 1A) . H1-/- mice 
developed significantly less injury after IRI compared to 
controls (Fig 1B) . HDAC6 gene deletion did not mitigate 
IRI, and the effect of TubA does not appear to be medi-
ated by Hsp90 inhibition (Fig 1C) . Conclusion: Pan-HDAC 
inhibition mitigates liver injury after IRI in mice . Selec-
tive inhibition of HDAC1 via inducible gene deletion and 
pharmacologic inhibition of HDAC6 both replicate this 
protection . These findings are distinct from the pattern of 
HDAC involvement in renal IRI and suggest tissue-specific 

roles for HDACs in IRI response . Investigations into the 
role of HDAC inhibition in Tylenol induced liver injury are 
underway .

Disclosures:

Matthew Levine - Grant/Research Support: Pfizer Corporation

The following people have nothing to disclose: Douglas R . Murken, 
Seth D . Concors, Zhonglin Wang, Guanghui Ge, Wayne W . Hancock

716
The delivery of stem cell therapy to extended 
criteria donor human livers using normo-
thermic machine perfusion
Richard W. Laing1,4, Samantha Stubblefield2, Wallace L. Lor-
raine1, Andrea Schlegel4, Ricky H. Bhogal1,4, Gary M. Reyn-
olds1, Yuri L. Boteon1,4, Anthony Ting2, Darius Mirza1,4, 
Stefan G. Hubscher1,3, Philip N. Newsome1,4, Hynek Mergen-
tal4, Simon C. Afford1; 1University of Birmingham, Birming-
ham, United Kingdom; 2Athersys, Cleveland, OH; 3Pathology, 
Queen Elizabeth Hospital, Birmingham, United Kingdom; 
4Liver Unit, Queen Elizabeth Hospital, Birmingham, United 
Kingdom

Background Normothermic machine perfusion (NMP-L) 
has been proposed as a way of introducing therapeutic 
agents into donor organs . Delivery of cellular therapy 
to human donor livers using this technique has not yet 
been described . Pre-clinical research with multi-potent 
adult progenitor cells (MAPC) suggests their potential as 
an anti-inflammatory and immunomodulatory therapy 
in solid organ transplantation . Methods Six discarded 
human livers were perfused for 6 hours at 37°C using 
the Liver Assist device (Organ Assist, Groningen) . 50x106 
CMPTX-labelled MAPC (Multistem®, Athersys Inc ., Cleve-
land, Ohio) were infused directly into the right lobe via 
the hepatic artery (HA, n=3) or portal vein (PV, n=3) over 
twenty minutes during the perfusion . Two livers (1 via HA 
and 1 via PV) received cells after 5 hours and four after 
1 hour . Perfusion parameters were recorded and central 
and peripheral biopsies were taken at multiple time-points 
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from both lobes and subjected to standard histological 
stains and confocal microscopy . Perfusate was analysed 
using a 35-plex multiplex assay and proteomic analysis was 
performed using an LTQ Orbitrap Elite mass spectrometer 
for liquid chromatography (LC-MS/MS) . Results MAPC 
infusion by either route did not adversely affect perfu-
sion flow characteristics . 3 out of 6 livers met established 
criteria for organ viability . Confocal microscopy demon-
strated engraftment of MAPC across vascular endothelium 
when perfused via the artery whereas portally-infused 
cells remained in the sinusoids . 35-plex multiplex analysis 
of the perfusate yielded 13 positive targets, 9 of which 
appeared to be related to the infusion of MAPC (including 
Interleukin’s 1b, 4, 5, 6, 8, 10, MCP-1, GM-CSF, SDF-1a) . 
Four other positive targets (IFN-gamma, TNF-alpha, IL1RA 
and IL-18) appeared more associated with liver quality 
and not timing of infusion . When compared to perfusate 
samples from 8 control perfusions, proteomic analysis 
revealed 290 unique proteins in the perfusate from time-
points following the infusion of cellular therapy (i .e . after 
5 hours for HA1 and PV1 and after 1 hour in HA and PV 2 
and 3) . Several of these were identified as having strong 
links to MAPC and MSC in the literature . Functional enrich-
ment analysis demonstrated some of the pathways with 
which these proteins were associated, with the potential 
to play an important role in immunomodulation during 
transplantation . Conclusion Delivery of cellular therapy 
during normothermic machine perfusion is feasible . The 
arterial route of infusion appeared to result in more 
effective cellular engraftment . MAPC may be beneficial 
in modulating the inflammatory and immune response 
during transplantation .
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Allogeneic transplantation of MUSE cell 
ameliorates liver regenerations in large animal 
models of chronic liver injury.
Taketo Nishina1,2, Shohei Wakao3, Hiroaki Haga1,2, Kazuo Oku-
moto1, Tomohiro Katsumi1,2, Kei Mizuno1,2, Takafumi Saito1, 
Mari Dezawa3, Yoshiyuki Ueno1,2; 1Yamagata University, 
Yamagata, Japan; 2CREST, Yamagata, Japan; 3Tohoku Univer-
sity Graduate School of Medicine, Sendai, Japan

[Backgrounds] Multilineage-differentiating Stress 
Enduring (MUSE) cells are identified in bone marrow 
stem cells (BMSCs) . They act as tissue repairing cells when 
transplanted in vivo; they migrate toward and home into 
damaged tissues and spontaneously differentiate into cells 
compatible with the homed-into various tissues . However, 
little is known about capability of MUSE cells during liver 
regeneration in large animal models . We examined the 
safety and efficacy of allogenic MUSE cells transplanta-
tion in swine model of chronic liver injury . [Materials and 
Methods] Female Göttingen mini-pigs (age: approximately 
12 months, BW 22-27 Kg) were used as the allogenic 
recipient of experiments (n=18) . Two male mini-pigs (12 
months, BW 25-27 Kg) were used as the donors of either 
MUSE cells or control BMSCs . Chronic liver injury model 
was induced by peritoneal injection of CCl4 (1 .2-1 .5 mL/
Kg/week) for 12 weeks . Surviving 12 animals were divided 

into two groups (MUSE cells transplantation group and 
control BMSCs transplantation group, n=6, each) . MUSE 
cells and control BMSCs were prepared as reported previ-
ously, and labeled with green-fluorescent protein (GFP) 
tags using lentivirus . After adequate cell sorting, 1x107 
of either GFP-MUSE cells or GFP-BMSCs were injected to 
the recipient animals . Vitals sign assessment, laboratory 
test and liver biopsy was weekly performed . Animals were 
sacrificed at week 4 and week 8, and week 12 after trans-
plantation . [Results] After 12 weeks of peritoneal injec-
tion of CCl4, both experimental group exhibited distinct 
abnormal laboratory tests . Histopathological assessment 
of liver demonstrated the presence of apparent hepatic 
fibrosis by Elastica–Masson staining and increase of posi-
tive area of alpha-SMA staining . After transplantation, 
there was a significant difference of the average AST 
levels between MUSE group and BMSC group at 12 weeks 
(19 .7±4 .9 vs 36 .0±20 .6 U/L, respectively, p=0 .04) . There was 
a significant difference of the average Alb levels between 
MUSE group and BMSC group at 4 weeks after transplan-
tation (4 .66±0 .19 vs 4 .33±0 .28 g/dL, p=0 .04) . The average 
Platelet counts in MUSE group or in BMSC group were 
626±120 ×103/μL and 395±155×103/μL (p=0 .02) . Histopatho-
logical assessment of liver demonstrated the improvement 
of hepatic fibrosis and decreased number of positive area 
of alpha-SMA staining in MUSE group and increased 
number of positive PCNA staining cells and GFP positive 
cells in MUSE group over time . [Conclusions] Allogenic 
transplantation of MUSE cells was both safe and effec-
tive for liver regeneration in the chronic hepatic failure . 
Moreover, MUSE cells seemed to lead more prompt liver 
regeneration than BMSCs .
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Colder and Darker Climates Increase the 
Weight of Alcohol As A Cause of Cirrhosis Both 
in the United States and Worldwide
Ariel E. Watts4, NEIL D. SHAH1, Meritxell Ventura Cots2, Mon-
ica Cruz-Lemini3, Nambi J. Ndugga4, Ramon Bataller2,1; 1Divi-
sion of Gastroenterology & Hepatology, University of North 
Carolina, Chapel Hill, Chapel Hill, NC; 2Division of Gastroen-
terology, Hepatology, and Nutrition, University of Pittsburgh, 
Pittsburgh, PA; 3Fetal Medicine and Surgery Research Unit, 
Universidad Nacional Autónoma de México, Querétaro, Mex-
ico; 4Center for Gastrointestinal Biology and Disease, The Uni-
versity of North Carolina at Chapel Hill, Chapel Hill, NC

Background:Alcoholic liver disease is the most preva-
lent cause of advanced liver disease worldwide . Pharma-
cological effects of heavy alcohol (EtOH) intake include 
inhibition of shivering thermogenesis, vasodilation, and 
hormonal disturbances . From this, populations in colder 
regions are thought to have increased alcohol consump-
tion . We aimed to investigate if climate and geographical 
location influences alcohol consumption and alcohol-at-
tributable fraction (AAF) of cirrhosis globally and within 
the United States . Methods:Global epidemiological data 
was collected from the World Health Organization and 
World Meteorological Organization for 193 countries, 
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and from 3,144 counties in the United States . Parameters 
gathered include mean temperature, Celsius, absolute 
latitude, average daily EtOH intake, percentage of binge 
drinkers, predominant climate Koppen-Geiger class, and 
average hours of yearly sunshine . Uni- and multivariate 
models were fitted to determine association of param-
eters and the outcome of AAF . Results:Univariate anal-
ysis for the global cohort revealed an inverse association 
between mean average temperature and mean annual 
sunshine hours with AAF (p < 0 .05) . In a multivariate anal-
ysis, both parameters remained independently associ-
ated with AAF after adjusting for Koppen-Geiger climate 
class and drinking patterns (p < 0 .05) . An association was 
found between AAF and the Koppen Climate Class of a 
country . Countries in continental climates had signifi-
cantly higher AAF then other classifications . U .S . analysis 
also revealed colder climate class and a positive correlation 
with percentage of heavy alcohol drinkers . Indicating cold 
weather is associated with higher burden of EtOH cirrhosis . 
Conclusion:Colder climate and fewer hours of sunlight are 
associated with an increase in global burden of alcoholic 
cirrhosis . Data support the assumption of colder weather 
as a cofactor for increased incidence of alcoholic cirrhosis . 
Furthermore, continental and polar climates appear to 
have higher AAF than other climates . Emphasis should be 
placed on public policy measures for those in cold regions .
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Gender Disparities in Liver Transplant Candi-
dates with Non-Alcoholic Steatohepatitis.
Veronica Loy, Sofia Bello, Cara Joyce, Sruthi Patibandla, Nata-
sha Von Roenn, Scott Cotler; Hepatology, Loyola Medical Cen-
ter, Chicago, IL

Background: Non-alcoholic steatohepatitis (NASH) is the 
fastest growing indication for OLT in the United States 
(Agopian V . Ann Surg 2012 Oct;256(4):624-33) . Using data 
from the Standard Transplant Analysis and Research file 
from the UNOS database, we compared rates of transplant 
listing, mortality, removal from the transplant waiting list, 
and OLT between men and women with a diagnosis of 
NASH cirrhosis . Methods: The study population consisted 
of patients listed for liver transplantation between 2005-12 
with a primary or secondary diagnosis of NASH (with 
primary diagnosis of cirrhosis or HCC) . Minors, living donor 
liver transplant recipients or dual organ transplant candi-
dates were excluded . Two sample t-tests and chi-square 
tests were used in univariable analysis of continuous and 
categorical characteristics, respectively . Cox proportional 

hazards modeling was used to compare rates of trans-
plantation . Results: A total of 5420 patients with NASH 
were listed for transplant during the study period . The 
mean age was 58 .2 (SD=8 .12), 48 .9% were female, and 
the mean MELD score at listing was 17 (SD=7 .69) . There 
were no statistically significant differences in listing MELD, 
age, or BMI between men and women . Men had a higher 
creatinine (CR) at listing (1 .28 v 1 .18, p < .001) and were 
more likely to be listed with exception points (EP) (26 .5% v 
18 .4%, p < .001) . Men were more likely to have a history of 
spontaneous bacterial peritonitis (SBP), portal vein throm-
bosis (PVT) or diabetes mellitus (DM) (p< .05) . Women were 
more likely to have abdominal surgery (p< .001) . Addi-
tional factors which were associated with rate of trans-
plant were TIPS and MELD at listing (p< .001) . NASH was a 
more frequent indication for transplant listing in women 
than men (13% v 7 .7%, p < .001) . Women with NASH were 
more likely to remain listed >1 year (41% v 35%, p < .001), 
die while awaiting transplantation (16% v 10 .9%, p < .001) 
or be delisted (13% v 11%, p = .03) . Transplantation was 
more common among NASH-diagnosed men than women 
(58% v 47%, p< .001) . After exclusion of cases with HCC 
and EP, men had a higher rate of OLT (54% v 43%, p 
< .001) . Using a Cox proportional hazards model to esti-
mate OLT rates with waitlist mortality as a competing risk 
and adjusting for age, CR, EP, DM, abdominal surgery SBP, 
PVT, and TIPS, the rate of transplantation observed in men 
was 25% higher than women (aHR 1 .25 95% CI 1 .15-1 .35) . 
Conclusions: Women with NASH cirrhosis remain listed for 
transplant longer, have a higher risk of death and are less 
likely to receive liver transplants compared to men . Studies 
are needed to investigate reasons for gender disparity in 
liver transplantation for NASH .
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Seroprevalence of HEV infection in patients 
on maintenance hemodialysis: A systematic 
review and meta-analysis of observational 
studies
Fateh Bazerbachi1, Samir Haffar2, Michael D. Leise1,  
Robert C. Albright3, John Dillon3, Mohammad H. Murad4,  
Patrick S. Kamath1, Kymberly D. Watt1; 1Gastroenterology and 
hepatology, Mayo Clinic, Rochester, MN; 2Digestive center 
for diagnosis & treatment, Damascus, Syrian Arab Republic; 
3Nephrology and hypertension, Mayo Clinic, Rochester, MN; 
4Preventive Medicine, Mayo Clinic, Rochester, MN

BACKGROUND: Hepatitis E virus infection appears to be 
more common than previously thought . The seropreva-
lence of hepatitis E virus (HEV) in patients on maintenance 
hemodialysis (HD) is unclear with a range from 0% to 44% . 
Additionally, risk factors of transmission of HEV in patients 
on HD are unknown . Aim: Perform a systematic review 
and meta-analysis of HEV seroprevalence in patients on 
maintenance HD as compared with controls and deter-
mine possible risk factors of transmission . Methods: Two 
reviewers independently evaluated the data and quality 
of studies extracted from multiple databases on February 
3rd, 2017 . Study selection was based on a priori criteria . 
A random-effects model was used for pooled odds ratio 
(OR) and 95% confidence interval (CI) of positive anti-HEV 
IgG in both groups . Heterogeneity and publication bias 



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 387A

 Denotes AASLD Presidential Poster of Distinction

were evaluated . RESULTS: We identified 31 studies from 
17 countries between 1994 and 2016 . Two publications 
were case-control studies and all others were cross-sec-
tional . On methodological quality assessment, 16 studies 
were judged to have adequate quality and 15 to have 
moderate limitations . HEV infection was more prevalent 
in patients on HD compared with controls (OR: 2 .47, 95% 
CI: 1 .79-3 .40, I2= 75 .2%, p <0 .01) . We conducted subgroup 
analyses (by assay type, HEV endemic region, method-
ological quality or type of publication) without difference 
in results (p<0 .05) . Egger regression test did not suggest 
publication bias (p=0 .83) . Specific risk factors of HEV 
transmission in HD patients were not clearly identified, 
however, duration of HD and history of blood product 
transfusion were implicated in several studies CONCLU-
SION: HEV infection is more prevalent in patients on HD in 
comparison to non-HD control groups . Further studies are 
needed to determine risk factors of acquisition, impact on 
health, and risk for chronic HEV especially among those 
patients going to receive kidney transplantation .

Results of main analysis and subgroup analyses

1 The study of Dalekos et al . was conducted in 2 regions in 
Greece and the results were reported separately – CI: confi-
dence interval – OR: odds ratio – RD: risk difference .
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Relationship between Neurocognitive Perfor-
mance (NCP) and Patient-Reported Outcomes 
(PROs) in Patients with Genotype 1 (GT1) 
Hepatitis C Virus (HCV) With or Without 
Viremia
Leyla de Avila2, Ali A. Weinstein3,2, Pegah Golabi2, 
Carey Escheik2, Maria Stepanova5, Michael P. Curry4, Lynn Ger-
ber1,2, Zobair M. Younossi2,1; 1Center for Liver Diseases, 
Department of Medicine, Inova Fairfax Hospital, Falls Church, 
VA; 2Betty and Guy Beatty Center for Integrated Research, 
Inova Health System, Falls Church, VA; 3Center for the Study 
of Chronic Illness and Disability, College of Health and Human 
Services, George Mason University, Fairfax, VA; 4Hepatology, 
Beth Israel Deaconess Medical Center, Boston, MA; 5Center 
for Outcomes Research in Liver Diseases, Washington DC, DC

BACKGROUND: NCP and PROs have been studied in HCV 
infection but their relationship with HCV cure is poorly 
understood . Aim: To examine the associations between 
NCP and PROs pre- and post-clearance of HCV . METHODS: 
HCV-GT1 without cirrhosis (age: 45 .3±11 .5, 48% male, 90% 
white) received 12 weeks of ledipasvir/sofosbuvir (LDV/
SOF) or placebo for 12 weeks . Placebo group subsequently 
received 12 weeks of LDV/SOF . We collected clinical data, 
PROs [Short Form (SF-36), Chronic Liver Disease Question-
naire-HCV (CLDQ-HCV), Functional Assessment of Chronic 
Illness Therapy-Fatigue (FACIT-F)] and NCP [Hopkins Verbal 
Learning Test-Revised (HVLT-R) for verbal memory, Brief 
Visuospatial Memory Test-Revised (BVMT-R) for visuospa-
tial memory, Digit Span and Symbol Span for working 
memory, Trail Making Test A (TMT-A) and Symbol Search 
for processing speed, and a combination of Trail Making 
Test B (TMT-B), Color Word Interference Test (CWIT) and 
Letter Fluency test (FAS) for conceptual shifting and initi-
ation (a component of executive function)] tests prior to 
treatment and at SVR24 . PRO and NCP assessments were 
compared when subjects were viremic (pre-treatment) 
and after viral clearance (SVR24) . RESULTS: Pre-treat-
ment, fatigue (r= .36, p=0 .02) and WPAI (r=- .46, p= .0053) 
were related to delayed visuospatial memory . After 
SVR-24, these correlations were no longer significant 
(p-values>0 .2) . Role Emotional, Bodily Pain, and General 
Health scales of the SF-36 (r= .31 to  .52) and the Activity 
and Worry domains of CLDQ-HCV (r= .32 to  .38) correlated 
with verbal memory pre-treatment (p-values<0 .05) . Again, 
these correlations were no longer significant at SVR24 . Our 
multivariate analysis showed that pre-treatment memory 
components of NCP were independently related to fatigue 
and physical health PROs (Table) . At SVR24, these rela-
tionships were not significant but executive function and 
motor ability were predictive of physical PROs (Table) . 
CONCLUSIONS: HCV cure led to significant changes in rela-
tionships between PROs and NCP . Associations between 
memory with fatigue and physical health were no longer 
seen after HCV eradication . This suggests that HCV influ-
ences NCP, which can in turn impact different PROs .
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Modified NUTRIC Score Guided Aggressive 
Nutrition Therapy Significantly Decreased 15 
Day Mortality in Critically ill patients in Liver 
Intensive Care Unit
Harshita Tripathi1, Jaya Benjamin1, Puja Bhatia1, Var-
sha Shasthry1, Rakhi Maiwall2, Lalita G. Mitra3, Naveen Yadav3, 
Prashant Aggarwal3, Vandana Saluja3, Y.K. Joshi1, 
Shiv K. Sarin2; 1Clinical nutrition-Hepatology, Institution of 
liver and biliary sciences, New Delhi, India; 2Hepatology, Insti-
tute of Liver and biliary sciences, Delhi, India; 3Critical Care, 
Institute of Liver and biliary sciences, Delhi, India

Background: Malnutrition is universal and increases risk 
of mortality in critically ill Liver intensive care unit (LICU) 
patients . Traditional methods of nutritional assessment are 
difficult to implement and lack validity in such patients . 
Nutrition Risk in Critically ill (NUTRIC) score is a validated 
tool to identify patients at nutrition risk that may benefit 
the most from aggressive nutrition therapy . Aim: To 
assess the applicability of NUTRIC score in assessment and 
outcome of critically ill patients in the Liver ICU . Methods: 
A prospective nutritional intervention study in critically 
ill adult LICU was designed with collection of baseline 
and follow-up data during ICU stay . The mNUTRIC score 
(excluding IL-6), clinical, hemodynamic, biochemical, nutri-
tional parameters, use of mechanical ventilation (MV), 
prevalence of acute kidney injury (AKI), length of ICU stay 
(LOS), and development of new onset infection (NOI) were 
recorded . Daily nutritional adequacy was calculated as 
energy received ÷ energy required × 100 . Logistic regression 
analysis was used with 15-day mortality as the outcome 
of interest . Results: 150 patients [(M-83%, age-50±12 .5, 
BMI-25±1 .6kg/m2; cirrhosis (76%), acute on chronic liver 
failure (16%), acute liver failure (7%), median LOS- 6 (2-24 
days)] were studied . At baseline 113 (75 .3%) had high 
mNUTRIC Score (HNS, ≥5) and 37 (24 .7%) low mNUTRIC 
score (LNS, ≤4) . Patients with HNS had significantly higher 
mortality (82 .6% vs 17 .4%;p=0 .0009;HR-2 .69), total days 
on MV (5±5 vs 2 .9±3 .3;p=0 .012), prevalence of AKI (30 .6% 
vs 24 .3%;p=0 .034;HR-4 .6), and incidence of NOI (40 .7% 
vs 18 .9%;p=0 .018;HR-5 .7) compared to LNS . Nutritional 
adequacy was aimed in all patients and achieving it, signifi-
cantly decreased the predicted mortality, though only in 
patients with HNS (Fig .1) . Conclusion: The mNUTRIC score 
in critically ill Liver ICU patients is a valuable tool in recog-
nizing nutrition risk and predicting mortality . Aggressive 

nutrition therapy, especially in patients with HNS can 
significantly reduce mortality risk in this cohort .
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723
Low Calorie High Protein Diet and Brisk 
Walking Results in Fat Loss but Maintains 
Muscle Mass in Obese Cirrhotics
Jaya Benjamin2, Puja Bhatia2, Varsha Shasthry2, Harshita Trip-
athi2, Y.K. Joshi1, Shiv K. Sarin3; 1Institute of Liver and Biliary 
Sciences, New Delhi, India; 2Clinical Nutrition, Hepatology, 
Institute of Liver and Biliary Sciences, Delhi, India; 3Hepatol-
ogy, Institute of Liver and Biliary Sciences, Delhi, India

Background: Obesity increases the risk of clinical decom-
pensation in cirrhosis . Weight reduction could decrease 
portal pressure and fibrosis; however maintenance of 
muscle mass during weight loss is crucial in cirrhotics . Aim: 
To assess the effect of lifestyle modification therapy (LMT) 
on weight loss and body composition in obese cirrhotics . 
Methods: As a part of routine management of obesity 
(BMI≥25 kg/m2), 120 compensated cirrhotics (CTP≤8) were 
given LMT [customized low calorie (20-25 Kcal/Kg IBW) 
high protein (1 .2-1 .5 g/Kg IBW with protein supplements) 
diet plus moderate exercise (60 minutes of brisk walking 
5 days a week)] for 3 mo . Body weight, body composi-
tion, hand grip strength and dietary intake were assessed 
before and after the therapy . (HVPG) and fibroscan (LSM 
and CAP) data within 3 months of LMT were retrieved from 
hospital database . Only 21 patients followed-up at end 
of 3 mo, of the remaining, 63 responded telephonically 
providing weight loss details in total 84 patients . Results: 
120 obese cirrhotics [Males: 76%, aged 29-68 years, mean 
BMI 33 .8±4 .8 kg/m2, obesity grade (Asian criteria) : class I 
(11%):II (41%):III (48%); Child A:63% rest all B; etiology: 
NASH (75%) alcohol (23%) and viral (10%)] were studied 
from June 2016 to April 2017 . Of the 84 patients, weight 
loss was achieved in 86 .9% [<5% (28 .5%), 5-10% (26 .2%), 
>10% (32 .1%)], weight gain 5 .9% and no change 7 .1% . 
The pre and post-weight loss parameters of 21 patients are 
shown in table1 . Body weight, fat% and BMI decreased 
significantly while muscle mass remained unchanged . 
Calories from carbohydrates and fats decreased signifi-
cantly . CAP showed a trend towards reduction however, 
the HVPG remained unchanged . Conclusion: Low calorie 
high protein diet along with brisk walking is safe and 
effective therapy for fat loss with simultaneous preser-
vation of muscle mass in obese compensated cirrhotics . 
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However translation of weight reduction into improved 
clinical outcomes needs further evaluation .

Disclosures:

The following people have nothing to disclose: Jaya Benjamin, Puja Bhatia, 
Varsha Shasthry, Harshita Tripathi, Y .K . Joshi, Shiv K . Sarin

724
Bioelectrical Impedance Analysis is in Close 
Agreement with Computed Tomography for 
the Assessment of Muscle Mass, Total Body Fat 
and Visceral Fat in Obese Cirrhotics
Puja Bhatia1, Jaya Benjamin1, Harshita Tripathi1, Var-
sha Shasthry1, Puneet Puri2, Y.K. Joshi1, Shiv K. Sarin3; 1Clinical 
Nutrition, Hepatology, Institute of Liver and Biliary Sciences, 
Delhi, India; 2Gasteroenterology, Hepatology, Nutrition, Rich-
mond University, Virginia, VA; 3Hepatology, Institute of Liver 
and Biliary Sciences, Delhi, India

Background: Appropriate and serial measurement of body 
composition (BC) is essential for assessing the effect of 
weight loss therapy in obese cirrhotics . Computed tomog-
raphy (CT) is a gold standard but expensive method and 
is not suitable for continued monitoring . Bioelectrical 
impedance analysis (BIA) is an inexpensive, safe and 
simple method . However, its reliability has not been 
assessed and compared with CT scan in obese cirrhotics . 
Aim: To study the agreement between CT and BIA for 
measuring body fat, visceral fat, and muscle mass in 
obese cirrhotics . Methods: BC of 120 obese (BMI >25 Kg/
m2) compensated (CTP≤8) cirrhotics attending the Liver 
nutrition clinic from June 2016 to April 2017 for weight 
loss was assessed by BIA-Multi-frequency analyser (Tanita 
MC-180-MA, Japan) giving the fat mass (FM-Kg), Fat % 
(F%), Muscle Mass (MM-Kg), and visceral fat rating (VFR) . 
MM/height m2 gave total skeletal muscle index (TSMI-Kg/
m2) . CT data within 3 months of enrolment was retrieved 
from the hospital database . Single slice CT images at L3 
vertebra were analyzed using Slice-O-matic V4 .3 software 
to give cross-sectional areas of five muscles normalized 
for height-expressed as skeletal muscle index (SMI-Kg/m2), 
area of subcutaneous (SAT) and visceral adipose tissue 
(VAT; cm2), SAT plus VAT as total adipose tissue(TAT) . 
Agreement between CT and BIA was assessed using Pear-
son’s correlation and intra class correlation coefficient (ICC) 
after conversion to Z scores . Result: Of 120 patients, CT 
images available in 75 obese cirrhotics [M:73%, aged 32-65 
yrs, mean BMI 34 .1±5 .2 kg/m2,obesity grade (Asian crite-
ria):class I(15%):II(45%):III(40%);Child A:58% and rest all 
B; etiology: NASH(80%), alcohol(15%) and viral(5%) were 
used for analysis . Body fat% in females was significantly 

higher (p=0 .001) than males . Excellent correlations were 
seen between CT and BIA for total fat (TAT with FM and 
F%), absolute muscle mass (SMA with MM), muscle index 
(SMI with TSMI) and visceral fat (VAT with VFR)(Table) . 
Conclusion: Body composition assessed by multi-frequency 
BIA is in close agreement with the gold standard method 
CT and provides a valid measure of muscularity, total and 
visceral adiposity in obese cirrhotics . BIA may be a conve-
nient and practical approach for serial monitoring in obese 
cirrhotics .
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The CT Scan as Crystal Ball: Analytic 
Morphomics Predicts Mortality in Patients with 
Chronic Liver Disease
Elliot B. Tapper, Peng Zhang, Venkat Krishnamurthy, 
Sameer Saini, Stewart C. Wang, Grace L. Su; Gastroenterology, 
University of Michigan, Ann Arbor, MI

Background: The expected survival of patients with 
compensated cirrhosis is widely variable and poorly predict-
able, limiting our ability to provide a prognosis . Owing to 
the centrality of the liver in metabolic and homeostatic 
processes, substantial predictive power may be available in 
measures of body composition . Beyond simple measures of 
muscle loss, data are limited regarding the effect of global 
body composition on survival . Methods: We enrolled a 
retrospective cohort of 270 patients with biopsy-proven 
liver disease and a CT scan . Analytic morphomics, a novel 
machine learning methodology, was used to measure 
body composition (fat, muscle, intersitium, body dimen-
sions, and bone) precisely delineating numerous features, 
each rendered into relative values (percentiles) in relation 
to a database of 4,000 control patients . Predictive models 
for survival were constructed using machine learning and 
compared to standard serum tests (e .g MELD) . Results: The 
median follow-up time was 2820 days . Survival at 1- and 
5-years was 84% and 68% . In follow up, 14% developed 
decompensated cirrhosis, 5 .2% patients developed hepa-
tocellular carcinoma, and 3 .3% underwent liver transplan-
tation . Standard serum based models were associated with 
mortality, including the MELD, Albumin, Fibrosis-4 and Lok 
indices – respective hazard ratios (HR) 1 .098 (1 .070-1 .128), 
0 .472 (0 .383-0 .583), 1 .119 (1 .084-1 .165), and 1 .119 (1 .130–
1 .272) - and so were Morphomics features . These included 
body depth, core muscle area, visceral fat area and inten-
sity, respective HR 0 .914 (0 .854-0 .977), 0 .856 (0 .792-0 .925), 
0 .866 (0 .806-0 .930), and 1 .227 (1 .132-1 .331) . In multivari-
able models, Morphomics alone performed as well as 
MELD, c-statistics 0 .70 vs 0 .67 . However, as shown in Fig. 
1, superior risk-prediction was achieved for both short 
and long term survival when morphomics was combined 
with standard labs (c-statistic 0 .77, P<0 .0001) . Conclusion: 
Morphomics measurements are associated with mortality 
in a diverse cohort of patients with liver disease after 
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adjustment for established prognostic indices . These data 
highlight a critical role for body composition in risk-assess-
ment and lifestyle intervention planning .
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French Hepatitis C (HCV) Patients Treated with 
Anti-viral Combinations Containing Pegylated 
Interferon (IFN), Ribavirin (RBV), Sofosbuvir 
(SOF), Ledipasvir (LDV), Velpatasvir (VEL) 
and/or Voxilaprevir (VOX): The Impact of 
Treatment on Patient-Reported Outcomes 
(PROs)
Patrice P. Cacoub2, Marc Bourlière3, Tarik Asselah4, Vic-
tor de Ledinghen5, Philippe Mathurin6, Christophe Hezode7, 
Linda Henry8, Maria Stepanova1, Zobair M. Younossi1; 1Center 
for Liver Diseases, Department of Medicine, Inova Fairfax Hos-
pital, Falls Church, VA; 2INTERNAL MEDICINE AND CLINICAL 
IMMUNOLOGY APHP LA PITIE SALPETRIERE HOSPITAL, 
Paris, France; 3Hospital St Joseph, Marseille, France; 4Hepatol-
ogy Department University Paris Diderot;Beaujon Hospital, 
Clichy, France; 5Hepatology Unit Hopital Haut-Leveque, 
Pessac, France; 6Sce MAD CHRU Lille, Lille, France; 7Hepatol-
ogie Hospital Henri Mondor, Creteil, France; 8Center for 
Outcomes Research in Liver Disease, Washington DC, DC

Background: In addition to high efficacy, the new 
anti-HCV regimens can improve PROs . This comprehen-
sive benefit of treatment must be considered by policy 
makers when deciding on the budgetary treatment 
coverage in different countries . Aim: Assess PROs of 
French HCV patients treated with different antiviral regi-
mens . Methods: French HCV patients from 11 clinical trials 
were included . PROs were measured before, during and 
after treatment (26 PRO domains from SF-36v2, FACIT-F, 
CLDQ-HCV, and WPAI-HCV) . Results: 931 subjects were 
included [age: 54±10; 60 .3% male; 55% employed; 33 .5% 
cirrhotics; 50% treatment-naïve; 45 .6% genotype 1] . 
Patients were treated with IFN+RBV+SOF (N= 11) or SOF/
RBV±LDV (N=202) or IFN/RBV-free (LDV/SOF, SOF/VEL or 
SOF/VEL/VOX) (N=594), or placebo (N=124) . The SVR-12 
rates were 90 .9% for IFN+RBV+SOF, 87 .1% for IFN-free 
RBV-containing, 97 .6% for IFN/RBV-free, and 0% for 
placebo . Baseline PRO scores were not different across 
the groups (all p>0 .04) . At the end of treatment, IFN+RB-
V+SOF group experienced severe impairments in PROs (up 
to -19 .0 points on a 0-100 PRO scale), while those treated 
with IFN-free SOF/RBV±LDV experienced mild declines (up 
to -7 .9, p<0 .05); the placebo group did not have changes 
in PROs . In contrast, the IFN/RBV-free group experienced 

significant on-treatment improvement in most PROs (up 
to +7 .9, p<0 .001) . Despite these on treatment differences, 
most PROs improved with SVR-12 and SVR-24 regardless of 
the regimen (Figure) . In comparison to matched controls 
from the U .S . treated with the same regimens, French 
subjects had lower baseline PROs but similar or greater 
post-SVR PRO improvements . Conclusions: IFN/RBV-free 
regimens leads to significant PRO improvement during 
treatment and after SVR in French patients with HCV .
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Food Insecurity in Nonalcoholic Steatohepatitis 
(NASH): Results of Community Survey
Alberto G. Juarez1, Anna Marie Hefner1, Tarek I. Hassanein1,2, 
Julio A. Gutierrez1,2; 1Southern California GI and Liver Centers, 
San Diego, CA; 2UCSD-SHARP Joint Liver Transplant Program, 
Coronado, CA

Introduction: Food insecurity is a measure of inadequate 
access to a balanced diet . Insecurity may represent not 
being able to afford healthy fresh produce or having a 
lack of community supermarkets with these types of inex-
pensive foods . Food insecurity has been consistently shown 
to be more common in individuals with type 2 diabetes 
(DM) . For example, individuals with lower food budgets 
might make food choices where there is a preference for 
less expensive, higher calorie food . Understanding the 
impact of food insecurity in conditions such as non-alco-
holic steatohepatitis (NASH) may be of increasing impor-
tance as new therapeutic approaches become available . 
Methods: Patients presented to an outpatient commu-
nity gastroenterology and hepatology clinic for either 
care related to non-alcoholic fatty liver disease (N=34) or 
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NASH (N=16) or for screening colonoscopy (CSP) (N=18) . 
Patients with NASH must have had a NAS score of 3 or 
greater on liver biopsy . Patients were asked to complete 
a 10-question version of the U .S . Household Food Secu-
rity Survey Module and an assessment of socioeconomic 
status . Individual responses and a validated food insecurity 
score were captured . Data was analyzed with ANOVA or 
non-parametric analysis with SPSS . Results: Demographics 
of the patients were similar . The mean age of the patients 
enrolled was 56 years (±10 .8) and there was no difference 
between the three groups . Most patients enrolled in the 
survey were female (70 .5%) . Patients who presented for 
CSP tended to be more slender (median BMI 28) compared 
to NAFLD (34) and NASH (31) . There were significantly 
higher rates of DM in the NAFLD group (44%) and NASH 
group (62%) compared to the CSP group (5 .6%; p=0 .0006) . 
The composite Food Insecurity Score was significantly 
higher in patients with NASH compared to the CSP group 
(mean 1 .1±0 .6 vs . 2 .9 ±0 .65; p=0 .0459); however, there was 
no significant difference between the NAFLD and NASH 
group or the NAFLD and CSP group . Significantly higher 
rates of “very low food insecurity” was seen in 31% of 
NASH patients versus 9% of NAFLD and 0% of CSP patients 
(p=0 .01) . Amongst NASH patients, 50% reported receiving 
food stamps, compared to 29% of NAFLD and 29% of CSP 
patients (p=0 .02) . Most (56%) of NASH patients were on 
disability, compared to 35% of NAFLD and 22% of CSP 
patients . Conclusion: Food insecurity is a problem that 
many people face specially in a low income population . 
Data suggest that NASH patients are in the lowest security 
percentage of obtaining fresh produce like low fat foods, 
fruits and vegetables . 
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Polypharmacy is Associated with High-Risk 
Medication-Related Problems in People with 
Decompensated Cirrhosis
Kelly Hayward2,1, Preya J. Patel2,3, Patricia C. Valery2,4, 
Leigh U. Horsfall2,3, Catherine Y. Li5, Penny L. Wright3, Caro-
line Tallis3, Katherine A. Stuart3, Katharine M. Irvine2, Neil Cot-
trell5, Elizabeth E. Powell2,3, Jennifer H. Martin6; 1Pharmacy 
Department, Princess Alexandra Hospital, Brisbane, QLD, Aus-
tralia; 2Centre for Liver Disease Research, The University of 
Queensland, Translational Research Institute, Brisbane, QLD, 
Australia; 3Department of Gastroenterology and Hepatology, 
Princess Alexandra Hospital, Brisbane, QLD, Australia; 4Can-
cer and Chronic Disease Research, QIMR Berghofer Medical 
Research Institute, Brisbane, QLD, Australia; 5School of Phar-
macy, The University of Queensland, Brisbane, QLD, Australia; 
6School of Medicine and Public Health, University of Newcas-
tle, Newcastle, NSW, Australia

Background: People with decompensated cirrhosis (DC) 
are often prescribed a complex regimen of medications 
for their liver disease and common comorbidities . Poly-
pharmacy increases risk of medication misadventure and 

medication-related problems (MRPs) . In other chronic 
diseases MRPs are associated with increased morbidity, 
mortality and health costs . Aim: To assess potential harm 
associated with MRPs in a cohort of patients with DC who 
were enrolled in a randomised-controlled trial (RCT) of 
a medication management intervention . Methods: 120 
ambulatory patients with DC have been recruited from a 
tertiary hepatology centre . Participants randomised to the 
intervention arm were interviewed by a clinical pharma-
cist (including medication reconciliation) on four occasions 
over a six month period . Identified MRPs were classified 
using modified Hepler and Strand criteria into: nonadher-
ence, drug interactions, drug indication, dosing, adverse 
drug reactions and monitoring issues . Potential harm 
associated with MRPs was determined by a clinician panel 
using a Severity x Likelihood risk matrix which catego-
rised MRPs as Low, Medium, High or Very High composite 
risk . Demographic and clinical variables were obtained 
via patient interview and medical records . A multivari-
able logistic regression model, adjusted for age <55 years, 
≥4 comorbidities, historic BMI <30 kg/m2 and taking ≥10 
medications, was used to determine predictors of High/
Very High risk MRPs . Odds ratio (OR) with 95% confi-
dence interval (CI) are reported . Results: Of 120 recruited 
participants, 57 were randomised to the intervention arm . 
Mean age was 58 .1±10 .0 years, 68 .4% were male and 
9 .9±4 .2 [Range 3-21] medications were taken per patient . 
Patients with more medical comorbidities were taking a 
greater number of medicines (Pearson’s r=0 .576, p=0 .000) . 
The most commonly prescribed medicines were diuretics 
(n=44 patients), proton-pump inhibitors (n=38), analge-
sics including opioids (n=32) and miscellaneous medicines 
(n=28) . 364 MRPs were identified (median=6 [range 2-16] 
per patient) . The most prevalent MRP types were nonad-
herence (31 .6%) and drug indication issues (28 .6%) . 71 .5% 
were categorised as High/Very High potential risk . Multi-
variable analysis identified taking ≥10 medicines, age <55 
years and a historic BMI <30 kg/m2 as independent predic-
tors of having ≥5 High/Very High risk MRPs (adjusted OR 
9 .5 [95%CI 1 .8-50 .4], 6 .7 [95%CI 1 .4-31 .8] and 11 .5 [95% 
CI 2 .1-64 .5], respectively) . Conclusion: High risk MRPs are 
prevalent among adults with DC . Further evaluation of the 
impact of polypharmacy and MRPs on patient outcomes 
and health costs will provide valuable insight for evolving 
clinical practice .
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729
Risk factors for 30-day readmission for cirrhosis 
in the National Readmission Database (NRD)
Jonah N. Rubin1, Daniel Shoag2, John N. Gaetano3, 
Dejan Micic3; 1Hospital Medicine, University of Chicago, Chi-
cago, IL; 2John F. Kennedy School of Government, Harvard 
University, Cambridge, MA; 3Gastroenterology and Hepatol-
ogy, Northwestern University, Chicago, IL

Background: Thirty-day readmissions have become a 
focus for cost reduction for select clinical conditions . 
While studies have previously focused on risk factors for 
readmission among patients with cirrhosis, few studies 
have determined the predictive ability of readmission 
risk scores . Our aim was to utilize the novel National  
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Readmission Database (NRD) to determine the risk factors 
for 30-day readmission in patients with cirrhosis and eval-
uate the predictive ability of the created model . Methods: 
We utilized the Healthcare Cost and Utilization Project’s 
(HCUP) 2013 and 2014 NRD . Index admissions had either 
a diagnosis of cirrhosis (ICD-9: 571 .2, 571 .5, 571 .6) with or 
without complications of cirrhosis . Patients with multiple 
readmissions, an index admission death and those with an 
index admission in the month of December were excluded . 
The primary outcome of interest was risk factors for 30-day 
readmission . Data was analyzed using Student’s t-test and 
stepwise, backward multivariate logistic regression anal-
ysis . Results: We identified 133,715 (2013) and 145,330 
(2014) index admissions with cirrhosis . In the combined 
data set the mean patient age was 60 years with a mean 
of 7 .1 chronic conditions per patient . The mean length 
of stay (LOS) of the index hospitalization was 6 .5 days 
and mean index admission cost was $61,767 .66 . Utilizing 
the 2013 data set, within 30 days, 29,281 (21 .9%) read-
missions were identified . Twenty-eight variables were 
included in the final multivariate model . Predictive risk 
factors were Medicaid insurance (OR 1 .39, 95% CI 1 .33 – 
1 .46), the presence of ascites (OR 1 .30, 95% CI 1 .26 – 1 .35), 
paracentesis performance (OR 1 .30, 95% CI 1 .25 – 1 .36), 
renal failure (OR 1 .28, 95% CI 1 .23 – 1 .33), cholangitis 
(OR 1 .27, 95% CI 1 .11 – 1 .46) and hepatic encephalop-
athy (OR 1 .17, 95% CI 1 .13 – 1 .22) . Protective risk factors 
included current smoking status (OR 0 .91, 95% CI 0 .88 – 
0 .95), pneumonia diagnosis (OR 0 .90, 95% CI 0 .86 – 0 .95) 
and EGD performance for variceal bleeding (OR 0 .89, 95% 
CI 0 .81 – 0 .97) . The final multivariate model had an area 
under the curve (AUROC) of 0 .594 (95% CI 0 .590-0 .597) . 
Validation of the model utilizing 2014 data demonstrated 
a similar AUROC of 0 .593 (95% CI 0 .590-0 .597, P=0 .898) . 
Conclusion: Utilizing a cross-sectional nationally available 
dataset we were able to identify plausible readmission 
risk factors among cirrhotic patients which is replicated 
across data sets . However, the predictive ability of the 
final model limits the application of the model in inter-
vention studies . Further studies utilizing factors outside of 
discharge diagnosis codes is required to create validated 
predictive models .
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Mental and physical health-related quality 
of life in patients with Hepatitis C is related 
to baseline co-morbidities and improve only 
marginally with hepatitis C cure
Paul J. Thuluvath1,2, Yulia Savva1; 1Institute for Digestive 
Health & Liver Diseases, Mercy Medical Center, Baltimore, MD; 
2Medicine & Surgery, University of Maryland School of Medi-
cine, Baltimore, MD

It has been suggested that patient reported quality of life 
(HRQoL) is lower in patients with hepatitis C (HCV) infec-
tion, but it is possible that this is related to their multiple 
co-morbidities . The objective of our study was to analyze 
the relationship between patient-reported HRQoL and 
comorbidities, and the impact of cure on HRQoL . The 
mental and physical health components were analyzed 
in 232 individuals using SF-36 surveys . Compared to US 
general population norms, the physical health scores, 
on average, were significantly lower for HCV popula-

tion, while the differences related to mental health were 
insignificant . For physical health composite scores, the 
size of the standardized mean difference was between 
medium and large (-0 .71, -0 .66 and -0 .64 at the base-
line and follow-ups), and for a mental health composite 
scores it was close to zero . After controlling for demo-
graphic factors, HRQoL significantly improved only for 
mental domains including social functioning during the 
treatment, and vitality during post-treatment . The stron-
gest predictor of HRQoL at follow-up was HRQoL at base-
line of the same domain . The ordinal logistic regressions 
showed that at baseline, the strongest negative predictors 
of HRQoL in most domains were hypertension, diabetes, 
high BMI, number of comorbidities, low hemoglobin and 
having public health insurance . Conclusions: Considering 
that HRQoL improved after treatment only for the mental 
(vitality) domain, that too with a small effect size, we 
believe that the main reason for poor reported quality of 
life is this population is presence of multiple comorbidities .
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The Effects of Multiple Chronic Comorbidities 
on the Health Status of US Adults with Chronic 
Liver Disease: Results from the 2014-2015 
National Health Interview Survey
Mohamed I. Elsaid1, Alex Yaghi2, Amira Waryah2, 
Vinod K. Rustgi3; 1Epidemiology, Rutgers, The State University 
of New Jersey, New Brunswick, NJ; 2Rutgers, The State Uni-
versity of New Jersey, New Brunswick, NJ; 3Gastroenterology, 
Robert Wood Johnson School of Medicine, New Brunswick, NJ

Background: A significant number of adults with Chronic 
Liver Disease (CLD) suffer from Multiple Chronic Comor-
bidities (MCC) . Studies reported associations between CLD 
and poor health status . No study to date has examined the 
effects of the type and number of MCC on the relationship 
between health status and CLD . In this study we aimed to 
1) estimate the prevalence of MCC for those with CLD and 
2) evaluate the association between reported health status 
and the type and number of MCC among adults with CLD . 
Methods: Our study included 67,623 adults aged 18-85 
who participated in the 2014 and 2015 National Health 
Survey Interview . The outcome of interest was reporting 
poor health status on a five-level scale (excellent, very 
good, good, fair and poor) . CLD was limited to adults who 
reported having CLD in the past 12 months . MCC included 
self-reported history of 14 chronic conditions: cancer, ulcer, 
hypertension, diabetes, arthritis, kidney failure, coronary 
heart disease, angina, myocardial infarction, stroke, other 
heart conditions, emphysema, COPD, and asthma . We 
then categorized the number of comorbidities into five 
groups (0, 1, 2, 3, 4+) . Two multivariable logistic regression 
models adjusting for income, education, health insurance 
coverage, body mass index, gender, age, marital status, 
race, smoking status were used . Model one included the 
categorized version of MCC, and all 14 MCC were added 
to model two . Results: An estimated 79 .38% of those with 
CLD reported having one or more additional MCC (Table) . 
CLD was a significant predictor of poor health adjusted 
Odds Ratio (OR) 1 .35 (95% CI; 1 .03, 1 .77) . Increase in the 
number of MCC was associated with higher odds of poor 
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health in all models . Among adults with CLD, the odds 
of poor health were 7 .43 (95% CI; 3 .06, 18 .06) higher for 
those with 4+ MCC versus adults with just liver disease . 
Among adults with CLD, predictors of poor health were 
history of diabetes, kidney failure, stroke, COPD, asthma 
or cancer . In the disease specific analysis, the highest odds 
of poor health were for adults with CLD and history of 
kidney failure 5 .01 (95% CI; 2 .47, 10 .16) . Conclusion: CLD 
was associated with poor health status . The presence of 
two or more MCC was associated with poor health . Adults 
with CLD and history of kidney failure have the highest 
odd of poor health .

† % (95% Confidence Intervals) 

§ Adjusted odds ratios (95% Confidence Intervals)

Disclosures:

Vinod K . Rustgi - Advisory Committees or Review Panels: Gilead, Abbvie; 
Speaking and Teaching: Gilead, Abbvie

The following people have nothing to disclose: Mohamed I . Elsaid, 
Alex Yaghi, Amira Waryah

732
Establishing an Alcohol Liaison Service (ALS): 
Provision of tailored care and Improvement in 
Clinical Outcomes
Claire Kelly1,2, Marinos Pericleous1,2, Anthony Gartland1, 
Sian Davies1, Michelle Gallagher1; 1Royal Surrey County Hos-
pital, Guildford, United Kingdom; 2Clinical and Experimental 
Medicine, University of Surrey, Guildford, United Kingdom

Introduction: Alcohol misuse is responsible for 3 .3m 
deaths worldwide per year and overall 5 .9% of global 
deaths . Alcohol consumption is a causal factor in over 
200 diseases, many of which present acutely to hospital . 
The annual cost of alcohol related harm in the UK is £2 .7 
billion (~$3 .5b), 78% of which is for acute care1 . In light of 
the problems we face in our relatively affluent catchment 
area, an alcohol liaison service (ALS) was introduced in 
2014 . Its services evolved from providing holistic care to 
patients with alcohol issues to include raising local and 
regional awareness around the biopsychosocial impact of 
alcohol . Here we describe our experience and outcomes . 
Methods: Introducing the ALS led to a change in hospital 
policy on the management of alcohol withdrawal from a 
5-day fixed dose to a CIWA scoring-driven chlordiazep-
oxide regimen . The CIWA score was used to determine 
the need for further treatment whereby a tailored treat-
ment course calculated on initial dose required to control 
symptoms . The ALS attended all patients who presented 
acutely with alcohol-related presentations and provided a 
rapid access service for high risk community patients . Both 
prospective and retrospective data on all inpatient detox-
ification as well as referrals to this service were collected 
from medical records . Results: Referrals to ALS appear to 
be increasing over time highlighting the effectiveness of 
this service (Fig 1) . Table 1 summarizes the five months 
were complete data were available, and displays outcomes 

in need for full detox after initial CIWA and length of stay 
(LOS) . Moreover, it compares and contrast those with a 
primary v secondary alcohol presentation respectively . 
Conclusion: Introduction of the ALS service has facili-
tated effective risk stratification for patients who present 
acutely with primary or secondary alcohol problems, facil-
itating early discharge without detox where appropriate, 
and reducing length of stay for those with primary alcohol 
presentations . Our results show patients admitted for 
secondary alcohol related problems receive less intense 
detox compared to the primary alcohol presentations and 
this observation warrants further exploration . The role of 
ALS has further expanded to incorporate the education of 
both patients and staff members, as well as establishing 
their own outpatient services and developing care plans 
for frequent attenders to reduce inappropriate admis-
sions . Our positive experience and favorable outcomes 
from this complex intervention, encourage us to advocate 
the establishment of such service in every hospital .
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Hospitalization In Hepatology Dedicated 
Wards Is Associated With Lower Rates Of  
Readmission
Bhavana Bhagya Rao, Anastasia Sobotka, Carlos J. Romero- 
Marrero, William D. Carey; Cleveland Clinic Foundation, 
Cleveland, OH

Background: High 30-day readmission rate (RR) in cirrhotic 
patients (CP) is a major concern . At our center, RR in CP is 
nearly 3 times higher than that for other patients and this 
trend has been noted at other hospitals as well . Our Hepa-
tology Service (HS) admits to a hepatology dedicated unit 
(HDU) . Overflow CP go to general medicine units (GMU) . 
All are cared for by the same physician team . HDU nurses 
and social workers are more experienced in the care of 
advanced liver disease patients, including management 
of hepatic encephalopathy (HE), disease and pharmacy 
education . HDU conducts daily inter-disciplinary (Huddle) 
rounds to facilitate discharge planning and post discharge 
care . This study compares RR between patients discharged 
from HDU and GMU . Methods: Records of CP discharged 
from HS between September 2015 and September 2016 
were reviewed . Those discharged to hospice or with 
planned readmissions were excluded . Thirty and 60 day 
RR for patients discharged from HDU and GMU were 
compared . Results: Two hundred and forty five CP were 
discharged from the HS; 232 met criteria for inclusion . 
One hundred thirty six (59%) and 96 (41%) patients were 
discharged from HDU and GMU respectively . Baseline 
disease characteristics were similar amongst the groups 
except that HDU CP had higher incidence of HE (p=0 .015) 
and longer index hospitalizations (p=0 .006) . RR at 30 days 
was lower in the HDU group (32% vs 48%; [relative reduc-
tion 33%; absolute reduction 14%], p=0 .012) . At 60 days 
there was no significant difference in RR . Ninety day trans-
plant and survival rates were the same . Conclusion: Care 
of CP in HDUs is associated with a 33% reduction in 30 
day RR representing significant cost savings . Expansion of 
HDU capacity or incorporation of HDU multi-disciplinary 
practices in GMUs appears warranted .
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Comparison of hospitalization and readmission characteris-
tics

*Significant at p value < 0 .05

IQR: Inter quartile range
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A novel digital medicine offering to assess and 
optimize adherence for oral hepatitis C treat-
ment
Maurizio Bonacini2, Yoona A. Kim1, Caroline Pitney3, Lee McK-
oin3, Charles S. Landis3; 1Proteus Digital Health, Redwood City, 
CA; 2Mission Gastroenterology and Hepatology, San Fran-
cisco, CA; 3Hepatitis and Liver Clinic, Harborview, University 
of Washington, Seattle, WA

Background: There are many risk factors for poor adher-
ence, including unemployment, lack of education, alcohol/
drug use, and psychiatric conditions . Usual methods to 
measure adherence are inaccurate, and do not allow for 
timely interventions . A new digital medicine offering 
(DMO), Proteus Discover®, consists of digital medicines 
(medicines co-encapsulated with an ingestible sensor), a 
wearable sensor patch (records date and time of digital 
medicine ingestions), mobile device app, and a provider 
web portal . This study evaluated real-world adherence 
in chronically infected hepatitis C virus (HCV) patients 
treated with sofosbuvir/ledipasvir (SOF/LDV) and using 
the DMO . Methods: SOF/LDV tablets co-encapsulated with 
an ingestible sensor allowed the DMO to record medica-
tion ingestion and adherence rates (number of ingestions 
detected/expected ingestions) . Multivariate regression 
was used to assess demographic, clinical, and behavioral 
predictors of adherence . Other outcomes were medical 

interventions, virologic outcomes, patient satisfaction, and 
safety of the DMO . Interim findings are reported . Results: 
All 28 patients (mean age 59 years, 61% male, 43% White, 
93% treatment-naïve) had genotype 1 HCV, with 27 
completing DMO use for 8 or 12 weeks . Most (82%) had 
<$25,000 income/year, 46% had psychiatric comorbidities, 
and 39% had a history of drug abuse . Patients used the 
DMO for 92% of expected days; mean ingestion adher-
ence was 94% . Providers used the DMO data for same-day 
interventions in 39% of patients . Race, psychiatric comor-
bidity, and education were significant predictors of adher-
ence (African-American vs . other: 90% vs 96% ingestion 
adherence, psychiatric comorbidity yes vs . no: 91% vs . 
96%, ≤high school education vs >high school 92% vs . 96%, 
p<0 .05 for all factors) . Sustained virologic response at 12+ 
weeks was achieved in 20 of 22 patients (6 patient data 
pending); of the 2 who relapsed, one had <90% adher-
ence and the other was ≥95% adherent, lending insights 
on cause of relapse . Most (92%) patients agreed the DMO 
was easy to use in their daily routine and helped them 
feel more involved in managing their healthcare . Two 
subjects reported 3 non-serious adverse device effects of 
rash and pruritus, which are consistent with use of medical 
adhesives, and have resolved . Conclusions: High adher-
ence rates were observed in all patient subgroups, even in 
those with risk factors for poor adherence . Race, psychi-
atric comorbidities, and education level were found to be 
significant predictors of adherence . These data suggest 
that the DMO may be used by providers to support adher-
ence to therapy .
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Patient Reported Outcomes Assessment 
improves Quality of Life in Patients with 
Cirrhosis
Manisha Verma1, Victor J. Navarro1, Shana Stites2; 1Depart-
ment of Transplantation, Einstein Healthcare Network, Phila-
delphia, PA; 2Department of Medical Ethics and Health Policy, 
University of Pennsylvania, Philadelphia, PA

Objectives: Patient Reported Outcomes (PROs) are self-re-
ported measures of symptoms, functional status and 
overall health . Integrating PRO assessment in routine 
Hepatology care allows for ascertainment of individual 
symptoms that can supplement clinical measures . Our aim 
is to describe the feasibility, acceptability and clinical value 
of PRO assessment in hepatologists’ care of cirrhotics . The 
main outcome measure is the change in quality of life 
(QOL) and pain intensity over time . Methods: All patients 
with cirrhosis were eligible . Consented patients completed 
PROMIS-29 (Patient Reported Outcomes Measurement 
Information System) immediately before the clinical visit . 
The PRO scores were auto calculated within the web based 
PROMIS assessment center and shared with patients and 
providers for point of care use . Acceptability surveys were 
completed by both patients and providers following the 
visit . Chronic Liver Disease Questionnaire (CLDQ) and 
pain were assessed by phone at 3 and 6 months . Paired 
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t-tests were used to compare baseline and follow up data . 
Prognostic value of baseline PRO scores to determine the 
severity of liver disease and mortality at 6 months was 
assessed using multivariable analyses . Results: 75 patients 
were enrolled . In 88% of clinical interactions, providers 
reported that PROs added information that helped struc-
ture symptom specific assessment . In 26% of interactions, 
a new diagnosis was made and a treatment was instituted 
as a result of PRO scores . Providers reported the clinic visit 
duration to be unchanged in 62%, longer in 35%, and 
shorter in 3% . From baseline to 3 months, global CLDQ 
scores improved in 52% (95% CI 0 .41 to 0 .63), with a paired 
mean increase of 0 .45 points (0 .21 to 0 .70) . The Fatigue 
subscale improved in 76% patients, with mean improve-
ment of 0 .73 points (p<0 .0001) . Abdominal symptoms, 
anxiety, emotion and fatigue improved by more than 0 .5 
points (all p<0 .05) . Average pain intensity declined in 52% 
(0 .41-0 .63) patients with a mean decline of 1 .68 points 
(-2 .38 to -0 .98) . From baseline to 6 months, only abdom-
inal symptoms and physical activity improved clinically, all 
other subscale scores were similar to baseline (all p>0 .05) . 
Greater physical impairment predicted greater severity of 
cirrhosis at 6 months (p<0 .001) . Greater sleep disturbance 
predicted a higher probability of mortality at 6 months 
(p=0 .001) . Conclusions: PRO assessment is feasible and 
acceptable during routine care of cirrhotics . It provides 
direct clinical benefit as evidenced by improvement in QOL 
and pain over 3 months, and immediate changes in the 
treatment approach . There is a need for continuous PRO 
assessment for a sustained effect .
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Racial Disparities in the Association between 
Illness Related Work Limitations and Chronic 
Liver Disease: A population Based Study of US 
Adults
Mohamed I. Elsaid1, Amira Waryah2, Alex Yaghi2, 
Vinod K. Rustgi3; 1Epidemiology, Rutgers, The State University 
of New Jersey, New Brunswick, NJ; 2Rutgers, The State Uni-
versity of New Jersey, New Brunswick, NJ; 3Gastroenterology, 
Robert Wood Johnson School of Medicine, New Brunswick, NJ

Background: The relationship between Chronic Liver 
Disease (CLD) and health related quality of life has been 
well document . However, data on the association between 
CLD and illness related work limitations have been sparse . 
Furthermore, no study to date has examined the role of 
race as an effect modifier to the relationship between 
CLD and illness related work limitations . This study aims 
to investigate the racial disparities in the association 
between CLD and illness related work limitations through 
analysis of data from the 2014 and 2015 National Health 
Survey Interview (NHIS) . Methods: The study included 
53,347 adults aged 18-64 who participated in the 2014 and 
2015 NHIS . Complex survey methods were applied as to 
provide statistical estimates that are representative of US 
adults . The outcome of interest was self-reported limita-
tions or inability to work due to current illness . To account 
for the retirement age and its effect on work limitations, 
we limited our analysis to adults under the age of 65 years . 
CLD was limited to participants who reported having at 
least one confirmed chronic liver condition . Multivariable 
logistic regression models adjusting for income, Body 

Mass Index (BMI), gender, age, education, marital status, 
health insurance coverage, smoking, number of comor-
bidities and region were fitted to examine the associa-
tion between CLD, race and work limitations . Additional 
adjusted logistic regression models were fitted with race-
by-CLD interaction term to investigate the racial dispari-
ties in the association between CLD and work limitations . 
Results: An estimated 1 .16% (95% CI; 1 .05%, 1 .27%) of 
US adults aged 18-64 reported having a CLD . Participants 
with CLD had significantly higher work limitations prev-
alence 36 .67% vs . without CLD 9 .65% . Having CLD was 
significantly associated with increased odds of work limita-
tions in both crude and adjusted models, Odds Ratio (OR) 
6 .16 (95% CI; 4 .82, 7 .83) and OR 1 .37 (95% CI; 1 .01, 1 .87), 
respectively . Race was a significant predictor of work 
limitations in all models (P<0 .0001) . Statistically signifi-
cant racial disparities in work limitations were found to be 
dependent on having CLD . The odds of work limitations 
for Asians with CLD were 3 .64 (95% CI; 1 .17, 11 .39) times 
the odds for Asians without CLD . White non-Hispanics 
with CLD had 1 .59 (95% CI; 1 .11, 2 .29) higher odds of work 
limitations compared to White non-Hispanics without CLD . 
Conclusion: In a large representative sample of US adults, 
CLD was associated with higher odds of illness related 
work limitations . Significant racial disparities in the rela-
tionship between work limitations and CLD were observed 
for Asians and White non-Hispanics . 
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Health-Related Quality of Life (HRQL) in East 
Asian Patients with Hepatitis C Virus (HCV) 
Infection: The Impact of Treatment and 
Sustained Virologic Response (SVR)
Zobair M. Younossi1, Maria Stepanova2, Linda Henry2, 
Kwang-Hyub Han3, Sang Hoon Ahn3, Young-Suk Lim4, Wan-
Long Chuang5, Jia-Horng Kao6, Kinh Nguyen Van11, Ching-
Lung Lai10, Man-Fung Yuen8, Henry Lik-Yuen Chan7, Wei Lai9; 
1Center for Liver Diseases, Department of Medicine, Inova 
Fairfax Hospital, Falls Church, VA; 2Center for Outcomes 
Research in Liver Disease, Washington DC, DC; 3Yonsei Univer-
sity College of Medicine, Seoul, Korea (the Democratic Peo-
ple’s Republic of); 4Asian Medical Center, University of Ulsan 
College of Medicine, Seoul, Korea (the Democratic People’s 
Republic of); 5Kaohsiung Medical University Hospital, Kaohsi-
ung, Taiwan; 6National Taiwan University College of Medicine 
and Hospital, Taipei, Taiwan; 7Institute of Digestive Disease, 
the Chinese University of Hong Kong, Hong Kong, China; 
8Queen Mary Hospital, Hong Kong, China; 9Peking University 
People’s Hospital, No. 11 Xizhimen South Street, XichengDis-
trict, Beijing, China; 10Medicine The University of Hong 
Kong, Hong Kong, China; 11National Hospital of Tropical Dis-
eases, Hanoi, Viet Nam

Background: HCV cure leads to HRQL improvement . East 
Asian (EA) HCV patients have been underrepresented 
in HRQL studies . Aim: Assess HRQL in EA HCV patients 
treated with anti-HCV regimens . Methods: EA HCV 
patients completed Short Form-36 (SF-36) before, during 
and after treatment and HRQL scores were compared 
between regimens . Results: 686 EA HCV subjects were 
included [China: 56 .7%, S . Korea: 18 .8%, Taiwan: 12 .7%, 
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Vietnam: 7 .3% and Hong Kong: 4 .5%; Genotype (GT) 2: 
40 .8%, GT1: 29 .6%, GT3: 18 .4%, GT6: 11 .2%; cirrhosis: 
13 .4%, treatment naïve: 66%] . Patients received pegylated 
interferon, sofosbuvir and ribavirin (IFN+SOF+RBV) for 12 
weeks (n=155, GT 1 and 6) or SOF+RBV for 12-24 weeks (n= 
531, GT 1, 2, 3 and 6) . The SVR-12 was 95 .5% and 96 .0% 
(p=0 .76) . Baseline HRQL scores were similar between 
treatment groups (all p>0 .05) . After 2 weeks of treatment, 
HRQL scores for the IFN regimen became significantly 
lower as compared to the IFN-free regimen (up to -11 .2 
decline on a 0-100 scale, p<0 .0001) . By the end of treat-
ment, IFN-treated group experienced significant declines 
in most of HRQL scores (up to -13 .2, p<0 .02) while subjects 
on SOF/RBV had milder impairments (up to -5 .4, all p<0 .05 
7/8 scales) (Figure); some of these impairments persisted 
up to post-treatment week 4 . SVR-12 was associated with 
HRQL improvement regardless of regimen (up to +2 .9, 
p<0 .05) . In multivariate analysis, IFN was the only consis-
tent independent predictor of HRQL impairment during 
treatment (β: -4 .1 to -10 .7, p<0 .009) . Conclusions: Treat-
ment of EA HCV patients with IFN is associated with signif-
icant HRQL impairment while IFN-free RBV+ regimens are 
associated with mild and reversible impairment . SVR-12 is 
associated with HRQL improvement regardless of regimen 
and country of origin .
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738
The Use of Metformin Reduces the Burden Of 
Chronic Liver Diseases in Hispanic Veterans 
with Type 2 Diabetes
Chen-Pin Wang1, John Kuhn1, Yui-Wing F. Lam1, 
Ralph A. DeFronzo1, Naim Alkhouri2; 1University of Texas 
Health Science Center San Antonio, San Antonio, TX; 2Texas 
Liver Institute, San Antonio, TX

Background: Chronic liver disease (CLD) disproportionally 
affects certain race/ethnic groups . Hispanics are at higher 
risk for developing nonalcoholic fatty liver disease . Phar-
macological interventions are yet to be identified to reduce 
this disparity . Metformin is the most commonly prescribed 
oral medication for treating type 2 diabetes (T2D) . This 
study examined if long-term use of metformin reduces 
CLD and the associated disparity . Methods: A historical 
cohort (n=71,647) was derived from the nationwide VA 
electronic medical records during 2003-2006 . Inclusion 
criteria: male patients with T2D; aged 40-89 years; without 
cancer or liver diseases prior to 2003; without prescription 
for insulin or thiazolidinediones . Patients included were 
either metformin users (use ≥180 days) or none users . The 
outcome was the diagnosis of CLD based on ICD9 codes . 
Analysis: Logistic regression analysis, adjusting for age, 
HbA1c, LDL, BMI, comorbidities, beta-blocker and statin 
use, and the propensity scores of metformin use and 
race/ethnicity status, to estimate the odds ratio (OR) of 
CLD associated with metformin use and race/ethnicity . 
Results: Patient characteristics by race/ethnicity and 
metformin use are shown in the Table . Among patients 
without metformin use, the adjusted OR of CLD diagnosis 
for African-American (AA) vs . non-Hispanic white (NHW) 
was 0 .58 (95% CI: 0 .48-0 .70), and for Hispanics vs . NHW 
was 2 .10 (1 .61-2 .74), indicating higher burden of CLD in 
Hispanics, and reduced burden in AA . The adjusted OR 
of CLD for metformin users vs . non-users in Hispanics was 
at 0 .70 (0 .53-0 .94; p-value<0 .05) suggesting a protective 
effect of metformin in this ethnic group . Metformin use 
was not associated with CLD for NHW or AA . Elevated 
HbA1c was associated with an increased yet limited risk 
of CLD . Statin use was associated with decreased risk . 
Conclusion: Metformin may alleviate the increased risk of 
CLD among Hispanics . The differential effect of metformin 
was not associated with insulin-sensitizing, weight-loss, or 
lipid-lowering . One potential explanation for the hetero-
geneous effect of metformin could be the variation in the 
disposition of and response to metformin associated with 
various genetic polymorphisms .

Disclosures:

Ralph A . DeFronzo - Board Membership: Astra Zeneca, Novo Nordisk, 
Janssen, Boehringer-Ingelheim, Intarcia, Elcelyx; Grant/Research Support: 
Boehringer-Ingelheim, Takeda, Astra Zeneca, Janssen; Speaking and 
Teaching: Novo-Nordisk, Astra Zeneca



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 397A

 Denotes AASLD Presidential Poster of Distinction

Naim Alkhouri - Speaking and Teaching: Gilead, AbbVie, Intercept, Alexion

The following people have nothing to disclose: Chen-Pin Wang, John Kuhn

739
National Drug Overdose Epidemic is a Signif-
icant Contributor to Deceased Donor Liver 
Organ Pool
George Cholankeril1, Andrew A. Li2, Rosann Cholankeril1, 
Jeevin Sandhu3, Donghee Kim3, Aijaz Ahmed3; 1Gastroenter-
ology and Hepatology, University of Tennessee Health Science 
Center, Memphis, TN; 2Department of Medicine, Stanford 
University School of Medicine, Stanford, CA; 3Division of Gas-
troenterology and Hepatology, Stanford University School of 
Medicine, Stanford, CA

Background: Death related to drug overdose/intoxica-
tion (DO) is rising in United States (US) . We studied the 
impact of DO on national organ donor pool . Methods: 
Using the United Network for Organ Sharing (UNOS) data 
we identified all adult deceased donor liver transplants 
(DDLT) from 2000 to 2016 . DDLT were categorized by 
donor cause of death including DO, chronic hepatitis C 
virus (HCV) seropositivity, and UNOS Region . Using the 
Center for Disease Control and Prevention (CDC) registry 
from 2000 to 2015, we also identified crude mortality rates 
(per 100,000 person-population) due to DO within the 
11 UNOS Regions . Linear regressions were used to eval-
uate temporal trends . All reported results are statistically 
significant (p < 0 .05) . Results: From 2000-2016, there were 
131,693 DDLT . Of these, 6,638 (4 .9%) deceased donor liver 
grafts (DDLG) were due to DO . The percentage of DDLG 
due to DO increased 18% annually (SD 16%, p <0 .05) . By 
2016, DO contributed to 12 .7% of the DDLG pool (Figure) . 
The largest increase in DDLG due to DO was seen in the 
HCV (+) organ pool, which increased by 24% annually and 
was nearly 50% of HCV (+) DDLG in 2016 . UNOS Region 1 
(8 .7%) and Region 2 (6 .7%) had the highest percentage of 
DDLG due to DO . Similarly, the Regional pattern of DDLG 
due to DO mirrored overall mortality rates due to DO in 
the US . Among the 11 UNOS Regions, Region 1 (13 .9) and 
Region 2 (14 .0) had the highest crude mortality rates due 
to DO in the CDC database . In addition, mortality rate 
due to DO increased more than three-fold within these 
two Regions . Conclusion: Death related to DO has been a 
significant contributor to the expansion of DDLG pool in 
the US . In addition, efficacious and tolerable HCV thera-
pies have facilitated the acceptance of HCV (+) DDLG from 
DO-related fatalities .
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740
Is an Active Search Program for HCV useful to 
increase the rate of treatment?
Marta Cimavilla1, Sagrario Garrido-Lopez2, Carolina Almoha-
lla1, Felix Garcia-Pajares1, Raul Torres-Yuste1, Irene Peñas-Her-
rero1, Adelina del Olmo-Revuelto3, Jesus Maria Prada-Lobato3, 
Ana Carbajo1, Ramon Sanchez-Ocaña1, Eva Muñoz-Conejero4, 
Laura Isusi-Lomas2, Gloria Sanchez-Antolin1; 1HEPATOLOGY. 
LIVER TRANSPLANT UNIT, HOSPITAL UNIVERSITARIO RIO 
HORTEGA, Valladolid, Spain; 2Direccion Tecnica de Farmacia, 
SACYL, Valladolid, Spain; 3Farmacia Hospitalaria, HOSPITAL 
UNIVERSITARIO RIO HORTEGA, Valladolid, Spain; 4Hepatolo-
gia y Gastroenterologia, Facultad de Enfermeria, Valladolid, 
Spain

WHO estimates that there are over 71 million people 
worldwide infected with HCV . The new Direct-acting anti-
viral agents (DAA) for HCV achieve rates of Sustain Viral 
Response (SVR) higher than 97%, thereby reducing the risk 
of death from liver cancer and cirrhosis . However, access 
to diagnosis and treatment is low . To achieve the elimi-
nation of HCV disease it is not enough to have effective 
treatments but it is also necessary to improve the rate of 
diagnosis . The aim of this study was to rescue the patients 
with a diagnosis of HCV in Primary care not controlled in a 
reference liver Unit and to assess the impact of this Active 
Search Program on the HCV treatment rate MATERIAL AND 
METHODS: In this prospective study we selected all patients 
with a diagnosis of “Hepatitis C” in the Primary Health 
Care Database of our Hospital Area not having any HCV 
PCR recorded in the past 7 years . We found 375 patients 
with a diagnosis of Hepatitis C without confirmation by 
PCR since 2009 . None of these patients was follow-up in 
the Hepatology Unit at the reference Hospital . We sched-
uled patients in the clinic where their history was taken, 
non invasive fibrosis assessment by FibroScan, and lab 
tests including LFT, HCV serology, PCR and genotype were 
performed . A satisfaction survey was conducted at the 
end of the process . We compared the HCV treatment rate 
adjusted by population of our liver Unit with the average 
of the 14 hospitals in our region . RESULTS: Out of the 375 
patients initially found in the database search, 83% of 
them attended the clinic visit . 50 .5% of the patients had a 
negative PCR (27% with SVR after treatment, many years 
ago and the 23 .5% were patients with spontaneous nega-
tivization of the PCR) . 49 .5% were patients with chronic 
hepatitis C and the average Fibroscan in this group was 
10 .2±8 .01 KPa versus 6 .2±4 .1 in the group with PCR VHC 
negative(p<0 .05) . 26 .4% of the patients had significant 
fibrosis (Fibroscan >7,6KPa) . In the survey the overall 
satisfaction was 9 .5 out 10 . When the treatment rate per 
protected population was compared with the average 
treatment rate of the region, the treatment rate was 
40 .25% higher (108,07 HURH versus the average 77,13) . 
CONCLUSIONS: In our primary healthcare area, we found 
375 patients with a HCV diagnosis not followed-up in the 
liver Unit . 83% of these patients agreed to attend a clinic 
visit in the Liver Unit within an Active Search Program 
for HCV . The program was very positively rated by the 
patients . Almost 50% of the patients had chronic hepatitis 
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C, 26 .4% of them requiring immediate antiviral treatment . 
Active Search Program for HCV appear to increase treat-
ment rate . These findings warrant confirmation .
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741
Assessing Patient Preferences for and Relative 
Importance of Features of New Direct Acting 
Antiviral (DAA) Treatments for Chronic Hepa-
titis C Virus (HCV) Infections
Tania M. Welzel3, Min Yang1, Gautam Sajeev1, Brett Pinsky2, 
Darshan Mehta2, Yanjun Bao2, Eric Wu1, Yaozhu J. Chen2; 
1Analysis Group, Boston, MA; 2AbbVie, North Chicago, IL; 3JW 
Goethe University Hospital, Frankfurt am Main, Germany

Background: More new direct acting antivirals (DAAs) 
are becoming available to treat chronic hepatitis C virus 
(HCV) infections . Understanding HCV patients’ prefer-
ence for and the relative importance of the features of 
DAAs in treatment preference may improve adherence 
and outcomes of HCV treatment . Methods: An online 
discrete choice experiment (DCE) survey was designed to 
collect data from adult HCV patients in the US and EU5 
countries (UK, France, Germany, Spain and Italy) . In addi-
tion to responding to questions on demographics, clinical 
characteristics and treatment history, patients were asked 
to make preference choice decisions between alternative 
hypothetical DAA options, defined by differing levels of 
nine features (i .e ., treatment duration, tablet count and 
packaging, cure rate, required office visits when on treat-
ment, modifications to statins or to proton pump inhib-
itors [PPIs], and risks of diarrhea, headache and nausea) . 
Logistic regression was used to assess preference for the 
treatment options . Model coefficients were then used to 
estimate the relative importance of the features using 
a common metric by anchoring on cure rate for a given 
DAA treatment profile . Results: A total of 328 patients 
completed the survey (US: n=227; EU5: n=101), with a 
mean age of 47 .7 years (SD=14 .4) and a mean of 11 .2 years 
since HCV diagnosis; 51% of patients were female . More 
than half (60%) of the patients were treatment experi-
enced, including, 129 (39%) exposed to interferon-free 
drugs . About two-thirds of the patients were aware of 
their genotypes . Patients significantly preferred a DAA 
regimen with higher cure rate, shorter treatment dura-
tion, lower risks of diarrhea, headache and nausea (all 
p<0 .001), reduced need for office visits when on treat-
ment (p=0 .036), and without requiring dose reduction or 
timing change in PPIs (p=0 .016) . With a given DAA profile, 
patients valued most when a treatment did not involve 
the modification of concurrently-used PPI (contributed 
23% of the decision), followed by decreased risk of diar-
rhea (16%), reduced need for office visits when on treat-
ment and reduced risk of headache and nausea (all 14%), 
and shorter duration (13%); patients were largely indif-
ferent regarding tablet count or modification of concur-
rently-used statin (2-3%) . Conclusion: Given the overall 
high efficacy level of new DAAs, HCV patients’ preferences 
for therapy may be affected by other treatment features . 
Less interruption to patient’s life (such as no modification 
in PPI use, lower risk in diarrhea, fewer office visits when 
on treatment) seem to be important aspects from HCV 
patients’ perspective in preferring one regimen over other .
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742
Outcome of the implementation of an elec-
tronic alert-system for HBV and HCV screening 
prior to chemotherapy: results from a prospec-
tive study.
Mar Riveiro-Barciela1,2, María Luisa Roade1, Pau Abrisqueta3, 
María-Josep Carreras4, Anna Farriols4, Rafael Esteban1,2, 
Maria Buti1,2; 1Liver Unit, Internal Medicine Department, Hos-
pital Universitari Vall d’Hebron, Barcelona, Spain; 2Centro de 
Investigación Biomédica en Red de Enfermedades Hepáticas y 
Digestivas (CIBERehd), Madrid, Spain; 3Department of Hema-
tology, Vall d’Hebron Hospital, Barcelona, Spain; 4Pharmacy 
Department, Vall d’Hebron Hospital, Barcelona, Spain

Background: Patients with hematological malignancies 
present a high risk of viral hepatitis either due to the asso-
ciation between HCV and non-Hodgkin lymphoma or HBV 
reactivation related to chemotherapy . The low rate of HCV 
and HBV screening in these diseases can lead to medical 
errors . In order to improve screening and management 
of patients, an electronic alert system (EAS) was devel-
oped to remind physicians of the need for testing HBV 
and HCV . Methods: This EAS was linked to the chemo-
therapy prescription software and it asked for HBsAg, 
anti-HBc and anti-HCV results . In case of lack of data or 
positive markers, an email is automatically sent to the 
Hepatology Department to help in promotion of screening 
and management of patients . This EAS was set up in 
March 2017 and after 2 months initial results have been 
evaluated . Results: data from 129 patients were prospec-
tively included . Most common hematological malignan-
cies were: 28 (22%) diffuse B cell lymphoma, 20 (16%) 
follicular lymphoma, 16 (12%) multiple myeloma and 12 
(9%) acute leukemia . Before the first prescription, sero-
logical panel was completed in 82 (64%) cases, including 
9 subjects with previously-known HBV (N anti-HBc=5) and/
or HCV infection (N=5) . Following the alert, 24 (51%) addi-
tional cases were appropriately screened . HBV screening 
in relation to FDA warning was: 93% for anti-CD20-con-
taining regimens, 100% lenalidomide/corticoids and 55% 
tyrosine kinase inhibitors (TKI). Screening in patients 
undergoing TKI was statistically lower than for the rest of 
regimens (p=0 .004) . This EAS led to the new diagnosis of 
1 chronic infection by HCV and identified 7 anti-HBc-posi-
tive subjects and therefore at risk of HBV reactivation . 12 
(9%) subjects were anti-HBc positive and 83% received 
prophylaxis with LMV prior to chemotherapy, including all 
patients undergoing anti-CD20 agents . No HBV reactiva-
tions were observed after EAS . Conclusions: Rate of viral 
hepatitis screening prior to chemotherapy is relatively low, 
especially for those drugs recently associated with HBV 
reactivation . Electronic alert systems are useful tools to 
increase HBV and HCV screening and thus improve patient 
management . Complete data from the first 6 months of 
use of the app will be presented at the meeting .
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Combined Elimination of Met and EGFR 
Signaling Attenuates Hepatomegaly and 
Hepatocyte Proliferation Induced by TCPOBOP 
(1,4-Bis [2-(3,5-Dichloropyridyloxy)] Benzene) 
in Mice
Bharat Bhushan, Anne Orr, Wendy M. Mars, William C. Bowen, 
Shirish Paranjpe, George K. Michalopoulos; bhb14@pitt.edu; 
Department of Pathology and Pittsburgh Liver Research Cen-
ter, University of Pittsburgh, School of Medicine, Pittsburgh, 
PA

TCPOBOP (1,4-Bis [2-(3,5-Dichloropyridyloxy)] benzene) 
is a constitutive androstane receptor (CAR) agonist that 
induces robust hepatocyte proliferation and hepato-
megaly without any liver injury or tissue loss . A recent 
study demonstrated that TCPOBOP-induced regeneration 
can protect liver from failure even after massive tissue loss 
(91% hepatectomy), indicating great clinical potential . 
However, mechanisms of TCPOBOP-induced hyperplasia 
are highly underexplored . TCPOBOP-induced hyperplasia 
is known to be CAR-dependent with no evidence of 
involvement of cytokines and growth factors signaling . 
Receptor tyrosine kinases MET and EGFR (epidermal 
growth factor receptor) are known to play a critical role in 
liver regeneration after partial hepatectomy, but their role 
in TCPOBOP-induced direct hyperplasia is not yet explored, 
which was investigated in the current study . Since these 
receptor tyrosine kinases are known to compensate for 
each other, MET KO mice were treated with Canertinib, an 
EGFR inhibitor (EGFRi), for combined elimination of MET 
and EGFR signaling . Combined elimination of MET and 
EGFR signaling (MET KO + EGFRi) dramatically reduced 
TCPOBOP-induced hepatomegaly and remarkably atten-
uated hepatocyte proliferation . Effects were not signifi-
cant by elimination of individual receptor tyrosine kinase 
signaling (MET KO or EGFRi) . Effect of combined elimina-
tion on hepatocyte proliferation was found to be more 
pronounced in females compared to males . Interestingly, 
TCPOBOP-driven CAR activation was not altered in MET KO 
+ EGFRi mice, as measured by nuclear CAR translocation 
and analysis of CAR target genes . However, induction of 
Cyclin D1, the key regulator of cell cycle entry, was almost 
completely abolished in MET KO + EGFRi mice . Similar 
pattern was also observed for other important cyclins 
that govern cell cycle progression . Lastly, TCPOBOP-driven 
induction of transcription factor, forkhead box protein M1 
(FOXM1), was greatly attenuated in MET KO + EGFRi mice; 
FOXM1 governs transcription of genes important for DNA 
replication and mitosis and considered to be a key regu-
lator of TCPOBOP-mediated hepatocyte proliferation . In 
conclusion, our study revealed a novel role of signaling via 
EGFR and MET receptors in hepatomegaly and hepatocyte 
proliferation induced by TCPOBOP .
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Ammonia induces an oxygen-independent 
stabilization of hypoxia inducible factor-1α 
(HIF1α) and its consequent signaling 
responses via mTORC1
Nicole M. Welch1, Rafaella Nascimento e Silva4, Cam-
eron Koch3, Angela M. Oliveria Leal5, Arthur J. McCullough1, 
Gangarao Davuluri2, Srinivasan Dasarathy2,1; 1Department Of 
Gastroenterology and Hepatology, Cleveland Clinic, Cleve-
land, OH; 2Department of Pathobiology, Cleveland Clinic 
Lerner Research Institute, Cleveland, OH; 3Department of 
Radiation Oncology, University of Pennsylvania, Philadel-
phia, PA; 4Department of Physiology, Universidade Federal 
de Sao Carlos, Sao Carlos, Sao Paolo, Brazil; 5Department of 
Medicine, Universidade Federal de Sao Carlos, Sao Carlos, Sao 
Paulo, Brazil

Background . Hyperammonemia is a mediator of the liver-
muscle axis and sarcopenia via dysregulated proteostasis 
due to impaired mTORC1 signaling . The molecular inter-
face between ammonia, a chemical, and the molecular 
signaling pathways are currently not known . Hyperam-
monemia induces cataplerosis or loss of of critical TCA 
cycle intermediate α-ketoglutarate (αKG) for nonhepatic 
ammonia disposal to form glutamate and glutamine . αKG 
is necessary for degradation of hypoxia inducible factor 
(HIF1α), an inhibitor of mTORC1 signaling that regulates 
skeletal muscle proteostasis (protein homeostasis) . We 
hypothesized that ammonia dysregulates muscle proteo-
stasis via the αKG-HIF1α metabolic-molecular interface . 
However, it is possible that increased muscle ammonia 
affects oxygen delivery via modifying myoglobin with 
resultant hypoxia and stabilization of HIF1α . We there-
fore performed studies to determine cellular oxygen 
concentrations . Methods. HIF1α expression was quanti-
fied by immunoblots in skeletal muscle of human cirrhosis, 
hyperammonemic portacaval anastomosis (PCA) rats and 
appropriate controls . Molecular dissection of the regula-
tory pathways was performed in differentiated murine 
C2C12 myotubes grown and exposed to 10mM ammonium 
acetate or varying oxygen concentrations in a hypoxia 
chamber . Pimonidazole (hypoxyprobe) and EF5 staining 
were used to determine cellular oxygen concentrations 
and were used as complementary strategies to determine 
if ammonia caused cellular hypoxia . Nuclear transloca-
tion of HIF1α, regulation of its target genes and mTORC1 
signaling were determined by immunoblots and real time 
PCR . CoCl2 was used as positive control for HIF1α stabili-
zation . Cell permeable esters of αKG were generated to 
promote anaplerosis . Results. Both pimonidazole and EF5 
showed fluorescence during hypoxia but not with hyper-
ammonemia . Ammonia stabilized HIF1α with increased 
nuclear translocation and upregulation of target genes 
including the metabolic regulator, pyruvate dehydroge-
nase kinase 1, an inhibitor of pyruvate dehydrognase . 
Expression of HIF1α target and inhibitor of mTORC1, 
REDD1, expression was increased in the hyperammonemic 
rats and myotubes . Consistent with ammonia-induced 
cataplerosis of αKG, supplementation with cell permeable 
αKG prevented HIF1α stabilization . Conclusion. Hyper-
ammonemia stabilized HIF1α by an oxygen independent 
mechanism and impaired mTORC1 signaling via REDD1 . 
αKG supplementation reversed ammonia induced HIF1α 
stabilization and its consequences . These studies lay the 
foundation for novel approaches to reverse molecular 
perturbations of hyperammonemia by targeting skeletal 
muscle HIF1α to treat sarcopenia in liver disease .
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Identifying a novel function for hepatic Fxr-Shp 
axis in regulating glycosylation
Bhoomika Mathur1, Waqar Arif2, Auinash Kalsotra2, Kris-
tina Schoonjans3, Sayee Anakk1; 1Molecular and Integra-
tive Physiology, University of Illinois Urbana Champaign, 
CHAMPAIGN, IL; 2Biochemistry, University of Illinois at Urba-
na-Champaign, URBANA, IL; 3Metabolic Signaling, Institute of 
Bioengineering, Ecole Polytechnique Fédérale de Lausanne, 
Lausanne, Switzerland

 Background: Nuclear receptor Farnesoid X Receptor (Fxr) 
and Small Heterodimer Partner (Shp) are crucial for main-
taining glucose, fat and bile acid homeostasis . The global 
Fxr-Shp knockout mice display severe hepatotoxicity and 
cholestasis . However, the specific contribution of hepatic 
Fxr-Shp regulatory networks in protecting the liver against 
injury is not extensively characterized . Methods: Liver 
specific Fxr-Shp double knockout mice (LDKO) were gener-
ated and challenged with 1% cholic acid-diet to deter-
mine their response to bile acid excess . Serum, hepatic, 
biliary and intestinal bile acid levels were measured . High 
throughput RNA-seq was performed on chow-fed control 
and LDKO mice to identify the basal signaling machinery 
that is coordinately controlled by hepatic Fxr-Shp . The gene 
expression changes were validated by qRT-PCR . Results: 
As predicted, LDKO mice developed cholestasis within 
5 days of cholic acid diet . Compared to controls, LDKO 
livers exhibited ballooning degeneration and focal inflam-
mation . Global transcriptome pathway analysis revealed 
differential regulation of cellular adhesion in LDKO livers . 
Unexpectedly, we discovered that loss of hepatic Fxr-Shp 
resulted in the induction of key glycosyltransferases, such 
as Mgat5, Fut8 and St3gal6 (Figure) . These enzymes are 
directly involved in “decorating” various cell adhesion 
glycoproteins . It is known that changing glycan moieties 
of these glycoproteins can regulate a wide array of cellular 
functions including adhesion and signaling . Conclusion: 
Liver specific ablation of Fxr and Shp axis does not affect 
basal bile acid homeostasis but sensitizes mice to biliary 
overload . Importantly using genome-wide studies we 
have identified a novel role for hepatic Fxr-Shp in main-
taining the glycosylation status of cell adhesion proteins . 
Regulating glycosylation could be a potential mechanism 
employed by Fxr-Shp to preserve liver integrity .

qRT-PCR validation of glycosyltransferase genes in LDKO liv-
ers . (n=6 per group, t test, **p<0 .01)
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Nuclear expression of Chibby is associated 
with prognosis in hepatocellular carcinoma 
patients with β-catenin nuclear accumulation
Ming-Chao Tsai4,1, Ming-Hong Tai3, Chao-Cheng Huang2, 
Pey-Ru Lin4, Li-Na Yi4, Tsung-Hui Hu4; Division of Hepato-Gas-
troenterology Kaohsiung Chang Gung Memorial Hospital, 
Kaohsiung, Taiwan; 1Graduate Institute of Clinical Medical 
Sciences, Chang Gung University College of Medicine, Kaoh-
siung, Taiwan; 2Department of Pathology, Kaohsiung Chang 
Gung Memorial Hospital, Chang Gung University College of 
Medicine, Kaohsiung, Taiwan; 3Institute of Biomedical Sci-
ences, National Sun Yat-Sen University, Kaohsiung, Taiwan; 
4Division of Hepato-Gastroenterology, Department of Inter-
nal Medicine, Kaohsiung Chang Gung Memorial Hospital and 
Chang Gung University College of Medicine, Kaohsiung, Tai-
wan

Background/Aims: Chibby is a novel antagonist of the 
Wnt/β-catenin pathway and considered a potential 
tumor suppressor gene in nucleus . Our aim was to assess 
the value of Chibby for predicting clinical outcome of 
patients with hepatocellular carcinoma (HCC) . Methods: 
The expression patterns of Chibby and β-catenin were 
performed by immunohistochemistry in 156 HCC patients 
who received complete liver resection, and prognostic 
significance was assessed by using Kaplan–Meier survival 
estimates and log-rank tests . Chibby was regulated in HCC 
cell lines (SK-Hep-1 and J5) to investigate the change of 
b-catenin using qRT-PCR, Western blotting and immuno-
fluorescence . Results: High β-catenin expression in tumor 
nuclear predicted unfavorable prognosis in HCC patients . 
However, there was no association between Chibby and 
β-catenin expression . It is worth noting that in HCC patients 
with β-catenin nuclear type, there was a significant differ-
ence between patients with and without Chibby nuclear 
expression for overall survival (OS) (p = 0 .008) and disease-
free survival (DFS) (p = 0 .016) . In multivariate analyses, 
Chibby nuclear type was an independent predictor for OS 
(p = 0 .033) and DFS (p = 0 .046) of HCC patients . In vitro, 
overexpression of Chibby in SK-Hep-1 cell lines attenuated 
β-catenin expression, and cell proliferation, migration, as 
well as colony formation . Knockdown Chibby in HCC cell 
lines increased the expression of β-catenin . Conclusions: 
Elevated nuclear expression of Chibby predicted the good 
prognosis in HCC patients with activated β-catenin that 
implies Chibby played a salvage role in HCC with β-catenin 
activation . Chibby combined with β-catenin, is a novel 
prognostic predictor for HCC patients . 
Disclosures:
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Serum Cytokine Profiles Predict Survival Bene-
fits in Patients with Advanced Hepatocellular 
Carcinoma Treated with Sorafenib: a Retro-
spective Cohort Study
Tomoyuki Hayashi, Tsuyoshi Suda, Taro Yamashita, 
Hikari Okada, Yoshiro Asahina, Takehiro Hayashi, Yasu-
masa Hara, Kouki Nio, Takeshi Terashima, Hajime Sun-
agozaka, Hajime Takatori, Kuniaki Arai, Yoshio Sakai, 
Tatsuya Yamashita, Eishiro Mizukoshi, Masao Honda, Shui-
chi Kaneko; Gastroenterology, Kanazawa University Graduate 
School of Medical Science, Kanazawa, Ishikawa, Japan

Background: Sorafenib is a multiple receptor tyrosine 
kinase inhibitor known to prolong overall survival in 
patients with advanced hepatocellular carcinoma (HCC) . 
Predicting this drug’s survival benefits is challenging 
because clinical responses are rarely measurable during 
treatment . In this study, we hypothesized that serum cyto-
kines levels could predict the survival of advanced HCC 
patients, as sorafenib targets signaling pathways activated 
in the tumor stromal microenvironment and potentially 
affects serum cytokine profiles . Methods: Of 143 patients 
with advanced-stage HCC, 104 who were recruited between 
2003 and 2007 received hepatic arterial infusion chemo-
therapy (HAIC) that mainly targets tumor epithelial cells 
at S-phase (cohort 1); additionally, 39 recruited between 
2010 and 2012 received sorafenib, which primarily targets 
the stromal vascular endothelial cells . Serum samples were 
collected and aliquoted prior to the treatment . Serum EGF, 
bFGF, HGF, IFN-γ, IL-10, IL-12, IL-2, IL-4, IL-5, IL-6, IL-8, IP-10, 
MIG, PDGF-BB, SCF, SDF1, TGF-β, TGF-α, TNF-α, and VEGF-A 
were measured via enzyme-linked immunosorbent assays . 
The Modified Response Evaluation Criteria in Solid Tumors 
were used to assess tumor responses . Results: The median 
survival time of HCC patients in cohorts 1 (HAIC-treated) 
and 2 (sorafenib-treated) were 12 .0 and 12 .4 months, 
respectively . Kaplan-Meier analysis revealed no signifi-
cant survival differences between the 2 groups . Patients 
who survived more than 2 years after sorafenib treatment 
exhibited higher serum levels of IL-10, IL-12, TNF-a, IL-8, 
SDF-1, EGF, PDGF-BB, SCF, and TGF-a . Furthermore, cohort 
2 patients with higher serum IL-5 (>12 pg/mL), IL-8 (>10 pg/
mL), PDGF-BB (>300 pg/mL), and VEGF-A (>50 pg/mL) levels 
achieved longer survival; cohort 1 patients did not . Hier-
archical cluster analysis of 6 cytokines robustly enriched 
for comparison analysis between cohorts 1 and 2 (IL-5, 
IL-8, TGF-a, PDGF-BB, CXCL9, and VEGF-A) revealed that 
elevation of these cytokines correlated with better survival 
when treated with sorafenib but not with HAIC . Conclu-
sions: Patients who exhibited survival benefits owing to 
sorafenib treatment tended to present higher serum cyto-
kines levels, potentially reflecting the activation of stromal 
signaling in the tumor microenvironment . Our study thus 
introduces novel biomarkers that may identify advanced 
HCC patients who may experience survival benefits with 
sorafenib treatment .
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Epidermal growth factor receptor inhibition 
is a conserved mechanism for environmental 
pollutants in nonalcoholic fatty liver disease
Josiah Hardesty1, Bradley J. Vivace3, Hongxue Shi4, Jian Jin4, 
Keith C. Falkner2, Russell Prough1, Matthew Cave1; 1Biochemis-
try and Molecular Genetics, University of Louisville, Louisville, 
KY; 2Division of Gastroenterology and Nutrition, Louisville, 
KY; 3School of Medicine, Louisville, KY; 4Pharmacology and 
Toxicology, University of Louisville, Louisville, KY

Background: Multiple environmental chemicals have previ-
ously been associated with nonalcoholic fatty liver disease 
(NAFLD) . However, the mechanisms require elucidation . 
We recently published that polychlorinated biphenyls 
(PCBs) inhibit epidermal growth factor (EGFR) signaling . 
The EGFR has previously been implicated in the regulation 
of the hepatic cytochrome P450 2B subfamily (via indirect 
CAR activation) as well as liver disease pathogenesis . The 
purpose of this study is to use an in silico approach to 
screen a chemical pollutant library for other compounds 
predicted to interact with the EGFR and to then validate 
selected targets in vitro . Methods: A compound library 
was constructed based on CYP2B subfamily induction and 
NAFLD associations from the literature . Potential inter-
actions were modeled with either the EGFR extracellular 
domain (ECD) (INQL) or the tyrosine kinase domain (TKD) 
(4HJO) in Chimera with Autodock Vina . A-431 cells were 
pre-treated with selected compounds at varied concen-
trations followed by treatment with fluorescent EGF . The 
reaction was conducted at 37° C for 30 minutes . Cells were 
then washed, fixed, and nuclei stained . Images were taken 
and quantified with a Cellomics instrument . The quan-
titative measure was fluorescent EGF per cell . The IC50 
was determined . EGFR phosphorylation and total EGFR 
were measured by western blot analysis for confirma-
tion . Results: The in silico model predicted EGFR binding 
for atrazine, trans-nonaclor, PCB 126 (a dioxin-like PCB), 
PCB 153 (a non-dioxin-like PCB), and others . The in vitro 
model validated that these compounds were extremely 
potent EGFR inhibitors, with up to femtomolar potency . 
In order of potency, trans-nonachlor (0 .03 fM), PCB-126 
(0 .09 fM), and PCB-153 (363 fM) displaced bound EGF and 
were predicted to bind the ECD of EGFR . Atrazine was the 
least potent (3 .8 pM) and was not able to displace EGF 
and was predicted to bind the TKD . Conclusions: These 
data demonstrate that some triazine herbicides, organo-
chlorine insecticides, dioxin-like PCBs, and non-dioxin-like 
PCBs are EGFR inhibitors . Given their high potency, these 
compounds are expected to inhibit the EGFR in humans 
at environmentally relevant doses . Several different 
predicted binding sites on the EGFR were identified for 
these structurally diverse compounds . EGFR inhibition may 
be a conserved mechanism for environmental chemicals in 
NAFLD . It may also be responsible, in part, for the CYP2B 
subfamily induction previously associated with these 
pollutants . More research is required on the role of envi-
ronmental pollutant-EGFR interactions in hepatic xenobi-
otic metabolism and NAFLD .
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Prescription of FuZheng JieDu Xiaoji influence 
the progression of HCC by regulating PKB-P21/
P27 pathway.
Xue Yang, Xieqiong Ye, Le Sun, Ying Feng, Xianbo Wang; 
Center of Integrative Medicine, Capital Medical University 
affiliated Beijing Ditan Hospital, Beijing, China

Background: The Fuzheng Jiedu Xiaoji decoction (FZJD) is 
a traditional Chinese herbal medicine that is used to treat 
hepatocellular carcinoma (HCC) in Beijing Ditan hospital . 
We previously found that a FZJD/western medicine (WM) 
combination significantly improved the survival rate of HCC 
patients compared with WM alone, but these results need 
to be confirmed in a large-sample clinical study . More-
over, the mechanisms underlying the effects of FZJD on 
HCC tumor progression are unclear . Methods: We system-
atically investigated the major precipitating factors and 
two-year survival rates of 338 propensity score-matched 
HCC patients treated with FZJD/WM or WM only to eval-
uate the treatment effectiveness of FZJD . The molecular 
mechanisms underlying the FZJD effects on HCC patients 
were examined with biological methods . High-perfor-
mance liquid chromatography-mass spectrometry (HPLC-
MS) was used to identify the FZJD extract compounds . 
Results: The analysis showed that alkaline phosphates, the 
neutrophil-to-lymphocyte ratio, alpha-fetoprotein levels 
of 500 ng/mL or more, Barcelona Clinic Liver Cancer (BCLC) 
staging, and integrative FZJD medicine were indepen-
dent prognostic factors in the survival of HCC patients . 
A Kaplan–Meier analysis showed that FZJD patients had 
a significantly better prognosis than WM-only patients, 
especially BCLC stage-B/C/D patients . An in vitro study 
showed that the addition of medicated serum significantly 
reduced the proliferation and metastasis of HCC cells by 
inhibiting phospho-protein kinase B and cyclin D1 expres-
sion and increasing the levels of P21 and P27 . The HPLC-MS 
analysis showed that polyphyllin-4, acteoside, and chlo-
rogenic acid were the main active ingredients of FZJD . 
Conclusion: The results of this study suggested that FZJD 
prolongs the survival time of HCC patients and inhibits cell 
proliferation through the PKB-P21/P27 pathway .
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Loss of tumor suppressor PDCD4 induced 
cellular senescence in human hepatoma cells
Jing Guo2, Iwata Ozaki1,2, Jinghe Xia2, Takuya Kuwashiro2, 
Hirokazu Takahashi2, Yuichiro Eguchi2, Keizo Anzai2, 
Sachiko Matsuhashi2; Department of Internal Medicine, Saga 
Medical School, Saga University; 1Health Administration Cen-
ter, Saga Medical School, Saga University, Saga, Japan; 2Inter-
nal Medicine, Saga Medical School, Saga, Japan

<Background and Aims> Cellular senescence is a complex 
stress response characterized by persistent growth arrest . 
While activated oncogenes are known to induce cellular 
senescence known as oncogene-induced senescence, it 
is reported that loss of tumor suppressor genes can also 
trigger senescence . Programmed cell death 4(PDCD4) is 
a tumor suppressor and its overexpression is known to 
induce apoptosis in cancer cells including hepatoma cells . 
However, recent study showed that inactivation of PDCD4 
induced growth suppression with increased apoptosis . In 
this study, we examined cell cycle regulators whose acti-
vation is affected by PDCD4 knockdown to investigate the 
contribution of PDCD4 to cell cycle regulation and found 
that PDCD4 knockdown induced cellular senescence in 
human hepatoma cells . <Materials and methods> Three 
types of human hepatoma cells, HepG2 (wild-type p53), 
Huh7 (mutant p53 and p16-deficient) and Hep3B (both p53- 
and Rb-deficient), were used in these experiments . PDCD4 
knockdown cells treated with PDCD4-specific siRNAs were 
used to analyse the activation levels of cell cycle regula-
tors . The expression of cell cycle regulators including p53, 
p21, p16, Rb, CDK2, CDK4, CDK6 and cyclin D1 were exam-
ined by Western blot . Cell cycle were analysed by FACS and 
apoptosis were monitored by TUNEL assay, caspase-3 and 
-9 expression . Cells were also stained with β-galactosidase . 
<Results> PDCD4 knockdown suppressed cell growth in 
all three cell lines and PDCD4 knockdown cells showed an 
enlarged and flattened morphology . PDCD4 knockdown 
inhibited Rb phosphorylation; down-regulated CDK2 and 
CDK4, which phosphorylates Rb; and up-regulated the 
CDK inhibitor p21 in all three hepatoma cell lines . Time-de-
pendent p21 expression patterns showed that early p21 
expression after PDCD4-knockdown was induced via a 
p53-dependent manner but later through a p53-indepen-
dent pathway . Analysis of apoptosis after PDCD4-knock-
down revealed that apoptosis may be induced in a 
p53-dependent manner in HepG2, while the mechanism 
of cell death in Hep3B was different . Furthermore, PDCD4 
knockdown also induced cellular senescence characterized 
by β-galactosidase staining and p16 expression, and p21 
knockdown rescued PDCD4 knockdown-induced senes-
cence . <Conclusions> PDCD4 knockdown induced growth 
arrest and cellular senescence by up-regulating p21 and 
down-regulating CDKs irrespective of p53 status accom-
panied by the induction of p16 in human hepatoma cells . 
Our results indicate that PDCD4 plays important roles in 
cell cycle regulation and the induction of cellular senes-
cence in human hepatoma cells and could be a potential 
target in antineoplastic therapies .
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Serum tricarboxylic acid cycle intermediates: 
potential biomarker for hyperammonemic 
metabolic dysregulation in human cirrhosis
Allawy Allawy2, Dharmvir Singh3, Cynthia Tsien4, 
Rohan R. Shah6, Khaled Alsabbagh Alchirazi5, Robert O’Shea1, 
Arthur J. McCullough1, Jaividhya Dasarathy7, Gangarao Davu-
luri5, Yana Sandlers6, Srinivasan Dasarathy1,5; 1Department 
of Gastroenterology and Hepatology, Cleveland Clinic, Cleve-
land, OH; 2Department of Internal Medicine, Cleveland Clinic, 
Cleveland, OH; 3Department of Internal medicine, Akron Gen-
eral Hospital, Akron, OH; 4Department of Gastroenterology, 
Toronto General Hospital, Toronto, ON, Canada; 5Department 
of Pathobiology, Cleveland Clinic, Cleveland, OH; 6Depart-
ment of Chemistry, Cleveland State University, Cleveland, OH; 
7Family Medicine, MetroHealth Medial Center, Cleveland, OH

Introduction. Hyperammonemia is a consistent abnor-
mality in cirrhosis and the skeletal muscle functions as a 
metabolic partner in ammonia disposal in liver disease . 
Skeletal muscle ammonia disposal is mediated by conver-
sion of α-ketoglutarate (αKG) a critical intermediate in the 
tricarboxylic acid (TCA) cycle to glutamate and glutamine . 
We have previously reported low skeletal muscle TCA cycle 
intermediates during hyperammonemia . Since TCA cycle 
intermediates can leak into the circulation, we hypothe-
sized that plasma TCA cycle intermediates will be lower 
in cirrhosis . We also hypothesized that branched chain 
amino acids (BCAA) that serve as anaplerotic (entry of 
TCA cycle intermediates) substrates will reverse this abnor-
mality . Materials and Methods. In 6 well compensated, 
stable alcoholic cirrhotic patients and 8 controls, serial 
plasma samples were obtained before and 1h, 3h, 6h after 
a single oral BCAA mixture enriched with leucine (BCAA/
Leu) . Intermediary metabolites extracted using ethyl 
acetate and Tertbutyldimethylsilyl derivatives generated 
and quantified by gas chromatography-mass spectrometry 
using protocols established in our laboratory . All experi-
ments were performed in at least 6 experimental replicates 
for each sample and the data expressed as percentage 
mean±SD after normalization with the concentration of 
control . Results. Surprisingly, plasma concentrations of all 
TCA cycle intermediates in cirrhotic patients were consis-
tently higher at baseline and remained elevated at 1h, 
3h, and 6h after a single oral BCAA mixture enriched with 
leucine (BCAA/Leu) compared to controls (Table) . Conclu-
sion. Elevated plasma TCA cycle intermediates are poten-
tial biomarkers for metabolic perturbations in cirrhosis . 
Identifying the molecular and biochemical mechanisms for 
elevated plasma TCA cycle intermediates, lack of response 
to BCAA/Leu and the source of intermediates in circula-
tion will be necessary to restore anaplerosis/cataplerosis 
homeostasis in cirrhosis .

Plasma TCA cycle intermediates

p values represent changes in intermediates compared to 
respective control
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Dichloroacetic Acid Promotes Hepatocel-
lular Carcinoma Cell Apoptosis via Reactive 
Oxygen Species Production
Young Youn Cho, Minjong Lee, Eun Ju Cho, Su Jong Yu, 
Jeong-Hoon Lee, Yoon Jun Kim, Jung-Hwan Yoon; Depart-
ment of Internal Medicine and Liver Research Institute, Seoul 
National University College of Medicine, Seoul, Korea (the 
Republic of)

Aims Dichloroacetic acid (DCA) is a pyruvate dehydroge-
nase kinase inhibitor which activates the citric acid cycle, 
increases reactive oxygen species (ROS), and induces 
apoptosis . Through modulating Warburg effect, DCA can 
reduce tumorigenesis and cancer progression in several 
cancer models . The aim of this study was to investigate 
the anti-cancer effect of DCA and to elucidate the mech-
anism in hepatocellular carcinoma (HCC) cells . Methods 
We performed in vitro experiments using human HCC cell 
lines (Huh-7 and SNU761) . Hypoxic condition was induced 
using 1% O2, 5% CO2, 94% N2 . Tumor cell viability was 
assessed using MTS assay . After DCA treatment, the apop-
tosis pathway was examined using immunoblot analysis 
and immunoprecipitation . ROS, pyruvate and citrate were 
also measured . To evaluate in vivo efficacy, we used subcu-
taneous mouse HCC models and used hypoxic chambers 
using 16% O2 to induce hypoxic condition . Results Treat-
ment of DCA changed bioenergetic propensity, increased 
ROS production, and decreased pyruvate and citrate levels . 
DCA induced apoptosis in both intrinsic and extrinsic path-
ways, especially under hypoxic conditions . Caspase 8 and 
cellular FLICE-like inhibitory protein (c-FLIP) was activated 
to the DISC after DCA treatment . Inhibition of ROS using 
N-acetylcysteine attenuated the apoptosis signal induced 
by DCA . DCA showed tumor regression in the mouse model 
(P<0 .05) . Tumor regression by DCA was significantly higher 
in the hypoxic in vivo condition compared to the normoxic 
condition (P<0 .05) . Conclusions The results suggest that 
DCA induces HCC cell death through apoptosis, in partic-
ular more efficiently in hypoxic environments . Therefore, 
DCA may have a therapeutic potential in HCCs . 
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Nuclear receptor coactivator 5 promotes HCC 
cell apoptosis by targeting IL6/STAT3 pathway
Xue Yang, Le Sun, Ying Feng, Xianbo Wang; Center of Inte-
grative Medicine, Capital Medical University affiliated Beijing 
Ditan Hospital, Beijing, China

Background: Nuclear receptor coactivator 5 (NCOA5), a 
coregulator of estrogen receptor α (ERα)-mediated tran-
scription, has been found to be significantly reduced in 
hepatocellular carcinoma (HCC) compared to in adjacent 
non-tumor tissue . Recent studies have also revealed that 
NCOA5 gene defects can lead to HCC and diabetes, and 
NCOA5-deficient mice may experience impaired glucose 
tolerance and primary liver cancer . These observations 
indicate that NCOA5 may play a crucial role in the develop-
ment of HCC, but its mechanism of action in the progres-
sion of HCC remains unclear . Materials and methods: Cell 
biology methods were used to investigate the mechanisms 
of proliferation, invasion, and metastasis of HCC cells in 
DEN-induced HCC rats and HuH-7 cells before and after 
transfection with negative control (NC) plasmids (NCOA5) . 
NCOA5, IL6, Ki67, and STAT3 expression were analyzed 
by immunofluorescence/ immunohistochemistry, and 
western blotting was carried out to determine protein 
expression levels . Results: NCOA5 expression was partic-
ularly decreased in DEN-induced HCC tissues, while IL-6 
and Ki67 levels were significantly increased . Transfection 
with NCOA5 plasmids resulted in significant restoration of 
IL6, p-STAT3(tyr705), and p-STAT3(ser727) expression in 
HCC cells . In comparison to the NC group, cell apoptosis, 
proliferation, cell migration, and invasion were remark-
ably inhibited in NCOA5-transfected HuH-7 cells . Conclu-
sions: NCOA5 may inhibit hepatocellular carcinoma cell 
apoptosis by regulating the IL6/STAT3 pathway .
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Androgen Enhances the Activity of E26 trans-
formation specific sequence 1 (ETS-1) and 
Promotes the Proliferation of HCC Cells
Yinjie Gao; Beijing 302 hospital, Beijing, China

The expression of androgen receptor (AR) has been 
detected in hepatocellular cancer (HCC) . However, there 
is no universal model detailing AR’s function and mecha-
nism in HCC . This study’s results show that treatment with 
dihydrotestosterone (DHT), an endogenous androgen, 
promoted HCC cells’ proliferation and up-regulated the 
transcription factor activity of ETS-1 (E26 transformation 
specific sequence 1), which mediates the migration and 
invasion of cancer cells via protein-protein interaction 
between AR and ETS-1 . Results from luciferase assays 
showed that ETS-1’s activity was significantly up-regu-
lated following androgen treatment . AR mediated ETS-1’s 
DHT-induced transcription factor activity . A potential 
protein-protein interaction between ETS-1 and AR was 
identified via glutathione S-transferase (GST) pull-down 
and co-immunoprecipitation assays . The mechanisms’ 
data indicated that enhancing AR activity increases ETS-1’s 
activity by modulating its cytoplasmic/nuclear transloca-
tion and recruiting ETS-1 to its target genes’ promoter . 
Moreover, while overexpression of AR significantly 
increased the proliferation or in vitro migration or inva-
sion of HepG2 cells in the presence of androgen, inhibiting 
AR’s activity reduced these abilities . Thus, AR’s function as 
a novel ETS-1 co-activator or potentially therapeutic target 
of HCC has been demonstrated .

The dose-effect of androgen, mifepristone, HGF, or ARQ-197 on the 
transcription factor activity of ETS-1 (Fig 1) and The effect of AR on HepG2 
cells’ anchor-independent growth and invasion (Fig 2)
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Cerium oxide nanoparticles improve liver 
repair after acetaminophen treatment and 
two-thirds partial hepatectomy in rats
Bernat Cordoba2, Altamira Arce-Cerezo2, Montserrat Pauta2, 
Jordi Ribera2, Gregori Casals3,2, Guillermo Fernández-Varo2, 
Eudald Casals4, Victor Puntes4, Wladimiro Jiménez1,2, Man-
uel Morales-Ruiz1,2; 1Biochemistry and Molecular Genetics, 
Biomedicine, Hospital Clinic, Faculty of Medicine and Health 
Science-University of Barcelona, Barcelona, Spain; 2Institut 
d’Investigacions Biomèdiques August Pi i Sunyer, CIBERehd, 
Barcelona, Spain; 3Biochemistry and Molecular Genetics, Hos-
pital Clinic, Barcelona, Spain; 4Vall d’Hebron Research Institute 
(VHIR), Catalan Institute of Nanoscience and Nanotechnology, 
UAB, Barcelona, Spain

Introduction and aim: The role played by oxidative stress in 
liver regeneration is a debatable issue . While some studies 
showed that oxidative stress enhanced hepatocyte mitosis, 
others described impairment on liver regeneration after 
reactive oxygen species (ROS) exposure . This discrepancy 
may rely on the use of different experimental models of 
hepatic regeneration as well as to the effectiveness and 
target specificity of the antioxidant treatments . Cerium 
oxide nanoparticles (CeO2NP) show antioxidant properties 
that can shed light on this debate . This nanomaterial is an 
effective scavanger of ROS due to its multi-enzyme mimetic 
activities resembling SOD, catalase and peroxidase . Conse-
quently, we aimed to investigate the effect of CeO2NP 
treatment on hepatic regeneration after liver injury by 
acetaminophen (APAP) toxicity and 2/3 partial hepatectomy 
(PHx) . Methods: For the APAP and PHx models, male Wistar 
rats were divided into three groups: 1/ CeO2NP group (n=5) 
that received 0 .1 mg/kg CeO2NP i .v . twice a week for two 
weeks before 1 g/kg APAP treatment, 2/ N-acetyl-cysteine 
(NAC) group (n=4) that received 300 mg/kg NAC i .p . 1h 
after APAP treatment and 3/ CeO2NP group (n=22) that 
received the same CeO2NP treatment before 2/3 PHx . Each 
group was matched with vehicle-controlled rats (n=26) . 
Results: In the APAP model, CeO2NP treatment decreased 
liver damage (assessed by H&E staining) and 4-hydroxynon-
enal (HNE) levels in hepatic tissue (0 .28±0 .02 vs. 1 .05±0 .04 
μg/mL HNE, treated vs. control; p<0.05) . In the PHx model, 
rats treated with CeO2NP showed a significant 11% 
increase in liver regeneration, compared with control rats 
(p<0.05) . In addition, CeO2NP treatment decreased serum 
levels of transaminases and LDH after 3 hours post-PHx 
(p<0.05) . Rats treated with CeO2NP showed a significant 
increase in hepatocyte proliferation after PHx, compared 
with vehicle (44 .6±4 .5 vs . 38 .6±6 .7 % Ki67+ cells; p<0.05) 
and after APAP toxicity (3 .5±0 .5 vs . 1 .1±0 .1 % Ki67+ cells; 
p<0.05) . The anti-apoptotic properties of CeO2NP were also 
assessed in HepG2 cells . We observed a significant decrease 
in the percentage of HepG2 cells that underwent apoptosis 
following 48 hours of serum starvation, as detected by flow 
cytometry (p<0.05) . Conclusion: CeO2NP treatment stim-
ulates hepatocyte proliferation and decreases early liver 
damage in rats after APAP liver injury and PHx . In addition, 
CeO2NP lead to protection from starvation-induced apop-
tosis in HepG2 cells, suggesting that the anti-apoptotic 
properties of CeO2NP may also contribute to accelerate the 
rate of liver regeneration . These results support the bene-
ficial effect of antioxidant strategies in liver regeneration .
Disclosures:
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Entrustable Professional Activities (EPAs) for 
Transplant Hepatology
Oren K. Fix1, Steven K. Herrine2, K. Gautham Reddy3, Rich-
ard K. Sterling4, Mark W. Russo5, Furman S. McDonald6, 
Ayman A. Koteish7; 1Organ Transplant, Swedish Medical Cen-
ter, Seattle, WA; 2Thomas Jefferson University, Philadelphia, 
PA; 3University of Chicago, Chicago, IL; 4Virginia Common-
wealth University, Richmond, VA; 5Carolinas Medical Center, 
Charlotte, NC; 6American Board of Internal Medicine, Phila-
delphia, PA; 7Florida Hospital Transplant Institute/Johns Hop-
kins University School of Medicine, Orlando, FL

BACKGROUND: Entrustable Professional Activities (EPAs) 
are the professional activities that together define a 
profession . Each EPA requires specific knowledge, skills 
and attitudes . EPAs can be used in a training environ-
ment to infer the presence of multiple competencies from 
observed clinical activities . Trainees can use EPAs as a road 
map for the expected outcome of their professional devel-
opment and a tool for their own practice improvement . 
The gastroenterology (GI)/transplant hepatology (TH) 
pilot is a competency-based medical education program 
that began in 2012 and allows selected trainees to achieve 
competence in GI and TH in 3 years using innovative 
assessment tools . METHODS: We identified a need for 
EPAs as integral to the outcomes-based pilot program . 
We developed EPAs for TH to serve as the cornerstone 
of assessment and to define the goals of the pilot . Pilot 
fellows and program directors (PDs) were surveyed annu-
ally about their use of the EPAs . RESULTS: Overall response 
rates from the fellows and PDs were 97% (30/31) and 94% 
(29/31), respectively . In the first year of the pilot (2012-
13), all PDs used EPAs for formative assessment of the 
fellows, and all fellows used EPAs for their own practice 
assessment . Both PDs and fellows recommended removing 
EPAs that were felt to be part of essential competencies 
of general GI rather than specific to TH . In 2013-14, PDs 
reported variable use of these general EPAs, thus the EPAs 
were revised to better reflect activities unique to TH and 
to differentiate TH from GI (Table) . In 2014-15, all PDs used 
the revised EPAs for formative assessment of fellows . 44% 
of PDs used EPAs to adjust the curriculum during the year . 
56% of fellows used EPAs for practice improvement . In 
2015-2016, all PDs used all EPAs for formative assessment 
of fellows . 79% of PDs used EPAs to adjust the curriculum . 
71% of fellows used EPAs for practice improvement . 21% 
of fellows were unaware that EPAs were used to assess 
them . CONCLUSION: All programs used the revised EPAs 
for formative assessment and many used them to adjust 
the curriculum . Not all fellows were aware that EPAs were 
being used to assess them, but many fellows used EPAs 
for their own practice improvement . The pilot program 
will continue to improve the EPAs to better define activi-
ties unique to the profession and facilitate use of EPAs as 
competency-based assessment tools .

TH EPAs
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Authorship Gender Disparity in Hepatology 
Medical Literature: Why Are Women Silent?
Nathalie A. Pena Polanco1, Cynthia Levy2, Elizabeth J. Carey3, 
Bridgette McNally3, Juvelyn Palomique4, Tram T. Tran4; 
1Internal Medicine, University of Miami, Miami, FL; 2Division 
of Hepatology, University of Miami, Miami, FL; 3Division of 
Gastroenterology and Hepatology, Mayo Clinic in Arizona, 
Miami, FL; 4Comprehensive Transplant Center, Cedars Sinai 
Medical Center, Los Angeles, CA

Background and objectives: In recent years gender 
disparity in academic medicine has become evident both 
in terms of access to influential positions and research 
productivity . Men frequently have better measures of 
performance such as number of publications, number of 
citations, remuneration and grant funding . We aimed to 
evaluate whether a gender disparity exists in regards to 
first or senior authorship in major U .S . Hepatology journals 
according to the article type (original vs . review/ editorial) . 
Methods: We conducted a search of manuscripts published 
from January 2014 to December 2016 in the journals Hepa-
tology, Transplantation, American Journal of Gastroenter-
ology and Liver Transplantation . Only liver-related papers 
were included . We collected gender information for first 
and senior authors of original papers as well as editorials 
and reviews . Results: Of 2045 articles reviewed, 184 (9%) 
were excluded due to inability to determine gender of the 
first and/or senior author . Among 1861 papers analyzed, 
74 .2% were original and 25 .8% reviews/editorials . In 
total, 65 .8% of first authors were male and 34 .2% were 
female . For papers with more than one author, only 20% 
of senior authors were female . Similarly, for papers with a 
single author, typically reviews and editorials, only 21 .2% 
were female . Among original papers only, 64% of first 
authors were male, and this proportion increased to 71% 
for reviews/editorials (p=0 .005) . The proportion of senior 
authors who were male was not different between orig-
inal articles (80%) and reviews (80%) . Ninety percent of 
original papers had a man as either first or senior author, 
compared to 46% for females . Along the same lines, 96% 
of review/editorial papers had a man as either first or senior 
author, compared to only 51% for females . Interestingly, 
when the senior author of an original paper was female 
(n=269), 48% of first authors were male and 52% female . 
When the senior author was male (n=1103), 67 .6% of first 
authors were male and 32 .4% female (p <0 .0001) . Conclu-
sions: A significant gender difference exists in the volume 
of publications in major American hepatology journals, 
with women responsible for roughly a third of the first 
authorship and only 20% of senior authorship . Gender 
discrepancy is more evident for reviews and editorials, 
which are typically invited manuscripts . Women are less 
likely to be first authors when the senior author is male . 

This discrepancy highlights the importance of fostering 
mentorship and opportunities for women in hepatology .
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Can We Accurately Assess the Spectrum of 
Hepatic Encephalopathy (HE) Stages? A Multi-
Center Initiative using Standardized Simulated 
Patients.
Jasmohan S. Bajaj1, Bradley Reuter1, Kara Walter2, 
Scott W. Biggins2, Julien Bissonnette3, Christopher F. Rose3, 
Jennifer C. Lai4, Michael D. Leise5, Patrick S. Kamath5, 
Puneeta Tandon6, James Wade1; 1Virginia Commonwealth 
University and McGuire Veterans Affairs Medical Center, Rich-
mond, VA; 2University of Washington, Seattle, WA; 3C.H.U.M, 
Montreal, QC, Canada; 4University of California, San Fran-
cisco, CA; 5Mayo Clinic, Rochester, MN; 6University of Alberta, 
Edmonton, AB, Canada

Reliability of HE characterization and evaluation is essen-
tial for accurate management and conduct of multi-
center trials but a systematic intervention of trainees 
and non-trainees is lacking . METHODS: US & Canadian GI 
trainee/non-trainee practitioners were shown standard-
ized simulated patient videos during the same sitting . 
The videos demonstrated cirrhotic pts with HE below 
stage 2 (normal/covert), and overt stages (2, 3, & 4) . The 
respondents were asked to identify the HE stage and 
answer questions about management after each video . 
RESULTS: 108 respondents (62 trainees, 46 non-trainees) 
from 7 centers(77 from four 4 US & 31 from 3 Canadian 
centers) were included . Trainees included 18 1st yr, 16 2nd 
yr, 12 3rd yr, 14 4th yr fellows & 2 residents . Non-trainees 
included 41 consultants & 5 mid-level practitioners . HE 
stages (Table): A higher % of respondents were better 
at correctly diagnosing stages ≥2 compared to stages 
<2 (91 vs 64%, p<0 .001) . HE sub-stages were identified 
similarly between trainees and non-trainees with a trend 
towards better “normal” identification in non-train-
ees(P=0 .13) .Management: Most respondents would send 
pts with stages < 2 rather than ≥2 HE for cognitive testing 
(70 vs 20%, p<0 .001) . The reverse was seen for ordering 
ammonia levels, higher in stages ≥2 than stage<2 HE (36 
vs 11%, p<0 .001) . A higher percent of non-trainees tested 
ammonia levels in stage <2 HE compared to trainees (16 
vs 7%, p=0 .03) . A higher percent of non-trainees than 
trainees would prescribe low protein diets in stage ≥2 
HE(18 vs 8%, p=0 .007) . Most respondents would treat 
pts with stages ≥2 with lactulose (58 vs 93%, p<0 .001) & 
rifaximin (14 vs 50%, p<0 .001) . More trainees would use 
rifaximin for stages ≥2 than non-trainees (68 vs 30%, 
p<0 .001) . CONCLUSION: In this multi-center study, North 
American GI practitioners demonstrated poor reliability in 
lower stages but not stages ≥2 HE . There were significant 
variations in ordering MHE testing, & lactulose/rifaximin 
and relatively few respondents order ammonia levels or 
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a low-protein diet . Overt HE ≥stage 2 remains a reliable 
benchmark of diagnosis across training levels but there is 
a need for more standardized algorithms for HE manage-
ment .
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Spanish Women Hepatologists: Breaking The 
Glass Ceiling?
Trinidad Serrano1, GEMHEP (Spanish Women Hepatologist 
Group)2; 1Liver Transplantation. Lozano Blesa University Hos-
pital, Zaragoza, Spain; 2GEMHEP, Madrid, Spain

BACKGROUND AND AIMS: While the number of women 
in Medicine has increased, only a few advance profession-
ally or academically reaching leadership positions . The 
Spanish Women Hepatologist Group (“Grupo Español de 
Mujeres Hepatólogas” or GEMHEP) decided to analyze 
the data on gender distribution in Hepatology in Spain 
and the degree of participation of women hepatologists 
in scientific forums . METHODS: Through a telephone and 
e-mail survey, data from hepatologists working in hospi-
tals with more than 200 beds in the Spanish National 
Health Service were collected . In addition, information on 
the participation of male and female hepatologists in the 
“Spanish Association for Study of Liver Diseases (AEEH)” 
annual meetings from January 2011 until March 2017, as 
well as symposia supported by pharmaceutical companies 
included in these annual meetings was collected . RESULTS: 
Although there are more women than men (56 .3% vs 
43 .7%) who work as hepatologists, only 21 .4% of high-
rank positions were held by women . This gender disparity 
is higher in small hospitals and in nonuniversity hospitals 
and was also observed among those aged more than 45 
years of age . Only 12 .5% of women hepatologists older 
than 45 years of age held a high rank position compared to 
37 .2% of men hepatologists older than 45 years (OR 4 .15; 
95%CI 1 .875-9 .175;p<0 .001) . With regards to the participa-
tion of women hepatologists in scientific events, original 
data was presented by women hepatologists in 60 .13% 
of cases but only 19 .35 % were either invited speakers or 
moderators . This gender disparity was also observed in the 
events supported by the pharmaceutical industry . CONCLU-
SION: These findings suggest that the generalized access 
to Medicine by women has not translated into adequate 
women integration in high rank positions and that there 
continues to be a need to improve this situation .
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Role of HEV antigen detection for diagnosis of 
acute hepatitis E
Haiying Zhang1,2, Huiying Rao1,2, Jianghua Wang1,2, 
Zhenyu Wang1,2, Xiangsha Kong1,2, Lai Wei1,2; 1Peking Univer-
sity People’s Hospital, Peking University Hepatology Institute, 
Beijing, China; 2Beijing Key Laboratory of Hepatitis C and 
Immunotherapy for Liver Diseases, Beijing, China

Background: Hepatitis E virus (HEV) is a major cause of 
hepatitis worldwide . Its diagnosis is based on the detec-
tion of anti-HEV IgM and/or HEV-RNA .This study aimed to 
evaluate the performance of HEV-antigen(Ag) assay in the 
diagnosis of acute HEV infections in comparison to anti-HEV 
IgM and HEV RNA detection on 388 sera from patients 
with acute viral non-ABC hepatitis . Methods: Specificity 
was assessed using samples from 80 HEV-RNA negative 
patients . Serial dilutions of 3 HEV RNA positive samples 
were used to estimate the corresponding viremia detected 
with the Ag assay . Samples from 33 patients with an acute 
HEV genotype 4 infection, HEV-RNA positive, were tested 
to assess diagnostic sensitivity . The performance of the 
HEV Ag Test was compared with four commercial anti-HEV 
IgM ELISA assays and one Real-Time PCR assay on 388 sera 
from patients with acute viral non-AC hepatitis . Results: 
The HEV-Ag assay was 100% specific . The lower viremias 
detected ranged from 102 IU/ml to 103 IU/ml . The sensi-
tivity of HEV-Ag test was 82% . The sensitivity of HEV-IgM 
(A) test was 97%, similar to that of HEV-IgM (B)(sensitivity: 
100%; P>0 .05) and HEV-IgM (C) test(sensitivity: 100%; 
P>0 .05) . The Ag test produced no false positive reactions 
with samples from HEV RNA negative patients; while HEV 
IgM (A)assay, HEV-IgM (B) and HEV-IgM (C) test gave false 
positive results . HEV Ag showed a good concordance with 
HEV RNA(k = 0 .705, P < 0 .001) . HEV RNA showed a concor-
dance rate with HEV IgM (A), HEV-IgM (B), HEV IgM (C)and 
HEV IgM (D)tests with a k-coefficient of 0 .477, 0 .65, 0 .056, 
0 .449, respectively . The existence of a second cut-off value 
was suggested by ROC analysis of HEV Ag . A cut-off value 
of HEV Ag >0 .170 was obtained to predict HEV patients 
with 81 .8% sensitivity and 100% specificity and the area 
under the curve was found to be 0 .9498 . The ALT, AST, 
TBIL, and DBIL levels were significantly higher in the HEV 
IgM(A) -positive group than in the HEV IgM(A) negative 
group(P<0 .001), similar to that of HEV-IgM (B)(P<0 .001), 
HEV-IgM (C) test(P<0 .001) and HEV-IgM (C) test(P<0 .001) . 
However, The ALT, AST levels were significantly higher in 
the HEV IgM -positive group than in the HEV IgM negative 
group(P<0 .001) . Conclusion: Our data suggest the poten-
tial use of HEV Ag assay as a first line test in primary health 
care settings, particularly useful for patients with chronic 
liver disease or pregnant women who urgently need an 
antiviral treatment . Detection of HEV-Ag assay presents an 
interesting low cost, novel, rapid diagnostic technique to 
ascertain acute hepatitis E infections .
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Network Meta-Analysis of Treatments for Unre-
sectable Hepatocellular Carcinoma
Gabriel Tremblay1, Genevieve Meier2, Derek Misurski2, 
Mahadi Baig2, Toshiyuki Tamai2, Silvija Kraljevic2, Anasta-
siya Shor1, Anna Forsythe1; 1Purple Squirrel Economics, New 
York, NY; 2Eisai Inc, Woodcliff Lake, NJ

BACKGROUND: In a phase 3 randomized controlled study 
(RCT) lenvatinib (LEN) demonstrated significantly better 
progression free survival (PFS) vs sorafenib (SOR) in the 
treatment of naive (1L) unresectable hepatocellular carci-
noma (uHCC) patients . Prior SOR RCTs were conducted vs 
placebo (PBO) . Our aim was to synthesize efficacy evidence 
to enable the comparison of both LEN and SOR to PBO . 
METHODS: EMBASE®, MEDLINE®, MEDLINE® in-process 
and Cochrane databases were systematically searched 
through February 2017 for relevant RCTs in 1L uHCC . Data 
from the recently completed LEN RCT was added to the 
review . A conventional network meta-analysis (NMA) 
based on PFS and overall survival (OS) was performed using 
a frequentist random effect NMA programmed in R-3 .3 .1 . 
PBO was used as the reference treatment . RESULTS: Three 
studies met inclusion criteria: a recently completed LEN 
vs SOR study (N=954) and two RCTs comparing SOR to 
PBO: (1) Llovet 2008 (N=602) and (2) Cheng 2009 (N=226) . 
RCTs were generally comparable with some variability in 
patient baseline characteristics: age (63, 66, 61), male% 
(84, 87, 85), ECOG 0-1% (100, 93, 95), Child–Pugh class A% 
(99, 97, 97) and prior hepatitis B/C% (50/23, 19/28, 73/8), 
in LEN vs SOR, SOR vs PBO(1) and SOR vs PBO(2), respec-
tively . In the NMA vs PBO, LEN and SPR yielded indirect 
HRs of 0 .38 and 0 .58 for PFS, and 0 .63 and 0 .69 for OS, 
respectively . Using LEN as a common comparator, SOR and 
PBO yielded indirect HRs of 1 .52 and 2 .63 for PFS, and 1 .09 
and 1 .58 for OS, respectively (Table) . CONCLUSIONS: Our 
NMA showed that for 1L uHCC, both LEN and SOR demon-
strated significantly better PFS vs . PBO: 62% progression 
risk reduction for LEN vs . 42% for SOR .
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Cirrhotic patients with acute respiratory illness 
in the United States encounter substantial 
hospital charge burden
Biyao Zou1, Yee Hui Yeo1,2, Donghak Jeong1, Linda Henry1, 
Haesuk Park3, Mindie H. Nguyen1; 1Stanford University, Palo 
Alto, CA; 2Georgetown university, Washington D.C., DC; 3Uni-
versity of Florida, Gainesville, FL

Background: Liver cirrhosis is associated with immune 
dysfunction such that cirrhotic patients may be at high risk 
for acute respiratory illness (ARI) (influenza, pneumonia, 
and acute bronchitis/bronchiolitis) . The study aimed to 
investigate the prevalence of ARI in cirrhotic patients 
and to report clinical and cost outcomes . Methods: 
We conducted a retrospective cohort study of all adult 
cirrhotic patients from the California Office of Statewide 
Health Planning and Development database during the 
2010-2011,2011-2012 and 2012-2013 influenza seasons . 
Multivariate analysis was performed to adjust for age, 
gender, race, insurance type, liver severity, causes of 
cirrhosis and presence of comorbidities . All charges were 
inflation (3%) adjusted to 2013 US dollars . Results: A total 
of 21948, 23734 and 24452 cirrhotic patients were iden-
tified during the 3 seasons above, respectively . Among 
cirrhotic patients over all seasons, the prevalence of ARI 
was higher in older age groups (>75 years = 17%-19%, 
p< .0001), among Medicaid patients (14%-15%, p< .0001), 
among patients with the following comorbidities: 
chronic obstructive pulmonary disease (COPD) (26%-27%, 
p< .0001), any cancer other than hepatocellular carcinoma 
(HCC) (18%-21%, p< .0001), cardiovascular disease (20%, 
p< .0001), chronic kidney and dialysis (19%-20%, p< .0001) . 
The excessive per patient hospital charges for cirrhotic 
patients with ARI compared to those without ARI over 
the 3 seasons were $85070 (p< .0001), $105077 (p< .0001) 
and $87094 (p< .0001), respectively . The results were 
consistent across subgroups of liver severity and causes of 
cirrhosis . Cirrhotic patients with ARI were more likely to 
suffer higher charges if they had a liver transplant or the 
cause of cirrhosis was hepatitis C, non-alcoholic fatty liver 
disease or alcoholic liver disease . Conclusion: ARI is more 
prevalent in older and poorer cirrhotic patients and those 
with specific comorbidities . ARI increases the hospital 
charges for cirrhotic patients, especially those with a liver 
transplant and certain causes of cirrhosis . To reduce the 
economic burdens on cirrhotic patients, implementation 
of influenza vaccination should be recommended .
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Cost-effectiveness of HCV Treatment Models 
for People Who Inject Drugs in Opioid Agonist 
Treatment Programs
Bruce Schackman1, Sarah Gutkind1, Jake R. Morgan2, 
Jared A. Leff1, Linda Agyemang3, Matthew J. Akiyama3, Bri-
anna L. Norton3, Alain H. Litwin3, Benjamin P. Linas2; 1Depart-
ment of Healthcare Policy & Research, Weill Cornell Medical 
College, New York, NY; 2Boston Medical Center, Boston, MA; 
3Albert Einstein College of Medicine, Montefiore Medical 
Center, Bronx, NY

Background: Many people who inject drugs (PWID) are 
denied hepatitis C virus (HCV) treatment due to concerns 
about medication adherence and HCV re-infection . We 
evaluated the cost-effectiveness of HCV treatment models 
for PWID enrolled in opiate agonist treatment (OAT) 
programs using data from the PREVAIL randomized trial 
conducted between 10/29/2013-5/23/2016 . Methods: We 
used a decision analytic model to compare: 1) Individual 
(self-administered) treatment; 2) Directly Observed Treat-
ment (DOT); and 3) Group treatment delivered weekly . 
Data from the trial include population characteristics 
(n=150, 98% methadone, 2% buprenorphine-naloxone, 
100% HCV genotype 1, 64% male, mean age 51, 14% 
HCV/HIV+,), treatment initiation and completion rates, 
and proportion achieving SVR . Treatment costs were aver-
aged across arms and represented HCV regimens admin-
istered per AASLD/IDSA guidelines (77% DAA regimens) . 
We projected quality-adjusted life expectancy (QALYs) 
and lifetime costs using an established model of HCV 
disease progression and treatment (HEP-CE) . HCV re-in-
fection estimates in the model are from an HCV treat-
ment clinical trial conducted in OAT patients (Dore, 2016) . 
Incremental cost-effectiveness ratios (ICERs) are in 2016 
US$/QALY discounted 3% annually from the healthcare 
sector perspective . We considered strategies with ICERS 
<$100,000/QALY to be cost-effective and conducted prob-
abilistic sensitivity analyses varying all model inputs simul-
taneously across relevant ranges . Results: The Individual 
treatment model resulted in 90% achieving SVR, 7 .22 
QALYs, and $313,400 lifetime costs, and had an ICER of 
$47,200/QALY compared to no intervention . The Group 
model resulted in 94% achieving SVR, was more efficient 
than the Individual model with 0 .33 additional QALYS 
while saving $1,400/person, and had an ICER of $38,900/
QALY compared to no intervention . DOT resulted in 98% 
achieving SVR, was more efficient than the Group model 
and had an ICER of $38,100/QALY compared to no inter-
vention . Results were not sensitive to plausible estimates 
for risk of HCV reinfection . In probabilistic sensitivity anal-
yses the Group and DOT models were preferred in 81% 
of simulations (Group 35%, DOT 46%) at a threshold of 
$100,000/QALY . Conclusion: HCV treatment of PWID in an 
OAT setting using either a Group or DOT treatment model 
is an efficient use of resources, with ICERs of approxi-
mately $40,000/QALY compared to no intervention .
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Health Outcomes And Costs Associated With 
The Implementation Of A National Treatment 
Plan For Hepatitis C In Spain
Juan Turnes1, Raquel Domínguez-Hernández2, 
Miguel A. Casado2; 1Gastroenterology and Hepatology, Com-
plejo Hospitalario Universitario de Pontevedra, Pontevedra, 
Spain; 2Pharmacoeconomics & Outcomes Research Iberia, 
Madrid, Spain

Background&Objective: The availability of oral direct-
acting antivirals (DAAs) has changed the paradigm of 
the disease and treatment management of chronic hepa-
titis C (CHC) . To ensure access to treatment in a way 
that remains sustainable for the healthcare system, the 
National Strategic Plan for Chronic Hepatitis C (SPCHC) 
was implemented in Spain . Our objective was to evaluate 
the long-term healthcare benefits and economic outcomes 
of the SPCHC implementation during 2015-2016 compared 
to previous CHC management, from the Spanish National 
Health System (NHS) perspective . Methods: A decision-an-
alytic Markov model representing the natural history of 
CHC was used to simulate the progression of a cohort 
of 66,777 patients comparing health outcomes before 
(pre-DAAs) and after (post-DAAs) access to DAAs following 
the approval of the SPCHC . Baseline patient characteristics, 
CHC therapies, percentage of patients treated/untreated 
associated with each strategy, and sustained virologic 
response (SVR) rates by liver fibrosis stage were obtained 
from Spanish public sources and clinical trials . Transi-
tion probabilities, utilities, and direct costs (↓, 2017) were 
extracted from the published literature . Study outcomes 
included quality-adjusted life-years (QALY), aggregate 
SVR rates, healthcare costs, and incremental cost-utility 
ratios (ICUR) . The model adopted a lifetime horizon and 
costs and outcomes were discounted at 3% per annum . 
Sensitivity analyses (SA) were performed . Results: Post-
DAAs compared to pre-DAAs strategy added 3 .5 QALY 
per patient (post-DAAs, 17 .9 QALY versus pre-DAAs, 14 .4 
QALY) with an incremental cost of ↓5,088 (post-DAAs, 
↓28,935 versus pre-DAAs, ↓22,947) resulting in an ICUR of 
↓1,709 . Post-DAA strategy was associated with a reduc-
tion of 13,791 (87%) cases of decompensated cirrhosis, 
8,573 (74%) cases of hepatocellular carcinoma and 1,761 
(84%) liver transplants, which would save ↓1 .211 million 
associated to its management, reducing also liver-related 
mortality events by 14,659 (82%) . The monetary value of 
the incremental QALY achieved with the post-DAAs versus 
the pre-DAAs strategy across the cohort of patients, ranged 
from 4,678 to 7,017 million euros, with a value between 
20,000 and 30,000 euros per QALY, which far exceeds the 
cost increase . SA confirmed the robustness of the results . 
Conclusion: SPCHC implementation during 2015-2016 is 
estimated to generate improved healthcare outcomes, 
such as reduced liver related morbidity and mortality and 
improved CHC patients’ health related quality of life, at 
a cost which would be considered to represent value for 
money to the Spanish NHS . The SPCHC could serve as an 
example to other countries .
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The Cost-effectiveness of General Population 
HCV Screening in India
Antoine Chaillon1, Sanjay R. Mehta1,2, Martin Hoenigl1,4, 
Peter Vickerman3, Matthew Hickman3, Britt Skaathun5, Nata-
sha K. Martin5,3; 1Medicine, University of California San Diego, 
LA JOLLA, CA; 2Medicine, San Diego Veterans Affairs Medical 
Center, San Diego, CA; 3School of Social and Community Med-
icine, University of Bristol, Bristol, United Kingdom; 4Medi-
cine, Medical university of Graz, Graz, Austria; 5Division of 
Global Public Health, University of California San Diego, San 
Diego, CA

Background: HCV direct-acting antiviral therapies (DAAs) 
cure >90% of individuals, but many remain undiagnosed . 
In India, unsafe medical injections contribute to HCV risk 
in the general population (HCV seroprevalence 0 .5-1 .5%), 
but reinfection concerns limit the implementation of 
screening and treatment programs . We evaluate the 
cost-effectiveness of general population HCV screening 
in India, including risk of reinfection . Methods: A closed 
cohort Markov model of HCV screening, progression, 
treatment, and reinfection was parameterized to India . 
We compared a one-time general population screen to no 
screening (status quo) . We utilize a health care provider 
perspective, and 100-year time horizon . For each disease 
stage, we attached India-specific costs (2015 USD$) and 
literature-based health utilities (quality-adjusted life 
years, QALYs), discounted 3%/year . We model treatment 
uptake 20%/year and annual re-screening for reinfection . 
We assumed $3 and $35 per HCV serology and RNA test, 
respectively . We examine DAAs with 90% SVR at $900/
treatment . HCV seroprevalence was estimated at 1%, and 
varied 0 .5%-1 .5% in the sensitivity analysis . Reinfection 
rates are unknown; for the base-case we assumed 3%/year 
reinfection, consistent with a meta-analysis among high-
risk individuals . We determined screening cost-effective or 
highly cost-effective if the incremental cost-effectiveness 
ratio (ICER) was below three-times or one-times India’s 
per capita GDP, respectively ($4740 or $1580, respectively) . 
Results: At 1% HCV seroprevalence, screening was cost-ef-
fective (ICER $1817/QALY gained) assuming 3%/year 
reinfection, and highly cost-effective (ICER $1471/QALY) 
with 1%/year reinfection . Screening remained cost-effec-
tive even with 10%/year reinfection(ICER $2942/QALY) . 
At 1 .5% seroprevalence, screening was highly cost-effec-
tive(ICER<$1580) for reinfection <8%/year . Conversely, at 
a 0 .5% seroprevalence, reinfection at or below 3%/year 
ensures cost-effectiveness(ICER<$4740); at this prevalence 
screening could was not highly cost-effective . Conclusions: 
Despite uncertainty in HCV prevalence and reinfection, 
HCV general population screening in India is likely cost-ef-
fective, and could be highly cost-effective, These data 
support a large scale screening program to address India’s 
burgeoning HCV epidemic .
Disclosures:

Matthew Hickman - Speaking and Teaching: Gilead, MSD, Janssen

Natasha K . Martin - Grant/Research Support: Gilead; Speaking and 
Teaching: AbbVie, Merck, Gilead

The following people have nothing to disclose: Antoine Chaillon, 
Sanjay R . Mehta, Martin Hoenigl, Peter Vickerman, Britt Skaathun

766
Multidimensional burden of disease in chronic 
liver disease patients
Fakhar Ali Qazi Arisar1, Ramlah Nadeem2, Muhammad Kam-
ran3, Farheen Lubna1, Syed M. Jafri1; 1Medicine, Gastroenter-
ology, The Aga Khan University Hospital, Karachi, Pakistan; 
2UGME, The Aga Khan University Hospital, Karachi, Pakistan; 
3Medicine, Gastroenterology, Baqai Medical University, Kara-
chi, Pakistan

Background: Chronic liver disease (CLD) is a major burden 
on the health of a country, affecting the physical, mental 
and economic health of both the patients and their care-
givers . There has been research on the effects it has on 
health related quality of life of patients suffering from 
CLD, however, little has been done on the effects it has 
on mental, emotional health and economic situation of 
the entire family unit . This study purposes to look into the 
financial implications on the family due to chronic liver 
disease . Methods: This is a cross sectional observational 
study where patients recruited at GI clinic from January 
to December 2016 were required to fill out validated 
questionnaires based on modified McArthur Social Status 
questionnaire . Results: A total of 175 CLD patients were 
enrolled, which include 116 (66 .28%) males . Mean age of 
cohort was 49 .96 ± 12 .089 years . Predominant aetiology of 
CLD was hepatitis C (64%) . Majority of patients were child 
class B (63%) . Mean MELD score was 11 .48 ± 3 .556 . Diabetes 
and hypertension were present in 24% & 19% patients 
respectively . Mean duration of CLD diagnosis before study 
was 7 .81 ± 6 .161 years . 90% patients belong to lower or 
middle class social status with average education of 8 .86 
± 5 .641 years . Number of dependent family members was 
9 .1 ± 7 .79 . CLD significantly impacted the patients as 81% 
and 66% of patients blame their disease for worsening 
of their social and economic situation respectively . 69% 
patients had to borrow money for their medical expenses . 
59% of patients were not able to maintain their current 
standard of life for even a month if their source of income 
get vanished . Nearly 50% had to leave or cut short their 
medicines or miss doctor’s appointment due to expenses . 
46% patients had to delay the education of their children . 
15% patients left their houses in search of cheaper place . 
Conclusion: CLD imposes a tremendous socioeconomic 
and emotional burden on patients and their caregivers . 
CLD related expenses impact the family’s unit daily func-
tioning and medical adherence . There is an urgent need of 
improvement in health structure with emphasis on better 
preventive, diagnostic and therapeutic facilities .
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Cirrhosis Related Hospitalizations Are Mostly 
Due To Chronic Hepatitis C Virus and Largely 
Paid For By Medicare and Medicaid: An Anal-
ysis of 2007-2013 Nationwide Inpatient Sample 
Data
Robert J. Wong1, Sarah Farzinkhou1, Michele M. Tana2, Gar-
land Castaneda1, Benny Liu1, Taft Bhuket1; 1Alameda Health 
System - Highland Hospital, Oakland, CA; 2University of Cali-
fornia, San Francisco, San Francisco, CA

Background: Chronic liver disease in the U .S . is a leading 
cause of morbidity and mortality and a major contributor 
to health care expenditures . In particular, cirrhosis-related 
hospitalizations are particularly costly given that these 
patients are critically ill and utilize significant health care 
resources . Understanding disease-specific and payer-spe-
cific differences in cirrhosis related hospitalizations will 
provide important information for resource planning . 
Aim: To evaluate liver disease etiology-specific differences 
in cirrhosis-related hospitalizations in the U .S . and the 
primary payer source for these hospitalizations Method: 
Using data from the 2007-2013 Nationwide Inpatient 
Sample, hospitalizations among U .S . adults with cirrhosis 
secondary to chronic hepatitis C virus (HCV), chronic 
hepatitis B virus (HBV), alcoholic liver disease (ALD), and 
nonalcoholic fatty liver disease (NAFLD) were evaluated . 
Cirrhosis-related hospitalizations were further stratified by 
primary insurance (Medicare, Medicaid, private/commer-
cial insurance, self-pay, and other) and liver disease 
etiology and compared using chi-square testing . Results: 
Among nearly 1 .5 million hospitalizations among cirrhosis 
patients evaluated, the majority of cirrhosis-related hospi-
talizations were due to chronic HCV (54 .2%), followed by 
ALD (24 .7%), NAFLD (15 .8%), and chronic HBV (5 .3%) . 
Medicare was the primary payer in 31 .4% of cirrhosis 
hospitalizations, followed Medicaid at 26 .8%, and private/
commercial at 23 .9% . 11 .1% of cirrhosis hospitalizations 
were categorized as self pay, which may represent unin-
sured patients . When stratified by liver disease etiology, 
significant differences in primary payer were observed . 
Among HCV-related hospitalizations, Medicare (31 .80%) 
and Medicaid (33 .13%) were the top payers, whereas 
private/commercial insurance was the primary payer in 
41 .5% of NAFLD-related hospitalizations . Rates of self-pay, 
which may be a surrogate for being uninsured was highest 
among ALD (ALD: 15 .8% vs . HCV: 10 .2% vs . NAFLD: 7 .8% 
vs . HBV: 7 .9%, p<0 .001) . Conclusion: While the majority of 
cirrhosis-related hospitalizations are due to chronic HCV, 
ALD accounts for a quarter of cirrhosis related hospital-
izations in the U .S . Medicaid is the primary payer in over 
one-third of HCV-related hospitalizations, a particularly 
concerning observation given proposed cuts to Medicaid 
funding under the current administration . Furthermore, 
over 11% of all cirrhosis related hospitalizations are 
among individuals with self-pay, which likely reflects unin-
sured patients . Currently available highly effective HCV 
therapies will be expected to reduce HCV-related cirrhosis 
hospitalizations .
Disclosures:
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HCV Treatment with Direct-Acting Antivirals in 
India is Cost-Saving
Antoine Chaillon1, Sanjay R. Mehta1,2, Martin Hoenigl1,3, 
Peter Vickerman4, Matthew Hickman4, Britt Skaathun5, Nata-
sha K. Martin5; 1Medicine, University of California San Diego, 
LA JOLLA, CA; 2medicine, San Diego Veterans Affairs Medical 
Center, San Diego, CA; 3Medicine, Medical university of Graz, 
Graz, Austria; 4School of Social and Community Medicine, Uni-
versity of Bristol, Bristol, United Kingdom; 5Division of Global 
Public Health, University of California San Diego, San Diego, 
CA

Background: HCV direct-acting antiviral therapies (DAAs) 
are being produced at low cost in India, and can cure 
>90% of individuals . However, concerns surrounding rein-
fection has limited the widespread scale-up of HCV treat-
ment in India . We evaluate the cost-effectiveness of HCV 
treatment with DAAs in India, including risk of reinfection . 
Methods: A closed cohort Markov model of HCV disease 
progression, treatment, and reinfection was parameter-
ized to India . We compared treatment at various fibrosis 
stages (F2-F4 or F0-F4) to no treatment . We utilize a health 
care provider perspective, and a 100 year time horizon . 
Costs (in 2015 USD$) were attached to each disease stage 
based on published literature for Indian public hospi-
tals (Compensated cirrhosis $538/year, decompensated 
cirrhosis $4,353/year; hepatocellular carcinoma $5,698/
year) . We assumed no liver transplantation . Health utilities 
(in quality-adjusted life years, QALYs) were attached to 
each health state . Costs and QALYs were discounted 3%/
year . We assume 65% genotype 3, and DAA therapy with 
80%/90% SVR for Genotype 3/non-3, respectively, at $900/
treatment . Reinfection rates are unknown; we assumed 
3%/year reinfection for the base-case, consistent with a 
meta-analysis among high-risk individuals (e .g . prisoners 
and people who inject drugs) . We determine the interven-
tion highly cost-effective if the incremental cost-effective-
ness ratio (ICER) is below India’s per capita GDP ($1580) . 
Results: HCV treatment for individuals with F2-F4 was cost-
saving (net costs -$3528/person and net QALYs 2 .9/person; 
negative ICER) compared to no treatment . HCV treatment 
remained cost-saving with reinfection rates up to 30% . 
Treating all individuals (F0-F4) was highly cost-effective 
compared to delay until F2 (ICER $70/QALY gained), and 
similarly remained highly cost-effective (ICER<$1580) with 
reinfection rates up to 30% . Conclusions: HCV treatment 
with DAAs is highly cost-effective and potentially cost-
saving in India, despite uncertainty in reinfection . Scale-up 
of HCV treatment, even for those at risk of transmission, 
should be prioritized in India .
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769
Changes in HCV presentation and the new 
unmet need challenge
Tarek I. Hassanein, Fatma Barakat, Lita Petcharaporn, Anna 
Marie Hefner; Southern California Liver Centers, Coronado, 
CA

Background: HCV is becoming a disease easily managed 
with effective Direct Acting Agents (DAAs) . However, 
these treatments are still expensive and not available for 
every patient . Most states allow treatment for patients 
with advanced fibrosis . The pattern of HCV presentation 
started to change in the past couple of years . The recent 
rise due to IV drug use has been documented . Aims: To 
see the change in HCV presentation in a single suburban 
setting in Southern California . Methods: This is a retro-
spective review of Hepatitis C patients seen a single 
suburban community practice between January 2010 until 
April 2017 . Results: 683 patients with newly diagnosed 
Chronic Hepatitis C were seen . 61 .3% of patients were 
male and 38 .7% were female . 572 patients (84%) were 40 
years or older . The mode of HCV transmission was IV drug 
use in 104 of the 111 patients 40 years old or younger . 
Almost 45% of newly diagnosed HCV patients seen from 
2016 to date were younger than 40 years old, however, 
this was 5% from 2010 to 2015 . 84 .6% of the patients did 
not return after the initial consultation for completion of 
HCV work-up . The majority of the patients who completed 
their HCV work-up had fibrosis 0/1 . Summary: In a single 
suburban community specialty practice this a number of 
factors were observed amongst younger people recently 
diagnosed with HCV: 1) poor insurance status; 2) poor 
adherence to clinic visits and HCV work-up initiation and 
completion; 3) active drug abuse; 4) early disease state 
and 5) being asymptomatic . The rising incidence of HCV in 
younger people is associated with a number of challenges 
and should be considered a new emerging unmet need .
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The diurnal variation of acetaminophen 
induced hepatotoxicity is dependent on the 
gut microbiota in mice
Shenhai Gong, Peng Chen; Southern Medicial University, 
Guangzhou, China

BACKGROUND & AIMS: Acetaminophen (APAP) induced 
hepatotoxicity is a leading cause of acute liver failure 
worldwide . It is well established that the liver damage 
induced by acetaminophen exhibited diurnal variation, 
however, the detail mechanism for the hepatotoxic vari-
ation is not clear . Here we aimed to determine the rela-
tive contributions of gut microbiota in modulating the 
chronotoxicity of APAP . METHODS: Male Balb/C mice were 
treated with or without antibiotics and orally adminis-
trated with a single dose of APAP (300 mg/kg, non-fasted) 
at ZT0 (8:00 AM) and ZT12 (8:00 PM) . RESULTS: In agree-

ment with previous findings, hepatic injury was markedly 
enhanced at ZT12 compared with ZT0, interestingly, upon 
antibiotics treatment, ZT12 displayed similar hepatotox-
icity compared with ZT0 . Moreover, mice that received the 
cecal content from ZT12 showed more severe liver damage 
than mice that received the cecal content from ZT0 . 16S 
sequencing data revealed that there was significant differ-
ence for the cecal content between ZT0 and ZT12 in the 
compositional level, furthermore, metabolomics analysis 
showed that the gut microbial metabolites were also 
different between ZT0 and ZT12 . Specifically, the level 
of 1-phenyl-1,2-propanedione (PPD) was 2-fold higher at 
ZT12 than ZT0 . PPD single treatment did not cause obvious 
liver damage, however, by exhausting hepatic GSH, PPD 
could synergistically enhance APAP induced hepatic 
injury in vivo . Conclusion: The gut microbial metabolite, 
1-phenyl-1,2-propanedione was responsible, at least in 
part, for the diurnal variation of hepatotoxicity induced 
by APAP .
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Innate Lymphoid Cells Type 1 and 2 are 
Expanded in Early Stages of Hepatocellular 
Carcinoma In A Novel Murine Model Close to 
Human Hepatocarcinogenesis
Muhammad Asif Qureshi1,2, Muhammad Ashfaq-Khan1, 
Misbah Aslam1,3, Christian Hessel4, Marcel Senkowski1, 
Georg Gasteiger4, Detlef Schuppan1; 1Institute of Transla-
tional Immunology & Research Centre for Immunotherapy 
(FZI), University Medical Centre of the Johannes Gutenberg 
University of Mainz, Mianz, Germany; 2Department of Pathol-
ogy, Dow International Medical College, Dow Diagnostic 
Research & Reference Laboratory, Dow University of Health 
Sciences, Karachi, Pakistan; 3Department of Microbiology, 
Shaheed Benazir Bhutto Women University, Peshawar, Paki-
stan; 4Dept. of Medicine 1, University Medical Centre of the 
Johannes Gutenberg University of Mainz, Mainz, Germany

Background: Hepatocellular carcinoma (HCC) is the 5th 
commonest malignancy and 2nd most common cause 
of malignancy-associated deaths worldwide . HCC is a 
promising but largely unexplored candidate for immu-
notherapy, since it usually develops in an inflamma-
tory environment However, current mouse models have 
limited resemblance to human HCC, little is known about 
the immune cell complexity of HCC, and appropriate 
approaches to immune therapy are lacking . Objective: 
To characterizethe liver cancer immune infiltrate, partic-
ularly focusing on innate lymphoid cells (ILCs) relative to 
fibrosis/cirrhosis in our recently developed model of HCC 
using Mdr2(Abcb4)-/- mice treated with diethynitrosamine 
(DEN) . Methodology:Mdr2(Abcb4)-/- mice (FVB strain) 
were injected with intra-peritoneal DEN(10μg/g bw) at 
the age of 5days, followed by 0 .05%phenobarbital(PB) in 
drinking water starting at 3weeks . Mdr2(Abcb4)-/- mice 
that received no DEN and PB, and FVB wildtype mice w/
wtDEN and PB treatment were included as controls .  
All mice were sacrificed at 1 .5,3,6 and 9 months and  
liver samples were formalin fixed for histopatholog-
ical analyses . Tissues were stained using H&E, antibodies 
against Ki67, CD68, the M2 macrophage marker YM-1  
and Sirius-red for collagen . Flowcytometry was performed 
to quantify ILCs,ILC1=CD45+LIN-NKp46+Eomes-DX-
5 + ; I L C 2 = C D 4 5 + L I N - N K p 4 6 - C D 9 0 + S C A 1 + ; I L C 3 =  . 
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CD45+LIN-NKp46- RORγt+ . Results: Compared to all 
controls, the Mdr2(Abcb4)-/- mice treated with DEN and 
PB showed a distinct and significantly different pathology 
in terms of proliferative index, neoplastic progression, 
immune cell infiltration and degree of fibrosis . Livers from 
these mice were increasingly infiltrated with preneoplastic/
neoplastic hepatoma cells, surrounded by congested sinu-
soidal areas, from 6-weeks on . Microscopically, tumour 
phenotype in these mice ranged from pseudo-tubular to 
trabecular morphology . There was a prominent peri-portal 
inflammation, and marked necro-inflammation from 6 
months onwards . Notably, there was significantly increased 
infiltration of alternatively activated (M2) macrophages 
in the Mdr2 (Abcb4)-/- DEN and PB treated mice, largely 
in the intra-tumoural compartment, as early as 6 weeks . 
ILC1 and ILC2 were expanded, and ILC-3 absent during 
early stages of HCC in mice treated with DEN . Conclusion: 
We show early proliferative, tumorgenic, necro-inflamma-
tory and fibrotic changes in a novel mouse model close 
to human HCC . Apart from tumor suppressive M2 macro-
phages ILC1 and ILC2 expanded during early stages . These 
cells may represent novel targets for immune therapy .
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Vinyl Chloride exacerbates liver injury induced 
by high-fat diet via causing ALDH2 dysfunction 
in mice
Liya Chen, Anna L. Lang, Juliane I. Beier; Pharmacology and 
Toxicology, University of Louisville health Science Center, Lou-
isville, KY

Background: Vinyl Chloride (VC) is an abundant environ-
mental contaminant that causes steatohepatitis at high 
exposure levels . We have shown that VC, at concentrations 
that are not hepatotoxic per se, exacerbates diet-induced 
liver injury in mice (i .e ., NASH) . While we have shown that 
this is mediated, at least in part via mitochondrial dysfunc-
tion, the more detailed mechanisms are still unclear . It is 
now understood that substrates for mitochondrial ALDH2 
expand well beyond the canonical acetaldehyde . Indeed, in 
a compartment that is so exquisitely sensitive to damage, 
ALDH2 serves as a key line of defense against most reactive 
aldehydes, including chloroacetaldehyde . Given the fact 
that lipid aldehydes (e .g ., 4-HNE) are also substrates for 
this important enzyme, we hypothesize that this defense 
may play a key role in the interaction between dietary 
lipids and VC in fatty liver disease . Methods: C57Bl/6J 
mice were exposed to VC via inhalation at concentrations 
below the current OSHA limit (<1 ppm), or room air for 6 
hours per day, 5 days per week for 12 weeks . Mice were 
fed diets rich in saturated fatty acids (HFD: 42% fat), or a 
low-fat control diets (LFD: 13% fat) . Some mice we admin-
istered ALDH2 agonist Alda-1 (i .p . 20 mg/kg, 3 times/week) 
for 3 weeks prior to sacrifice . Mitochondria were isolated, 
plasma and liver samples were collected for histology and 
indices of inflammation, and liver damage . Results: VC 
caused no detectable liver damage in the LFD group, as 
determined by plasma transaminase activity and histologic 
indices of damage . However, these subhepatotoxic expo-
sure levels exacerbated HFD induced liver damage; this 
injury was characterized by enhanced steatosis, inflam-
mation and necrotic cell death . This interaction correlated 

with impaired mitochondrial function and metabolic 
stress . Moreover, the interaction of VC and HFD decreased 
ALDH2 expression and activity in mitochondria . Adminis-
tration of ALDH2 agonist Alda-1 prevented the decrease 
in ALDH2 activity conferred profound protection against 
these changes caused by HFD+VC . Conclusion: Taken 
together, these results support the hypothesis that ALDH2 
plays a critical role in liver injury caused low-level (sub 
OSHA-limit) VC exposure in mice fed a HFD . Importantly, 
ALDH2 also appears to be a direct target of VC exposure, 
which likely contributes to the enhancement of liver injury 
under these conditions . These data yield new mechanistic 
insight into the potential risks of low occupational (and 
potentially environmental) exposure to VC in humans .
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Human circRNA-0046367 prevents hepatoxicity 
of lipid peroxidation: an inhibitory role against 
hepatic steatosis via miR-34a-5p/PPARα 
signaling
Qin Pan1, Xing-Ya Guo1, Jian-Neng Chen2, Jin-Zhi Wang1, 
Fang Sun1, Jian-Gao Fan1,3; 1Department of gastroenterol-
ogy, Xinhua hospital, School of medicine, Shanghai Jiaotong 
University, Shanghai, China; 2Department of Hepatology, 
Zhengxing Hospital, Zhangzhou, China; 3Shanghai Key Labo-
ratory of Children’s Digestion and Nutrition, Shanghai, China

Background: Lipid peroxidation reflects the critical event 
of hepatic steatosis that initiates nonalcoholic steato-
hepatitis, liver cirrhosis, and hepatocellular carcinoma . 
miR-34a-5p has been uncovered to underlie the steato-
sis-related oxidative stress . circular RNA (circRNA)/miRNA 
interaction sheds light on a novel layer of epigenetic regu-
lation, yet the miRNA-targeting circRNA remains uncertain 
in the lipoxidation . Methods: Being predicted by miRNA 
response elements (MREs)-based circRNA/microRNA 
complementation, the circRNA/miR-34a-5p interaction 
was validated by luciferase reporter assays . Biopsy-proven 
patients of hepatic steatosis, with the exceptions of alco-
holic abuse, chronic hepatitis C, and drug-induced liver 
injury, and controls were enrolled for the circRNA detec-
tion . circRNA normalization was then employed to inves-
tigate its impact on miR-34a-5p and downstream genes 
that underlay hepatocellular steatogenesis . The regula-
tory effects of circRNA on lipoxidation-induced hepatox-
icity were subjected to analysis on the basis of triglyceride 
(TG) content, activity of lipid peroxidation/anti-oxidation 
system, mitochondrial membrane potential (MMP), and 
characteristics of cell proliferation/apoptosis, respec-
tively . Results: As compared to that of non-steatosis 
controls, expression loss of hepatic hsa-circRNA-0046367 
characterized the patients with hepatosteatosis . Serving 
as an endogenous modulator of miR-34a-5p, hsa-cir-
cRNA-0046367 restoration abolished miR-34a-5p’s inhibi-
tory effect on peroxisome proliferator-activated receptor 
α (PPARα) via blocking the miRNA/mRNA interaction 
with MREs . Up-regulation of PPARα led to the transcrip-
tional activation of genes that facilitate lipid metabolism, 
including carnitine palmitoyltransferase 1A (CPT1A), CPT2, 
solute carrier family 27, member 4 (SLC27A4), and acyl-CoA 
binding domain containing 3 (ACBD3), and resulted in 
the steatosis resolution (TG: 332 .90±41 .51μmol/g protein 
(steatosis group) vs 207 .50±18 .67μmol/g protein (circRNA 
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group), P<0 .01) . Steatotic attenuation prevented the lipid 
peroxidation by improvement in both malondialdehyde 
and superoxide dismutase, and alleviated the mitochon-
drial injury by increased MMP . Abrogated growth arrest 
and apoptosis of hepatocytes resultantly demonstrated the 
amelioration of lipoxidation-dependent hepatotoxicity . 
Conclusion: These findings indicate a hsa-circRNA-0046367/
miR-34a-5p/PPARα regulatory system underlying hepatic 
steatosis . Normalized expression of hsa-circRNA-0046367 
may ameliorate the lipoxidative stress on a basis of 
steatosis attenuation . hsa-circRNA-0046367, therefore, is 
suggested to be potential approach to the therapy of lipid 
peroxidative damage .
Disclosures:

The following people have nothing to disclose: Qin Pan, Jin-Zhi Wang, 
Jian-Gao Fan
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Alcohol Exacerbates HIV Infection In Liver 
Cells: Possible Mechanisms
Murali Ganesan2,1, Raghubendra S. Dagur3, Larisa Y. Poluek-
tova3, Natalia A. Osna2,1; 1Internal Medicine, University of 
Nebraska Medical Center, Omaha, NE; 2Research Service, Vet-
erans Affairs Medical Center, Omaha, NE; 3Pharmacology and 
Experimental Neuroscience, University of Nebraska Medical 
Center, Omaha, NE

Background: With improved survival of HIV patients in 
the era of antiretroviral therapy (ART), liver disease causes 
about 17% of the deaths in HIV-infected people . Liver-re-
lated morbidity and mortality is increased by excessive 
alcohol consumption, and about 48% of HIV-infected 
persons are alcohol abusers . The damaging effects of HIV 
on liver cells are partially related to the HIV-triggered 
hepatocyte killing potentiated by alcohol . However, the 
mechanisms by which alcohol exacerbates liver damage 
are still elusive . In this study, we hypothesize that by 
increasing the level of HIV-infection in hepatocytes, 
ethanol promotes apoptosis in these cells, and engulfment 
of these apoptotic bodies (AB) program liver macrophages 
for a pro-inflammatory response . Methods and Results: 
Primary human hepatocytes overlaid with matrigel (3D 
system) were infected with HIV-1ADA in the presence or 
absence of ethanol . Alternatively, ethanol non-metabo-
lizing Huh7 .5 cells were treated with acetaldehyde-gener-
ating system (AGS), continuously generating acetaldehyde . 
Based on the measurements of reverse transcriptase (RT) 
in cell supernatants, we observed a transient HIV-infec-
tion, which was more prominent in ethanol-exposed 
hepatocytes . In addition, ethanol potentiated integra-
tion of HIV into host DNA (RT-PCR) . Furthermore, ethanol 
treatment induced apoptosis in HIV- infected hepatocytes 
as indicated by enhanced caspase 3 cleavages and by 
M30 CytoDeath ELISA . Similar changes were induced by 
AGS in Huh7 .5 HIV-treated cells . To mimic the effects of 
ethanol metabolism on apoptotic cell death, control and 
HIV-pulsed Huh7 .5 cells were exposed to UV light and then 
AB were obtained by low-speed centrifugation . These AB 
were incubated with monocyte-derived human macro-
phages (MDM) . As detected by HIVgag RNA and low RT 
levels in MDM supernatants, AB from HIV-infected Huh7 .5 
cells transmitted some HIV infection to MDMs, indi-
cating the possible presence of virus in apoptotic Huh 7 .5 
cells . Importantly, in MDMs, engulfment of AB Huh7 .5+HIV 
compared with AB Huh7 .5 enhanced the expression of the 
inflammasome receptor, NLRP3, caspase 1, IL-1β, IL-18 and 

other pro-inflammatory cytokines, including IL-6, TNFα, 
and IL-8 (mRNAs, RT-PCR) . This expression was attenuated 
by ART, indicating that it is virus-related . We conclude 
that while the expression of HIV in hepatocytes is low, 
ethanol substantially potentiates it, causing hepatocyte 
apoptosis, HIV spread with hepatocyte-derived apoptotic 
bodies in the liver, and initiation of macrophage-induced 
liver inflammation .
Disclosures:

The following people have nothing to disclose: Murali Ganesan, 
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Evaluation of CXCL-8 in patients with alcoholic 
liver disease
Dorothy G. Rosique-Oramas1, Karla Z. Medina-Avila1, Caro-
lina Guzman1, Marina Galicia-Moreno1, Jose Luis Perez-Hernan-
dez2, Fatima Higuera-de la Tijera2, Gabriela Gutierrez-Reyes1; 
HIPAM laboratory, Experimental Medicine Unit, School of 
Medicine, Universidad Nacional Autonoma de Mexico; 1School 
of Medicine, Hospital General de Mexico, UNAM, Mexico, 
Mexico; 2Gastroenterology; Liver Clinic, Hospital General de 
Mexico, MEXICO CITY, Mexico

Introduction . The excessive consumption of alcohol is one 
of the critical factors that leads to alcoholic liver disease 
(ALD) characterized as steatosis, steatohepatitis, fibrosis, 
and cirrhosis . There is evidence of the involvement of 
neutrophils that are recruited by CXCL-8 in acute liver 
disease, but the involvement of neutrophils in other liver 
diseases is still unclear . Objective: To evaluate the CXCL-8 
concentration in alcoholic patients with and without liver 
cirrhosis, in chronic hepatitis C patients, and in control 
subjects . Methods: We included alcoholic patients that 
were seen at the Liver Clinic of the Hospital General de 
Mexico . Alcoholism was defined according to the WHO 
criteria (70 g/day for men and 50 g/day for women over 
the last 5 years) and the alcoholic patients were classified 
as those without cirrhosis of the liver (OH) and those with 
cirrhosis of the liver (Cirr) . A group of patients with chronic 
hepatitis C (CHC) and a control group (CT) were also 
included . The CT subjects consumed 10 g/day of alcohol 
and had negative viral serology . CXCL-8 was determined 
in serum through Luminex technology (Biorad) . The Mann-
Whitney U test was employed in the statistical analysis . 
Results: 81 alcoholic patients were included: 19 without 
cirrhosis of the liver (OH) and 62 with cirrhosis of the liver 
(CiOH) . They were compared with 108 CHC patients and 
165 CT subjects . Conclusion: CXCL-8 concentration in alco-
holics was 3 times higher compared with the CHC patients 
and 30 times higher compared with the control subjects . 
This Chemokine actively participates in maintaining the 
inflammatory process in alcoholic liver cirrhosis . “This 
work has been partially supported by Conacyt: SALUD-
2016-1-272579 and PAPIIT-UNAM TA200515 grants .” 
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Table . Demographic data and CXCL-8 concentration

Results in mean ± Standard Deviation (a = CT vs OH, b = CT vs 
Cirr, c = Cirr vs CHC)

Disclosures:

The following people have nothing to disclose: Dorothy G . Rosique-Oramas, 
Karla Z . Medina-Avila, Jose Luis Perez-Hernandez, Fatima Higuera-de la 
Tijera, Gabriela Gutierrez-Reyes

776
Vinyl chloride inhalation causes mitochondrial 
dysfunction and exacerbates experimental 
fatty liver disease in mice.
Anna L. Lang1,2, Liya Chen1,2, Brenna R. Kaelin1,2, Gavin Poff1,2, 
Juliane I. Beier1,2; 1Pharmacology and Toxicology, University 
of Louisville, Louisville, KY; 2Hepatobiology and Toxicology 
Program, University of Louisville, Louisville, KY

Background. Vinyl chloride (VC) can directly cause hepatic 
angiosarcoma and toxicant-associated steatohepatitis 
(TASH) at high exposure levels . However, the impact of 
low VC concentrations, that are considered safe, on the 
progression of underlying liver diseases (e .g . NAFLD), is 
unclear . Given that it is estimated that about 70% of the 
US populace has NAFLD, this is an important concern . 
Recent proof-of-concept studies by this group with VC 
metabolites suggest a potential interaction between VC 
exposure and liver disease to cause enhanced damage . 
However, the effects of low-level VC exposure and inter-
action with other factors has not been studied . This study 
used a novel mouse model to explore the effects of VC 
inhalation (<1 ppm) in the context of NAFLD to better 
mimic human exposure and identify potential mechanisms 
of VC induced liver injury . Methods. C57Bl/6J mice were 
exposed to VC via inhalation at concentrations below the 
current OSHA limit (<1 ppm), or room air for 6 hours/day, 5 
days/week for 6, 8 and 12 weeks . Mice were fed a high-fat 
diet (HFD; 42% fat), or a low-fat control diets (LFD; 13% 
fat) . Oral glucose tolerance tests, metabolic chamber anal-
yses, and Seahorse Bioenergetic Flux analyses on isolated 
hepatic mitochondria were performed . Plasma and liver 
samples were collected for histology, determination 
of inflammation, metabolic changes, and liver damage . 
Results. VC had no effect on body weight, glucose toler-
ance, liver injury in mice fed a LFD . VC did however 
decrease mitochondrial complex I and complex II capacity, 
even in animals fed a LFD . As expected, mice fed a HFD 
had significantly increased liver weight, decreased insulin 
sensitivity, increased neutrophil infiltration, and elevated 
transaminases . These effects were significantly enhanced 
by VC inhalation . Indeed, VC further decreased glucose 
tolerance, enhanced elevation of liver transaminases, 
and enhanced indices of histological damage including 
neutrophil infiltration (CAE), oxidative stress (4-HNE), and 
steatosis (ORO) in animals fed a HFD . Moreover, similarly 
to mice fed a LFD, VC decreased mitochondrial complex I 

and complex II capacity in mice fed a HFD . Conclusions. 
These results support the hypothesis that low-level (sub 
OSHA-limit) chronic exposure to VC enhances liver injury 
caused by HFD . Importantly, these data therefore raise 
concerns about potential for overlap between high fat 
diets (i .e . Western diet) and exposure to VC and the health 
implications of this co-exposure for humans . It also empha-
sizes that current safety restrictions may be insufficient as 
other factors may contribute to enhance injury, potentially 
increasing the number of patients at risk .
Disclosures:
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“Jacked” or Jaundiced: Is it worth it?
Sarah Ordway1, Joshua Krieger2, Ryan M. Kwok1,3; 1Internal 
Medicine, Walter Reed National Military Medical Center, 
Bethesda, MD; 2Emergency Medicine, Madigan Army Med-
ical Center, Tacoma, WA; 3Gastroenterology, Walter Reed 
National Military Medical Center, Bethesda, MD

Introduction: Herbal and Dietary Supplements (HDS) are 
commonly used by active duty service members (SMs) for 
a variety of reasons including weight loss and perfor-
mance enhancement . These supplements can be associ-
ated with profound liver injuries requiring hospitalization 
and have even been associated liver transplantation and 
death . Largely unregulated, many HDS ingredients are 
inaccurately labeled, misrepresented, or undisclosed . 
Concerns are mounting about the widespread use of these 
substances across the military . We present six cases of HDS 
associated drug-induced liver injury (DILI) among U .S . 
active SMs over the past year and highlight their variable 
clinical presentations . Due to the potentially serious health 
consequences and profound effects on mission readiness, 
we aim to increase awareness among clinicians and service 
members alike . Case series: We present six active male SMs 
(median age 29, 100% male) without significant medical 
history presenting with acute liver injury (ALI) in the 
past year . Common causes for ALI were excluded . Four 
patients were using dietary and/or pre-workout supple-
ments (primarily marketed as nitric oxide boosters) and 
two patients were using synthetic anabolic androgenic 
steroids for several weeks to months prior to presenta-
tion . Clinical presentations were variable and included 
jaundice, RUQ pain, nausea, anorexia, bloating, diarrhea, 
pruritus and fatigue . The median peak ALT was 54 U/L, 
alkaline phosphatase 211 U/L and bilirubin 23 .5 mg/dL . 
After adding clenbuterol to his regimen of “Syntha-6” 
and “Animal Pak,” one SM developed vomiting for several 
days before developing hematemesis and fulminant liver 
failure requiring liver transplant . All patients’ liver asso-
ciated enzymes and bilirubin normalized between 4-8 
weeks after stopping the offending drug/supplement(s) . 
Discussion: HDS threaten mission readiness when associ-
ated with liver injury and can present nonspecifically . The 
type and extent of liver enzyme abnormality is widely vari-
able though cholestasis was more common in our series . 
Diagnosis requires a strong index of suspicion and inquiry 
regarding all prescription and non-prescription ingestions 
all active duty SMs . Strong consideration for medical evac-
uation of deployed SMs is important, particularly if liver 
enzymes are greater than 3-5 times the upper limit of 
normal . Patients with coagulopathy or encephalopathy 
must be evacuated immediately, preferably directly to a 
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transplant center . Numerous educational resources such 
as www .livertox .gov and Operation Supplement Safety 
(www .opss .org) provide tools for education and aware-
ness for both patients and physicians .
Disclosures:

The following people have nothing to disclose: Sarah Ordway, 
Joshua Krieger, Ryan M . Kwok
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Different diagnostic criteria for inactive HBsAg 
carriers (IC) in patients with HBeAg-negative 
chronic hepatitis B virus (HBV) infection : 
correlation to Liver histological features and 
diagnosis
Jianchun Xian, Yang Li, Li Xiao; YE Mao-cong, YANG Xiu-
zhen, ZHANG Hui, GENG Ai-wen, TIAN tu-hong, SUN hong-
zhan, XU hong-tao; Liver disease division, Taizhou peoples 
Hospital, Taizhou, China

Abstract Objective: To investigate the histological char-
acteristics of HBeAg -negative chronic hepatitis B (CHB) 
patients with low viral load, and to evaluate the diagnostic 
value of different diagnostic criteria for inactive HBsAg 
carriers (IC) . Methods The inclusion criteria includes: 1 . HBV 
DNA < 20 000 IU/mL; 2 . ALT< 2 the upper limit of normal 
(ULN); 3 . HBeAg negative; 4 . Chronic HBV infection . The 
patients enrolled in the study underwent liver biopsy . 
According to liver histology, histological activity index 
(HAI) ≤ 3 or mild liver pathological damage was defined 
as pathologically inactive carry . A total of 4 groups in the 
study according to different diagnostic criteria include : 
group A according to the 2015 Chinese guidelines (normal 
ALT values, HBV DNA levels less than 200 IU/mL); group 
B according to the APASL and AASLD guidelines (normal 
ALT values, HBV DNA levels less than 2000 IU/mL); group C 
(ALT values less than 2 ULN, HBV DNA levels less than 2000 
IU/mL), and group D (normal ALT values, HBV DNA levels 
less than 2000 IU/mL) . The value of clinical diagnosis of IC 
in four groups was evaluated by histological findings as 
“gold standard” . Result A total of 171 cases were enrolled 
including 125 males (73 .1%) and 46 females . The mean 
age was 45 .5 ± 4 .24 (22-69) years . HAI includes 1 to 11 
with the average value of 4 .3 ± 2 .1 . HAI ≤3 was in 94 cases 
(55 .0%) . The fibrosis score includes 0 to 4 with the average 
value of 2 .0 ± 1 .6 . A total of 101 cases have fibrosis score 0 
to 1 (59 .1%) . There was no difference in the detection rate 
of IC in cases with different clinical IC diagnostic criteria . 
The Yourdon’s index was 0 .08 ~ 0 .11 and the AUC was 
0 .544 ~ 0 .558, which suggested the limited value of deter-
mining IC . There were only 50% ~ 60% patients meeting 
pathological IC among the patients enrolled according to 
China, the APASL and AASLD guidelines . However, there 
were 33 .3% ~ 51 .4% patients meeting the pathological 
IC diagnosis among non-IC, and the determination rates 
of pathological IC among non-IC patients according to 
the APASL and AASLD guidelines (2015) as the standard 
was the lowest (P = 0 .033) . Conclusion There were 50% 
to 60% patients meeting the pathological IC among CHB 
patients with Low viral load and HBeAg-negative . There 
were 33 .3% ~ 51 .4% patients corresponding with the 
pathological IC diagnosis among non clinical diagnosis of 
IC . Using histology as a diagnostic “gold standard”, we 
founded a low sensitivity and a limited value of judgment 
in clinical diagnoses of IC by current Chinese, APASL or 
AASLD guidelines . Key words chronic HBV infection; inac-
tive HBsAg carrying; pathology; diagnosis
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Case Report: Pembrolizumab Induced Hepato-
toxicity Attenuated by Low Dose External-Beam 
Radiation
Jin Ge1, Margaret Fang2; 1Department of Medicine, University 
of California, San Francisco, San Francisco, CA; 2Department of 
Medicine, Division of Hospital Medicine, University of Califor-
nia, San Francisco, San Francisco, CA

Introduction: Severe hepatoxicity due to Pembrolizumab is 
thought to be rare . We report a case of acute liver failure in 
a Pt treated with pembrolizumab with toxicity attenuated 
by low-dose external-beam radiation therapy (RT) . Case 
Report: A 37-year-old W with Stage IV nasopharyngeal 
carcinoma presented with elevated LFTs and volume over-
load . She had recently completed a protocol of pembroli-
zumab every 2w for 52w and underwent palliative RT 
(30Gy, delivered in 10 fractions via 6 MV photons) to para-
aortic nodal metastases . On hospital admission, she had 
elevated AST 505U/L, ALT 153 U/L, ALP 103 U/L, and normal 
bilirubin 1 .3mg/dL . Viral hepatitis and autoimmune serol-
ogies were negative . MRI revealed marked abnormality in 
the superior liver involving segments 2/4A/7/8 consistent 
with edema . The inferior liver was spared, with a linear 
demarcation between the two regions that matched 
her previous RT field . [Fig] A presumptive diagnosis of 
immune-mediated hepatotoxicity was made and treat-
ment started with high-dose steroids . Attempts to wean 
her off steroids led to flares in her LFTs . She later devel-
oped encephalopathy consistent with acute liver failure 
and ultimately expired . Discussion: Previous studies of 
pembrolizumab in melanoma patients showed <1% inci-
dence of grade 3-4 hepatitis . Anti-PD-1 toxicity, however, 
varies with the histology treated; results from KEYNOTE-
28, a phase 1b study in Pts with PD-L1 positive nasopharyn-
geal cancer, showed an 11% incidence of hepatitis . In our 
case, the liver area spared from injury corresponded to the 
3 isoGray RT field . We hypothesize that RT may have atten-
uated the hepatotoxic effect of pembrolizumab through 
the PD-1/PD-L1 axis . Previous experiments in mouse 
models showed RT upregulates local PD-L1 expression in 
tumor microenvironments . Van Meir et al . showed that RT 
decreased circulating CD4 and CD8 T cells, increased PD-1 
expression in T-cells, and reduced T cell reactivity against 
common recall antigens and mitogens in cervical cancer 
cells . The same group demonstrated that in vitro blocking 
of PD-1 increased T-cell reactivity, but was less successful 
in restoring T-cell reactivity after RT . Ours is the first case 
describing the protective effect of RT against immune-me-
diated toxicity due to PD-1 inhibition . If re-demonstrated 
in future, combination therapy with RT could be used to 
mitigate this lethal form of immune-related toxicity .
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Double Deletion of Pink1 and Parkin Eliminates 
Compensatory Effects of a Single deletion of 
Pink1 or Parkin on Acetaminophen-Induced 
Mitophagy and Liver Injury
Hua Wang, Hong-Min Ni, Hartmut Jaeschke, Wen-Xing Ding; 
University of Kansas Medical Center, Department of Phar-
macology, Toxicology and Therapeutics; Pharmacology, Tox-
icology and Therapeutics, The University of Kansas Medical 
Center, Kansas City, KS

Accumulating evidence indicates that Pink1-Parkin 
pathway is critical in regulating mitophagy in mamma-
lian cells . We previously demonstrated that mitophagy still 
occurred in Parkin knockout (KO) mice after acetamino-
phen (APAP) treatment in mouse livers and Parkin KO mice 
are resistant to APAP-induced liver injury . These results 
suggest that compensatory pathways for mitophagy are 
activated by the chronic deletion of Parkin in mice, which 
protects against APAP-induced liver injury . However, such 
compensatory pathways responsible for Parkin-indepen-
dent mitophagy have not been elucidated . The purpose 
of this study was to investigate whether Pink1-mediated 
mitophagy would compensate for APAP-induced mito-
phagy in Parkin KO mice . Similar to Parkin KO mice, we 
did not find significant liver injury between Pink1 KO and 
wild type mice based on the serum ALT and AST levels and 
TUNEL positive necrotic hepatic areas . Furthermore, we 
also did not find significant difference in APAP-induced 
mitophagy in Pink1 KO mice and wild type mice based on 
the electron microscopy studies for the quantification of 
mitophagosomes . Interestingly, we found increased mito-
chondrial Parkin translocation in Pink1 KO mice regardless 
of APAP treatment . These data suggest that Parkin may 
also compensate for the loss of Pink1 in regulating mito-
phagy in Pink1 KO mice . Interestingly, Parkin and Pink1 
double KO mice completely blocked APAP-induced mito-
phagy resulting in increased mitochondria damage, liver 
injury as well as mortality compared to wild type mice or 
single Parkin or Pink1 KO mice . Parkin and Pink1 double 
KO mice did not affect APAP metabolism because there 
were no changes for the early depletion of hepatic gluta-
thione and the expression levels of cytochrome P450 2E1 
as well as APAP-adducts compared to wild type mice . In 
conclusion, Parkin and Pink1 can reciprocally compensate 
for the loss of the other in regulating mitophagy in mouse 
liver after APAP administration . Deletion of both Parkin 
and Pink1 in mice leads to complete inhibition of mito-
phagy and severe liver injury after APAP administration . 
Targeting Pink1-Parkin mitophagy pathway may be a 
potential therapeutic avenue for treating APAP hepato-
toxicity . 
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IL-22 Alleviates Acetaminophen Induced Liver 
Injury by promoting autophagy through AMPK 
in mice
Ruidong Mo, Tao r. Lai, Xiaogang Xiang, Yan Zhuang, 
Shaowen Jiang, Ziqiang Li, Yuhan Liu, ZhuJun Cao, Pei-
pei Ren, Lichang Chen, Hui Wang, Wei Cai, Jie Lu, Qing Xie; 
Department of Infectious Diseases, Ruijin Hospital Shanghai 
Jiao Tong University Shool of Medicine, Shanghai, China

Background/aims: IL-22 has demonstrated to modulate 
oxidative stress, autophagy, suppressed ER stress and 
inflammation in islets . It has been shown that IL-22 play a 
protective role in liver injury . Autophagy has been recently 
shown to protect against acetaminophen (APAP) induced 
liver injury by removal APAP-protein adducts . There-
fore we investigated whether IL-22 could alleviate APAP 
induced liver injury in mice by promoting autophagy . 
Methods: Mice were injected intraperitoneally with APAP 
or recombinant IL-22 (2h before APAP) and APAP . Multiple 
parameters including biochemical and hepatic histological 
changes were analyzed . The sera cytokines (IL-6, TNF) and 
hepatic mRNA of cytokines were also measured by ELISA 
and qPCR respectively . The hepatic autophagosomes was 
determined by Transmission electron microscopy . Results: 
The serum liver enzymes, ROS expression as well as the 
area of centrilobular necrosis were significantly decreased 
in IL-22 pretreatment compared to APAP group (Figure 
1A) . IL-22 administration reduces serum inflammatory 
cytokines (IL-6, TNF) expression (Figure 1C) . In addition, 
more hepatic autophagosomes were formed in IL-22 
pretreatment group when compared to APAP group 
(Figure 1B) . Furthermore, hepatic expression of LC3-↓↓ and 
pAMPK was up-regulated in IL-22 pretreatment, phos-
phorylation of AMPK was predominantly increased at 6h, 
a lesser extent at 24h compared to APAP group (Figure 
1D) . In vitro experiments indicate that IL-22 induced phos-
phorylation of AMPK in primary mouse hepatocytes, and 
treatment with IL-22 and APAP increased LC3-↓↓ expres-
sion when compared to sole APAP treatment . Conclusions: 
Our results demonstrated that L-22 plays a protective role 
against APAP toxicity by potentiating autophagy through 
up-regulating p-AMPK pathway .

Figure 1 . IL-22 ameliorated APAP-induced liver injury by acti-
vating hepatic autophagy through AMPK pathway .

Disclosures:

The following people have nothing to disclose: Ruidong Mo, Tao r . Lai, 
Xiaogang Xiang, Yan Zhuang, Shaowen Jiang, Ziqiang Li, Yuhan Liu, 
ZhuJun Cao, Peipei Ren, Lichang Chen, Hui Wang, Wei Cai, Jie Lu, Qing Xie



418A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

782
MCU, the Core Protein of the Electrogenic Mito-
chondrial Calcium Uniporter, is Required for 
Iron Translocation from Cytosol into Mitochon-
dria But Not for Activation of c-Jun N-Terminal 
Kinase (JNK) during Acetaminophen Hepato-
toxicity
Jiangting Hu1, James Weemhoff2, Hartmut Jaeschke2, 
Anna-Liisa Nieminen1, John J. Lemasters1; 1Medical University 
of South Carolina, Charleston, SC; 2Department of Pharmacol-
ogy, Toxicology & Therapeutics, University of Kansas Medical 
Center, Kansas City, KS

Background: Acetaminophen (APAP) overdose causes 
hepatocellular injury from mitochondrial dysfunction 
and onset of the mitochondrial permeability transition 
(MPT) . APAP disrupts lysosomes, which release ferrous 
iron (Fe2+) into the cytosol . Cytosolic Fe2+ then translocates 
into mitochondria to induce oxidative stress, the MPT and 
cell killing . Recently, we showed that MCU knockout mice 
are protected against APAP hepatotoxicity in vivo (AASLD 
2016) . Here, our Aim was to test the hypothesis that MCU 
mediates Fe2+ uptake into mitochondria during APAP 
hepatotoxicity . Methods: For in vitro studies, hepatocytes 
were isolated from MCU knockout and wildtype mice 
and treated with 10 mM APAP or vehicle . Mitochondrial 
membrane potential and cell death were visualized by 
confocal microscopy of rhodamine 123 and propidium 
iodide (PI), respectively . Chelatable Fe2+ in mitochondria 
was monitored by fluorescence quenching of a mitochon-
drially targeted reporter, mitoferrofluor (MFF) . For in vivo 
studies, mice were treated with 300 mg/kg APAP or vehicle . 
Liver injury was assessed by histology and ALT at 24 h, 
whereas APAP metabolism and c-Jun N-terminal kinase 
(JNK) activation were assessed after 2 h . Results: In cultured 
wildtype hepatocytes, MFF quenching revealed that mito-
chondrial chelatable Fe2+ increased progressively, begin-
ning at ~4 h after APAP and becoming maximal within 11 
h, which was followed by mitochondrial depolarization 
after ~11 h and then cell killing indicated by nuclear PI 
staining . Dipyridyl, a membrane-permeable iron chelator, 
partially restored MFF fluorescence, indicating that MFF 
had been quenched by Fe2+ . By contrast in MCU knockout 
hepatocytes, mitochondrial MFF quenching, mitochondrial 
depolarization and cell death were suppressed . Ru360 (100 
nM, an inhibitor of the calcium uniporter) also suppressed 
mitochondrial MFF quenching and mitochondrial depo-
larization in wildtype hepatocytes . As shown previously, 
cytochrome P450 2E1 expression was equivalent between 
wildtype and MCU knockout mice, but knockout mice 
were strongly protected against elevated ALT and necrosis 
after APAP . Here, we show in addition that hepatic 
APAP-protein adduct formation and JNK activation were 
not different between wildtype and MCU knockout mice 
after in vivo APAP exposure, indicating equivalent APAP 
metabolism in the two mouse strains . Conclusion: The core 
protein of the mitochondrial calcium uniporter complex, 
MCU, mediates uptake of chelatable Fe2+ into mitochon-
dria during APAP hepatotoxicity, which is required to 
initiate MPT onset and hepatocellular killing, whereas JNK 
activation after APAP occurs independently of Fe2+ trans-
location into mitochondria .
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Hepascore predicts liver cirrhosis and total 
mortality in long-term methotrexate users
Jenny Wang4,1, Yi Huang4,1, Leon A. Adams4,1, John Joseph2, 
Wendy Cheng3, Gerry Macquillan4,1, Gary P. Jeffrey4,1; 
1Department of Hepatology, Sir Charles Gairdner Hospital, 
Perth, WA, Australia; 2Department of Biochemistry, PathWest 
Laboratory Medicine, Perth, WA, Australia; 3Department of 
Gastroenterology, Royal Perth Hospital, Perth, WA, Austra-
lia; 4School of Medicine and Pharmacology, The University of 
Western Australia, Perth, WA, Australia

Background: Methotrexate (MTX) has been recognized as 
a standard medication for psoriasis, rheumatoid arthritis 
and other dermatological diseases . However, the routine 
therapeutic use of MTX is hampered by its potential liver 
injury related to long-term usage . Therefore, the aim of 
the study is to investigate whether Hepascore, a serum 
marker model, predicts the risks of liver related outcomes 
and mortality in long-term MTX users . Method: A total 
of 92 patients who had long-term MTX intake history 
and followed-up by hepatologists in Western Australia 
from 2004 to 2016 were recruited in this study . 35 of 
these had detailed clinical data available . Diagnosis was 
obtained from hospital, PathWest and WA Data Linkage 
Unit (WADLU) databases . Patients were followed from the 
first Hepascore to death or end of the study . All deaths, 
liver related death (LRD) and liver decompensation were 
extracted from the WADLU . Liver -related outcome was 
a composite end-point of LRD and liver decompensa-
tion . Result: Among the 92 patients a total of 9 deaths 
occurred during 354 person-years of follow-up . Liver-re-
lated outcomes including decompensated cirrhosis and 
liver-related mortality occurred in 0 case in patients with 
an Hepascore < 0 .84 and 4 cases in patients with an Hepas-
core ≥ 0 .84 . A Hepascore ≥ 0 .84 was significantly associated 
with higher risks for total mortality (log-rank P = 0 .001) 
as well as liver-related outcome (log-rank P < 0 .001) . Cox 
regression showed that patients with a Hepascore ≥ 0 .84 
had a 7 .84 times of total mortality risk compared to other 
patients after adjusted for age and gender (95%CI 1 .54 
– 39 .90; P = 0 .013) . In the 35 patients with more detailed 
clinical data those with a Hepascore ≥ 0 .84 had significant 
higher risk for developing biopsy proved cirrhosis (log-rank 
P = 0 .007) . Cox regression confirmed that a Hepascore ≥ 
0 .84 increased the risk for total mortality after adjusting 
for disease requiring MTX treatment, dosages and other 
causes of liver disease (metabolic syndrome, non-alcoholic 
fatty liver disease, alcoholic liver disease, hepatitis B and 
hepatitis C) [137 .6 (1 .32 – 14324 .52); P = 0 .038] . Conclu-
sion: Hepascore significantly predicts risks for liver related 
outcomes and total mortality in MTX long-term users . 
Annual Hepascore tests in patients with long-term MTX 
intake guide clinical management and likely reduce the 
risk for hepatotoxicity .
Disclosures:
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784
Magnetic resonance imaging findings in the 
patients with pyrrolizidine alkaloids-induced 
Hepatic Sinusoidal Obstruction Syndrome
Yuhu Song1, Xin Li2, Xiaoqian Yang2; 1Department of Gas-
troenterology, Union Hospital, Tongji Medical College, 
Huazhong University of Science and Technology, Wuhan, 
China; 2Department of Radiology, Union Hospital, Tongji 
Medical College, Huazhong University of Science and Tech-
nology, Wuhan, China

Background & Aims:: The intake of pyrrolizidine alka-
loids(PAs)-containing products is a major etiology of hepatic 
sinusoidal obstruction syndrome (HSOS) . It is challenge 
to diagnose PAs-induced HSOS . Here, we described the 
imaging features of magnetic resonance imaging (MRI) in 
PAs-induced HSOS . Methods: 39 PAs-induced HSOS patients 
were enrolled in our study from Sep 1, 2010 to May 31, 
2016 . Medical records of the patients were collected, and 
MR images were reviewed independently and in consensus 
by two radiologists . Results: Abnormal liver function was 
observed in most of PAs-induced HSOS . The common find-
ings of MR image in PAs-induced included: ascites, hepato-
megaly, gallbladder wall thickening, periportal edema, 
pleural effusion, heterogeneous hypointensity, abnormal 
hepatic vein (narrowing of right hepatic vein or invisible 
contrast materials in right hepatic vein), narrowing of infe-
rior vena cava; of these signs, hypointense heterogeneity in 
portal-venous phase was a distinct feature of PAs-induced 
HSOS . Common pattern of inhomogeneous enhance-
ment was “claw-shaped” enhancement around hepatic 
vein . Hypointense in SWI and T2* imaging was observed 
in PAs-induced HSOS, and the distribution of hypointense 
in SWI and T2* imaging was consistent with that of 
heterogeneous hypointensity on portal-venous phase of 
contrast-enhanced MRI scan . The severity of heterogeneous 
hypointensity was correlated with a panel of liver function 
tests and an non-invasive marker of fibrosis . Conclusion: 
The patients with PAs-induced hepatic sinusoidal obstruc-
tion syndrome displayed distinct features in MRI scan; thus 
it will provides an effective strategy in differentiating 
PAs-HSOS from other liver diseases .

47-year-old man was diagnosed with PAs-induced HSOS after 
the ingestion of gynura segetum .

A and B : fat-suppressed T2-weighted MR imaging . 

C: image of portal venous phase during dynamic MR scan . 
Axial (a) and coronal (b) images demonstrated heteroge-
neous hypointensity (black arrow), 

D: image of equilibrium phase .

E: Equilibrium phase of contrast CT scan

F: Pathologic examination
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785
Role of Pregnane X receptor in binge etha-
nol-induced steatosis and hepatotoxicity
Sora Choi, Afua A. Gyamfi, Prince Neequaye, Max-
well A. Gyamfi; Julius L. Chambers Biomedical Biotechnology 
Research Institute, North Carolina Central University; JLC-Bio-
medical/ Biotechnology Research Institute, North Carolina 
central University, Durham, NC

The pregnane X receptor (PXR), a member of the adopted 
orphan nuclear receptors is a xenobiotic sensing nuclear 
receptor involved in defense against potentially toxic 
foreign chemicals . Both PXR activation and deficiency 
promote hepatic triglyceride accumulation, a hallmark 
feature of alcoholic liver disease . However, the precise 
role of PXR in ethanol (EtOH)-induced hepatotoxicity 
remains unknown . In this study, male wild type (WT) and 
Pxr-null mice were orally administered three binge doses 
of EtOH (4 .5 g/kg every 12 hours) and sacrificed 4 hours 
after the final dose . Basal differences were observed 
between WT and Pxr-null mice in which the mutant mice 
expressed higher mRNA levels of the de novo lipogenic 
transcription factor, sterol regulatory element binding 
protein-1c (Srebp-1c) and its target gene stearoyl-CoA 
desaturase 1 (Scd1) . Consistent with these findings, basal 
hepatic triglyceride levels were increased 1 .9-fold in Pxr-
null mice, however EtOH treatment resulted in a 5 .9-fold 
and 3 .3-fold increases in hepatic triglyceride levels in WT 
and Pxr-null mice, respectively . Binge EtOH treatment did 
not significantly affect both hepatic Pxr and constitutive 
androstane receptor (Car) gene expression, however, it 
markedly induced mRNA and protein levels of the car 
target gene, Cyp2b10, implicated in EtOH hepatotox-
icity, in WT mice . While EtOH increased hepatic CYP2E1 
protein levels in both genotypes, it significantly inhibited 
Adh1, Adh4 and Aldh1a1 gene expression and ALDH1A1 
protein only in EtOH-fed WT mice, leading to increases in 
both residual EtOH concentration and the cellular oxida-
tive stress marker, malondialdehyde in WT mice . Taken 
together, since PXR deficiency prevented EtOH-induced 
Cyp2b10 upregulation, suppression of EtOH metabolism, 
increases in blood EtOH concentration, and activation of 
oxidative stress, this demonstrates that PXR aggravates 
binge EtOH-induced hepatotoxicity . 
Disclosures:
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786
Profiling the endogenous and xenobiotic 
metabolome in a porcine model of acetamino-
phen induced acute liver failure
Rebecca L. Dargue1, Hampus Andersson1, Karla C. Lee2, 
Rajiv Jalan3, Andrew W. Nicholls4, Ian D. Wilson1, Muire-
ann Coen1; 1Computational and Systems Medicine, Depart-
ment of Surgery and Cancer, Imperial College London, 
London, United Kingdom; 2Department of Veterinary Clini-
cal Sciences, Royal Veterinary College, University of London, 
London, United Kingdom; 3UCL Institute for Liver and Diges-
tive Health, Royal Free Hospital, London, United Kingdom; 
4GlaxoSmithKline, Stevenage, United Kingdom

Background: A clinically relevant large animal model of 
acetaminophen (APAP) induced acute liver failure (ALF) 
developed in the pig, has facilitated development of a 
novel liver assist device to prolong survival in ALF . Studies 
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were undertaken to investigate APAP-induced toxicity 
and the resultant systemic changes to the metabolic 
phenotypes of these animals, with the aim of discovering 
clinically translatable biomarkers predictive of patient 
prognosis . These studies also illuminated the metabolic 
fate of APAP in the pig . Methods: Treatment groups were: 
APAP + control device (n=9), APAP + treatment device 
(n=9) and vehicle + control device (n=4) . Urine, plasma 
and aqueous extracts from liver and kidney were analysed 
using 1H-NMR spectroscopy to profile the endogenous 
and xenobiotic metabolome, data was analysed using 
multivariate and univariate statistics . A newly developed 
ultra-performance liquid chromatography mass spectrom-
etry (UPLC-MS/MS) assay was used to quantify APAP and 
metabolites in plasma . Results: Analysis of 1H-NMR and 
UPLC-MS/MS data led to the identification of the major 
APAP metabolites in the pig, with 4-aminophenol-glucu-
ronide being the second most abundant circulating APAP 
metabolite . The glucuronide conjugate of APAP was the 
most abundant metabolite across the tissues and biofluids, 
while the sulfate conjugate was much lower in intensity . 
Cytochrome-p450-dependent oxidative metabolism and 
production of toxic reactive intermediate N-acetyl-p-ben-
zoquinone imine was confirmed by quantification of the 
downstream cysteine conjugate . In the case of endoge-
nous metabolites, metabonomic phenotyping revealed 
significant changes to tissue and biofluid metabolomes 
following APAP dosing . These included elevated relative 
concentrations of glucose, succinate and alanine in kidney 
and elevated succinate, creatine, lactate and alanine in 
liver . In the urine there were trends of elevated glucose 
and lactate, with decreased trimethylamine, dimethyl-
amine, creatine and creatinine . Glucose, lactate, citrate 
and pyruvate were significantly elevated in plasma . 
Conclusions: The metabolic fate of APAP in the pig differs 
from humans; N-deacetylation of APAP to the toxic xeno-
biotic 4-aminophenol is a major route of metabolism, 
this metabolite is likely responsible for the methemoglo-
binemia and renal damage which have been previously 
reported in this animal model of ALF . Metabonomic anal-
ysis of tissue extracts and biofluids revealed metabolic 
changes in this model consistent with a metabolic switch 
from hepatic gluconeogenesis to glycolysis, and mitco-
chondrial dysfunction . Reduction in trimethylamine and 
dimethylamine suggests an effect on the gut microbiota .
Disclosures:
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787
Novel Oxysterol Sulfates Alleviate Injured Liver 
Function and Decrease Mortality in Mouse 
Models
Shunlin Ren1,2, Yanxia Ning1, Jin Kim2, Hae-Ki Min1, 
James E. Brown3, WeiQi Lin3; 1Internal Medicine, Virginia 
Commonwealth University, Richmond, VA; 2Research, McGuire 
VA Medical Center, Richmond, VA; 3Durect Corporation, San 
Francisco, CA

ABSTRACT Background: Acute liver failure (ALF) is one 
of the most dramatic and devastating diseases . ALF 
often results in severe hepatocyte injury and apoptosis, 
leading to massive necrosis in the liver and the sudden 
death of otherwise healthy individuals . Endotoxin- and 
drug-induced liver injury and viral hepatitis account for 
most cases of ALF, while severe lipopolysaccharide (LPS)- 
and acetaminophen (ATMP)-induced hepatotoxicity as 
the most frequent causes of ALF in the United States, and 
the leading causes of death in non-coronary intensive 
care unit (ICU) patients in the world . Currently, treatment 
options for ALF are extremely limited, and in severe cases, 
liver transplantation is the only treatment option avail-
able . Therefore, there is a dire need for the development 
of effective therapeutic strategies for ALF . Novel oxysterol 
sulfates, 25-hydroxycholesterol 3-sulfate (25HC3S) and 
25-hydroxycholesterol 3, 25-disulfate (25HCDS), have been 
demonstrated to be potent regulators of lipid metabolism, 
inflammatory response, cell apoptosis, and cell survival . In 
the present study, we tested these products’ potential to 
treat LPS- or ATMP-induced acute liver failure in a mouse 
model . Methods: Acute liver failure mouse model was 
established by intravenous injection with LPS or ATMP . 
The injured liver function was treated with intraperitoneal 
administration of 25HC, 25HC3S or 25HCDS . Serum enzy-
matic activities were determined in our clinic laboratory . 
ELISA assays were used to detect pro-inflammatory factor 
levels in sera . Western blot, Real-time Quantitative PCR 
and RT2 Profiler PCR Array analysis were used to deter-
mine levels of gene expression . Results: Administration of 
25HC3S/25HCDS decreased serum liver-impaired markers; 
significantly reduced of cytokines and inflammatory cell 
infiltration in the tissues, and alleviated liver, lung, and 
kidney injury . Subsequently, the administration increased 
the survival rate in the LPS- or ATMP-induced mouse 
model, only 10% of the animals survived in 96 hours 
without 25HC3S versus 90% survival with the 25HC3S . 
These effects resulted from the inhibition of the expres-
sion of genes involved in the pro-inflammatory response 
and apoptosis and the simultaneous induction of the 
expression of genes involved in cell survival . Compared to 
25HC, 25HC3S and 25HCDS exhibited significantly stronger 
effects in these activities, indicating that the cholesterol 
metabolites play an important role in the inflammatory 
response, cell apoptosis, and cell survival in vivo . Conclu-
sions: 25HC3S/25HCDS have potential to serve as novel 
biomedicines in the therapy of acute liver failure and 
acute multiple organ failure . 
Disclosures:

Shunlin Ren - Grant/Research Support: Durect Corporation; Patent Held/
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788
Zoledronic Acid suppresses tumour associated 
macrophages and myeloid derived suppressor 
cells boosting immune modulating therapies 
against murine HCC
Misbah Aslam1,2, Muhammad Ashfaq-Khan1, Muhammad 
Asif Qureshi1,3, Leonard Kaps1, Shih-Yen Weng1, Marcel Sen-
kowski1, Mirko Nick1, Yong Ook Kim1, Rosario Heck1, Ram-
babu Surabattula1, Detlef Schuppan1; 1Institute of Translation 
Immunology and Research Centre for Immunotherapy, Uni-
versity Medical Center, Johannes Gutenberg University Mainz, 
Mianz, Germany; 2Shaheed Benazir Bhutto Women Univer-
sity, Peshawar, Pakistan; 3Dow University of Medical Sciences, 
Karachi, Pakistan

Background and Objectives HCC is associated with chronic 
inflammation leading to recruitment of bone marrow 
derived cells, mainly tumour associated macrophages (TAM, 
M2) and myeloid-cell derived suppressor cells(MDSC) . TAM 
and MDSC in the tumour stroma are prominent suppres-
sors of anti-HCC immune responses and are present in all 
stages of HCC . Zoledronic acid (ZA) is used in patients with 
osteoporosis to inhibit osteoclasts, i .e ., bone macrophages 
with TAM-like properties . We hypothesized that ZA can 
polarize tumour promoting TAM (M2 macrophages) and 
MDSC towards M1 macrophages with anti-tumour activity . 
Methods Mouse bone marrow Polarized macrophages (M1 
or M2) were exposed to increasing concentration of ZA . 
Transcript levels of M1 markers (TNFα, IL-1β, iNOS, TIMP1) 
and M2 markers (ARG1, VEGF, YM1, MRC1, MMP-9) were 
determined by qPCR . IL-12 (M1), IL-10 and VEGF(M2) secre-
tion were measured by ELISA . Mice bearing HCC (DEN/
Mdr2KO model) received 3 doses of 100μg ZA/kg BW or 
vehicle control intraperitoneally weekly for a period 
of one month from age month 5-6 . After four weeks of 
treatment mice were sacrificed to measure hepatic tumor 
number and volume and burden in liver (ZA verses vehicle) 
and assessed by H&E histology, IHC and qPCR . Results: 
ZA dose-dependently decreased M2 (Fizz1, ARG1, STAT6, 
YM1, MRC1, MMP9) and increased M1 macrophage 
markers (iNOS, TNF-alpha, IL-1beta, SOCS3) transcript 
levels without affecting cell viability in vitro . This was paral-
leled by a significant upregulation of IL-12 and of IL-10 
protein production in the cell supernatant . Compared to 
vehicle controls, treatment of DEN/Mdr2KO mice with ZA 
reduced tumour number and volume by 33 .3% and 68%, 
respectively (p<0 .004) . In this line, tumour cell prolifera-
tion as evaluated via Ki-67-positive cells, was significantly 
blunted by ZA . Staining of YM-1, CD68 of ZA treated HCC 
liver sections showed a dramatic upregulation of M1>M2 
macrophages and reduced numbers of TAM . ZA also inhib-
ited TAM (glypican3+) migration into the tumor stroma, 
increased HCC cell apoptosis and suppressed angiogenesis 
(CD31+) . ZA significantly downregulated expression of 
TAMs and MDSC markers such as CSF-1, VEGF, TGFβ1, Cox2, 
Hif1α and CC chemokines such as CCL2, CCL3, CCL5 and 
CCL17 that attract circulating monocytes into the tumour 
stroma . Conclusions: 1 . ZA exhibits potent macrophage 
(and MDSC) repolarizing activity (M2 towards M1) in- 
vitro and in-vivo and thereby increases anti-HCC immune 
responses and limits angiogenesis . 2 . This drug with a well-
known safety profile could prove a valuable immune-adju-
vant in combination with other anti-cancer agents . 
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789
Plasma cytokeratin-18 (CK18-M65) and circu-
lating APOA1 mRNA are novel biomarkers 
of liver damage that define human-specific 
toxicity in humanized liver mouse models
Hiroshi Suemizu1, Takeshi Takahashi1, Hayato Hikita3, Tet-
suo Takehara3, Riichi Takahashi2; 1Laboratory Animal Research 
Department, Central Institute for Experimental Animals, 
Kawasaki, Japan; 2Animal Resource Development Depart-
ment, Central Institute for Experimental Animals, Kawasaki, 
Japan; 3Department of Gastroenterology and Hepatology, 
Osaka University Graduate School of Medicine, Suita, Japan

Background and Aims: Interspecies differences in drug 
metabolism and physiological disposition between 
humans and experimental animal models have made 
it difficult to use the animal models to predict adverse 
effects in humans . To overcome the issues attributed to 
such interspecies differences, we developed an exper-
imental mouse model with a liver reconstituted with 
human hepatocytes (humanized-liver; Hu-liver) in thymi-
dine kinase transgenic NOG (TK-NOG) mice . The Hu-liver 
mice are thought to be valuable in vivo model for the 
prediction of hepatotoxicity in humans . However, alanine 
aminotransferase (ALT) activity, which is a conventional 
liver toxicity marker, cannot be used for the evaluation of 
human-specific hepatotoxicity in Hu-liver mice due to the 
lack of species-specific enzymatic activity . Therefore, we 
aimed to establish a human-specific hepatotoxicity evalua-
tion system for use in Hu-liver mice . Methods: The Hu-liver 
mice were prepared by transplanting commercially avail-
able human hepatocytes into liver-injured TK-NOG mice, 
and their chimeric ratios were estimated from the serum 
level of human albumin . Hu-liver mice and TK-NOG mice 
were randomized into a vehicle control group (intraper-
itoneal injection of saline; n = 10) or a treatment group 
(intraperitoneal injection of 200 mg/kg thioacetamide; n = 
10) . We analyzed cytokeratin-18 (CK18-M65) using a M65 
EpiDeath® ELISA kit, circulating mRNAs using quantitative 
real-time PCR, and ALT in mice plasma . Results: In all cases, 
ALT activities were higher in Hu-liver mice groups than in 
TK-NOG mice groups . At 1 day after thioacetamide treat-
ment, ALT activity was significantly higher in both Hu-liver 
(11 .5-fold, p = 0 .0001 and 10 .3-fold, p = 0 .0002, respec-
tively) and TK-NOG (53 .4-fold, p < 0 .0001 and 23 .7-fold, 
p = 0 .0002, respectively) mice groups than in the vehicle 
control groups . In addition, the plasma level of CK18-M65 
protein was significantly higher in only the Hu-liver mice 
group with thioacetamide treatment (6 .7-fold, p = 0 .0064) 
when compared to the vehicle control group . The total 
circulating Apoa1 and APOA1 mRNAs (mouse + human) 
were correlated with ALT activity (r2 = 0 .7801) . The circu-
lating level of human APOA1 mRNA was much lower than 
that of mouse Apoa1 mRNA (0 .04-fold, p = 0 .0064) in the 
thioacetamide-treated Hu-liver mice group . Conclusions: 
These results demonstrate that mouse hepatocytes are 
more susceptible to thioacetamide toxicity than human 
hepatocytes . In conclusion, extracellular CK18-M65 protein 
and the circulating plasma levels of APOA1 mRNA may 
be novel biomarkers for the detection of human-specific 
hepatotoxicity in the Hu-liver mouse model .
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790
Immunosuppressive Therapy Using Predni-
sone and Azathioprine Promoted Disease 
Remission in Patients with Drug-induced Liver 
Injury, Whose Liver Biopsy Showing Bridging or 
Multi-acinus Necrosis
Yan Wang1, Qianyi Wang1, Qiuju Tian1, Chen Shao2, Tail-
ing Wang2, Xiaojuan Ou1, Xinyan Zhao1, Jidong Jia1; 1Liver 
Research Center, Beijing Friendship Hospital, Capital Medical 
University, Beijing, China; 2Department of Pathology, Chi-
na-Japan Friendship Hospital, Beijing, China

Background Our preliminary data showed that DILI 
patients with bridging or multi-acinus necrosis progressed 
into cirrhosis rapidly . There is no effective way to prevent 
disease progression in such patients rather than timely 
cessation of the insulting mediation . We aim to investi-
gate efficacy of prednisone (PRD) and azathioprine (AZA) 
combination therapy in these patients . Methods DILI 
patients with a liver biopsy (-ies) in Beijing Friendship 
Hospital from 2008 to 2016 were retrospectively screened . 
Only those patients with bridging or multi-acinus necrosis 
without typical features of drug induced autoimmune 
hepatitis (lymphoplasmatic interface hepatitis, plasma 
cells infiltration and serum IgG>1 .5×ULN) were enrolled 
and categorized into immunosuppressive therapy (IST) and 
control group . Baseline demographic data, alanine amino-
transferase (ALT), aspartate aminotransferase (AST), total 
bilirubin (TB), IgG, histolgical activity index (HAI) along 
with follow-up data were compared by Mann-Whitney U 
test or Chi-Square test usi, P<0 .05 was treated as significant 
difference . Results Out of 148 DILI patients, 57 patients 
were enrolled, who were divided into IST and control 
group (10 vs . 47) . There was no significant difference in 
age, female proportion and RUCAM score at baseline . 
Peak ALT [863 .5 (369 .0,1035 .0) U/L vs 800 .0 (517 .0,1183 .0) 
U/L, P=0 .801], AST [737 .5 (325 .0,1323 .5) U/L vs 640 .0 
(363 .0,1048 .0) U/L, P=0 .706] and TB [77 .1 (20 .3,178 .5) 
μmol/L vs 84 .1 (35 .5, 165 .0) μmol/L, P=0 .748] were compa-
rable between two groups . Serum globulin, IgG in IST 
group was similar to that of control group [35 .0 (32 .5,37 .2) 
g/L vs 32 .9 (28 .5,36 .5) g/L, P=0 .173; 1986 (1525,2018) mg/
dl vs 1610 (1290, 1870) mg/dl, P=0 .097; respectively] . HAI 
score were similar between two groups [10 .0 (8 .8, 12 .4) vs 
9 .4 (7 .1, 11 .0), P=0 .409] During a median follow-up of 13 .0 
(8 .5-24 .0) months after onset of DILI, proportion of ALT 
and AST normalization in IST group at 3 and 9 month were 
significantly higher than that of control group (70 .0% 
vs17 .0%, P=0 .001; 100 .0% vs 59 .5%, P=0 .014, respec-
tively) . Furthermore, frequency of ALT fluctuation within 
six months in IST group was statistically lower than that of 
control group [1 (1,1) vs 2 (1,2), P=0 .029] . Herbs were the 
most common Insulting medications, accounting for 63 .1% 
of the iver injury . Other related drugs included antimi-
crobial agents (12 .3%), statin (7 .0%), dietary supplement 
(5 .3%), et al . Conclusion This study demonstrated that 

PRD and AZA combination therapy significantly reduce 
frequency of ALT and AST fluctuation, increase proportion 
of ALT normalization hence prevent the chronicity in DILI 
patients with severe necroinflammatory activity .
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Combined treatment with Rapamycin and 
Zoledronic Acid strongly inhibits growth of 
murine hepatocellular carcinoma via activa-
tion of the immune microenvironment
Muhammad Ashfaq-Khan1, Misbah Aslam1,2, Muhammad 
Asif Qureshi1,3, Shih-Yen Weng1, Detlef Schuppan1; 1Institute 
of Translation Immunology and Research Centre for Immu-
notherapy, University Medical Center, Johannes Gutenberg 
University Mainz, Mianz, Germany; 2Shaheed Benazir Bhutto 
Women University, Peshawar, Pakistan; 3Dow University of 
Medical Sciences, Karachi, Pakistan

Hepatocellular carcinoma (HCC) represents the third most 
common cause of cancer-related deaths worldwide and 
treatment options for this highly relevant malignancy 
remain limited . Activation of the cancer immune micro-
environment opens novel therapeutic opportunities to 
control tumor progression and block metastatic spread . 
We assessed single and combined treatment of experi-
mental HCC with Zoledronic Acid (ZA) and Rapamycin (RA), 
two drugs used for other indications that display myeloid 
cell regulating potential . Methodology Mdr2(Abcb4)-/- 
mice were injected intraperitoneally with diethyl-nitrosa-
mine DEN (10μg/g of bw) at the age of 5 days, followed 
by 0 .05% phenobarbital in drinking water starting at the 
age of 3 weeks . This syngeneic mouse model resembles 
features of human HCC, with a genetic defect observed in 
patients and an external carcinogen (DEN) . From age 5-6 
months mice were treated with vehicle, ZA, RA, or a combi-
nation of ZA and RA . After 6 months tumor volume and 
number of nodules in livers were counted . 50% of livers 
were digested and CD45+ immune cells subjected to multi-
colour fluorescence assisted cell sorting using antibodies 
to CD11b, CD11c, Ly6C, Ly6G, CD86, CD4, CD8, CD25, CD3, 
CD90 .2, CD206, F4/80, MHC-II, NK1 .1, Foxp3 and CD19 . qPCR 
and IHC were performed for target molecules of interest . 
Results Treatment with ZA>RA significantly affected tumor 
growth and immune cell subsets . The combination of ZA 
and RA synergistically reduced the volume and number 
of HCC foci by 90 and 85 % respectively (p<0 .0001) . The 
combination significantly reduced the population of 
M0-macrophages (CD45+CD11b+LY6G-F4/80+) and M2 
macrophages (CD45+CD11b+LY6G-F4/80+CD206+), and of 
myeloid derived suppresser cells (CD45+CD11c+LY6Chigh), 
all being anti-tumor immunity suppressing myeloid cell 
populations . On the other hand, myeloid derived dendric 
cells (CD45+CD11chigh CD11b+ CD86+) that promote anti-
cancer immunity were significantly upregulated in the 
combined treatment group . This was accompanied by a 
highly significant suppression of total CD4+ T cells and 
especially CD4+CD25 regulatory T cells . Finally, the number 
of CD8+T cells was significantly increased in the combina-
tion treatment group vs the untreated controls . Changes 
in immune cell populations were supported by transcript 
patterns and IHC . Conclusion 1 . ZA>RA polarize myeloid 
(and T cells) towards a robust anti-HCC response; 2 . Their 
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combination is synergistic in an optimized syngeneic 
model of murine HCC; 3 . Both drugs have proven safety 
for other indications, and clinical studies in patients with 
HCC are warranted .
Disclosures:

The following people have nothing to disclose: Muhammad Ashfaq-Khan, 
Misbah Aslam, Muhammad Asif Qureshi, Detlef Schuppan

792
CTAE and Verbascoside Protect Against Hepa-
totoxicity and Ameliorates Hypercholesterol-
emia in db/db Mice
Wenting Xiong, Kun Chen, Jianhua Wang, Qian Liu; School of 
Life Sciences, Guangzhou University, Guangzhou, China

Background: Verbascoside, a natural caffeoyl pheny-
lethanoid glycoside from a traditional Chinese medicine 
Cistanche tubulosa (Schenk) R . Wight, has been reported 
to have hepatoprotective and anti-inflammatory proper-
ties . The aim of this study was to compare the protective 
effect of C. tubulosa aqueous extract (CTAE), verbasco-
side and rosiglitazone on hepatotoxicity and hypercholes-
terolemia in adult male BKS .Cg-Dock7m +/+ Leprdb/J (db/
db) mice, a model of adult on-set hepatic steatosis, type 2 
diabetes and obesity . Methods and Results: Verbascoside 
(121 mg /kg i .g ./day), three doses of CTAE (equivalent to 
121, 72 .6, 24 .2 mg verbascoside/ kg i .g /day, respectively), 
rosiglitazone (0 .52 mg /kg i .g ./day, as positive control) and 
PBS (negative control) were administered once daily for 28 
consecutive days to 8-week-old male db/db mice . At the 
end of experiment, fasting blood and liver tissues were 
collected for serum lipid and ALT level analysis, liver tissue 
inflammatory proteins detection, liver H&E staining and 
morphology assessment . Verbascoside, 3 doses of CTAE 
and rosiglitazone significantly suppressed the elevated 
total cholesterol, triglyceride and LDL-c levels, and 
increased HDL-c level . For liver injury, Rosiglitazone signifi-
cantly increased serum ALT level and score of hepatic 
steatosis, hepatic cell apoptosis and immunocytes infiltra-
tion, but did not change the hydropic degeneration level . 
Western Blotting results showed increased inflammatory 
and apoptosis profile elicited by higher hepatic TNF-α, IL-6 
and NF-κB protein levels in rosiglitazone treated group . 
Verbascoside and 3 doses of CTAE did not lead to any 
significantly change on serum ALT level, hepatic TNF-α, 
IL-6 and NF-κB protein levels, or liver tissue morphology 
measurements . Conclusion: Both CTAE and its active 
compound verbascoside exhibit anti-hypercholesterolemic 
effects in db/db mice, and are safe at 24-121 mg/kg doses, 
suggesting that verbascoside and C. tubulosa are possible 
hepatoprotective agents for further development into a 
food supplement and drugs to prevent hyperglycemia and 
to treat hypercholesterolemia .
Disclosures:

The following people have nothing to disclose: Wenting Xiong, Kun Chen, 
Jianhua Wang, Qian Liu

793 w
Prevalence of hepatitis E markers in Spanish 
patients with suspected drug-induced liver 
injury
R Sanjuan-Jimenez1,2, M Robles-Díaz1, Judith Sanabria1,2, 
A González-Jiménez1, A. Ortega1, Miguel Jimenez3, I. Medina- 
Cáliz1, Mahmoud Slim1, A Cueto-Sánchez1, M. Isabel Lucena1,2, 
C. Stephens1, Raul Andrade1; 1UGC Aparato Digestivo y Servicio 
de Farmacología Clínica, Instituto de Investigación Biomédica 
de Málaga (IBIMA), Hospital Universitario Virgen de la Victo-
ria, Universidad de Málaga, CIBERehd, Málaga, Spain; 2UICEC 
IBIMA, Plataforma SCReN, ECAI Investigación Clínica y Ensayos 
Clínicos, IBIMA, Málaga, Spain; 3UGC Aparato Digestivo, Insti-
tuto de Investigación Biomédica de Málaga (IBIMA), Hospital 
Universitario Regional de Málaga, Málaga, Spain

Background: Due to the lack of specific biomarkers the 
diagnosis of idiosyncratic drug-induced liver injury (DILI) 
relies on exclusion of alternative causes, such as viral 
hepatitis . Testing for viral hepatitis A, B and C infection 
is routinely performed in clinical practice, yet hepatitis E 
(HEV) is not systematically ruled out . This could lead to 
HEV infections being misdiagnosed as DILI in patients on 
drug treatments prior to symptom initiation . We aimed 
to determine the evidence of recent and past HEV infec-
tion in suspected DILI patients reported to the Spanish 
DILI Registry and in healthy controls . Methods: Serum of 
251 suspected DILI patients with liver profile elevations 
reported to the Spanish DILI Registry were tested for 
immunoglobulin (Ig)G and IgM against HEV using enzyme-
linked immunosorbent assays, ELISA (Wantai) . Samples 
testing positive for anti-HEV-IgM were further analysed 
using an anti-HEV IgM immunoblot test (Mikrogen) and 
anti-HEV-antigen(Ag) ELISA (Wantai) . The 129 controls 
with normal liver profiles were tested for HEV-IgG only . 
All samples were tested in duplicates . Results: Of the 251 
suspected DILI cases (prior to inclusion in the Spanish DILI 
Registry) 69 were diagnosed as non-DILI cases due to pres-
ence of alternative hepatic causes . HEV IgG antibodies 
were detected in 58 (31 .9%) of the 182 suspected DILI 
patients, 15 (21 .7%) of the 69 non-DILI patients and 48 
(37 .2%) of the 129 controls . Of the 182 DILI cases and 69 
non-DILI cases, 87 and 48, respectively, had serum samples 
collected within 6 months (<6m) from symptom initiation 
and were tested for presence of anti-HEV-IgM . 6 (6 .9%) 
of these 87 DILI patient samples and 2 (4 .2%) of the 48 
non-DILI patient samples tested positive for anti-HEV-IgM . 
2 (2 .3%) of the <6m DILI samples also tested positive 
for anti-HEV-Ag (one also positive for HEV RNA) . The 
anti-HEV IgM positive cases had less compatible temporal 
sequences, were exposed to drugs with low hepatotox-
icity potential and/or had very high aminotransferases . 
Conclusions: A HEV seroprevalence ranging from 22% 
to 37% and 7% evidence of current HEV infection in the 
suspected DILI patients in the Spanish cohort, can be an 
important confounding factor for the diagnosis of idio-
syncratic DILI . In DILI assessment HEV testing is advised in 
some clinical contexts, particularly in cases not compatible 
with the drug signature of the suspected causative agent . 
HEV workup as a cause of exclusion should be considered 
in DILI causality scales . Funding: FEDER PI15/01440, CS 
PI-0274-2016, CIBERehd-ISCII, SCReN-ISCIII
Disclosures:

The following people have nothing to disclose: R Sanjuan-Jimenez, 
M Robles-Díaz, Judith Sanabria, A González-Jiménez, A . Ortega, 
Miguel Jimenez, I . Medina-Cáliz, Mahmoud Slim, A Cueto-Sánchez, M . 
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Prediction of Cholestatic Hepatotoxicity: 
Integration of Transporter Inhibition and 
Interference with the FXR Mediated Adaptive 
Response to Bile Acids
Kenneth Brouwer, Jonathan Jackson, Kimberly Freeman, Rob-
ert St Claire; Qualyst Transporter Solutions, Durham, NC

Background: Cholestatic drug induced liver injury (DILI) in 
humans has been associated with bile salt export pump 
(BSEP) inhibition; however, in vitro BSEP IC50 concentra-
tions do not correlate with in vivo cholestatic DILI severity . 
Sandwich-cultured human hepatocytes (SCHH) when 
treated with BSEP inhibitors respond to the resulting 
increased intracellular concentrations of bile acids (BA), 
via activation of FXR (adaptive response) . This results in 
decreased synthesis of BA and increased basolateral efflux 
of BA via OSTα/β, which helps prevent cholestatic hepa-
totoxicity . Interference with this adaptive response may 
result in an increased potential for cholestatic hepato-
toxicity . Troglitazone, a well-established perpetrator of 
DILI, and DY-268, a potent FXR antagonist, were evalu-
ated for their potential to prevent the adaptive response . 
Methods: Cryopreserved, Transporter Certified™ human 
hepatocytes in a sandwich configuration (24-well format) 
were cultured using QualGro™ media, and on Day 3 of 
culture the hepatocytes were exposed to cyclosporine A 
(10 μM, CsA), chenodeoxycholic acid (30 μM, CDCA), and 
combinations of CsA and CDCA with either troglitazone 
(100 μM, Trog), or DY-268 (5 μM) . FXR activation was 
monitored by mRNA expression of OSTβ, a basolateral 
efflux transporter shown to be induced when FXR is acti-
vated . Results: Both CsA or CDCA alone elicited an FXR 
mediated adaptive response following 24 hours of expo-
sure, increasing the mRNA expression of OSTβ by 1 .67 and 
26 .9 fold, respectively . In addition, co-administration of 
CsA and CDCA resulted in a synergistic adaptive response 
with an increase in OSTβ mRNA expression to 53 .7 fold . 
The synergistic increase of OSTβ mRNA expression in SCHH 
was prevented (decreased to 46 .8 % of control) with the 
addition of Trog to the CsA and CDCA co-treatment . A 
more pronounced reduction (5 .6 % of control) in the 
synergistic OSTβ induction response was observed in SCHH 
co-treated with CsA, CDCA, and DY-268 . Compounds 
that antagonize the FXR adaptive response, can limit the 
hepatocyte’s ability to respond to increasing bile acid 
concentrations, and result in an increased susceptibility to 
bile acid toxicity . BSEP inhibition (acute effect) alone may 
not be sufficient to induce toxicity, since the hepatocyte 
can adapt to increased intracellular concentrations of bile 
acids . However, a drug that inhibits or interferes with the 
FXR mediated adaptive response in addition to BSEP inhi-
bition, may lead to increases in drug-induced cholestatic 
bile acid hepatotoxicity . Conclusions: A whole cell assay 
integrating BSEP inhibition and effects on the adaptive 
response will more accurately predict cholestatic DILI . 
Disclosures:

The following people have nothing to disclose: Kenneth Brouwer, 
Jonathan Jackson, Kimberly Freeman, Robert St Claire

795
Incidence and Predictors of Acute Kidney 
Injury following Drug Induced Liver Injury
Sujani Yadlapati1, Abhinav Goyal1, Manisha Verma2, Vic-
tor J. Navarro2, Janani Rangaswami1; 1Internal Medicine, 
Albert Einstein Medical Center, Philadelphia, PA; 2Transplan-
tation, Albert Einstein Medical Center, Philadelphia, PA

Background: Drug-induced liver injury (DILI) entails a 
diverse range of clinical presentations and severity . Renal 
injury, in particular, is a common complication of hepatic 
injury, with multi-factorial etiologies . The prevalence of 
acute kidney injury (AKI) in patients with DILI, however, 
has yet to be studied in detail . We sought to evaluate 
the prevalence of AKI in the setting of DILI, as well as 
determine its predictors . Materials: All patients seen at the 
Einstein Medical Center Philadelphia with liver injury due 
to a drug or dietary supplement from December 2012 to 
June 2016 were included in this study . DILI was identified 
through elevated enzymes (AST/ALT > 5x ULN; Alkaline 
phosphatase > 2x ULN; or Total bilirubin > 2 .5 mg/dL in the 
setting of any AST/ALT or Alkaline phosphatase elevation) 
after the exclusion of other causes that include but are not 
limited to viral infection, anatomical or vascular abnor-
malities, and alcohol, in the setting of a drug or dietary 
supplement ingestion . Baseline and follow-up laboratory 
values (metabolic panels, liver function tests, and urinal-
yses) were collected along with demographic information 
such as age, sex, and race . All patients were evaluated 
for presence of AKI for up to one year after the onset of 
DILI . AKI was defined as per the Kidney Disease: Improving 
Global Outcomes (KDIGO) Clinical Practice Guidelines . 
Univariate and multivariate logistic regression anal-
ysis were employed to analyze the association between 
various predictors and AKI . Stata 13 .0 (Stata corp ., College 
Town, TX) was used for statistical analysis . The study was 
approved by Institutional Review Board . Results: A total 
of 74 patients with DILI were identified; 21 (28 .4%) expe-
rienced AKI during the follow up period, with 14(18 .9%) 
developing AKI at the onset of DILI, and 7 (9 .5%) at a 
median of 4 days after onset of DILI . After adjusting for 
age, sex, and race, Na-MELD score at the onset of DILI 
was found to be a significant predictor of AKI [OR=1 .25, 
CI 1 .10-1 .41, p<0 .001) . As Na-MELD has Cr built into it and 
since renal injury could have been the result of severe 
liver injury alone, a sensitivity analysis was done after 
excluding all patients with AKI at onset of DILI; this anal-
ysis confirmed an association of Na-MELD with AKI[OR= 
1 .65, CI 1 .16-2 .35, p=0 .006] . Conclusion: Up to a quarter of 
patients with DILI experience AKI either at onset or within 
a median of 4 days after onset . Na-MELD score serves as an 
independent predictor of AKI warranting close monitoring 
of renal function in patients with DILI .
Disclosures:

The following people have nothing to disclose: Sujani Yadlapati, 
Abhinav Goyal, Manisha Verma, Victor J . Navarro, Janani Rangaswami
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796
Higher rates and significant disparities in the 
risk and phenotypes of amoxicillin:clavula-
nate-related liver injury were observed in the 
Veterans Health Administration (VHA)
Ayako Suzuki1,2, Mark A. Austen3, James S. Williams3, 
Hans L. Tillmann4,5, Christine M. Hunt1,2; 1Department of 
Medicine, Duke University School of Medicine, Durham, 
NC; 2Department of Medicine, Durham VA Medical Center, 
Durham, NC; 3HSR&D, Central Arkansas Veterans Healthcare 
System, Little Rock, AR; 4Department of Medicine, Greenville 
VA Health Care Center, Greenville, NC; 5Department of Med-
icine, Brody School of Medicine, Eastern Carolina University, 
Greenville, NC

Background: The increasing U .S . rates of serious or fatal 
drug adverse events are partly explained by the expanding 
elderly population and its polypharmacy . Using the VHA 
electronic health records, we examined frequency and 
disparities in risk and phenotypes of amoxicillin:clavula-
nate (AMX:CLV)-related liver injury . Methods: From 2004-
2014, we identified over 1,800,000 exposures to AMX:CLV . 
We evaluated overall frequencies of liver chemistry eleva-
tion during pre-exposure periods and during high-risk 
periods, which were defined as the first 90 days after drug 
initiation or drug initiation to 30 days following drug 
discontinuation, depending on the total length of the 
exposure . To define clinically significant liver chemistry 
elevation, we used ALT ≥ 5xULN or ALP ≥2xULN for those 
with normal pre-exposure ALT and ALP and ALT ≥5x or 
ALP ≥2x median value pre-exposure for those with pre-ex-
posure ALT and ALP elevations . Other diagnoses of acute 
liver injury were excluded using ICD-9 codes and relevant 
labs . Age-, gender- and race/ethnicity- specific frequen-
cies were computed . Results: After excluding subjects with 
elevated liver enzymes or diagnosis of any chronic liver 
diseases, hepatitis B, hepatitis C, or HIV infection during 12 
months prior to exposure, the frequency of liver enzyme 
elevation was 0 .13% during the high-risk periods and 0% 
during pre-exposure periods . The frequency was higher 
with older age; about 2-fold higher in ≥ 46 vs . ≤ 45 years, 
regardless of gender . Men exhibited a 1 .4- to 7 .3-fold 
higher frequency than women, regardless of age . Hispanic 
and Unknown Race groups exhibited a 24-31% higher 
frequency than other racial/ethnic groups . Overall, 29% 
had hepatocellular injury, 61% cholestatic injury, and 10% 
exhibited mixed injury . Rates of cholestatic injury increased 
with aging, while % hepatocellular injury decreased . 
Hepatocellular injury accompanied by total bilirubin eleva-
tion (2xULN) affected 0 .007% in a bi-phasic distribution: 
high in ≤25 years and > 56 years . Conclusions: The overall 
frequency of AMX:CLV-related liver injury was > 3-fold 
higher in the VHA compared to previous reports . Signifi-
cant disparities in risk and phenotypes of AMX:CLV-related 
liver injury were also identified by age, gender, and race/
ethnicity, with the highest rates observed with older age, 
male gender, and Hispanic/Unknown race/ethnicity . 
Disclosures:

Hans L . Tillmann - Consulting: Novo Nordisk, Novartis; Employment: 
AbbVie; Stock Shareholder: Gilead, Abbott

Christine M . Hunt - Consulting: Otsuka
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797
Pathological Injury Pattern Is Associated with 
Clinical Course Better than Clinical Classifi-
cation Determined by R-value in Patients with 
Drug-induced Liver Injury
Qiuju Tian1, Xinyan Zhao1, Yan Wang1, Xiaojuan Ou1, 
Chen Shao2, Tailing Wang3, Ji-dong Jia1; 1Liver Research Cen-
ter, Beijing Friendship Hospital, Capital Medical University, 
Beijing, China; 2Department of Pathology, Beijing You An 
hospital, Capital Medical University, Beijing, China; 3Depart-
ment of Pathology, China-Japan Friendship Hospital, Beijing, 
China

Background Drug induced liver injury (DILI) can be classi-
fied into hepatocellular, mixed and cholestatic patterns 
according to R-value . Cholestatic patients take longer time 
to achieve liver biochemistry normalization . Acute/chronic 
hepatocellular, acute/chronic cholestatic and mixed 
patterns were the most common pathological phenotypes . 
The association between these pathological patterns and 
clinical course is not clear yet . So we aim to investigate 
consistency between clinical classification and patholog-
ical patterns, and compare their association with time of 
liver biochemistry normalization . Methods DILI patients 
with liver biopsy admitted in Beijing Friendship Hospital 
from 01/2009 to 12/2013 were retrospectively enrolled and 
followed up . Clinical pattern was determined by R-value 
[ALT/Upper Limit of Normal (ULN)÷ALP/ULN] at onset of 
liver injury . Liver biopsy slices for each patient were evalu-
ated by two hepatopathologists to determine their patho-
logical patterns according to the definition proposed by 
Kleiner DE et al . The association between clinical, patho-
logical patterns and prognosis was evaluated . Results 104 
DILI cases were enrolled for analysis . Mean onset-age was 
51 .2 years and female proportion was 82 .6% . The average 
RUCAM score was 6 .8 and mean follow up time was 21 .4 
months . According to R value, 60/13/31 cases were classi-
fied as hepatocellular/ mixed/ cholestatic pattern, while 
55/17/32 cases were allocated into hepatocellular/ mixed/ 
cholestatic pattern histologically . Clinical classification 
was in consistence with pathological patterns in 73 .1% . 
According to R classification, patients with cholestatic 
injury had significantly longer recovery time (44 .79±36 .73 
months in cholestatic, 10 .89±12 .54 months in hepatocel-
lular and 13 .92±24 .55 months in mixed injury, P<0 .001) . 
However, when considered from a pathological view, 
acute cholestatic patients had the shortest (1 .88±2 .51 
months) while chronic cholestatic patients (54 .61±35 .16 
months) had the longest recovery time . Furthermore 
according to R classification, the recovery rate was 58 .3% 
in hepatocellular, 53 .8% in mixed and 16 .2% in cholestatic 
injury type by the end of follow-up . However, a majority 
of DILI patients with pathologically acute hepatocel-
lular (90 .9%) and acute cholestatic patterns (83 .3%) had 
normalization of liver biochemistry . For those with patho-
logically chronic hepatocellular and chronic cholestatic 
patterns, most of them(90 .9% and 96 .2%) had persistent 
(>6 months) liver biochemistry abnormalities . Conclusion 
Pathological patterns rather than R-value based clinical 
classification could better associate with prognosis in term 
of normalization of liver biochemical markers .
Disclosures:
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The impact of age on phenotype presenta-
tion and severity in patients with idiosyncratic 
drug-induced liver injury (DILI)
Mahmoud Slim1, M Robles-Díaz1, A. Ortega1, Miren Garcia- 
Cortes1, I. Medina-Cáliz1, Beatriz Garcia-Muñoz1, R Sanjuan- 
Jimenez1, A González-Jiménez1, Vanessa De Luque Ibáñez1, 
Judith Sanabria1, Maria Carmen Fernandez2, Augus-
tin Castiella3, Eva Zapata3, Hacibe Hallal4, Eva Montane5, Ger-
man Soriano6, Eva Roman6, J. M. Navarro7, Miguel Jimenez8, 
Martin Prieto9, Isabel Conde9, A. Aldea10, Jose M. Moreno11, 
Manuel Romero-Gómez12, Elena Gomez-Dominguez13, M. Isabel  
Lucena1, Raul Andrade1; 1Clinical Pharmacology, Clinical 
Pharmacology Service. IBIMA. H. Universitario Virgen de la 
Victoria, University of Malaga, Malaga, Spain; 2Hospital Tor-
recardenas, Almeria, Spain; 3Hospital de Mendaro, Guipuzcoa, 
Spain; 4Hospital Morales Meseguer, Murcia, Spain; 5Hospital 
Germans Trias i Pujol, Badalona, Spain; 6Hospital de la Santa 
Creu i Sant Pau. CIBERehd, Barcelona, Spain; 7Agencia San-
itaria Costa del Sol, Malaga, Spain; 8Hospital Universitario 
Carlos Haya, Malaga, Spain; 9Hospital Universitari i Politècnic 
La Fe. CIBERehd, Valencia, Spain; 10Hospital Universitario 
de Canarias, Tenerife, Spain; 11Complejo Hospitalario de 
Albacete, Albacete, Spain; 12Hospitales Universitarios Virgen 
Macarena-Virgen del Rocío. CIBERehd, Sevilla, Spain; 13Hospi-
tal 12 de Octubre, Madrid, Spain

Background: DILI phenotypic presentations are influenced 
by a wide range of host and environmental factors . We 
aimed to assess the contribution of age on the heteroge-
nicity in the phenotype presentation and severity of DILI . 
Methods: We analyzed data from 811 DILI subjects enrolled 
in the Spanish DILI Registry between 1994 and 2016 . Cases 
were categorized according to age in each of the liver 
damage pattern groups; hepatocellular, HC ≤45 (N=174), 
46-64 (N=165) or ≥65 years (N=122) and cholestatic/mixed, 
Chol/Mix ≤45 (N=82), 46-64 (N=118), or ≥65 years (N=150) . 
Results: Equal gender distribution was found across all 
groups except for those with Chol/Mix ≤45 and ≥65 years in 
which males predominated (61% and 59%, respectively) . 
Increasing age was associated with increased body mass 
index (p<0 .0001), serum glucose levels (p<0 .05), a greater 
frequency of jaundice at DILI onset and positive autoanti-
body titers in both pattern groups (p<0 .05) . Younger age 
was linked to shorter duration of therapy in HC, ranging 
from 25 days in younger patients to 40 and 46 days in 
older groups (p=0 .0067), while the opposite was found 
in the Chol/Mix pattern (32 days in younger vs 18 and 15 
days in the eldest, p= 0 .0223) . Younger patients with HC 
pattern showed a significant increase in platelets levels 
as compared to the other groups (241±91 to 202±69 x103/
microliter; p=0 .0013) . Hospitalization rates (p<0 .05) and 
lymphopenia (p=0 .0013) were significantly higher only in 
older patients with HC injury while older patients with 
Chol/mix injury had the lower frequency of underlying 
liver diseases (3% vs 12%, p<0 .01) . Older female patients 
with HC injury showed a trend for a higher risk of devel-
oping acute liver failure (ALF) (9 .4% vs 3 .1% vs 4 .7%; 
p=0 .07) and significant increase in patients fulfilling Hy’s 
law criteria (71% vs 67% vs 53%; p=0 .0026), whereas in 
Chol/Mix cases, ALF occurred only in patients<45 (3 .8%) 
and those between 46-64 years (1 .7%) (p=0 .04) . Death due 
to ALF was significantly higher in older patients with HC 
(7 .4% vs 1 .2% vs 1 .15%; p=0 .0019) . Conclusion: Despite 
the fact that older age favors the cholestatic/mixed pattern 
of DILI, older hepatocellular DILI patients exhibit a distinct 

more severe phenotype at presentation . Funding: AEMPS 
and ISCIII-FEDER (PI15/01440, AC-0073-2013, CIBERehd) .
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Development of hepatic steatosis after chemo-
therapy for non-Hodgkin lymphoma
Gil S. Ben-Yakov1, Hawwa Alao1, Elizabeth C. Jones2, 
John P. Haydek1, Vikramaditya SamalaVenkata1, Marga-
ret Shovlin3, Nancy Fryzek1, Kieron Dunleavy3, Wyndham Wil-
son3, Yaron Rotman1; 1Liver & Energy Metabolism Unit, 
national institute of health, Bethesda, MD; 2Radiology and 
imaging Scienced, national institute of health, Bethesda, MD; 
3Lymphoid Malignancies Branch , national institute of 
health, Bethesda, MD

Background: Non-alcoholic fatty liver disease (NAFLD) has 
become the most common liver disorder in the developed 
world . Although hepatic fat accumulation typically reflects 
caloric overload and insulin resistance, it can also occur as 
a consequence of drug toxicity . We aimed to describe the 
incidence and risk factors for de-novo steatosis in subjects 
undergoing chemotherapy (chemoRx) for non-Hodgkin 
lymphoma (NHL) . Methods: A retrospective, case-control 
study of adult subjects treated at the NIH Clinical Center 
for NHL . All subjects received six 3-week cycles of R-CHOP 
(prednisone, vincristine, cyclophosphamide, doxorubicin, 
rituximab) or dose-adjusted EPOCH-R (CHOP + etoposide) . 
Patients with viral hepatitis or stem cell transplant were 
excluded . Abdominal computerized tomography (CT) was 
performed routinely pre-treatment and at 3-6 months 
intervals . CT images were reviewed for steatosis by a single 
radiologist using standard criteria . Subjects with de-novo 
steatosis (cases) were matched 1:1 to controls by age, 
gender and ethnicity . Results: 277 patients were treated 
between 1993-2012 (median follow-up 53 months) . 
Steatosis was found in 6 (2%) patients at baseline and 
de novo steatosis developed in another 25 (9%) . Only 2 
(8%) cases developed steatosis during their chemoRx . In 
contrast, 14 (56%) developed steatosis during the first 
18 months post-treatment and 20 (80%) within the first 
36 months . At baseline, cases had a higher BMI (29 .2±6 .9 
vs . 25 .4±4 .3 kg/m2, p=0 .04) and were more likely to have 
diabetes (4% vs . 0%), hypertension (14% vs . 11%) and 
hyperlipidemia (18% vs . 7%) . BMI did not change during 
chmeoRx in cases or controls (0±1 .8 vs . 0 .3±2 .1 kg/m2) . 
In contrast, from end of chemoRx to development of 
steatosis, BMI increased by 2 .5±2 .1 kg/m2 in cases vs . 0 .8±1 .5 
in controls during the same period (p=0 .04) . Liver enzymes 
and clinical outcomes (remission rates, treatment modi-
fication or liver injury) did not differ between cases and 
controls . To identify post-chemoRx predictors of steatosis, 
we assessed weight change in the first 6 months after 
therapy . Cases had a 6 .5±5 .7 kg increase compared 2 .8±6 .4 
in the rest of the cohort (p=0 .008) and > 3% weight gain 
in the first 6 months post-Rx predicted development of 
steatosis with 87% sensitivity and 44% specificity . Conclu-
sion: The recovery period from NHL chemoRx appears 
to be a “hot spot” for development of fatty liver, which 
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seems to be driven by early post-treatment weight gain, 
especially in subjects with baseline risk factors . Subjects 
who gain >3% weight in the first 6 months post-chemoRx 
are especially at risk . Counseling subjects and monitoring 
their post-treatment weight is warranted
Disclosures:

The following people have nothing to disclose: Gil S . Ben-Yakov, Hawwa Alao, 
Elizabeth C . Jones, John P . Haydek, Vikramaditya SamalaVenkata, 
Margaret Shovlin, Nancy Fryzek, Kieron Dunleavy, Wyndham Wilson, 
Yaron Rotman
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Phase 1, Randomized, Placebo Controlled 
Study of Givosiran, an Investigational RNA 
Interference (RNAi) Therapeutic, in Patients 
with Acute Intermittent Porphyria: Interim study 
results
Eliane Sardh1,2, Pauline Harper1,2, Manisha Balwani3, 
Penny Stein4, David Rees4, Joseph R. Bloomer5, D Montgom-
ery Bissell6, Robert J. Desnick3, Charles Parker7, John Phil-
lips7, Herbert L. Bonkovsky8, Nabil Al-Tawil1, Craig penz9, 
Amy Chan9, Chang-Hoek Soh9, William Querbes9, Amy Simon9, 
Stephanie Rock11, Karl E. Anderson10; 1Karolinska University 
Hospital, Karolinska Institute, Stockholm, Sweden; 2Porphyria 
Centre Sweden, Stockholm, Sweden; 3Icahn School of Medi-
cine at Mount Sinai, New York, NY; 4King’s College Hospital, 
London, United Kingdom; 5University of Alabama, Birming-
ham, AL; 6University of California, San Francisco, CA; 7Uni-
versity of Utah, Salt Lake City, UT; 8Wake Forest University, 
Winston-Salem, NC; 9Clinical Development, Alnylam, Cam-
bridge, MA; 10University of Texas Medical Branch, Galveston, 
TX; 11Alnylam, Cambridge, MA

Background: Acute hepatic porphyrias (AHP) are a family 
of rare, serious and life-threatening metabolic diseases 
predominantly caused by a genetic mutation in one of 
the enzymes required for heme synthesis in the liver . 
Acute intermittent porphyria (AIP) is the most common 
subtype of AHP . AIP is characterized by disabling neuro-
visceral attacks and chronic disease symptoms, that are 
secondary to the upregulation of the first and rate-lim-
iting step in heme synthesis, ALA synthase 1 (ALAS1), and 
the accumulation of the neurotoxic heme intermediates 
aminolevulinic acid (ALA) and porphobilinogen (PBG) . 
With prolonged and severe attacks, paralysis, respiratory 
failure and death can occur (Bonkovsky 2005) . Givosiran 
(ALN-AS1) is an investigational RNAi therapeutic targeting 
ALAS1 mRNA in the liver in order to decrease the accumu-
lation of the neurotoxic heme intermediates ALA/PBG, and 
thereby potentially reduce subsequent porphyria disease 
activity . The objective is to report interim safety, tolera-
bility and efficacy results . Methods: We are conducting a 
phase 1 randomized, placebo-controlled, study in 3 parts 
to evaluate the safety, tolerability, pharmacokinetics, and 
pharmacodynamics of subcutaneously (SC) administered 
givosiran in patients with AIP (Part A, single ascending 
dose; Part B, multiple ascending dose; and Part C, multiple 
dose) . In addition, Part C examines the impact of givo-
siran treatment on porphyria disease activity (Clinical-
Trials .gov Identifier: NCT02452372) . Results: Interim data 
from Parts A, B, and C of the study suggest givosiran was 
generally well tolerated with no serious adverse events or 
clinically significant laboratory abnormalities related to 
study drug, and no discontinuations due to drug-related 
adverse events . Givosiran treatment also led to significant 
dose-dependent and sustained reductions in ALAS1, ALA 
and PBG with single and multiple doses . In Cohort 1 of 

Part C, significant clinical activity was demonstrated in 
givosiran treated patients as evidenced by a 74% decrease 
in annualized attack rate, a 75% decrease in annualized 
hemin usage, and a mean maximum attack-free interval 
in the treatment period that is approximately 10 .5 times 
that observed during the run-in period (up to 6 months) . 
Interim progress and data from subsequent cohorts of Part 
C will be presented . Conclusions: Givosiran treatment in 
patients with AIP demonstrated normalization in ALAS1, 
ALA, and PBG comparable to levels observed in normal 
healthy volunteers; these reductions were associated with 
marked reductions in porphyria attacks, hemin usage and 
attack-free intervals .
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Heterozygous Carriage of the Alpha1- 
antitrypsin PiZ Variant Increases the Risk to 
Develop Liver Fibrosis
Pavel Strnad1,2, Stephan Buch3, Karim Hamesch1,2, 
Janett Fischer4, Jonas Rosendahl4, Renate Schmelz3, Ste-
fan Brueckner3, Mario Brosch3, Marla Gutberlet1, David Schol-
ten1, Hans Dieter Nischalke5, Sabina Janciauskiene6, 
Mattias Mandorfer7, Michael H. Trauner7, Michael J. Way8,9, 
Andrew McQuillin9, Matthias C. Reichert10, Marcin Kraw-
czyk10,11, Frank Lammert10, Felix M. Braun12, Witigo von 
Schoenfels12, Sebastian Hinz12, Greta Burmeister12, 
Claus Hellerbrand13, Andreas Teufel13, Monika Ridinger14, 
Norbert Wodarz15, Michael Soyka16, Marcella Rietschel17, 
Thomas Weber18, Silke Marhenke19, Arndt Vogel19, Hol-
ger Hinrichsen20, Ali Canbay21,22, Martin Schlattjan22, Katha-
rina Sosnowsky23, Christoph Sarrazin23, Johann von Felden24, 
Pierre Deltenre25,26, Bence Sipos27, Clemens Schafmayer12, 
Elmar Aigner28, Christian Datz29, Felix Stickel30, Marsha Y. Mor-
gan8, Jochen Hampe3, Thomas Berg4, Christian Trautwein1,2; 
1Medical Clinic III, Gastroenterology, Metabolic diseases and 
Intensive Care, University Hospital RWTH Aachen, Aachen, 
Germany; 2Coordinating center for alpha1-antitrypsin defi-
ciency-related liver disease of the European Reference Net-
work (ERN) “Rare Liver” and the European Association for 
the Study of the Liver (EASL) registry group “Alpha1-Liver”, 
Aachen, Germany; 3Medical Department 1, University Hos-
pital Dresden, Dresden, Germany; 4Section of Hepatology, 
Department of Internal Medicine, University Hospital Leipzig, 
Leipzig, Germany; 5Department of Internal Medicine I, Univer-
sity of Bonn, Bonn, Germany; 6Clinic for Pneumology, German 
Center for Lung Research (DZL), Medical University Hannover, 
Hannover, Germany; 7Clinic for Gastroenterology und Hepa-
tology, Medical University Vienna, Vienna, Austria; 8Institute 
for Liver & Digestive Health, Division of Medicine, University 
College London, London, United Kingdom; 9Molecular Psy-
chiatry Laboratory, Division of Psychiatry, University College 
London, London, United Kingdom; 10Department of Medicine 
II, Saarland University Medical Center, Homburg, Germany; 
11Laboratory of Metabolic Liver Diseases, Department of Gen-
eral, Transplantation and Liver Surgery, Medical University 
of Warsaw, Warsaw, Poland; 12Department of General and 
Thoracic Surgery, University Hospital Schleswig-Holstein, Kiel, 
Germany; 13Department of Internal Medicine I, University 
Hospital Regensburg, Regensburg, Germany; 14Department 
of Psychology, University of Konstanz, Konstanz, Germany; 
15Department of Psychiatry and Psychotherapy, University of 
Regensburg, Regensburg, Germany; 16Psychiatric Hospital, 
Ludwig Maximilians University, Munich, Germany; 17Central 
Institute of Mental Health, University of Heidelberg, Mann-
heim, Germany; 18Department for Clinical Research, University 
Hospital Bern, Bern, Switzerland; 19Department of Gastroen-
terology, Hepatology and Endocrinology, Hannover Medical 
School, Hannover, Germany; 20Department of Gastroenterol-
ogy, University Hospital Kiel, Kiel, Germany; 21Department of 
Gastroenterology, Hepatology and Infectious Diseases, Otto-
von-Guericke University, Magdeburg, Germany; 22Department 
of Gastroenterology and Hepatology, University Duisburg-Es-
sen, Essen, Germany; 23Department of Internal Medicine 1, 
J.W. Goethe University Hospital Frankfurt, Frankfurt, Ger-
many; 24I. Department of Internal Medicine, University 
Medical Center Hamburg-Eppendorf, Hamburg, Germany; 
25Division of Gastroenterology and Hepatology, Centre Hospi-
talier Universitaire Vaudois, University of Lausanne, Lausanne, 
Switzerland; 26Department of Gastroenterology, Hepatopa-
ncreatology and Digestive Oncology, CUB Hôpital Erasme, 

Université Libre de Bruxelles, Brussels, Belgium; 27Institute of 
Pathology, University of Tuebingen, Tuebingen, Germany; 
28Department of Internal Medicine I, University Hospital Sal-
zburg, Salzburg, Austria; 29Department of Internal Medicine, 
Hospital Oberndorf, Teaching Hospital of the Paracelsus Pri-
vate University of Salzburg, Oberndorf, Austria; 30Department 
of Gastroenterology and Hepatology, University Hospital of 
Zurich, Zurich, Switzerland

Background: Homozygous carriers of the alpha1-an-
titrypsin (AAT) ‘PiZ’ variant are at risk for developing 
cirrhosis, whereas the relevance of heterozygous carriage 
remains unclear . We evaluated (i) the prevalence of liver 
disease in heterozygous carriers of the PiZ variant (‘PiMZ’); 
and (ii) the impact of AAT variants on patients with 
non-alcoholic fatty liver disease (NAFLD) or alcohol misuse . 
Methods: (i) 115 PiMZ subjects without known liver disease 
(German-Austrian-Dutch-Belgian; median 49 years, 64% 
female, BMI 25 .4 kg/m2) and 100 matched controls without 
AAT mutations were prospectively examined by laboratory 
investigation and transient elastography (TE) . (ii) Geno-
typing for the most relevant AAT variants ‘PiZ’ and ‘PiS’ 
was undertaken in 2462 alcohol misusers (German-Swiss 
& British-Irish) and in 643 biopsy-proven NAFLD patients 
(German-Austrian) with/without cirrhosis . Data were 
analyzed by logistic regression and were adjusted for age, 
sex, BMI, and diabetes mellitus . Results: (i) PiMZ hetero-
zygotes had higher serum ALT, AST and GGT levels than 
controls (all p< .05) . They also had higher TE values (6 .2±7 .7 
vs . 4 .7±1 .6 kPa, p= .034) . TE values ≥7 .1 kPa, indicating 
significant liver fibrosis, were detected in 18% of PiMZ 
carriers vs . 6% of controls . Among PiMZs, those with BMI 
≥30kg/m2 were more likely to present with TE values ≥7 .1 
kPa (unadjusted OR=4 .12 [95% CI 1 .44-11 .74]; adjusted 
OR=4 .93 [1 .60-15 .20]) . (ii) The PiMZ genotype was present 
in 13 .2% of NAFLD patients with cirrhosis but only in 2 .5% 
of patients without histological fibrosis (p< .0001) . In line, 
carriage of the PiZ variant predisposed NAFLD subjects 
to cirrhosis (unadjusted OR=5 .76 [1 .82-18 .24]; adjusted 
OR=6 .73 [1 .46-30 .99]) . Likewise, the PiMZ genotype was 
present in 6 .2% of alcohol misusers with cirrhosis but 
only in 2 .2% of alcohol misusers without significant liver 
injury (p< .0001) . Accordingly, alcohol misusers carrying the 
PiZ variant were prone to develop cirrhosis (unadjusted 
OR=5 .22 [2 .75-9 .91]; adjusted OR=5 .79 [2 .87-11 .68]) . These 
odds remained significant after further adjustment for the 
well-established risk variants in the PNPLA3, TM6SF2 and 
MBOAT7 genes . The PiS variant showed only a weak asso-
ciation with alcohol-related cirrhosis (unadjusted OR=1 .51 
[1 .06-2 .15]; adjusted OR=1 .47 [0 .99-2 .19]) but no associ-
ation with NAFLD-related cirrhosis . Conclusion: The PiZ 
variant is the hitherto strongest single nucleotide poly-
morphism-based risk factor for liver fibrosis . This finding 
needs to be incorporated into genetic counseling of 
affected individuals . As 2-4% of Caucasians are heterozy-
gous PiZ carriers these data advocate for AAT testing as a 
routine part of liver workup .
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An Ongoing Extension of a Phase 2 Study of 
WTX101 in Newly Diagnosed Wilson Disease 
Patients
Michael L. Schilsky1, Frederick K. Askari2, Peter Ferenci3, 
Aftab Ala4, Anna Czlonkowska5, David J. Nicholl6, Jef-
frey Bronstein7, Danny Bega8, Karl Heinz Weiss9; 1Medicine 
and Surgery, Yale University Medical Center, New Haven, CT; 
2Medicine, University of Michigan, Ann Arbor, MI; 3Medicine, 
Medical University of Vienna, Vienna, Austria; 4Medicine, 
Royal Surrey County Hospital Hospital NHS Foundation Trust, 
Guildford, United Kingdom; 5Neurology, Institute of Psychi-
atry and Neurology, Warsaw, Poland; 6Medicine, University 
Hospitals Birmingham NHS Foundation Trust, Birmingham, 
United Kingdom; 7University of California Los Angeles, Los 
Angeles, CA; 8Northwestern University, Chicago, IL; 9Medicine, 
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Background: WTX101 (bis-choline tetrathiomolybdate) is 
a first-in-class copper-protein-binding agent that reduces 
plasma non-ceruloplasmin bound copper (NCC) by forming 
tripartite complexes with albumin, and increases biliary 
copper excretion . In a Phase 2 study, oral once-daily 
WTX101 rapidly lowered and controlled NCC, improved 
disability and neurologic status, and stabilized liver func-
tion in newly diagnosed patients with Wilson Disease 
(WD) after 24 weeks . Here, we present preliminary 24 
to 48-week data from the ongoing extension period . 
Methods: All 22 patients who completed the 24-week 
open-label, single-arm, Phase 2 study opted to continue 
WTX101 treatment, with once-daily response-guided 
individual dosing . The key parameters reviewed from 
24 to 48 weeks were change in NCC levels corrected for 
copper in tripartite tetrathiomolybdate-copper-albumin 
complexes (NCCcorrected), hepatic status, neurologic and 
disability scores using the Unified Wilson Disease Rating 
Scale (UWDRS), and safety . Results: Patients (aged 18 to 
64 years, 45% male, 86% with various degree of neuro-
logic symptoms and around 50% with cirrhosis at study 
entry) received WTX101 at a dose of 7 .5 to 60 mg/day once 
daily, with most patients receiving 30 mg/day . Between 
24 and 48 weeks, mean NCCcorrected remained controlled 
(0 .9 μM at week 24 and 0 .5 μM at week 48) . Mean inter-
national normalized ratio, albumin and alanine amino-
transferase (ALT) levels, and Model for End-Stage Liver 

Disease (MELD) score improved or remained unchanged 
at week 48 compared to week 24, indicating stability 
of liver function . Reversible ALT elevations, observed in 
about 1/3 of patients prior to week 24, were not observed 
in the extension period . Patients showed continued 
improvements in mean UWDRS disability score (2 .2 vs 4 .1) 
and neurologic score (12 .5 vs 16 .6) at week 48 vs week 
24 . WTX101 was generally well tolerated . Neutropenia, 
observed in one patient at week 36, normalized with 
dose reduction . One patient discontinued treatment due 
to her wish to conceive . One patient with a progressive 
disease course experienced neuropsychiatric deterioration 
despite ongoing treatment . Conclusions: WTX101 appears 
well tolerated in patients with WD beyond 24 weeks of 
treatment . Initial improvements in free copper levels, and 
hepatic and neurologic status were preserved or further 
improved with WTX101, suggesting WTX101 may be an 
effective maintenance therapy for WD . These findings, 
together with its simple dosing regimen, indicate that 
WTX101 has the potential to address several unmet needs 
in the treatment of WD .
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European Cohort Reveals Liver Fibrosis 
and Steatosis in Adults with Homozygous 
Alpha1-antitrypsin Deficiency (PiZZ Genotype)
Karim Hamesch1,2, Carolin V. Heimes1, Linda S. Møller3, Mat-
tias Mandorfer4, Matthias C. Reichert5, Anita Arslanow5, Mar-
tin Wetzel6, Vivien Woditsch1, Jessica Voß1, Theresa Bretag1, 
Igor Spivak1, Eray Yagmur7, Jan Stolk8, Robert Bals9, 
Sabina Janciauskiene10, Britta Siegmund4, Frank Lammert5, 
Aleksander Krag3, Michael H. Trauner4, Christian Trautwein1,2, 
Pavel Strnad1,2; 1Medical Clinic III, Gastroenterology, Meta-
bolic diseases and Intensive Care, University Hospital RWTH 
Aachen, Aachen, Germany, Aachen, Germany; 2Coordinating 
center for alpha1-antitrypsin deficiency-related liver disease 
of the European Reference Network (ERN) “Rare Liver” and 
the European Association for the Study of the Liver (EASL) 
registry group “Alpha1-Liver”, Aachen, Germany; 3Depart-
ment of Gastroenterology and Hepatology, Odense Univer-
sity Hospital, Odense, Denmark; 4Clinic for Gastroenterology 
und Hepatology, Medical University Vienna, Vienna, Austria; 
5Department of Internal Medicine II, Saarland University Medi-
cal Center, Homburg, Germany; 6Center for Internal Medicine, 
Charité Berlin, Campus Benjamin Franklin, Berlin, Germany; 
7Medical Care Centre, Dr Stein and Colleagues, Mönchengla-
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Background: Alpha1-antitrypsin (AAT) deficiency is caused 
by mutations in the SERPINA1 gene and predisposes to 
lung and liver disease . In contrast to lung affection, the 
liver affection is typically overlooked and there are no 
standards for hepatologic monitoring . To systematically 
evaluate the extent of liver disease in patients with the 
classic, severe AAT deficiency (‘PiZZ’ genotype), we initi-
ated a European study group . Methods: In cooperation 
with patient organizations and specialized pneumologists, 
we prospectively recruited 304 adults with the homozy-
gous PiZZ genotype from Germany, Austria, Denmark, 
Belgium and the Netherlands (mean age 55 .3 years, 46% 
female, mean BMI 24 .8 kg/m2) as well as 168 matched 
controls without AAT mutation . Participants underwent 
laboratory examination and transient elastography 
including liver stiffness (LS) and controlled attenuation 
parameter (CAP) . Results: Despite regular lung care, 80% 
of PiZZ patients did not receive regular liver check-ups . In 
PiZZ subjects, serum liver enzymes were rarely elevated 
above the sex-specific upper limit of normal (ALT 21%, AST 
14%, GGT 23% and GLDH 16%), but the mean levels were 
higher than in controls (all: p< .05) . Mean LS was higher in 
the PiZZ than in the control group (6 .5±5 .4 vs 4 .7±1 .5 kPa, 
p< .0001) and also higher in PiZZ men than women (7 .5±6 .7 
vs . 5 .3± 2 .9 kPa, p< .0001) . LS ≥7 .1 kPa, indicating signifi-
cant fibrosis, was detected in 24% of PiZZ patients (33% 
of men and 12% of women) . In patients who received 
liver biopsy, LS showed good agreement with histological 
reports . Importantly, the presence of liver fibrosis was not 
associated with advanced lung disease (COPD assessment 
test or need for oxygen therapy), serum AAT levels, intra-
venous AAT substitution or age . Among PiZZ subjects, the 
following parameters conferred higher odds ratios (OR) 
for LS ≥7 .1 kPa: Elevated GGT (OR 4 .7 [2 .6-8 .4], p< .0001), 
elevated GLDH (OR 6 .9 [3 .4-14 .3], p< .0001) and BMI ≥30kg/
m2 (OR 3 .7 [1 .9-7 .2], p< .0001) . Overall, CAP values ≥248 
dB/m, indicating steatosis grade ≥1, were observed in 60% 

of PiZZ patients but only in 47% of controls (p= .01) . As 
another sign of altered hepatic lipid metabolism, PiZZ 
patients showed lower serum triglyceride and LDL choles-
terol levels than controls (both: p< .0001) while no differ-
ence in total and HDL cholesterol levels was observed . 
Conclusion: In the hitherto largest cohort systematically 
evaluating liver affection in patients with the homozygous 
PiZZ genotype, we demonstrated that PiZZ subjects are at 
risk to develop both liver fibrosis and steatosis . Further 
studies are needed to delineate factors contributing to 
liver disease progression in PiZZ individuals .
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A simple clinical and biological score to 
promote and enhance Ferroportine disease 
screening.
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Background Ferroportin disease (FD) is a rare genetic 
iron overload disease characterized by iron overload with 
usually normal transferrin saturation (TSat) . Variable pene-
trance and phenotype similarity with secondary iron over-
load (mainly in the setting of metabolic syndrome) make 
the diagnosis work up difficult . Recent next generation 
sequencing studies suggest higher prevalence than initially 
suspected . However no definite clinical or biological 
criteria prompting testing are available in literature and 
genetic sequencing remains time and resource consuming 
precluding large scale testing in routine practice . Our aim 
was to define a readily available scoring system to improve 
and facilitate selection of patients for genetic sequencing . 
Methods All index cases with informed consent and 
tested for FD through our national rare disease reference 
network during the 2008 to 2016 period were included . As 
part of the diagnosis work-up, clinical and biological data 
were recorded, and HFE p .Cys282Tyr homozygous muta-
tion was ruled out . Coding region and 5’ sequence of the 
SLC40A1 gene were sequenced . Variant pathogenicity was 
classified according to international guidelines . Univariate 
then multivariate logistic regression were used to deter-
mine significant clinical and biological criteria . Continuous 
variable were dichotomized . Resulting β-coefficients were 
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used to coin a weighted score . Cut-off was defined by ROC 
curve with a predefined aim of at least 90% sensitivity to 
avoid underdiagnosis . Results FD testing was performed 
in 1306 index cases (80% males) . Mean age was 55±14 
years, ferritin 1351±1357μg/L, Tsat 47±20% and liver iron 
content (LIC) 166±77μmol/g . Pathogenic variants (N=28) 
were identified in 71 patients . In multivariate analysis 
gender, age, ferritin, LIC and the presence of high blood 
pressure or diabetes were significantly associated with the 
diagnosis of FD . ROC curve showed a satisfactory perfor-
mance of this model (AUC=0 .84) . The weighted score was 
based on gender (M=-1/F=0), age (<40=1 .5, 40-70=-0 .5, 
>70=-1), ferritin μg/L (<700=0, 700-1000=1 .5, 1000-1500=2, 
>1500=7), High blood pressure or diabetes (Y=-1/N=0) and 
LIC μmol/g (<96=0, 96-160=3, 160-200=4, >200=5) . ROC 
curve showed a satisfactory performance (AUC:0 .79) . Using 
4 as cut-off sensibility was 91%, specificity 52%, positive 
predictive value 13% and negative predictive value 98% . 
Using this score we could have avoided to perform half 
of the tests and enhanced the positivity rate of genetic 
testing from 7% to 13% . Conclusion We describe a readily 
available score with objective and definite criteria that 
could help in routine practice for screening of patient with 
suspected Ferroportin disease .
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Long-term performance of implanted 
bioprinted human liver tissue in a mouse 
model of human alpha-1 antitrypsin deficiency
Vaidehi Joshi, Jonah Cool, Anya Polovina, Eric David, 
Ben Shepherd; Therapeutics, Organovo Inc., San Diego, CA

Conventional cell therapy and tissue engineering 
approaches to treating liver diseases and injury are limited 
by low cell retention, poor engraftment, poor graft dura-
bility and complications including portal hypertension . 
Integration of next generation technologies such as 3D 
bioprinting is an essential step towards the clinical success 
of these promising approaches and has the potential for 
broad applicability ranging from treatment of inborn 
errors of metabolism to acute on chronic liver failure . 
Here, we report fabrication, implantation and engraft-
ment of a human bioprinted therapeutic liver tissue 
(BTLT) containing human umbilical vein and liver endo-
thelial cells, hepatic stellate cells (HSC) and hepatocytes 
(Heps) in a transgenic mouse model of alpha-1 antitrypsin 
deficiency (AATD) . Following BTLT implantation on the 
surface of the liver in mice expressing the mutant human 
form of alpha-1 antitrypsin (PiZ mouse), human albumin, 
transferrin, alpha-1 antitrypsin (AAT) and fibrinogen 
were detected in the circulation as early as 7 days, with 
increasing levels of human albumin detected for at least 
90 days post-implantation . Histopathologic evaluation 

of implanted BTLT and underlying host tissue revealed 
integration of the fabricated tissues with the underlying 
host liver, with the implanted graft having defined areas 
of parenchymal and non-parenchymal (NPC) zones . The 
non-parenchymal zones contained perfused human CD31-
lined vasculature and desmin-positive HSC . Adjacent to 
the NPC-rich regions were areas of dense, polarized Heps, 
closely supported by cells phenotypically consistent with 
HSC . The human hepatocytes in the BTLT also stained posi-
tive for albumin, AAT, fibrinogen and ornithine transcarba-
mylase . When compared to sham-operated, age-matched 
control animals, BTLT implantation in the PiZ mice resulted 
in an improvement of the pathological features associated 
with accumulated, misfolded protein within the mouse 
hepatocytes . There was an observed reduction in the 
accumulation of PAS-stained globule-containing hepato-
cytes and increase in the globule-free hepatocytes adja-
cent to the implanted tissue . The reduction in hepatocytes 
containing large ER-bound globules was also confirmed 
by a decrease in ATZ11-positive cells in the host tissue . The 
rapid vascularization, durable tissue engraftment, target 
cell retention, and improvement in tissue pathology evince 
a promising novel approach to treating AATD and other 
liver diseases .
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Non-HFE variation in Chinese patients with 
primary iron overload: recurrent HJV variants 
in the signal peptide region
Wei Zhang1,2, Tingxia LV1,2, Anjian Xu1,2, Hong You1,2, 
Jidong Jia1,2, Xiaojuan Ou1,2, Jian Huang1,2; China Registry 
of Genetic/Metabolic Liver Diseases (CR-GMLD) Group; 1Liver 
Research Center, Beijing Friendship Hospital, Capital Medical 
University, Beijing, China; 2National Clinical Research Center 
for Digestive Disease, Beijing, China

Background: Hereditary hemochromatosis (HH) caused 
by HFE p .C282Y variation has been well-documented . 
However, much less is known about the pathogenic varia-
tion in non-HFE of HH . We aimed to assess variation pattern 
in hemochromatosis-related genes in patients with primary 
iron overload through a multi-center clinico-genetic anal-
ysis in China . Methods Twenty patients with primary 
iron-overload were analyzed for variants in the classic 
HH-related genes HFE, HJV, HAMP, TFR2, and SLC40A1 . 
Whole exome sequencing was conducted for cases with 
variants in the HJV signal peptide region, and representa-
tive variant was analyzed for biological function . Results: 
Whereas none of the patients harbored HFE p .C282Y, 16 of 
20 primary iron overload cases (80 .0%) were identified to 
harbor at least one significant non-synonymous variant in 
the non-HFE genes, with the pattern of compound hetero-
zygous variants in the majority of cases . Specifically, p .E3D 
or p .Q6H variants in the signal peptide region of HJV were 
identified in 9 cases (45 .0%) . In the three probands with 
the HJV p .E3D variant, whole exome sequencing identified 
predicted deleterious variants in the known iron metab-
olism related genes including TMPRSS6 p .T331M, BMP4 
p .R269Q and DENND3 p .L708V respectively and a novel 
heterozygous SUGP2 p .R639Q in all the three cases (Fig .1) . 
The HJV p .Q6H variant introduced into QSG and Hep3B 
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cells resulted in minor alteration of cellular localization 
of HJV variant, and down-regulation of p-SMAD1/5 and 
hepcidin . Conclusion: Compound heterozygous genotypes 
in non-HFE may constitute a major etiological factor, and 
HJV variants in the signal peptide region maybe a common 
molecular event in HH in China .

Figure 1 . Genetic analysis of the families of cases with 
genetic variants in the signal peptide region of HJV . Left, 
Cases with HJV p .Q6H variant, a&b: HJV allele from either 
parent; Right, Cases with HJV p .E3D variant, a&b: haploid 
from either parent . Only variants predicted as damaging 
were listed in the allele/haploid .

Disclosures:

Jidong Jia - Consulting: Gilead, Abbvie, BMS, GSK

The following people have nothing to disclose: Wei Zhang, Tingxia LV, 
Anjian Xu, Hong You, Xiaojuan Ou, Jian Huang

807
Breath Volatile Organic Compounds are Novel 
Biomarkers to Differentiate Glycogen Storage 
Disease from Nonalcoholic Fatty Liver Disease
Mohammad Nasser Kabbany1, Neal A. Mehta2, Praveen 
Kumar Conjeevaram Selvakumar1, David Grove3, Rocio Lopez4, 
Sulieman Abdal Raheem4, Raed A. Dweik5, Laurie Tsilianidis6, 
Naim Alkhouri1,4; 1Department of Pediatric Gastroenterology 
and Hepatology, Cleveland Clinic Foundation, Cleveland, OH; 
2Department of Internal Medicine, Cleveland Clinic Founda-
tion, Cleveland, OH; 3Department of Pathobiology, Learner 
Research Institute, Cleveland Clinic, Cleveland, OH; 4Digestive 
Disease Institute, Cleveland Clinic Foundation, Cleveland, OH; 
5Department of Pulmonary Medicine, Cleveland Clinic Foun-
dation, Cleveland, OH; 6Department of Pediatric Endocrinol-
ogy, Cleveland Clinic Foundation, Cleveland, OH

Background: Glycogen storage diseases (GSD) are char-
acterized by variable liver, cardiac, and skeletal muscle 
involvement . Liver involvement presents as hepatomegaly, 
hyperlipidemia and elevated transaminases . Many of these 
features are common manifestations of nonalcoholic fatty 
liver disease (NAFLD), the most common form of chronic 
liver disease in children . Breath analysis of volatile organic 
compounds (VOCs) has emerged as a noninvasive method 
to diagnose different liver diseases . The aim of this study 
was to evaluate the utility of breath VOC analysis as a 
simple test to differentiate between GSD and NAFLD 
in children . Methods: Consecutive children with ketotic 
GSD (Types 0, III, VI and IX) and NAFLD were recruited 
from a single tertiary care center . SIFT-Mass Spectrometry  
was used to analyze VOCs in breath samples per protocol . 
Analysis of covariance (ANCOVA) was used to assess  

differences in VOCs between the groups while adjusting 
for age and BMI percentile . In addition, Receiver Operating 
Characteristics analysis was performed to assess the value 
of VOC in distinguishing subjects with NAFLD from those 
with GSD . Results: Our cohort consisted of 33 pediatric 
patients, 11 (33%) with GSD and 22 (67%) with NAFLD . 
Demographic characteristics were comparable between 
the two study groups . NAFLD group had higher BMI with 
median of 99%tile . Otherwise, liver enzymes and lipids did 
not significantly differ between both groups . Age and BMI 
percentile-adjusted VOC levels analysis showed that three 
VOCs (ethanol, dimethyl sulfide and 2-propanol) were 
significantly higher in GSD patients compared to those 
with NAFLD (p=0 .008, p=0 .03 and p=0 .048 respectively) . 
We performed ROC analysis of each one of those VOC 
and found that dimethyl sulfide had good accuracy differ-
entiating between GSD and NAFLD patients with AUROC 
of 0 .835 . Conclusion: Dimethyl sulfide is a potential 
biomarker that differentiates between GSD and NAFLD 
patients . Further validation studies are needed .
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Sequence analysis of exon 1 of the ferritin 
light chain (FTL) gene can reveal the rare but 
benign diagnosis of ‘hereditary hyperferriti-
naemia without cataracts’
Meha Bhuva1, Sambit Sen1, Patel Jay1, Rosalynd Johnston2, 
Charlotte Bradbury3, Terence Elsey4, Wale Atoyebi5, Patri-
cia Bignell6, William Griffiths7; 1Gastroenterology and Hepa-
tology, Luton and Dunstable Hospital, London, United 
Kingdom; 2Haematology, Brighton and Sussex University 
Hospitals, Brighton, United Kingdom; 3Haematology, Uni-
versity Hospitals Bristol, Bristol, United Kingdom; 4Molecular 
Genetics, Cambridge University Hospitals, Cambridge, United 
Kingdom; 5Haematology, John Radcliffe Hospital, Oxford, 
United Kingdom; 6Oxford Molecular Diagnostic Centre, John 
Radcliffe Hospital, Oxford, United Kingdom; 7Liver Unit, Cam-
bridge University Hospitals, Cambridge, United Kingdom

Background: Unexplained hyperferritinaemia with normal 
transferrin saturation may be caused by heterozygous 
mutations in the 5’ prime non-coding region of the FTL 
gene (Hereditary Hyperferritinaemia Cataract Syndrome 
or HHCS) . We describe a rarer syndrome where cataracts 
are absent provisionally termed ‘hereditary hyperferriti-
naemia without cataracts’ . Two heterozygous pathogenic 
mutations in exon 1 of the FTL gene have been associated 
with this syndrome– p .(Thr30Ile) and p .(Ala27Val)– each 
with only a single report in the literature . The disorder is 
characterised by excessive secretion of highly glycosylated 
light chain ferritin and not thought to result in iron over-
load per se . Methods: 12 individuals with unexplained 
persistent hyperferritinaemia and normal transferrin satu-
ration underwent fluorescent sequencing analysis of the 
FTL gene via the two named diagnostic testing labora-
tories within the UK . 4 families and 3 isolated cases were 
included . In all cases, cataracts had been excluded as 
had ferroportin mutations . The clinical phenotypes were 
obtained along with any salient history of venesection . 
Results: All 12 cases (5 females, 7 males with age range  
20 to 66 years) associated with either one of the two  
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previously described mutations in exon 1 of the FTL gene . 
Serum ferritin values ranged from 580 to 4500 mcg/l; all 
males had serum ferritin >1000 mcg/l . The p .(Thr30lle) 
mutation was present in 3 isolated cases and 3 families . 
The p .(Ala27Val) mutation was present in 2 siblings and 
a parent of the 4th family . In addition, 3 relatives of the 
familial cases who had normal ferritin levels tested nega-
tive for their familial mutation . Inheritance patterns were 
in keeping with autosomal dominant transmission . Gener-
ally no cases had signs or symptoms of iron overload . 
However, mild iron overload was present in one individual 
on magnetic resonance imaging using iron quantification 
software (2 .9 mg/g dry weight– normal <1 .8) and haemo-
chromatosis-type joint disease was present in the hands of 
his father (both C282Y negative) . Detailed phenotypic anal-
ysis is ongoing . 7 individuals had undergone therapeutic  
venesection and 4 of these developed iatrogenic anaemia, 
one symptomatic . Conclusion: Unlike recognised mutations 
in the iron-responsive element of the FTL gene leading 
to HHCS, the p .(Thr30lle) and p .(Ala27Val) mutations are 
within exon 1 of the FTL gene itself and associate with a 
similar syndrome but without cataracts . Notably, clinical 
manifestations of this syndrome are absent although mild 
liver iron loading was observed in one case . Diagnosis is 
straightforward and can prevent prolonged uncertainty, 
invasive investigation and unnecessary venesection .
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Long-term Benefit of Sebelipase Alfa Over 100 
Weeks in Children and Adults With Lysosomal 
Acid Lipase Deficiency (ARISE study)
Barbara K. Burton2, Francois Feillet3, Katryn Furuya4, 
Mark Friedman1, Sachin Marulkar1, Manisha Balwani5; 1Alex-
ion Pharmaceuticals, Inc., New Haven, CT; 2Ann and Robert H. 
Lurie Children’s Hospital, Chicago, IL; 3Centre Hospitalier Uni-
versitaire Brabois – Hôpital d’Enfants, Vandoeuvre-lès-Nancy, 
France; 4Mayo Clinic, Rochester, MN; 5Icahn School of Medi-
cine at Mount Sinai, New York, NY

Background: Lysosomal acid lipase deficiency (LAL-D) is 
a rare, progressive disease characterized by accumula-
tion of cholesteryl esters and triglycerides that leads 
to cirrhosis and dyslipidemia, a documented risk factor 
for atherosclerosis . In the phase 3 randomized, place-
bo-controlled, double-blind ARISE study (NCT01757184) 
the primary outcome of ALT normalization and multiple 
secondary efficacy outcomes were achieved after 20 weeks 
of exposure to sebelipase alfa (SA) in adults and children 
with LAL-D . This study aimed to examine the outcomes 
following long-term treatment with SA in ARISE . Methods: 
The study design has been described previously . Reported 
here are efficacy data at 100 weeks of SA exposure for 
all patients . Results: After 100 weeks of SA exposure, 
an increasing number of patients achieved ALT and AST 
normalization, 45% (28/62) and 68% (39/57), respectively, 
compared with values seen in the SA-treated patients at 
the end of the 20-week double-blind period; 84% reached 
ALT levels ≤1 .5 x ULN and 93% reached AST levels ≤1 .5 x 
ULN . Patients in the placebo group that crossed over to 
SA during the open-label period exhibited marked and 
sustained improvements in ALT and AST that mirrored 
those seen in the SA group during the double-blind phase . 

Further, those in the SA group who continued receiving 
SA in the open-label period showed sustained improve-
ments . After 100 weeks of SA exposure, mean baseline 
values for LDL-C (199 .1 mg/dL), non-HDL-C (230 .2 mg/dL), 
and triglycerides (155 .3 mg/dL) decreased by 31%, 30%, 
and 18%, respectively; mean HDL-C (baseline 32 .5 mg/
dL) increased by 27% . SA was well tolerated; the long-
term safety profile was similar to the profile seen during 
the double-blind portion . Most adverse events (AEs) in 
the open-label period were mild to moderate in severity . 
Thirteen patients (20%) experienced infusion-associated 
reactions . Only one had a serious treatment-related AE, 
an infusion-associated reaction . There were no discontin-
uations due to an AE . Seven (11%) of the 66 patients had 
at least one positive anti-drug antibody (ADA) sample; of 
these, two developed neutralizing antibodies . The safety 
profile and efficacy for ADA-positive patients was consis-
tent with that of the overall study population . Conclusion: 
In patients with LAL-D, early and rapid improvements in 
markers of liver injury and lipid abnormalities with SA 
treatment were sustained with long-term treatment .
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UK Biobank Study of Liver Iron Overload Shows 
Variable Penetrance of Different Genotypes
Andrew G. McKay1, Henry R. Wilman1, Andrea Dennis1, 
Matthew D. Kelly1, Elizabeth L. Thomas2, Jimmy D. Bell2, 
Stefan Neubauer1,3, Rajarshi Banerjee1; 1Perspectum Diagnos-
tics, Oxford, United Kingdom; 2Department of Life Sciences, 
University of Westminster, London, United Kingdom; 3Rad-
cliffe Department of Medicine, University of Oxford, Oxford, 
United Kingdom

Introduction: Iron overload, like Hereditary Haemochro-
matosis (HH), when untreated, is a known risk factor for 
various outcomes including liver cancer . Analysis of the 
UK Biobank imaging population and genotyping (n=2348) 
demonstrated 4 .8% (n=113) presented iron overload 
(>1 .8mg/g) . Here, for the first time with the UK Biobank 
population, we describe how this relates to the HFE alleles; 
C282Y, H63D, wildtype (wt) . Method: All subjects (n=2348) 
underwent a multi-echo spoiled-echo acquisition to calcu-
late T2* in the liver, from which hepatic iron concentration 
(HIC) was estimated . All scanning was performed on one 
1 .5T Siemens MRI in Cheadle (UK) . The protocol (LiverMul-
tiScan) takes <5 minutes and requires no contrast . Values 
for T1 (to assess fibroinflammatory disease) and proton 
density fat fraction (PDFF) are obtained within the same 
protocol . Results: Relevant genetics were fully available for 
only 1616 cases, of which 78 (4 .8%) were overloaded . The 
most penetrant genotype were the C282Y homozygotes 
(n=8) of which 87 .5% had iron overload . This was followed 
by C282Y/H63D compound heterozygotes (n=43) of which 
32 .5% were overloaded . C282Y heterozygotes (n=179) 
were overloaded in 8 .4% of cases . H63D homozygotes 
(n=38) were overloaded in 7 .9% of cases . H63D hetero-
zygotes (n=349) were overloaded in 5 .2% of cases . All the 
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C282Y and H63D populations had significantly more iron 
overload cases than the wt population (n=999), in which 
2 .1% were overloaded . 26 .9% of iron-loaded cases within 
the cohort had neither C282Y or H63D . Conclusion: These 
results demonstrate that iron overload is more common 
within all C282Y/H63D combinations than in the wt popu-
lation . However, penetrance did vary greatly, with low 
PPV for all bar the least common genotype (C282Y homo-
zygotes) and over a quarter of subjects having neither 
C282Y nor H63D . As it is iron-loading, rather than genetic 
status that impacts health, quantification of HIC with MRI 
is essential for effective patient management .

Genotype and Iron Overload Status in UK Biobank Popula-
tion
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Fatty Liver is the Hepatic Manifestation of 
Spinal and Bulbar Muscular Atrophy (SBMA), a 
Genetic Disorder of the Androgen Receptor
Varun K. Takyar1, Robert D. Guber2, Angela Kokkinis2, 
Derrick Fox2, Hawwa Alao1, Ilona Kats2, Dara Bakar2, Ste-
phen M. Hewitt3, Alan T. Remaley4, David E. Kleiner3, 
Chia-Ying liu5, Colleen Hadigan6, Kenneth Fischbeck2, Chris-
topher Grunseich2, Yaron Rotman1; 1Liver Diseases Branch, 
National Institute of Diabetes and Digestive and Kidney Dis-
eases, Bethesda, MD; 2Neurogenetics Branch, National Insti-
tute of Neurological Disorders and Stroke, Bethesda, MD; 
3National Cancer Institute, Laboratory of Pathology, Bethesda, 
MD; 4Cardiovascular and Pulmonary Branch, National Heart 
Lung and Blood Institute, Bethesda, MD; 5Diagnostic Radiol-
ogy, NIH Clinical Center, Bethesda, MD; 6Laboratory of Immu-
noregulation, National Institute of Allergy and Infectious 
Diseases, Bethesda, MD

Introduction: Spinal and bulbar muscular atrophy (SBMA, 
Kennedy’s Disease) is an X-linked neuromuscular degen-
erative disease caused by CAG repeat expansion in the 
androgen receptor gene (AR) . Given evidence of meta-
bolic derangements in SBMA, we aimed to determine the 
presence of hepatic steatosis in SBMA and its underlying 
mechanism . Methods: 36 SBMA patients were evaluated 
clinically, with laboratory tests, ultrasound and measure-
ment of intrahepatic triglyceride (IHTG) content by 1H-MR 
Spectroscopy (MRS) . A subset of 14 SBMA patients were 
compared to age, gender and BMI-matched controls . 3 
SBMA patients underwent liver biopsies with histolog-
ical assessment, staining for AR protein and gene expres-
sion analyses using ddPCR and fatty liver PCR array (84 

genes) . Normal and NASH liver samples were used as 
controls . Results: The SBMA subjects mean age was 55 
(range: 29-72) years, BMI was 27±3 kg/m2, ALT was 58±28 
U/L, and AST was 45±21 . HS was found in 33/36 subjects 
(92%) including in 8/9 subjects with BMI<25, with IHTG 
of 23±16% . Compared to matched controls, SBMA had 
higher IHTG (17±14 vs . 3±3%), ALT (40±17 vs . 21±6 U/L) and 
HOMA-IR (6 .4±4 .8 vs . 2 .3±1 .7, all p<0 .01) despite similar 
BMI (27±2 vs . 26±3) . On multivariate analysis, IHTG was 
independently associated with BMI (p<0 .01) and number 
of CAG repeats (p=0 .058) in SBMA subjects . ALT did not 
correlate with IHTG (p=0 .29) but was highly correlated 
with CK (p<0 .001) . Of the 3 SBMA subjects who had a liver 
biopsy, 2 had steatohepatitis (NAS scores of 2,3 and 5) and 
only one had fibrosis . Hepatic expression of AR mRNA was 
reduced by 85% in SBMA and 55% in non-SBMA NASH 
compared to normal controls (p<0 .05) and AR receptor 
staining demonstrated patchy areas of increased nuclear 
staining in SBMA but not in NASH or normal livers . Fatty 
liver gene array in SBMA was notable for a markedly 
different expression pattern than either normal or NASH 
livers . SBMA livers showed an increase in adipokine, insulin 
and b-oxidation signaling pathways compared to normal 
livers but decrease in inflammatory response and apoptosis 
pathways compared to non-SBMA NASH . Overall, 72% of 
genes present in the array were identified to contained 
an androgen responsive element . Conclusion: Steatosis is 
highly prevalent in SBMA, even in normal-weight subjects . 
The association of liver fat with the genetic abnormality 
and the pattern of hepatic gene expression that differs 
from NASH, both suggest a direct impact of the androgen 
receptor mutation . Fatty liver should be considered the 
hepatic manifestation of SBMA and unraveling its mech-
anism may yield insight into the role of sex hormones in 
hepatic fat metabolism .
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Hepatic involvement in telomere disease 
increases morbidity and mortality.
Devika Kapuria1, Danielle Townsley2, Gil S. Ben-Yakov1, 
Varun K. Takyar1, Naveen Gara3, Michele M. Tana4, Yun 
Ju Kim5, Rebecca Ortolano2, David E. Kleiner6, Christo-
pher Koh1, Theo Heller1; 1Liver Disease Branch, National 
Institutes of Health, Bethesda, MD; 2Hematology, NHLBI, 
Bethesda, MD; 3Mayo Clinic Health System, Rochester, MN; 
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ogy, Long Island Jewish Medical Center, New Hyde Park, NY; 
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Background: Loss of function mutations in several genes 
can cause telomere shortening and are associated with 
protean clinical manifestations . Liver disease has been 
recognized as a cause of morbidity in telomere disease . 
We studied the prevalence and nature of liver disease in 
a cohort of patients with telomere disease who are being 
followed at the National Institutes of Health . Methods:121 
patients with known or suspected telomere disease were 
screened initially . Of these, 100 patients who had a follow 
up of >6 months were included in the study . Liver disease 
was defined by a) persistent elevation of liver enzymes 
for > 6 months, b) imaging or c) biopsy . Median follow up 
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time was 6 .5 years . Data were collected regarding their 
demographic information, laboratory analysis, imaging 
and histopathology . Significant factors were included in 
a multivariate regression . Results: 39 patients (39%) with 
a mean age of 23 years, 60% male, met criteria for liver 
disease . The nature of liver enzyme elevation was diverse, 
with 19 patients (49%) with cholestatic pattern, 8 (21%) 
with hepatocellular, and 12 (30%) with mixed pattern . Of 
these, 8 (20 .5%) had drug related enzyme elevations, with 
improvement on withdrawing or dose reducing the medi-
cation, 5(12 .5%) had iron overload, 4(10%) had cirrhosis 
and 5 had steatosis (12 .5%) respectively by imaging . 
1(2 .5%) patient had liver GVHD and in 10 (27%), cause 
for liver enzyme elevation was unknown . Biopsies were 
limited due to thrombocytopenia, but 6 (15%) patients 
had biopsies with varying findings: nodular regenerative 
hyperplasia, steatohepatitis, hemosiderosis, cholestasis, 
cirrhosis with features of autoimmune hepatitis and 
cirrhosis with hepatic steatosis . Patients with liver disease 
had a significantly higher prevalence of pulmonary fibrosis 
(42% vs 4%, p=0 .002) and significantly greater thrombocy-
topenia (38±39 vs 80±88, p<0 .0001) . The cohort with liver 
disease had more deaths (25% vs 5%, p = 0 .03) . They were 
also more likely to receive androgen therapy . There was no 
difference in telomere length, severity of aplastic anemia 
or TERT or TERC mutations in patients with or without 
liver disease . Platelets and pulmonary fibrosis remained 
associated with hepatic involvement after multivariate 
analysis . Conclusion: In this largest cohort of patients with 
telomere disease, over one-third of patients had some 
form of liver disease . Patients with telomeropathy and 
liver disease were sicker with increased rates of mortality . 
While no specific liver disease appears to be associated 
with telomere disease, clinicians should be aware of this 
increased prevalence as it may have important implica-
tions for morbidity and mortality .
Disclosures:
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Danielle Townsley, Gil S . Ben-Yakov, Varun K . Takyar, Michele M . Tana, Yun 
Ju Kim, Rebecca Ortolano, David E . Kleiner, Christopher Koh, Theo Heller

813
Bevacizumab (Avastin) Treatment for severe 
pulmonary Hypertension and High Cardiac 
Output Failure Secondary to Liver involvement 
in Patients with Hereditary Hemorrhagic Telan-
giectasia
Assaf Issachar2,4, Dror Rosengarten5,4, Marius Braun1,4, Han-
nah Blau3,4, Ran Tur-Kaspa1,6, Michal Cohen-Naftaly1,4, 
Orly Sneh Arbib1,4, Amir Shlomai2,4, Yifat Snir1,4, Morde-
chai Kremer5,4, Meir Mei-Zahav3,4; 1Liver Institute, Rabin 
Medical Center, Beilinson Hospital, Petah Tikva, Israel, Petah 
Tikva, Israel; 2Medicine D and Liver Institute, Rabin Medical 
Center, Beilinson Hospital, Petah Tikva, Petah Tikva, Israel; 
3The National Israeli HHT Center, Schneider Children’s Medical 
Center, Petah Tikva, Israel, Petah Tikva, Israel; 4Sakler Medical 
School, Tel Aviv University, Tel Aviv, Israel, Tel Aviv, Israel; 
5Lung Institute, Rabin Medical Center, Petah Tikva, Israel, 
Petah Tikva, Israel; 6Galilee Medical School, Bar Ilan Univer-
sity, Tzfat, Israel, Tzfat, Israel

Introduction: Pulmonary hypertension (PHTN) in Heredi-
tary Hemorrhagic Telangiectasia (HHT) may result either 
from increased resistance due to arteriopathy with media 
hypertrophy and intima proliferation or from increased 

flow due to high cardiac output . The cardiac output 
increases due to shunting of blood via arteriovenous 
malformations (AVM) in the liver and may eventually lead 
to high cardiac output (CO) heart failure . Treating hepatic 
AVMs can decrease pulmonary pressures in this group . 
Aim: We describe the successful outcome of patients with 
PHTN and high CO failure secondary to liver involvement 
of HHT treated with Bevacizumab . Methods: Retrospective 
case series . Results: Four patients with HHT were diagnosed 
with moderate-severe PHTN . All had right heart cathe-
terization prior to treatment . The patients were treated 
with Bevacizumab 5mg/kg every 2 weeks for 6 courses and 
then every 4-8 weeks . Marked clinical improvement was 
demonstrated in 3 of them with a significant improve-
ment in NYHA class . A significant decrease in pulmonary 
pressures and in cardiac output were demonstrated by 
catheterization or by echocardiography . Patient number 4 
who had clinical signs of arteriopathy had only moderate 
clinical improvement with Bevacizumab . Conclusions: 
Bevacizumab is an effective treatment for pulmonary 
hypertension secondary to hepatic AVMs and high cardiac 
output . The etiology of PHTN in HHT has significant impli-
cations on treatment decisions .

Patient characteristic

Disclosures:

Marius Braun - Consulting: ABBVIE
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Epigenetic regulation of thioredoxin system in 
an animal model and in patients with Wilson 
disease
Dorothy A. Kieffer1, Charles Mordaunt2, Noreene Shibata1, 
Anna Czlonkowska3, Tomasz Litwin3, Karl Heinz Weiss4, 
Janine M. LaSalle2, Valentina Medici1; 1Department of Inter-
nal Medicine, Division of Gastroenterology and Hepatology, 
University of California, Davis, Davis, CA; 2Department of 
Medical Microbiology and Immunology, Genome Center, and 
MIND Institute, University of California, Davis, Davis, CA; 32nd 
Department of Neurology, Institute Psychiatry and Neurology, 
Warsaw, Poland; 4Department of Internal Medicine IV, Uni-
versity Hospital Heidelberg, Heidelberg, Germany

Background: Wilson disease (WD) is a genetic disorder 
caused by mutations in the copper transporter, ATP7B, 
leading to copper accumulation in the liver and brain . 
Excess copper has been shown to cause oxidative stress 
and impair DNA methylation . We hypothesized that 
dietary supplementation with the methyl donor, choline, 
alone or combined with the copper chelator, penicillamine 
(PCA), will alter hepatic expression of genes relevant to the 
oxidative stress response pathway known as the thiore-
doxin system in the Jackson toxic milk (tx-j) mouse model 
of WD . Furthermore, we studied the whole blood DNA 
methylation profile in healthy and WD patients . Methods: 
Fetal mouse liver: wild-type and tx-j dams consumed 
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normal or high choline diet 2 weeks prior to gestation 
until embryonic day 17, at which time fetal livers were 
collected . Adult tx-j progeny liver: mice were random-
ized to 1 of 6 treatment groups: 1) normal choline in dam 
and progeny; 2) high choline in dam, normal choline in 
progeny; 3) high choline in dam and progeny; 4) normal 
choline in dam, normal choline in progeny+PCA; 5) high 
choline in dam, normal choline in progeny+PCA; 6) high 
choline in dam, high choline in progeny+PCA . Livers were 
collected at 24 weeks of age . Humans: DNA isolated from 
whole blood of 10 healthy (9M/1F) and 10 WD patients 
(9M/1F) was bisulfite converted and used to prepare Meth-
yl-Seq libraries for sequencing on an Illumina 2500 HiSeq . 
Samples were matched by age, sex, BMI, and ethnicity, 
and all WD samples harbored the H1069Q mutation in 
the ATP7B gene . Results: Fetal hepatic transcript levels 
of the oxidative stress-related genes, thioredoxin 1 (Txn1) 
and peroxiredoxin 1 (Prdx1), were lower in fetal livers 
from tx-j mice compared to wild-type, and normalized 
in tx-j livers after maternal choline supplementation . In 
24-week old progeny, hepatic transcript levels of Txn1 
and Prdx1 were significantly higher (10-46% and 17-41%, 
respectively) in males and females receiving maternal 
and continued choline compared to all other treatment 
groups . PCA-treated males and females that did not 
receive choline after weaning had lower levels of Txn1 
(23-31%) compared to untreated tx-j mice . Txn1 hepatic 
protein expression displayed the same pattern as Txn1 
gene expression . Of the 40 Txn-related genes surveyed 
in human blood, 5 genes displayed hypermethylation 
(7-28%) and 2 genes displayed hypomethylation (5-6%) 
in WD patients compared to healthy controls . Conclusion: 
Maternal and continued choline supplementation impacts 
Txn1 hepatic transcript and protein levels in tx-j mice, and 
patients with WD exhibit altered blood DNA methylation 
profiles of genes related to the Txn system .
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815
Risk and risk factors of hepatocellular carci-
noma in patients with HFE-related hereditary 
hemochromatosis
Maneerat Chayanupatkul1,2, Srikar R. Mapakshi3, Peter Rich-
ardson3, Hashem B. El-Serag1, Fasiha Kanwal1,3; 1Gastroenter-
ology, Baylor College of Medicine, Houston, TX; 2Medicine, 
Icahn School of Medicine at Mount Sinai, New York, NY; 3Cen-
ter for Innovations in Quality, Effectiveness and Safety, Hous-
ton, TX

Background: The risk of hepatocellular carcinoma (HCC) is 
20-200 times higher in patients with cirrhosis from HFE-re-
lated hereditary hemochromatosis (HH) but data are scarce 
regarding risk factors for HCC in HH-cirrhosis . We exam-
ined the effect of demographic, clinical, and HH treatment 
related factors on the risk of HCC in patients with HH 
cirrhosis . Methods: We identified 544 patients diagnosed 
with cirrhosis and HH in the national Veterans Administra-
tion (VA) between 2000 and 2015 . We defined cirrhosis on 
the basis of previously validated ICD-9 codes . We defined 
HH based on documented homozygous C282Y mutation 

with either serum ferritin >300 ng/dL or transferrin satu-
ration ≥45% . In a random sample of 196 patients, we 
conducted explicit review of electronic medical record 
to verify all cirrhosis and HCC cases and to obtain demo-
graphic (age, gender), clinical (medical comorbidities; HCV/
HBV coinfection; alcohol abuse; degree of iron overload, 
platelet count, INR, and liver enzymes), and HH treatment 
(receipt and success of phlebotomy treatment) data . We 
used multivariable regression analysis to identify factors 
associated with HCC in HH patients . Results: Among 196 
patients with HH-cirrhosis, 50 (25 .5%) developed HCC 
during the median follow up of 5 years from HH diagnosis . 
On multivariable analysis, only age (odds ratio [OR]=1 .06; 
95% confidence interval [CI]= 1 .01-1 .11) and platelet count 
at diagnosis (OR=0 .99; 95% CI=0 .98-1 .00) were signifi-
cantly associated with HCC . There were no associations 
between other demographic, clinical (including iron over-
load) factors and HCC . Similarly, there was no association 
between successful phlebotomy treatment and risk of HCC 
(OR=0 .91, 95% CI=0 .34-2 .46) . Conclusion: HCC occurred 
in 25 .5% of patients with HH-related cirrhosis during a 
median follow up of 5 years . Older age at diagnosis was 
associated with higher risk of HCC . In contrast, the degree 
of iron overload, receipt and adequacy of HH treatment 
were not associated with HCC development in patients 
with HH-related cirrhosis .

Factors associated with HCC in the patients with HH-related 
cirrhosis

*Variables significant at the p of 0 .2 on the bivariate analy-
ses were included in the multivariate analysis
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Decompensated Wilson’s disease: Advanced 
Hepatic Encephalopathy and High Bilirubin 
decide the need for Liver Transplantation. Does 
the New Wilson’s index help?
Seema Alam, Vikrant Sood, Rajeev Khanna, Bikrant B. Lal, 
Arti Pawaria; Pediatric Hepatology, ILBS, New Delhi, India

Background: Decision about liver transplant is rather 
difficult in decompensated Wilson’s disease (WD) . New 
Wilson’s index (NWI) which was previously considered 
helpful, has now conflicting reports about it’s efficacy in 
predicting outcome of WD . Methods: Of the 85 cases of 
WD, 74 were either acute on chronic liver failure (ACLF) 
or decompensated CLD (DCLD) . They were managed with 
supportive care along with combination of d-pencillamine 
and zinc salt . Univariate and multivariate analysis was 
done to see the association of the risk factors with poor 
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outcome (liver transplantation or death) anytime during 
hospital stay . Results: Of the total 74, 46 (62 .2%) improved 
on medical management and 28 (37 .8%) either died (21) 
or were transplanted (7) within 3 months of the diagnosis . 
Jaundice was the presenting symptom in 100% cases of 
ACLF and 13 (33 .3%) of the DCLD . Hepatic encephalopathy 
(HE) was present in 52 (70 .3%) of 74 decompensated cases 
(ACLF or DCLD) : 29 cases had HE grade 1/2 and 23 had 
HE grade 3/4 . HE grade 3/4 was present in 19/35 (54 .2%) 
of ACLF and 4/39 (10 .2%)of DCLD and the difference was 
significant (OR 10 .39 95% CI 3 .03-35 .5, p=0 .00) . Among 
those with poor outcome, significantly (OR 3 .07, 95% CI 
1 .15-8 .16, p=0 .0031) higher proportions of ACLF (18 of 35, 
51 .4%) than DCLD (10 of 39, 25 .6%)were present . Among 
those with New Wilson’s Index (NWI)≥ 11 (33 /74 cases) 12 
survived and 21 had poor outcome .Among the 28 with 
poor outcome 20 had HE grade 3/4 . On comparison with 
univariate analysis of clinical and biochemical parameters 
to identify the risk factors for poor outcome, HE grade  
3 /4 (OR 35 .8 95% CI 8 .58-149, p=0 .00), bilirubin > 20 mg/dl  
(OR 14 .3, 95% CI 3 .58-57 .2, p= 0 .000), ACLF as presen-
tation (OR 3 .07, 95% CI 1 .15-8 .16, p=0 .031), AST (Mean 
difference 160 .8, 95% CI 64 .8-256, p=0 .001), INR  
(Mean difference 1 .63, 95% CI 0 .93-2 .33, p=0 .000), NWI 
(Mean difference 5 .37, 95% CI 3 .67-7 .08, p=0 .00) and 
PELD/MELD score (Mean difference 11 .47, 95% CI 6 .7-16 .2, 
p=0 .00), were significantly associated with poor outcome 
(table 1) . The LRA model (HE grade 3/4, Bilirubin >20 mg/dl 
or HD score, NWI or INR or PELD) improved from 62 .2% to 
86 .5% before and after the model was introduced . On LRA 
significant association with poor outcome was seen only 
with HE grade 3/4 (adjusted OR 37 .8, 95% CI 7 .68-186 .49 
p= 0 .000) and bilirubin >20 mg /dl (adjusted OR15 .5, 95% 
CI 2 .7-86 .8p=0 .002) . Conclusion: HE grade 3/4 and high 
bilirubin (>20 mg/dl) are independently associated with 
need for liver transplant in decompensated WD . NWI did 
not show significant independent association with need 
for liver transplant .
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Long-term Benefit of Sebelipase Alfa Over 96 
Weeks in a Diverse Population of Children and 
Adults With Lysosomal Acid Lipase Deficiency
Barbara K. Burton2, Alejandra Consuelo Sanchez3, 
Maria Kostyleva4, Kerstin Allen1, Mark Friedman1, Ana M. Mar-
tins5; 1Alexion Pharmaceuticals, Inc., New Haven, CT; 2Ann 
and Robert H. Lurie Children’s Hospital, Chicago, IL; 3Hospital 
Infantil de México Federico Gómez, Mexico City, Mexico; 4Rus-
sian Children’s Clinical Hospital, Moscow, Russian Federation; 
5Centro de Referência em Erros Inatos do Metabolismo, Uni-
versidade Federal de São Paulo, São Paulo, Brazil

Background: Lysosomal acid lipase deficiency (LAL-D) is a 
rare, progressive disease characterized by accumulation of 
cholesteryl esters and triglycerides that leads to cirrhosis 
and dyslipidemia, a documented risk factor for atheroscle-
rosis . Sebelipase alfa (SA) is a recombinant human enzyme 
indicated for long-term enzyme replacement treatment of 
LAL-D . This study evaluated long-term SA treatment safety 
in a diverse patient population . Methods: In this multi-
center, open-label study, patients >8 months of age (N=31; 
median age 12 y, range 3–55 y) were given SA 1 mg/kg 
by intravenous infusion every other week for up to 96 

weeks . Dose escalation to 3 mg/kg every other week and 
subsequently to 3 mg/kg weekly was allowed for patients 
who met protocol-defined criteria, and dose reductions 
for tolerability were permitted to 0 .35 mg/kg every other 
week . The study population comprised patients who may 
have been excluded from other LAL-D studies because of 
age, previous hematopoietic stem cell or liver transplanta-
tion, advanced liver disease, or less common disease mani-
festations . Reported here are outcomes data at 96 weeks 
of SA exposure . Results: At baseline, 58% of patients had 
ALT levels >1 .5 x ULN, and 48% of patients had AST levels 
>1 .5 x ULN . After 96 weeks of SA exposure, the median 
percent change from baseline in ALT and AST was −44% 
and −38%, respectively, and the proportion of patients 
with ALT and AST ≤1 .5 x ULN was 81% and 93%, respec-
tively . Median liver volume decreased from 1 .4 multiples 
of normal (MN) at baseline to 1 .2 MN and median spleen 
volume decreased from 2 .6 MN at baseline to 2 .2 MN 
after 96 weeks of SA exposure . Median baseline values 
for LDL-C (160 mg/dL) and non-HDL-C (206 mg/dL) both 
decreased by 28% after 96 weeks of SA exposure; median 
HDL-C (baseline 31 mg/dL) increased by 31% . Histolog-
ical analysis of liver biopsies found 2 patients who were 
staged as cirrhotic at baseline (both had an Ishak score 
of 6) but were no longer cirrhotic at Week 48 (1 had a 
score of 3, 1 had a score of 4), and 1 was not cirrhotic 
at Week 96 (1 had a score of 2, the other had no Week 
96 sample) . SA was well tolerated . Most adverse events 
were mild to moderate in severity . Three patients (10%) 
experienced infusion-associated reactions that were mild 
(n=2) or moderate (n=1) in severity . There were no discon-
tinuations due to an adverse event . Two patients (6%) 
were positive for anti-drug antibodies on 1 occasion only 
and neither developed neutralizing antibodies . Conclu-
sion: Long-term treatment with SA was well tolerated and 
resulted in sustained improvements in markers of liver 
injury and lipid parameters in this diverse population of 
patients with LAL-D .
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818
Excretion of WTX101 (bis-choline tetrathiomo-
lybdate) after intravenous administration in rat 
models
Tom Plitz1, Lee Boyling2; 1Wilson Therapeutics, Stockholm, 
Sweden; 2Arcinova, Alnwick, United Kingdom

Background Wilson disease (WD) is a rare genetic disorder 
characterized by toxic free copper (Cu) accumulation . 
WTX101 (bis-choline tetrathiomolybdate) is an investi-
gational Cu-protein binding agent in development for 
WD . WTX101 rapidly binds Cu, creating a stable tripar-
tite complex of tetrathiomolybdate, Cu and albumin . We 
aimed to characterize the routes and rates of excretion 
of intravenous (IV) WTX101 over 168h post-administra-
tion . Methods A single IV dose of WTX101 at either 0 .75 
or 1 .5 mg/kg was administered to Long-Evans Cinnamon 
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(LEC) rats (a model for WD) and Long Evans Agouti (LEA) 
rats (control strain with normal Cu metabolism) . WTX101 
was measured as molybdenum (Mo) in urine, feces and 
selected tissues collected over 168h . Results In the LEC 
WD rat model, WTX101 was partially excreted at 168h . Up 
to 45% of the Mo dosed was recovered in excreta: renal 
clearance accounted for up to 29% of the dose and biliary 
clearance for around 16% . Mo appeared to be excreted 
in two phases: a rapid elimination during the first 48h 
mainly in urine, and slower fecal elimination still ongoing 
at 168h . In contrast, control LEA rats showed almost full 
excretion of WTX101 within 168h (87%), mostly through 
renal clearance during the first 24h (79%) . Considering 
only excreted Mo, the proportion of renal vs fecal excre-
tion was 9:1 in LEA rats, but 6:4 in LEC rats . In both, LEC 
and LEA rats, Mo in urine corresponded to molybdate, 
the terminal degradation product of WTX101 . Excretion 
and tissue distribution of Mo was similar for the two 
WTX101 dose levels . Differences in Mo tissue distribution 
were only found in LEC vs LEA rats for organs with high 
Cu content due to the WD phenotype: substantially more 
tissue Mo was found at 168h in LEC liver (with 1 .5 mg/kg: 
31 .5 vs 5 .6% of dose) and kidney (7 .6 vs 1 .5% of dose) as 
compared to LEA rats . Conclusion In the WD model, biliary 
excretion of Mo from WTX101 was enhanced compared 
to controls, likely reflecting different biotransformation 
in normal and Cu-overload conditions and consistent with 
the proposed MoA of WTX101 . In LEA controls, there are 
low Cu amounts available for binding to tetrathiomolyb-
date, which allows a larger proportion of tetrathiomolyb-
date to be converted to the terminal degradation product, 
molybdate, that does not bind Cu and is excreted in urine . 
In the LEC WD model, excess Cu is bound within a tetra-
thiomolybdate-Cu-albumin tripartite complex preventing 
tetrathiomolybdate from converting to molybdate, and 
resulting in a lower proportion of urinary elimination and 
a higher proportion of fecal excretion . The different tissue 
distribution observed between models is also consistent 
with the WTX101 MoA .
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Ribosomal Stalling Causes Wilson Disease in 
Patients with Synonymous ATP7B Variant
André Viveiros1, William Griffiths3, Klaus Seppi4, Peter Fer-
enci2, Armin Finkenstedt1, Benedikt Schaefer1, Moritz Tobi-
asch1, Werner Poewe4, Thomas Müller5, Herbert Tilg1, 
Andreas Janecke5, Heinz M. Zoller1; 1Department of medi-
cine I - Gastroenterology and Hepatology, Medical University 
of Innsbruck, Innsbruck, Austria; 2Department of Medicine, 
Medical University of Vienna, Vienna, Austria; 3Department of 
Medicine, University of Cambridge, Cambridge, United King-
dom; 4Department of Neurology, Medical University of Inns-
bruck, Innsbruck, Austria; 5Deparment of Pediatrics, Medical 
University of Innsbruck, Innsbruck, Austria

Background: Wilson Disease is an autosomal recessive 
copper storage disease caused by mutations in ATP7B, 
which encodes and intracellular ATP-dependent copper 
transporter . Recently the ATP7B mutation detection rate 
in clinically and biochemically well characterized Wilson 
disease patients was reported to be as high as 98%, further 
supporting the notion that WD is a monogenic disorder . 
Interpretation of genetic test results usually includes 

exclusion of synonymous variants although such variants 
have been reported in cohorts of patients with confirmed 
WD . The aim of the present study was to determine the 
pathogenicity of rare synonymous ATP7B variants by 
clinical, biochemical cell biological and molecular inves-
tigation . Methods and Results: The previously reported 
synonymous ATP7B variant p .Phe764Phe was identified 
in trans with the common p .His1069Gln mutation in a 
WD patient with neurological disease manifestation . 
Other rare variants in all exons and complete introns gene 
were excluded by long-range PCR and next-generation 
sequencing of the entire 80 kilobase region covered by the 
ATP7B gene . On full exome sequencing revealed no muta-
tions in CCDC115, which could mimic WD . Ceruloplasmin 
concentration was reduced in individuals heterozygous 
for p .Phe764Phe and additional patients homozygous 
for this mutation were identified . To assess if the synony-
mous variant p .Phe764Phe causes reduced mRNA stability 
of non-sense mediated decay, mRNA was extracted from 
the index patient’s cultured fibroblasts . Detection of the 
p .His1069Gln and p .Phe764Phe mutant mRNA by RT-PCR 
and mRNA sequencing excluded reduced mRNA stability . 
To further delineate the molecular disease mechanism 
rare and common synonymous ATP7B mutations were 
generated by site-directed mutagenesis and analyzed for 
expression levels . These studies showed reduced expres-
sion and retarded protein synthesis for rare-disease asso-
ciated synonymous variants when compared to common 
polymorphisms . Conclusion: Our findings demonstrate a 
novel molecular disease mechanism in WD patients with 
rare synonymous ATP7B variants . This could account for 
the genetic cause in the 2% of patients with hitherto 
genetically unconfirmed WD and has wider implications 
for interpreting sequencing results in patients with genetic 
liver diseases .
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Screening of Novel Small Molecules Targeting 
Z Variant Alpha-1-Antitrypsin Polymerization in 
Hepatocytes, Using In Silico Molecular Docking 
Technology
Kien Pham1, Xiaojuan Zhang2, Huijia Dong1, David Ostrov2, 
Chen Liu1; 1Department of Pathology, Rutgers New Jersey 
Medical School and RWJ Medical School, Gainesville, FL; 
2Pathology, University of Florida, Gainesville, FL

Background: Affecting approximately 3 .4 million individ-
uals worldwide, Alpha-1 Antitrypsin Deficiency (AATD) 
is one of the most common inherited pathologies . The 
patients with AATD commonly exhibit both pulmonary 
dysfunctions in the lung, due to the loss of anti-proteinase 
activity, and gain-of-function proteotoxicity in the liver, 
due to the polymerization of mutant Z form of AAT 
protein (ZAAT) in hepatocytes . Crystal structural analysis 
has located the critical site that is responsible for polymer 
formation . This site is an attractive target for rational drug 
design . Our central hypothesis is that an effective, phar-
macological therapy for AAT deficiency-associated liver 
and lung diseases can be developed using specific small 
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molecules that interfere with AAT polymerization . Our 
study aims to use a novel approach, through computer 
modeling and biological testing systems, to treat a genetic 
disease with pharmacological small molecules . Method: 
The molecular docking program, DOCK5 .1 .0, was utilized 
to perform drug screening . The coordinates for approxi-
mately 140,000 compounds were used as the ligand data-
base for molecular docking site . Using this method, we 
have identified three lead compounds and their analogs 
that potentially interfere the structure of ZAAT polymers . 
To evaluate the inhibitory effect of these novel small mole-
cules on the polymerization of ZAAT in cell culture system, 
we have developed a novel murine hepatocyte cell line 
harboring a constitutive expression of human Z isoform of 
AAT protein, named ZAAT-01 . This non-malignant cell line 
was derived from a liver lesion in a PiZ transgenic mouse . 
ZAAT-01 cells were treated with optimized compounds at 
different concentrations . The intracellular and extracel-
lular levels of ZAAT in untreated and treated cohorts were 
analyzed with Elisa assay, using human specific anti-AAT 
antibody . Cell viability was also performed to assess the 
cytotoxicity of the tested compounds to ZAAT-01 hepato-
cytes . Result and Conclusion: Our data showed that the 
intracellular and extracellular levels of ZAAT are decreased 
and increased, respectively, in the ZAAT-01 hepatocytes 
treated with three lead compounds only at high concen-
tration, when compared to that in the untreated group . 
Of interest, one of their derivatives was able to provide a 
similar effect with a better potency, at which concentra-
tion minimal toxicity to the cells was observed . These in 
vitro data suggest that this small molecular could be an 
effective inhibitor of ZAAT polymerization in hepatocytes . 
Expanding our finding to in vivo system would provide 
great opportunity toward the potential clinical trials for 
new therapeutic treatment targeting AATD .
Disclosures:

The following people have nothing to disclose: Kien Pham, Xiaojuan Zhang, 
Huijia Dong, Chen Liu

821
Activated Phosphoinositide 3 kinase d 
syndrome (APDS) – exploring liver involvement 
in a newly discovered disease.
Gil S. Ben-Yakov1, Devika Kapuria1, Jamie Marko2, Min 
Ho Cho3, Stefania Pittaluga4, David E. Kleiner4, Christopher  
Koh1, Steven M. Holland5, Uzel gulbu5, Theo Heller1; 1Liver 
Disease Branch, national institute of health, Rockville, MD; 
2Radiology & Imaging Sciences, national institute of health, 
Bethesda, MD; 3Medstar Washington Hospital Center, Wash-
ington D.C, DC; 4Laboratory of Pathology, NCI national 
institute of health, Bethesda, MD; 5Laboratory of Clinical 
Infectious Diseases, national institute of health, Bethesda, MD

Background: The striking advances in genome sequencing 
technology led to an era in which scientists can identify 
specific genetic mutations in clinically similar syndromes . 
Activated Phosphoinositide 3 kinase d syndrome (APDS) 
is a rare gain of function mutation that manifests as an 
immune dysregulation and used to be considered as part 
of the nonspecific pool of Common variable immune 
deficiency . Hematological, immunological and respi-
ratory manifestations are common and are described 
but little is known about hepatic involvement in APDS . 
This is important as APDS is likely to be diagnosed more 
frequently in the genomic era . Aims and methods: The 
aim of this study was to identify hepatic manifestations of 

this newly defined disease . We reviewed the charts of 33 
genetically proven APDS patients of 28 families followed 
by the NIH Laboratory of Clinical Infectious Diseases with 
a mean of 36 months follow up . Results: We identified 
9 (27%) patients (5 males), average age 17 .1 years with 
elevation of transaminases for greater than 6 months . In 
7 of them ALT > AST (1 with ALP elevation as well), in 1 
AST >ALT, and 1 had a fluctuating pattern . Five patients 
normalized liver enzymes during follow-up . Five had 
PI3KCD mutation of the catalytic unit of the PI3K heterod-
imer whereas 4 of them had R1 mutation of the regula-
tory sub unit (PI3KR1) . Of 9 patients with transaminitis 
who had imaging, 2 had had a splenectomy and all the 
others showed splenomegaly when corrected for height 
and age . Four patients had liver biopsies with histology 
significant for nodular regenerative hyperplasia in 3 cases 
and steatosis in 1 . HVPG was measured in 3 patients and 
was mildly elevated in all of them (5 .7 mmHg average) . 
Clinical manifestations of portal hypertension were seen 
in only 1 patient (mild ascites) . There was no evidence 
of synthetic liver dysfunction nor advanced fibrosis by 
noninvasive markers in any patients . Conclusion: This 
is the first report of hepatic manifestations in patients 
with APDS - a rare newly identified disease . Liver enzyme 
abnormities were seen in 27% of patients accompanied 
with splenomegaly and proven NRH in 3 of 4 liver biop-
sies . Since NRH often does not have typical liver enzyme 
abnormalities it is probably underestimated in this cohort . 
This is significant as many of these patients will be consid-
ered for splenectomy, hepatotoxic therapies and for stem 
cell transplant . The implications of non-cirrhotic portal 
hypertension in terms of morbidity and mortality in APDS 
remain to be defined .
Disclosures:

The following people have nothing to disclose: Gil S . Ben-Yakov, 
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Upregulation of miR-34c driven by JNK and 
FOXO3 in livers expressing mutant Z α1-anti-
trypsin.
Pasquale Piccolo1, Anna Barbato1, Florie Borel2, Patri-
zia Annunziata1, Sergio Attanasio1, Annamaria Carissimo1, 
Severo Campione3, Luca Quagliata4, Luigi M. Terracciano4, 
Jeffrey Teckman5, Christian Mueller2, Nicola Brunetti-Pierri1,6; 
1Telethon Institute of Genetics and Medicine, Pozzuoli, Italy; 
2Department of Pediatrics and Horae Gene Therapy Cen-
ter, UMass Medical School, Worcester, MA; 3Pathology Unit, 
Cardarelli Hospital, Naples, Italy; 4Molecular Pathology Divi-
sion, Institute of Pathology - University of Basel, Basel, Swit-
zerland; 5School of Medicine - Cardinal Glennon Children’s 
Medical Center, St. Louis University, St. Louis, MO; 6Transla-
tional Medicine, Federico II University, Naples, Italy

The deficiency of α1-antitrypsin (AATD) affects ~1 in 3,000 
live births and present with lung and liver disease . The 
common and severe Z allele of α1-antitrypsin (ATZ) causes 
the protein to form polymers that are retained within the 
endoplasmic reticulum of hepatocytes . Accumulation of 
the mutant protein causes liver damage, cirrhosis, and 
hepatocellular carcinoma (HCC) whilst the lack of circu-
lating α1-antitrypsin predisposes to early onset emphy-
sema . MiRNAs play key roles in a wide range of biological 
processes and their expression is affected in several liver 
diseases . A comprehensive analysis of liver miRNome 
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revealed a set of miRNAs with differential expression 
between control and mice expressing ATZ . Among these, 
miR-34c was strongly upregulated and its levels correlated 
with the levels of intrahepatic ATZ . The increase was 
specific for liver injury induced by ATZ because miR-34c 
was not increased in livers of mice exposed to a variety 
of unrelated hepatic injuries . Expression of miR-34c is 
driven by Forkhead box O3 (FOXO3) and mechanistically, 
we found that FOXO3 activation and miR-34c upregula-
tion were dependent upon c-Jun N-terminal kinase (JNK) 
phosphorylation on Ser574 residue . FOXO3 activation 
was lost in HCC of mice expressing ATZ . Liver specimens 
from AATD patients revealed the same alterations in JNK/
FOXO3/miR-34c pathway found in mice . In conclusion, our 
study unravels novel insights on the pathogenesis of liver 
disease and HCC due to ATZ and provides a set of clinically 
relevant data for the development of disease biomarkers 
that are highly needed for AATD .
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Advanced liver fibrosis is uncommon among 
adults with alpha 1-antitrypsin deficiency and 
severe pulmonary manifestation, while hetero-
zygosity for the Z allele predisposes for clini-
cally significant portal hypertension
Mattias Mandorfer1, Theresa Bucsics1, Veronika Hutya1,2, 
Karin Schmid-Scherzer2, Benedikt Schaefer3, Heinz M. Zoller3, 
Arnulf Ferlitsch1, Michael H. Trauner1, Peter Ferenci1, Mein-
hard Kneussl2, Thomas Reiberger1; 1Division of Gastroenter-
ology and Hepatology, Department of Internal Medicine III, 
Medical University of Vienna, Vienna, Austria; 2Department 
of Internal Medicine II and Pulmonology, Wilhelminenspital, 
Medical University of Vienna, Vienna, Austria; 3Department 
of Internal Medicine I, Medical University Innsbruck, Medical 
University Innsbruck, Innsbruck, Austria

Background The natural history of liver disease in adults 
with alpha 1-antitrypsin deficiency (A1AD) is poorly under-
stood . We aimed to non-invasively assess the prevalence 
of liver fibrosis and hepatic steatosis in adults with severe 
pulmonary manifestation of A1AD . Moreover, we inves-
tigated whether heterozygosity for the Z allele is more 
common among patients with clinically significant portal 
hypertension (CSPH), when compared to controls . Methods 
Thirty-one adults with severe pulmonary manifestation of 
A1AD (Pi*ZZ/Pi*SZ) and 11 first-degree relatives (Pi*MZ/
Pi*MS) underwent liver stiffness and continuous atten-
uation parameter (CAP) measurement (Fibroscan, Echo-
sens, Paris, France) . In addition, SERPINA1 rs28929474 (Z 
allele) was genotyped in 315 patients with CSPH defined 
by a hepatic venous pressure gradient ≥10mmHg (cases) 
and 248 liver donors (controls) . Results Liver stiffness 
was comparable between adults with A1AD and pulmo-
nary manifestation (5 .8±0 .3kPa) and their first-degree 
relatives (5 .4±0 .6kPa;P=0 .518) . Among patients with 
pulmonary manifestation aged 54 .5(IQR:25 .7) years, 
23%(8/31)/3%(1/31) had liver stiffness values indicative 

of significant (≥7 .1kPa)/advanced liver fibrosis (≥9 .5kPa) . 
Combining all carriers of A1AD alleles, patients with 
significant liver fibrosis had higher body mass index 
(BMI;27 .6±1 .4vs .24 .5±0 .7;P=0 .049) and gamma-glutam-
yltransferase (GGT;45[62]vs .27[19]U/L;P=0 .013) levels . 
Interestingly, 65%(20/31) of A1AD with pulmonary mani-
festation had CAP values indicative of hepatic steatosis 
≥S1 (≥248dB/m) and 52%(16/31) showed values sugges-
tive of ≥S2 (≥268dB/m) . Except for two patients reporting 
at-risk drinking (AUDIT≥8), there was no evidence of 
other concomitant liver diseases . Among liver donors, 
2 .9%(7/248) of patients were heterozygous for the Z 
allele, which is similar to the expected frequency in the 
Austrian population . After excluding one Pi*ZZ patient, 
6 .7%(21/314) of patients with CSPH were heterozygous for 
the Z allele . Thus, harboring the Z allele increased the odds 
of CSPH (OR:2 .47,95%CI:1 .03-5 .9;P=0 .042) . Conclusion 
Patients with severe pulmonary manifestation of A1AD 
rarely develop advanced liver fibrosis during adulthood . 
This suggests that autopsy reports which observed cirrhosis 
in about one third of Pi*ZZ patients have overestimated 
the risk of end-stage liver disease . Elevated CAP values hint 
at associated hepatic steatosis, which might promote liver 
fibrosis progression . High BMI and GGT identify patients 
at risk for significant liver fibrosis . Lastly, heterozygosity 
for the Z allele predisposes for the development of CSPH, 
confirming its role as a genetic cofactor in liver disease .
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Change in Liver Histopathology in a Diverse 
Population of Children and Adults With Lyso-
somal Acid Lipase Deficiency After 48 and 96 
Weeks of Sebelipase Alfa Therapy
Zachary D. Goodman2, Mark Friedman1, Barbara K. Burton3; 
1Alexion Pharmaceuticals, Inc., New Haven, CT; 2Inova Fairfax 
Hospital, Falls Church, VA; 3Ann and Robert H. Lurie Children’s 
Hospital, Chicago, IL

Background: Lysosomal acid lipase deficiency (LAL-D) is a 
rare, progressive, autosomal recessive lysosomal storage 
disease . Patients frequently experience liver fibrosis, 
cirrhosis, and liver failure . Sebelipase alfa (SA) has been 
shown to improve liver histopathology in an animal model 
of LAL-D . Purpose: To evaluate the effect of long-term 
treatment with SA on liver histopathology in a diverse 
population with LAL-D . Methods: This multicenter, 
open-label study included patients who may have been 
excluded from other LAL-D studies for demographic or 
disease-related clinical characteristics . Patients >8 months 
of age (N=31; median age 12 y, range 3–55 y) received 
intravenous infusion of SA 1 mg/kg every other week  
for up to 96 weeks . In cases that met protocol-defined 
criteria, dose escalation to 3 mg/kg every other week and 
subsequently to 3 mg/kg weekly was allowed; those with 



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 441A

 Denotes AASLD Presidential Poster of Distinction

tolerability issues were allowed dose reductions to 0 .35 
mg/kg every other week . Liver biopsies were obtained at 
baseline and week 48, and were optional at week 96 . This 
analysis includes patients who underwent liver biopsy at 
baseline, week 48, and week 96 . Liver fibrosis was eval-
uated based on the Ishak fibrosis staging system (scores 
0–6) . Results: Thirty patients had baseline liver biopsies . 
All but 2 had evidence of fibrosis; of the 2, 1 was under 
the age of 4 years and the other had received a liver trans-
plant . Eight patients had established cirrhosis (Ishak stage 
6) at baseline . Twenty-eight patients had both baseline 
and week 48 biopsies; of those, 9 demonstrated a reduc-
tion in Ishak stage (4 of which were ≥2 Ishak stages), 13 
had no disease progression, and 5 increased their Ishak 
stage . Fifteen patients had paired biopsy data at base-
line and week 96 . Of these, 3 had a reduction in Ishak 
fibrosis stage at week 96 (2 were ≥2 Ishak stages), 7 had 
no change, and 5 had an increase in fibrosis stage (Table) . 
Of the 3 patients who had reductions in fibrosis, 1 had 
cirrhosis at baseline and was under the age of 4 years at 
enrollment . Conclusion: Long-term treatment with SA was 
associated with improved or stable liver histopathology in 
the majority of patients with liver biopsy data at baseline 
and after 96 weeks of treatment .

Change From Baseline to Week 96 (n=15)
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Liver function tests and pattern of hepatic 
injury in glycogenic hepatopathy associated 
with insulin-dependent diabetes mellitus: A 
systematic review and analysis of 172 cases
Fateh Bazerbachi1, Samir Haffar2, Michael D. Leise1, 
Ayush Sharma1, Saurabh Mukewar3, Takaaki Sugihara1, 
Mohammad H. Murad1, Kymberly D. Watt1; 1Mayo Clinic, 
Rochester, MN; 2Digestive center for diagnosis and treatment, 
Damascus, Syrian Arab Republic; 3Gastroenterology, UCLA, 
Los Angeles, CA

BACKGROUND: Liver function tests (LFTs) in glycogenic 
hepatopathy associated with insulin dependent diabetes 
mellitus (GH-IDDM) vary from normal to more than 10 
times the upper limit of normal . The pattern of liver 
injury in these patients is not well characterized . OBJEC-
TIVE: Perform a systematic review of LFTs in patients with 
GH-IDDM . METHODS: We searched several databases on 
3/28/2017, and included GH-IDDM cases diagnosed by liver 
biopsy, and cases without liver biopsy but with clinical 
and biological improvement after treatment, excluding 
Mauriac syndrome patients . Two reviewers extracted 
data and assessed methodological quality . Magnitude 

of AST and ALT elevation was classified according to the 
ACG guidelines as borderline, mild, moderate, severe, 
or massive(>10000 IU/l) . AST/ALT and R-ratio were calcu-
lated . RESULTS: 98 reports (172 patients) from 21 coun-
tries published between 1937 and 2017 met the selection 
criteria . Fifty-five studies had good, 41 moderate, and 2 
poor methodological quality . Patients median age was 
19 years (range: 3-70, adults 63%) and the majority were 
females (67%) . Diabetes type 1 and 2 was observed in 168 
and 4 patients, respectively . Among adults, BMI median 
was 22 .3 kg/m2 (range: 15-44) . HbA1c median was 11 .9% 
(range: 6 .2 -22 .2%), and 68% (89/129) of patients had 
prior diabetic ketoacidosis . Liver biopsy was performed in 
90% of cases . The magnitude of ALT and AST elevation, 
AST/ALT, R-ratio, and presence of hypoalbuminemia are 
reported in table 1 . Prothrombin time or INR were normal 
in all tested patients . CONCLUSION: Glycogenic hepatop-
athy may be distinguished by AST/ALT ratio, with AST/ALT 
>1 in approximately 2/3 of patients and AST/ALT >2 in 1/3 in 
an appropriate clinical context . The pattern of liver injury 
was hepatocellular or mixed in the majority of patients . 
Hypoalbuminemia was observed in 30% of patients and 
no abnormality in PT/INR values was detected .

Table 1 . Liver function tests in172 patients with glycogenic 
hepatopathy associated with diabetes mellitus

ULN, upper-limit of normal; R-ratio ≤ 2 indicates cholestatic, 
between 2-5 indicates mixed, and ≥ 5 hepatocellular injury 
pattern

* No cases of massive elevation (>10000 IU/l) found

** Normal ALT and AST values were found in 7(5%) and 
9(6%) cases, respectively
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5-Aminolevulinate Dehydratase Porphyria 
(ADP): Evidence for Hepatic ALAS1 Induction
Eric Gou2, Amy Chan3, Amy Simon3, William Querbes3, 
Karl E. Anderson1; 1Preventive Medicine and Community 
Health, University of Texas Medical Branch, Galveston, TX; 
2Internal Medicine, Division of Gastroenterology and Hepa-
tology, University of Texas Medical Branch, Galveston, TX; 
3Alnylam Pharmaceuticals, Cambridge, MA

Background: 5-Aminolevulinic acid (ALA) dehydratase 
(ALAD) porphyria (ADP) is generally classified as an hepatic 
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porphyria, but marked erythrocyte protoporphyrin eleva-
tions suggests excess marrow production of intermediates . 
We hypothesized that if ADP is hepatic, increased ALAS1 
mRNA would be found in serum and urine exosomes, as 
in other acute porphyrias . Methods: This 28 year old male, 
the sixth well-documented case of ADP and the only one in 
the Americas, developed symptoms at age 14, with marked 
increases in urine and plasma ALA (but not porpho-
bilinogen), urinary coproporphyrin III and erythrocyte zinc 
protoporphyrin, and erythrocyte ALAD <8% of normal . His 
two ALAD mutations were previously described (Akagi et 
al 2006) . ALA decreased rapidly and symptoms improved 
with hemin . He has residual motor neuropathy causing 
wrist and foot drop . Weekly hemin infusions prevent most 
attacks . ALAS1 mRNA was measured in serum and urine 
exosomes one week after prophylactic hemin, and results 
compared to levels in normal human volunteers (NHV)
(Chan et al 2015) . Results: ALAS1 mRNA was elevated ~3 .5 
and ~4 fold in plasma and urine, respectively . This degree 
of elevation is comparable to other acute porphyrias . 
Conclusions: These novel, preliminary findings in a single 
patient and his consistent response to hemin indicates that 
excess ALA resulted from hepatic ALAS1 induction, and 
suggests that siRNA treatment might be effective in ADP . 
Further studies in additional patients are needed .
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Clinical presentation and outcome of Wilson’s 
disease patients in a monocentric cohort of 
liver reference center
Rodolphe Sobesky1,2, Martha Darce Bello3, Isabelle Fer-
nandez3, Hélène Agostini4, Alessia Usardi3, René Adam1, 
Daniel Cherqui1, Didier SAMUEL1, Emmanuel Gonzales2, 
Emmanuel Jacquemin2, Aurelia Poujois5,2, France Woimant5,2, 
Jean-Charles Duclos-Vallee1,2; 1Centre Hepato-Biliaire, AP-HP 
Hôpital Paul Brousse, Villejuif, France; 2Centre de reference 
Maladie de Wilson, Paris, France; 3Plateforme d’expertise 
maladies rares Paris Sud, Paris, France; 4Unité de Recherche 
Clinique, Hopitaux Universitaires Paris-Sud, Paris, France; 5Ser-
vice de Neurologie, Hopital Lariboisiere, Paris, France

Introduction . Wilson’s disease (WD) is a rare autosomal 
recessive disorder of copper metabolism, leading to liver 
cirrhosis and neuropsychological deterioration . Clinical 
data on larger cohorts are limited, owing to low disease 
frequency . Aim. Determine clinical presentation and 
outcome of patients with Wilson’s disease in a cohort of 
patients from a French liver reference center . Methods . 
We performed a retrospective analysis of all patients 
with confirmed diagnosis of WD, examined in a liver 
reference center, at the Paul-Brousse Hospital, Villejuif, 
France . Patients were evaluated clinically, biologically, 
morphologically and genetically . Hepatic involvement was 
assessed with liver biopsy and/or liver stiffness measure-
ment . Results . We included in this cohort 107 patients 
with hepatic symptoms of the WD, 54 (50 .5%) females 
and 53 (49 .5%) males, from 1974 to 2016 . The mean  
follow up was 15 years with extremes from 1 to 44 years . 

Fifty-seven of 107 patients (53 .3%) had neurological symp-
toms (mixed symptoms, neurologic and hepatic) at admis-
sion . The mean age at diagnosis of WD was 20 .1 (±10 .54) 
years with a difference between the age concerning the 
“Hepatic group” for hepatic symptoms (17±8 .6 years) and 
the other goup with neurologic symptoms (23±11 .4 years) 
(p=0 .0081) . Sixty-five patients (70%) had liver patholog-
ical analysis and 72 (67%) had liver stiffness measurement . 
Seventy-three patients (68%) had cirrhosis at diagnosis 
of the disease . Forty-three patients (76%) had cirrhosis 
among patients with mixed symptoms (neurologic and 
hepatic) and 30 (61%) in patients with isolated hepatic 
symptoms . Thirty-four of 107 patients (32%) were trans-
planted, at a mean age of 27 (±12 .2) years . Among 
patients who required liver transplantation 18 (52%) had 
decompensated cirrhosis, 8 (23%) had fulminant liver 
failure, 8 (23 .5%) had severe neurological disease and 5 
(14%) had liver cancer . The chelating treatment was very 
predominantly D Penicillamine, in 104/107 patients . A 
change in treatment was necessary in 37 (35%) patients 
because of adverse events to Trientine or Zinc salts . Four 
patients died in this cohort; two after primary liver cancer 
(1 HCC and 1 cholangiocarcinoma), one after hemorrhagic 
stroke and one after liver transplantation for severe 
neurological symptoms . Conclusion . At presentation of 
Wilson’s Disease, two thirds of patients referred to a refer-
ence center of hepatology, had cirrhosis and one-third 
require liver transplantation . Cirrhosis is diagnosed in 76% 
patients who have neurological symptoms of the disease . 
Even if Wilson’s Disease can be a severe disease, the prog-
nosis is good for patients in charge in a specialized center .
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EXPLORE: A Prospective, Multinational Natural 
History Study of Patients with Acute Hepatic 
Porphyria (AHP) with Recurrent Attacks
Laurent Gouya1, Joseph R. Bloomer2, Manisha Balwani3,  
D Montgomery Bissell5, David Rees6, Ulrich Stolzel7, John Phil-
lips8, Raili Kaupinnen9, Janneke Langendonk10, Rob-
ert J. Desnick3, Jean Charles Deybach1, Herbert L. Bonkovsky11, 
Charles Parker8, Hetanshi Naik3, Michael Badminton12, 
Penny Stein6, Elizabeth Minder13, Jerzy Windyga14, Pavel Mar-
tasek15, Maria Cappellini16, Paolo Ventura17, Eliane Sardh18, 
Pauline Harper18, Johan K. Sandberg19, Aasne K. Aar-
sand19, Felix Alegre20, Aneta Ivanova21, Amy Chan22, 
Chang-Hoek Soh22, Kirsten McCarthy22, William Querbes22, 
Craig penz22, Amy Simon22, Karl E. Anderson4; 1Centre Fran-
cais des Porphyries, Paris, France; 2University of Alabama, 
Birmingham, AL; 3Mt. Sinai Icahn School of Medicine, New 
York, NY; 4University of Texas Medical Branch, Galveston, 
TX; 5University of California, San Francisco, CA; 6King’s Col-
lege Hospital, London, United Kingdom; 7Klinikum Chemnitz, 
Chemnitz, Germany; 8University of Utah, Salt Lake City, UT; 
9University Hospital of Helsinki, Helsinki, Finland; 10Erasmus 
Medical Center, Erasmus, Netherlands; 11Wake Forest Uni-
versity, Winston-Salem, NC; 12University Hospital of Wales, 
Wales, United Kingdom; 13Stadtspital Triemli, Zentrallabor, 
Switzerland; 14Instytut Hematologii i Transfuzjologii, Warsaw, 
Poland; 15Univerzity Karlovy v Praze, Prague, Czech Repub-
lic; 16University of Milan, Milan, Italy; 17Università degli Studi 
di Modena e Reggio Emilia, Modena, Italy; 18Karolinska Uni-
versity Hospital, Stockholm, Sweden; 19Norwegian Porphyria 
Centre, Bergen, Norway; 20Clinica Universidad de Navarra, 
Navarra, Spain; 21St. Ivan Rilski University Hospital, Sofia,  
Bulgaria; 22Alnylam, Cambridge, MA

Background: The acute hepatic porphyrias (AHPs) are 
characterized by chronic disabling disease symptoms and 
potentially life threatening neurovisceral attacks, often 
requiring urgent medical care and/or hospitalization . 
Three types of AHPs are acute intermittent porphyria (AIP), 
variegate porphyria (VP), and hereditary coproporphyria 
(HCP), which are rare diseases caused by a genetic muta-
tion in one of the enzymes required for heme biosynthesis, 
resulting in accumulation of neurotoxic heme intermedi-
ates . Methods: EXPLORE is a prospective, international, 
observational study characterizing the natural history and 
clinical management of patients with AHP with recurrent 
attacks (≥3 attacks/year) or who receive prophylaxis to 
prevent attacks . Patient medical history, physical examina-
tion and porphyrin precursors, along with questionnaires 
on porphyria activity, quality of life and healthcare utiliza-
tion were collected . Results: A total of 112 patients with 
AHP enrolled from 13 countries, and have been followed 
for 6 to 12 months . Mean patient age is 39 years, with 
89% female, and 93% with AIP, 4% VP, and 3% HCP . 
Patients reported 9 .5 attacks in the 12 months prior to 
the study, with pain being the most common symptom in 
99% of attacks . Chronic symptoms were also reported by 
64% of patients in between attacks, with pain being the 
most frequent symptom . While on study, the annualized 
attack rate in patients was 4 .4 attacks/person, of which 
76% required treatment at a healthcare facility or with 
intravenous hemin . Patients reported diminished quality 
of life (EQ-5D-5L), with the greatest impact seen in the 
domains of pain/discomfort, usual activities and anxiety/
depression . Conclusions: EXPLORE is the first international 
natural history study in patients with AHP and recurrent 
attacks and demonstrates that patients suffer from both 

acute attacks, and chronic symptoms (most commonly 
pain) in between attacks that together result in a dimin-
ished quality of life .
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Significant heterogeneity in the diagnosis and 
management of Wilson Disease (WD): results 
from a large Spanish Registry.
Marina Berenguer; GEMHEP (Grupo Español de Mujeres 
Hepatólogas); La Fe University Hospital, Valencia, Spain

There are areas of uncertainty regarding diagnostic tools 
and therapeutic strategies in patients diagnosed with 
WD, one of the few rare diseases in Hepatology . Our 
aim was to assess in a large multicenter Spanish Registry 
whether the approach to WD diagnosis and manage-
ment is homogenous among centers . METHODS: Obser-
vational, descriptive study of the GEMHEP (Spanish Group 
of Women Hepatologists) in which clinical and laboratory 
data on 126 WD patients followed at 28 Spanish hospitals 
were collected . RESULTS: Median age at diagnosis was 20 
(range: 1-74) years, 60% were men . Median follow-up (FU) 
was 16 yrs (1-44) . The most frequent form of presentation 
was hepatic (70%; median age: 18 yrs) followed by mixed 
(12%, median age: 33 yrs) and neurological (8%; median 
age: 23 yrs) . In the remainder 10%, the diagnosis was 
done through family screening . Kayser-Fleisher ring and 
cirrhosis were present at diagnosis in one third of cases . 
Discordant results were observed regarding diagnostic 
non-invasive laboratory parameters in 58% of cases; while 
ceruplasmin (CP) levels were decreased in 88% of cases, 
24hr cupruria was greater than 100 mcg/24hrs in only 43% 
of patients at diagnosis . Most patients had intrahepatic 
copper concentration performed with results compatible 
with WD in 79% . Genetic testing was done in half of the 
patients with mutations compatible with WD found in the 
majority (83%) . DP and Zinc (Zn) were the most common 
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initial therapies, used as single agents in 76% and 18% 
of patients, respectively . Treatment was modified during 
follow up in half of the patients at a mean of 8 yrs, mostly 
due to switch to a Zn-maintenance therapy (47% at a 
median of 7 yrs) or toxicity (39%, at a median of 2 yrs) . 
Despite good adherence observed in 90% of patients, 
up to one third of patients had abnormal liver enzymes 
at last FU visit . Overweight and hypertension were more 
frequently present in these patients (p= .006 and 0 .05) . 
Additional data is being collected to perform a more thor-
ough analysis of factors associated with lack of normaliza-
tion of liver enzymes . CONCLUSIONS: Discordant results 
regarding standard tests for WD diagnosis was frequent 
in our multicenter Spanish cohort . This variability may be 
due to lack of reproducibility between laboratories forcing 
to carry out invasive techniques in a substantial number 
of patients . Although the majority of patients start treat-
ment with DP, switching to Zn due to either maintenance 
protocol and/or toxicity is the norm . In one third of cases, a 
complete normalization of liver enzymes was not reached, 
perhaps due to unrelated causes . 
Disclosures:
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Pertinence of liver stiffness measurement in 
patients with Wilson’s disease for assessment 
of initial fibrosis and treatment follow-up
Rodolphe Sobesky1,2, Martha Darce Bello3, Hélène Agos-
tini5, Isabelle Fernandez3, Alessia Usardi3, René Adam1, Dan-
iel Cherqui1, Emmanuel Gonzales2, Emmanuel Jacquemin2, 
Didier SAMUEL1, Aurelia Poujois2,4, France Woimant2,4, Jean-
Charles Duclos-Vallee1,6; 1AP-HP Hôpital Paul Brousse, Ville-
juif, France; 2Centre de reference Maladie de Wilson, Paris, 
France; 3Plateforme d’expertise maladies rares Paris Sud, Paris, 
France; 4Service de Neurologie, Hopital Lariboisiere, Paris, 
France; 5Unité de Recherche Clinique, Hopitaux Universitaires 
Paris-Sud, Paris, France; 6DHU Hepatinov, Villejuif, France

Background Wilson’s disease (WD) is a rare autosomal 
recessive disorder of copper metabolism, leading to liver 
cirrhosis and neuropsychological deterioration . A liver 
biopsy may be useful to assist in diagnosis and to estimate 
the extent of fibrosis . However, non-invasive methods 
of fibrosis assessment seem useful considering the inva-
sive character of the biopsy and the help of molecular 
biology for diagnosis . Aim. Determine the pertinence of 
liver stiffness measurement (LSM) in patients with WD, for 
assessment of initial fibrosis and for treatment follow-up . 
Methods . We performed a retrospective analysis of all 
patients with confirmed diagnosis of WD, examined in a 
liver reference center, at the Paul-Brousse Hospital, Ville-
juif, France . Patients were evaluated clinically, biologically, 
morphologically and genetically . Hepatic involvement was 
assessed with liver biopsy and/or LSM . Results . We included 
107 patients with hepatic symptoms of the WD, 54 (50 .5%) 
females and 53 (49 .5%) males, from 1974 to 2016 . The 
mean age at diagnosis of WD was 20 .1 (±10 .54) . Fifty-
seven of 107 patients (53 .3%) had neurological symptoms 
(mixed symptoms, neurologic and hepatic) at admission . 
The mean follow up was 15 years with extremes from 1 to 
44 years . Sixty-five patients (60 .7%) had liver pathological 
analysis and 72 (67 .2%) had LSM . Seventy-three patients 
(68%) had cirrhosis at diagnosis of the disease . Forty-three 
patients (76%) had cirrhosis among the gooup of patients 

with neurologic and hepatic symptoms . Thirty-four (31%) 
patients were transplanted . Fourteen patients have a liver 
biopsy associated with LSM in a short interval of 1 month . 
Eleven of these 14 patients had cirrhosis at biopsy (Metavir 
F4) . The three other patients were respectively F2, F1 and 
F0 according to Metavir score . The mean LSM for patient 
with cirrhosis was 32 .3 (±15 .9) kPa and was 6 .2 (±2 .1) kPa 
for patients with mild or moderate fibrosis (F0 to F2) . 
Forty of non-transplanted patients (54 .8%) had multiple 
measurements of liver stiffness during follow up . The 
mean LSM was 33 .7 (±22 .5) kPa at diagnosis . Mean LSM 
with chelators therapy was 17 .6 (±18) kPa at 1 year, 16 .5 
(±12) kPa at 2 years, 9 .38 kPa (±5 .4) at 5 years, 10 .4 (±4 .7) 
kPa at 10 years, 7 .7 (±3 .6) kPa at 15 years and 7 .2 (±2) kPa 
after 20 years . Conclusion . In case of a proven diagnosis 
of Wilson’s disease, LSM is pertinent for the estimation 
of liver fibrosis and can be useful to adapt the follow-up . 
During follow-up, there is a gradual decrease in the LSM 
under chelator treatment . The LSM can be a useful tool for 
monitoring the effectiveness of treatment .
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Factors Protective Against the Formation of 
Liver Cysts in Autosomal Dominant Polycystic 
Kidney Disease
Adam E. Mikolajczyk, Guimin Gao, Arlene Chapman; The Uni-
versity of Chicago Medicine, Chicago, IL

Introduction: By the age of 30, liver cysts occur in over 85% 
of individuals affected by autosomal dominant polycystic 
kidney disease (ADPKD) . Risk factors for the development 
of liver cysts, such as female gender and estrogen expo-
sure, have been established, but it is not known why some 
ADPKD patients do not develop liver cysts . Thus, this study 
aimed to define the clinical features of patients without 
liver cysts in a large clinical cohort of hypertensive ADPKD 
subjects . Methods: HALT Progression Polycystic Kidney 
Disease Study A was a multicenter, randomized, place-
bo-controlled trial . Inclusion was limited to hypertensive 
ADPKD subjects 15-49 years old with an estimated glomer-
ular filtration rate (eGFR) greater than 60 mL/min . At study 
entry, each subject had laboratory values, genetic testing 
for PKD1 and PKD2 mutations, and MRI assessments of 
kidney and liver volume obtained . Subjects with and 
without liver cysts were grouped, and their characteristics 
were compared using t-tests and Chi-squared tests (SAS 
9 .4, NC, USA) . Variables found to be significantly different 
were then analyzed using logistic regression to evaluate 
their impact on the absence of liver cysts . Results: Of 558 
subjects, 150 (27%) did not have liver cysts at baseline 
and at 48 months . The individuals without liver cysts were 
younger (32 vs . 38 years, p< 0 .0001), more often female 
(61% vs . 47%, p=0 .005) and without a detectable muta-
tion (16% vs . 6%, p=0 .0006), had greater weight (88 vs . 
80 kg, p<0 .0001), body mass indices (BMI, 29 vs . 27 kg/m2, 
p=0 .0002), and eGFR (97 vs . 89 mL/min, p<0 .0001), had 
smaller height-adjusted liver volumes (1043 vs . 1149 mL/m, 
p<0 .0009), and had similar height-adjusted kidney volumes 
(682 vs . 697 mL/m, p=0 .73) versus those subjects with liver 
cysts . BMI, age, and no detectable PKD mutation were each 
independently associated with the absence of liver cysts 
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(OR 1 .08, p=0 .0002; OR 0 .89, p<0 .0001; OR 4 .6, p<0 .0001, 
respectively) . There were no significant differences in the 
laboratory values between the two groups, but a trend 
towards lower alkaline phosphatase in the liver cyst group 
was seen (66 vs . 56, p=0 .11) . Conclusions: No detectable 
PKD mutation is associated with a decreased probability 
of developing liver cysts, suggesting new potential genetic 
pathways in ADPKD . In addition, larger body habitus is 
also associated with an absence of liver cysts, suggestive 
that excessive fat stores, perhaps through hormonal path-
ways, protect against liver cyst development in ADPKD .
Disclosures:
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Integrated collaboration of intestinal micro-
biota induces bacterial translocation and Th17 
immune response in primary sclerosing cholan-
gitis
Nobuhiro Nakamoto1, Ryo Aoki1, Nobuo Sasaki1, 
Nobuhito Taniki1, Po-Sung Chu1, Akihiro Yamaguchi1, Shun-
suke Shiba1, Hidetsugu Saito2, Toshiro Sato1, Takanori Kanai1; 
Keio University School of Medicine; 1Keio University School of 
Medicine, Tokyo, Japan; 2Keio University School of Pharmacy, 
Tokyo, Japan

Background: The intestinal epithelium acts as a barrier 
to pathogens, and its disruption is implicated in bacterial 
translocation and gut-associated liver diseases, epitomized 
by primary sclerosing cholangitis with ulcerative colitis 
(PSC/UC) . However, the mechanism underlying bacterial 
translocation in gut–liver diseases remains unclear . Here, 
we demonstrate that Klebsiella pneumonia (KP) disrupts 
the intestinal epithelial barrier, allowing other bacte-
rial species to induce gut–liver inflammatory conditions . 
Methods and Results: We obtained fecal samples from 10 
patients with PSC/UC, 10 patients with UC, and 10 healthy 
controls (HCs) . All participants provided written informed 
consent, and the ethics committee approved the protocol . 
Metagenomic analyses revealed lower diversity within the 
microbiota of PSC/UC and a distinct taxonomic trend with 
a higher prevalence of Enterobacteriaceae in PSC/UC . We 
generated gnotobiotic mice; germ free (GF) mice were 
inoculated with fecal samples from individuals with PSC/
UC (PSCUC mice) . In contrast to HC or UC gnotobiotic mice, 
PSCUC mice demonstrated higher Th17 immune response 
with an increased gene expression of serum amyloid 
A and IL-1β in the liver and strong susceptibility to the 
experimental hepatobiliary inflammation . We identified 
three bacterial species, KP, Proteus mirabilis (PM), and 
Enterococcus gallinarum (EG) from the mesenteric lymph 
nodes of PSCUC mice by bacterial culture . Importantly, 
these pathobionts were specifically enriched in the feces 
of PSC/UC patients (KP 10/10, PM 4/10, EG 8/10 in fecal 
samples of PSC/UC patient vs 4/10,0/10, 0/10, respectively, 
in HC) by qPCR . The mono-inoculation of GF mice with KP 
caused mucosal invasion detected by fluorescence in situ 
hybridization with an EUB338 probe and the induction 
of RORgt+IL17+CD4+ T cells in the liver, but was insuffi-
cient to induce a robust Th17 immune priming, as was 
observed in mice inoculated with the three mixed strains 
(3-mix) . Using a two-dimensional organoid culture system, 
we demonstrated that PSC/UC-derived KP, unlike other 
KP species, directly induced epithelial-pore formation in 
human colonic epithelial cells . We then inoculated GF 

mice with three modified mixed strains (m3-mix), in which 
KP was replaced with a nonpore-forming KP strain (JCM 
1662T) . The m3-mix bacteria were less able to invade the 
colonic mucosa, and the m3-mix-inoculated mice displayed 
a considerably lower level of Th17 immune priming in the 
liver than the 3-mix-inoculated mice . Conclusion: Our 
results identified specific pathobionts in PSC/UC patients 
that collude in intestinal barrier disruption, leading to the 
development of Th17-mediated gut-liver diseases .
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Altered Gut Microbiota at Hospitalization are 
Associated with ACLF, type of Organ Failure, 
and Death in a Multi-Center North American 
Cohort
Jasmohan S. Bajaj1, Hugo E. Vargas2, K. Rajender Reddy3, 
Jennifer C. Lai4, Jacqueline G. O’Leary5, Puneeta Tandon6, 
Florence Wong7, Dinesh Ganapathy1, Robert Mitrani3, 
Megan Kelly2, Deanna M. Myer5, Andrew Fagan1, Syl-
via Kalainy6, Masoumeh Sikaroodi8, Patrick M. Gillevet8; 
NACSELD; 1Virginia Commonwealth University and McGuire 
Veterans Affairs Medical Center, Richmond, VA; 2Mayo Clinic, 
Scottsdale, AZ; 3University of Pennsylvania, Philadelphia, PA; 
4University of California, San Francisco, CA; 5Baylor University 
Medical Center, Dallas, TX; 6University of Alberta, Edmonton, 
AB, Canada; 7University of Toronto, Toronto, ON, Canada; 
8George Mason University, Manassas, VA

Altered gut microbiota or dysbiosis is associated with 
cirrhosis . In single-center studies, they are associated 
with negative outcomes in cirrhotics but a multi-center 
evaluation is required . Aim: Determine the alterations in 
gut microbiota in cirrhotic inpatients that are associated 
with an increased risk for ACLF, types of organ failure, 
& mortality . Methods: Non-electively admitted cirrhotic 
patients underwent stool collection within 48 hours of 
admission in a multi-center study . Pts were followed until 
of acute-on-chronic liver failure (ACLF), organ failures 
&death/discharge to hospice . Microbiota at baseline were 
studied using 16SrRNA sequencing with LEFSe to deter-
mine differences that might predispose to these outcomes . 
Results: 181 subjects (age 56, MELD 20, 41% infected) 
were included . 66% were on lactulose/rifaximin & 19% 
were on SBP prophylaxis on admission . Hospital course: 
The mean length of stay was 8 days, 17% were transferred 
to ICU, 14% developed grade 3/4 HE(brain failure), 7% 
needed ventilation (respiratory failure), 8% developed 
shock (circulatory failure), 8% required dialysis (renal 
failure), 8% developed ACLF (↓2 organ failures) &22% 
died/required hospice . Baseline microbiota were different 
between infected/uninfected pts, with higher pathogenic 
taxa Enterococceae, Staphyloccocaceae &lower Bifido-
bacteriaceae in infected pts . Hospital course (table): Pts 
transferred to ICU had lower commensals & higher Proteo-
bacteria . Pts who died/went to hospice had higher Entero-
cocceae and Proteobacteria . Organ failures: Pts requiring 
dialysis had higher Proteobacteria constituents & lower 
Clostridia . HE pts had higher Proteobacteria . Pts needing 
ventilation and shock had higher taxa from Proteobac-
teria, Spirochaetae & Actinobacteria with lower lower 
Clostridia and Erysipelothriciacae in shock pts . ACLF pts 
had similar changes as shock pts Conclusion: Alterations in 
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gut microbiota on admission, with higher taxa belonging 
to the phylum Proteobacteria, are associated with ACLF, 
organ failures, ICU transfer and death in this multi-center 
cohort . Future studies with interventions aimed at gut 
dysbiosis may improve outcomes in admitted cirrhotics at 
risk of ACLF .
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Commensal gut microbiota modulates  
susceptibility to acetaminophen-induced 
hepatotoxicity.
Sungjoon Cho1, Kyoung-Jae Won2, Ashutosh Tripathi1, 
Eugene B. Chang3, Hyunwoo Lee1, Hyunyoung Jeong2,1; 
Department of Medicine; 1Biopharmaceutical Sciences, Uni-
versity of Illinois at Chicago, Chicago, IL; 2Pharmacy Practice, 
University of Illinois at Chicago, Chicago, IL; 3Medicine, Uni-
versity of Chicago, Chicago, IL

Background: Drug-induced liver injury (DILI) is the leading 
cause of acute liver failure in the US . Risk factors for devel-
oping DILI remain unclear, and thus identification of the 
individuals highly susceptible to DILI has been difficult . 
The objective of this study is to investigate the role of gut 
microbiota in modulating susceptibility to DILI using an 
acetaminophen (APAP) as a model compound . Method: 
C57BL/6 mice from two different vendors [Jackson (JAX) 
and Taconic (TAC)] were cohoused with mice from the 
same or the other vendor for 4 weeks, creating the 
following 4 groups: JAX, TAC, CoJAX (i .e ., JAX cohoused 
with TAC) and CoTAC (i .e ., TAC cohoused with JAX) . 
Fecal samples were collected at the end of cohousing 
and subjected to next-generation sequencing analysis 
of bacterial 16S rRNA gene amplicons . After overnight 
fasting, mice were administered with APAP (300 mg/kg, 
i .p) and sacrificed at 24 h post-dosing . Hepatotoxicity was 
determined by measuring serum levels of alanine amino-
transferase, ALT . To identify the underlying mechanisms, 
a time-course experiment was performed in JAX and TAC 
mice . The mice were sacrificed at 0 (i .e ., without APAP 
dosing), 0 .5, 2, 6, 12 or 24 h after APAP dosing . The extent 

of hepatic APAP-protein adduct formation was exam-
ined using western blot . Hepatic CYP2E1 expression and 
activity were measured using western blot and S9 pheno-
typing using chlorzaxazone as a probe drug . Results: 
Microbiome analysis revealed that gut microbiota compo-
sition was different between JAX and TAC, but similar 
between CoJAX and CoTAC mice, indicating assimilation 
of gut microbiota upon cohousing . After APAP dosing, 
ALT levels were 4 .7-fold higher in TAC compared to JAX 
mice . This difference was abrogated in the cohoused mice, 
suggesting that differential gut microbiota may modu-
late the susceptibility to APAP hepatotoxicity . The relative 
abundance of Anaerostipes, Parabacteroides and S24-7 
in feces prior to APAP dosing was associated with serum 
ALT levels . Results from a time-course experiment showed 
that serum ALT level in TAC mice reached a peak at 24 h 
(i .e ., the last time point of experiment) while it peaked 
at 12 h in JAX mice . TAC mouse liver also exhibited faster 
APAP-protein adduct formation and slower glutathione 
recovery after APAP dosing as well as higher baseline 
CYP2E1 activity than JAX . Conclusion: Our data suggest 
that differential gut microbiota may modulate suscepti-
bility to APAP-induced hepatotoxicity . This finding may 
shed a light on identifying potential risk factors for DILI .
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Antibiotic Depletion Reveals Multifaceted 
Protective and Detrimental Effects of Resident 
Microbiota on Hepatobiliary Inflammation and 
Fibrosis in a PSC mouse model
Muyiwa Awoniyi1, Balfour Sartor1, Zorka Djukic1, Yury Popov2, 
Kahini A. Vaid2; 1Gastroenterology and Hepatology, Univer-
sity of North Carolina, Chapel Hill, Chapel Hill, NC; 2Gastroen-
terology, Beth Israel, Boston, MA

Background: Primary Sclerosing Cholangitis (PSC) leads 
to progressive fibrosis and liver failure . Beneficial effects 
of antibiotics in PSC patients suggest a potential patho-
genic role for bacteria . In contrast, multidrug resistance 2 
(MDR2-/-) mice, a widely used PSC model, generated germ 
free mice develop accelerated fibrosis, cholestasis and 
hepatobiliary injury compared to SPF mice . Hypothesis: 
Complex host/ resident microbial interactions exert both 
protective and pathogenic effects . However, the biologi-
cally active microbial species and/or products are unknown . 
Objective: Use selective antibiotics (ABX) to evaluate 
effects of resident complex microbiota on the progression 
of hepatobiliary inflammation, fibrosis, cholestasis, and 
intestinal permeability in SPF MDR2-/- mice compared to 
age-matched WT controls . Methods: A cocktail of poorly 
absorbable broad-spectrum ABXs, metronidazole, vanco-
mycin and neomycin or water (control) were administered 
ad libitum in drinking water for 15 d to MDR2-/- and WT 
C57BL/6 SPF mice . Fecal samples were collected weekly 
and used for 16s microbial profiling . Hepatobiliary inflam-
mation and fibrosis were assessed histologically (H&E, 
Trichrome) and by qPCR . Collagen content was quantified 
by hydroxyproline assay . Cholestasis and liver injury were 
assessed by serum LFTs . Gut permeability was measured 
with FITC dextran and cecal Ussing Chamber flux assays . 
Results: Broad spectrum ABXs enhanced hepatobiliary 
injury, cholestasis and inflammation in MDR2-/- mice, as 
evidenced by increased serum levels of ALT and ALP and 
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increased mRNA expression of MCP-1 and iNOS . Cecal 
permeability was increased in ABX-treated mice compared 
to untreated controls despite a lack of intestinal inflamma-
tion . Interestingly, ABX administration did not affect liver 
collagen content in treated MDR2-/-mice . Initial micro-
bial analysis showed decreased total 16s following ABX 
with decreased bile- dehydroxylating, putative protec-
tive anaerobic bacteria, Clostridium clusters XIVa and IV . 
Conclusion: ABX- treatment of dysbiotic MDR2-/- mice 
exacerbated hepatobiliary inflammation and cholestasis 
without affecting liver fibrosis . These findings suggest that 
complex microbial and/or metabolite- driven pathways 
exert differential effects on hepatobiliary inflammatory 
and fibrotic pathways . In parallel, ABX selectively affected 
intestinal permeability in MDR2-/- mice . These findings 
suggest the importance of a balance between benefi-
cial and detrimental intestinal microbiota in homeostatic 
regulation of the gut-liver axis and warrant future studies 
to identify key microbial species and metabolites medi-
ating this protection . 
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Gut microbiota-mediated changes in liver bile 
acids composition elicit mTOR signaling.
Shoji Yamada1, Mitsuhiro Watanabe2, Hidetsugu Saito1,3; 
1Graduate school of pharmaceutical science, Keio University, 
MInato-ku, Japan; 2Department of Media and Governance, 
Keio University, Fujisawa, Japan; 3Division of Gastroenter-
ology and Hepatology, School of Medicine Keio University, 
Shinjyuku-ku, Japan

[Aim] The aim of this study was to clarify the relation-
ship between hepatocellular carcinoma (HCC), gut micro-
biota and bile acids . High-fat diet (HFD) combined with 
certain chemicals, carcinogens can be used for generating 
mice models of HCC with nonalcoholic steatohepatitis 
(NASH) . For example, deoxy-cholic acid (DCA) induces a 
senescence-associated secretory phenotype (SASP) in HCC 
mouse models . In this study, mice were fed a new class 
high-fat diet without carcinogens and treated with anti-
biotics to elucidate the effects of DCAs . [Method] Normal 
C57BL/6J mice were divided into three groups, control diet 
(CONT) group, HFD group, and antibiotics treated HFD-fed 
group (Abx) . Mice were fed control diet or HFD for 9weeks 
and 41weeks, and were treated with antibiotics before 1 
week changing the diet . Changes in gut microbiota, bile 
acids component in the liver and feces, the transcription of 
bile acids transporters, inflammatory cytokines and onco-
genic factors were analyzed comprehensively . [Result] The 
HFD group developed HCC owing to an increase in factors 
responsible for liver injury and inflammation induced by 
NASH . However, these effects were significantly decreased 
in the Abx group . Liver histology of the HFD mice revealed 
the characteristic features of HCC, such as liver cell dysplasia 
and atypia, and monotonous clear cell changes . The total 
number of bacteria was not different between the CONT 
and HFD groups; however, the bacterial abundance in the 
two groups differed remarkably . Bacteroides and Clos-
tridium cluster XVIII spp . were higher in the HFD group 
than the CONT group . In the Abx group, the total number 
of bacteria was 100-fold lower than the CONT group . The 

total bile acids in the feces and plasma were significantly 
elevated in the HFD-fed groups at 9 weeks and 41 weeks . 
The HFD group had a higher level of secondary bile acids 
in the feces . In the liver, DCA and tauro-DCA, farnesoid 
X receptor (FXR) agonist of harmful secondary bile acids, 
were detected in the HFD group but not in the Abx group . 
HepG2 cells were treated with cholic acid (CA), chenodeoxy 
cholic acid (CDCA) and DCA to analyze the effect of FXR 
agonists on mTOR signaling . Only, DCA stimulated mTOR 
signaling without inducing apoptosis in HepG2 cells . We 
further analyzed the activation of mTOR, ERK and STAT3 
oncogenic signaling pathways . Only mTOR signaling was 
up-regulated in the HFD, but inhibited in the Abx group . 
[Discussion & Conclusion] HCC developed in mice fed the 
new class HFD, but improved upon antibiotic treatment . 
Moreover, mTOR signaling promoted inflammation-driven 
oncogenesis by DCA . Hence, we conclude that mTOR 
signaling is stimulated by DCA and conjugated DCA .
Disclosures:

The following people have nothing to disclose: Shoji Yamada, 
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Eradication of chronic HCV infection is asso-
ciated with improvement of dysbiosis in the 
intestinal microbiota
Nico Döscher1, Freya Wellhöner1, Marius Vital2, Iris Plumeier2, 
Silke Kahl2, Andrej Potthoff3, Michael P. Manns1, Diet-
mar H. Pieper2, Heiner Wedemeyer1, Benjamin Heidrich1,3; 
1Department of Gastroenterology, Hepatology and Endo-
crinology, Hannover Medical School, Hannover, Germany; 
2Microbial Interactions and Processes Research Group, 
Helmholtz Center for Infection Research, Braunschweig, 
Germany; 3German Center for Infection Research (DZIF), Han-
nover-Braunschweig, Germany

Background: It is well accepted that liver diseases and their 
outcome are associated with the intestinal microbiota 
but causality is difficult to establish . We recently showed 
that the intestinal microbiota is altered in hepatitis C 
(Heidrich et al . Liver International 2017) . As chronic HCV 
infection can now be cured in almost all patients, it is an 
ideal model to study the influence of liver disease on the 
microbiota . We aimed to analyze the changes in the gut 
microbiome in patients who received DDAs and achieved 
SVR . Methods: Baseline (BL) stool samples of 67 patients 
receiving DAAs were available . All patients except one 
received all oral regiments . At end of therapy (EOT) and 
at time of sustained virological response (SVR) 50 and 49 
samples were provided . In 35 patients stool samples at BL, 
EOT and SVR were available . Additionally, stool samples 
from BL and follow-up (FU) of 34 patients without therapy 
were analyzed . The V1-2 region of the 16S rRNA gene was 
amplified followed by sequencing on the Illumina MiSeq 
platform . Random subsampling was performed to achieve 
equal number of reads . Diversity scores were calculated in 
primer 7 (Shannon [H’], Simpson 1-lambda [S] and Pielou’s 
[J’]) . Differences in the relative abundance were calculated 
with DESeq2 in R . Results: Diversity increased significantly 
at SVR24/48 compared to BL in paired analysis (n=41 J’: 
0 .670 vs . 0 .690, p=0 .008; S: 0 .880 vs . 0 .892, p=0 .033; H’: 
2 .773 vs . 2 .834, p=0 .047) . The relative abundance of 
several genera changed significantly from BL to EOT to 
SVR24 . 17 genera decreased and 4 increased significantly 
from BL to EOT whereas only 4 genera decreased and 5 
increased from BL to SVR24 . Between BL and EOT the 
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relative abundance of more genera decreased compared 
to BL and SVR24 (p=0 .045) . Granulicatella and Weissella 
decreased in both analyzes whereas Veillonella increased 
slightly from BL to EOT and decreased from EOT to SVR24 . 
Rothia increased from BL to EOT and decreased afterwards 
but was still significantly higher at SVR24 compared to BL . 
Out of the 17 genera decreasing from BL to EOT 11 genera 
increase from EOT to SVR24 . Conclusion: The intestinal 
microbiota showed significant changes and an increase in 
diversity at SVR24/48 . Only minor changes in the diversity 
were observed during treatment until EOT and substantial 
changes could be seen at least 24 weeks after EOT . Viral 
load and inflammation decreased immediately after start 
of therapy . Therefore, the delayed increase in diversity 
might be associated not only to immunological changes 
but also to an improvement of liver fibrosis since substan-
tial structural changes in the liver take longer .
Disclosures:

Michael P . Manns - Consulting: Falk, Novartis, Roche, Gilead, 
GlaxoSmithKline, AbbVie, Boehringer Ingelheim, Intercept, Bristol 
Myers Squibb, Janssen, Medgenics, Eiger, Enyo, Merck; Grant/Research 
Support: Merck, Falk, Novartis, Roche, Gilead, GlaxoSmithKline, Intercept, 
Boehringer Ingelheim, Janssen, Eiger, AbbVie; Speaking and Teaching: 
Falk, Gilead, Roche, AbbVie, Bristol Myers Squibb, Janssen, Merck

Heiner Wedemeyer - Advisory Committees or Review Panels: Falk, Abbvie, 
Novartis, Roche Diagnostics, Eiger, Janssen, GSK, Transgene, MSD, Roche, 
Gilead, Abbott, BMS; Consulting: MyrGmbH; Grant/Research Support: 
Roche Diagnostics, Novartis, Gilead, Roche, Abbott, MSD; Speaking and 
Teaching: Abbvie, Gilead, BMS, MSD, Novartis, ITF

The following people have nothing to disclose: Nico Döscher, 
Freya Wellhöner, Marius Vital, Iris Plumeier, Silke Kahl, Andrej Potthoff, 
Dietmar H . Pieper, Benjamin Heidrich

838
Intestinal type I NKT cells migrate to the liver 
and contribute to hepatocyte apoptosis during 
alcoholic liver disease
Kuei-Chuan Lee1,2, Peng Chen1, Igor Maricic1, Surya Dasgupta1, 
Vipin Kumar1, Bernd Schnabl1; 1University of California San 
Diego, La Jolla, CA; 2Medicine, Taipei Veterans General Hos-
pital, Taipei, Taiwan

Background: Alcoholic liver disease is one of the leading 
causes of cirrhosis . Although intestinal immune cells regu-
late gut homeostasis, little is known about their contri-
bution to alcohol-induced liver injury . Our aim was to 
investigate migration of intestinal immune cells to the 
liver and their contribution to alcoholic liver disease . 
Methods and Results: Kaede is a photoconvertible fluo-
rescent protein that changes from green to red upon 
exposure to violet light . To monitor migration of immune 
cells from the intestine to the liver in vivo, Kaede trans-
genic mice were subjected to the Lieber-DeCarli model . 
After alcohol feeding for 8 weeks, photoconversion was 
performed in mesenteric lymph nodes, and migration of 
photoconverted cells to the liver was analyzed by FACS . An 
increased number of photoconverted B-cells and CD1d-re-
stricted natural killer T (NKT)-cells migrated from mesen-
teric lymph nodes to the liver of alcohol-fed as compared 
with isocaloric diet-fed Kaede transgenic mice . There was 
no difference in cell migration of CD4+ and CD8+ T-cells, 
and dentritic cells . Because CD1d-restricted NKT cells are 
activated by lipid antigens, we used mice with an intes-
tinal epithelial cell specific deletion of PPARγ (PPARγΔIEC) 
and their WT littermates (PPARγF/F) as model for changing 
intestinal lipidomic profiles . And indeed, PPARγΔIEC mice 
exhibited not only a shift of lipids in intestinal entero-
cytes after 8 weeks of alcohol feeding as compared with 

their WT littermates, but CD1d expression as well as 
type I NKT-cell activation markers were upregulated in 
the intestine of alcohol-fed PPARγΔIEC mice, indicative of 
their enhanced activation . Expression level of Fas ligand 
and annexin-V was increased in hepatic type I NKT-cells 
in PPARγΔIEC as compared with PPARγF/F mice following 
ethanol feeding . PPARγΔIEC mice exhibited more hepato-
cyte apoptosis, liver injury and inflammation than PPARγF/F 
mice after alcohol feeding, suggesting that intestinal type 
I NKT cells migrated to the liver and induced hepatocyte 
apoptosis . This was confirmed by co-culture experiments: 
primary mouse hepatocytes co-cultured with hepatic type 
I NKT-cells from alcohol-fed PPARγΔIEC mice showed more 
apoptosis as compared with hepatic type I NKT-cells from 
alcohol-fed WT mice . Finally, Tazarotene, a type I NKT-cell 
inhibitor, ameliorated ethanol-induced liver inflamma-
tion and injury in PPARγΔIEC mice . In summary, migration 
of intestinal type I NKT-cells to the liver contributes to 
hepatocyte death and liver inflammation after chronic 
ethanol feeding . Intestinal NKT-cell activation and migra-
tion represent a novel mechanism for alcoholic liver 
disease development .
Disclosures:
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Nicotinamide N-methyltransferase regulates 
hepatic immunity via gut-liver axis
Nobuhito Taniki1, Nobuhiro Nakamoto1, Yohei Mikami1, 
Po-Sung Chu1, Aya Ugamura1, Shunsuke Shiba1, Rei Miyake1, 
Akihiro Yamaguchi1, Takeru Amiya1, Hirotoshi Ebinuma1, 
Hidetsugu Saito2, Takanori Kanai1; 1Gastroenteroligy and 
Hepatology, Keio University School of Medicine, Tokyo, 
Japan; 2Internal Medicine & Faculty of Pharmacy, Keio Univer-
sity, Tokyo, Japan

BACKGROUND: The gut-liver axis is a clinical topic as a 
potential therapeutic target of liver diseases . We recently 
reported that mice with diminished intestinal barrier 
function exhibited significantly mild liver injury following 
T-cell-mediate liver inflammation in murine tandem 
model of DSS-colitis and Con A-hepatitis . In this DSS-Con 
A model mice, IL-10-producing CD11b+ F4/80+ macro-
phages infiltrate in the inflamed liver and contribute to 
immune tolerance . Although we demonstrated antibiotic 
pretreatment ablated immune tolerance in this model, 
underlyning mechanism remains unknown . In the current 
study, we aimed to identify the specific molecules which 
induce the infiltration of IL-10-producing macrophages 
and involve in immune tolerance via the gut-liver axis . 
METHODS: MyD88-deficient mice were used to investigate 
the involvement of LPS tolerance, a refractory state of 
innate immune cells induced by prior exposure to minute 
amounts of endotoxin . A quantitative analysis of charged 
metabolites by capillary electrophoresis time-of-flight 
mass spectrometry (CE-TOFMS) was performed to inves-
tigate the contribution of metabolites in blood plasma 
derived from DSS-Con A mice, RESULTS: Upregulation 
of interleukin receptor-associated kinase 3 (IRAK3) and 
downregulation of toll like receptor 4 (TLR4) are essen-
tial in LPS tolerance, however, the characteristics were not 
detected in macrophages derived from the liver of DSS-Con 
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A mice . Of note, immune tolerance in the liver by DSS-Con 
A administration was similarly observed in MyD88-defi-
cient mice, suggesting that LPS tolerance-independent 
pathways play a role in this model . By CE-TOFMS, some 
metabolites showed higher value in blood plasma derived 
from DSS-Con A mice compared with that of DW-Con A 
mice . Of those upregulated metabolites, we highlighted 
1-Methylnicotinamide (MNA), known to have an anti-in-
flamattory effect in Con A hepatitis . Nicotinamide N-meth-
yltransferase (NNMT), which is specifically expressed in the 
liver and converts nicotinamide (NA) to 1-MNA, is recently 
reported to reduce the development of experimental 
NASH in mice . We found that NNMT expression is signifi-
cantly higher in DSS-Con A liver compared with DW-Con 
A . Prior injection of 1-MNA followed by sub-lethal dose 
of Con A injection protected mice against the liver inflam-
mation with an increased infiltration of IL-10 producing 
macrophages in the liver . CONCLUSION: This is the first 
report that NNMT and concomitant increase of 1-MNA 
play an integral role in the induction of immune tolerance 
via gut-liver axis, which is independent from LPS-tolerance .
Disclosures:

The following people have nothing to disclose: Nobuhito Taniki, 
Nobuhiro Nakamoto, Yohei Mikami, Po-Sung Chu, Aya Ugamura, 
Shunsuke Shiba, Rei Miyake, Akihiro Yamaguchi, Takeru Amiya, 
Hirotoshi Ebinuma, Hidetsugu Saito, Takanori Kanai
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Lactobacillus Casei Shirota (LCS; Yakult) 
vs Placebo in patients with well-compen-
sated cirrhosis: A double-blind, randomized 
controlled study
Jane Macnaughtan1, Elisabet García López2, Win-
ston Lu1, Helen Jones1, Rohit Sawhney1, Joanne Marsden3, 
Nathan Davies1, I. Jane Cox4, Gavin Wright5, Linda Thomas6, 
Rajeshwar Mookerjee1, Rajiv Jalan1; 1ILDH, University College 
London, London, United Kingdom; 2EF-CLIF, Barcelona, Spain; 
3King’s College Hospital, London, United Kingdom; 4The Insti-
tute of Hepatology, London, United Kingdom; 5Basildon and 
Thurrock University Hospitals NHS Foundation Trust, Essex, 
United Kingdom; 6Yakult GB, Middlesex, United Kingdom

Background:Bacterial translocation(BT) plays an important 
role in mediating neutrophil dysfunction in patients with 
cirrhosis . The primary end point of this double blind, 
randomized, placebo controlled clinical trial was to ascer-
tain whether probiotic LCS (Yakult) was safe and could 
improve neutrophil function and rates of significant 
infection in patients with well-compensated cirrhosis . 
Secondary end-points included effects on cytokine profile 
and BT . Methods: 92 patients with stable all cause cirrhosis 
were randomized to receive LCS or placebo(PL) tds for 6 
months (1:1) . Randomization was stratified by alcoholic 
and non-alcoholic etiology (n=46 per group) . Neutro-
phil function, cytokine, endotoxin concentrations, serum 
bacterial DNA positivity, intestinal permeability assays 
and urine 1NMR spectroscopy were performed . Data 
were analysed on an intention to treat basis . Results:Pa-
tients were well-matched with regards to age (59(51-65)
vs55(50-62), sex (Male:70vs73%) and MELD score (9(7-10)
vs8(7-11) . LCS was associated with a significant improve-
ment in neutrophil PMA-induced ROS production [PL-6 .4(-
32 .1-14 .41) vs LCS10 .1(-7 .0-44 .3), p=0 .03] which was more 
marked in patients with abnormal neutrophil function at 
baseline,(p=0 .02) . No significant differences in neutrophil 
ROS, E .coli-induced ROS or phagocytosis were observed . 
LCS therapy was associated with a significant reduction 

in plasma MCP-1 concentrations [PL(14(8-23)), LCS(8(5-
14)), p=0 .02] . On pre-specified sub-group analysis, LCS 
also significantly lowered IL-1b in the alcoholic patients 
[PL(0 .4(0 .3-0 .9), LCS(0 .1(0 .1-0 .1), p=0 .04] . LCS therapy also 
significantly lowered IL-17a [PL(7(2-10), LCS (2(2-3), p=0 .02] 
and MIP-1b concentrations [PL(34(30- 37), LCS(18(16-23), 
p=0 .04] in patients with non-alcoholic cirrhosis . Lactu-
lose:Rhamnose assays were in the normal range in both 
groups . Bacterial DNA positivity and endotoxin concentra-
tions were similar at baseline and did not change signifi-
cantly during follow-up . No significant differences in 
urinary 1NMR profiles were observed between PL and LCS 
groups at baseline or at 6 months . LCS administration was 
safe and no episodes of infections warranting hospitaliza-
tion were observed during the study period . Conclusion: 
The results of this randomized trial show that LCS therapy 
was safe and exerts a beneficial effect on neutrophil func-
tion and markers of systemic inflammation independent 
of measures of gut permeability, BT and metabolomic 
profile . The lack of any clinically significant infections and 
other complications does not allow determination of clin-
ical effectiveness of LCS . Future clinical trials should focus 
on patients with advanced cirrhosis .
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Gut microbiome of alcoholic hepatitis patients 
is disparate from those of alcoholic pancre-
atitis and both being distinct from respective 
healthy controls
Cyriac A. Philips5,1, Nikhil Phadke2, Shatakshi Ranade2, 
Karthik Ganesan3, Rosmin Francis1, Rajeev Tharath1, 
Philip Augustine4; 1Clinical Research, PVS Memorial Hospital, 
Cochin, India; 2Molecular, Cellular and Developmental Biol-
ogy, Genepath Dx, Pune, India; 3Biomedical Software and 
Instrumentation, Helicalbio, Ann Arbor, MI; 4Gastroenterol-
ogy, PVS Memorial Hospital, Cochin, India; 5Hepatology and 
Transplant Medicine, PVS Memorial Hospital, Cochin, India

Introduction: Alcoholic hepatitis (AH) is associated with 
gut dysbiosis in mouse models . Serum metabolomics in 
human-AH showed similar findings . Altered gut micro-
biota in alcoholic pancreatitis (AP) is not demonstrated . 
We aimed to demonstrate gut dysbiosis in AH and AP 
compared with respective healthy controls (HC) and each 
other . Methods: Clinical and biochemical assessment in 30 
AH, fecal metagenomic and predicted functional profiling 
of microbial communities undertaken in 26 AH + 7 AP, 
their respective HC (relatives of AH n=17, unrelated HC 
for AH n=15, relatives of AP n=4) using standard norms . 
Results: AH-all males, mean age 47 .2±8 .8yr, bilirubin 10 .2 
(3 .7-33 .3) mg/dL, DF 59 .2 (12 .9-204), CTP 10 .7±1 .9, MELD 
23 .4±5 .3; AP-all males, 41 .4±10 .1yr, Ranson score 2(1-3), 
CTSI 10 (6-10), organ failures 2 (1-6) . AH (n=26): Enterobac-
teraciae (20 .11%), Bacteroides (10 .6%), Bifidobacterium 
(9 .4%); AP(n=7): Bacteroides (19 .9%), Enterobacteraciea 
(12 .8%), Coriobacteraciea (10 .6%), Lactobacillus (9 .03%); 
HC(n=32/4): AH/AP – Bacteroides (11 .8%), Ruminococcacea 
(11 .4%), Bifidobacterium (10 .8%) / Prevotella(15 .1%), 
Bacteroides(15 .1%), Coriobacteraciae(12 .6%) . Statisti-
cally significant differences in species composition noted 
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between AH and AP vs HC and AH vs AP on linear discrim-
inant analysis and effect size methodology . Proteo-
bacterium was predominant in both disease groups . 
Predictive functional profiling revealed cellular processing 
and signaling and membrane transport systems to be 
upregulated in AH than AP . However, bacterial chemo-
taxis and expression of motility proteins were equivocal 
in both . Conclusion: Differential gut dysbiosis is evident 
in both AH and AP, and in comparison to HC . Pathways of 
cellular function and metabolism are maximmaly affected 
in both, albeit differently . Further omics based studies 
could elucidate reasons for development of AH in contrast 
to AP in alcohol consumers, paving way for precision 
metagenomics based treatments .
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Gut dysbiosis and altered plasma short chain 
fatty acid profile underlie the pathogenesis of 
nonalcoholic steatohepatitis
Kazuchika Nishitsuji1, Koichi Inoue2, Hiroyasu Akatsu3, Koi-
chi Tsuneyama4; 1Department of Molecular Pathology, Grad-
uate School of Biomedical Sciences, Tokushima University, 
Tokushima, Japan; 2Laboratory of Clinical and Analytical 
Chemistry, College of Pharmaceutical Sciences, Ritsumeikan 
University, Shiga, Japan; 3Department of Medicine for Aging 
in Place and Community-Based Medical Education, Nagoya 
City University, Graduate School of Medical Sciences, Aichi, 
Japan; 4Department of Pathology and Laboratory Medicine, 
Graduate School of Biomedical Sciences, Tokushima Univer-
sity, Tokushima, Japan

Background and Aim Short chain fatty acids (SCFAs) are 
fermentation products of gut microbiota . Although the 
exact mechanism is unknown, growing evidence supports 
a role of gut microbiota in metabolic disorders including 
nonalcoholic steatohepatitis (NASH) . We have previously 
shown that NASH developed spontaneously in Tsumura 
Suzuki obese diabetes (TSOD) mice was improved by daily 
coffee intake . Here, we addressed the correlation between 
gut microbiota, SCFAs, and NASH by using the sponta-
neous model . Methods The taxonomic compositions of gut 
microbiota in TSOD and age-matched non-obese control 
(TSNO) mice were determined by using 16S ribosomal RNA 
gene sequencing of DNA extracted from fecal samples . 
SCFAs in plasma samples were analyzed using gas chroma-
tography . As the therapeutic treatment of NASH, 8 weeks 

old (8-wo) TSOD mice were orally administered with coffee 
(0 .5%) or its ingredients, caffeine (0 .012%) or chlorogenic 
acid (0 .0195%), for 16 weeks (hereafter referred to as 
“coffee groups”) . Results Enriched levels of Gram-pos-
itive bacteria and decreased levels of Gram-negative 
bacteria were shown in 24-wo NASH-affected TSOD mice, 
compared with age-matched TSNO mice . At the phylum 
level, the abundance of Bacteroidetes in 24-wo TSOD mice 
was lower, while the abundance of Firmicutes was higher 
than that in TSNO mice . Within the phylum Firmicutes, the 
abundances of 3 families and 4 genera showed marked 
increases in TSOD mice . At the genus level, a pathobiont 
Bilophila, and lactate-producing bacteria such as Lactoba-
cillus and Bifidobacterium were significantly higher . The 
total SCFA level in plasma was lower in 24-wo TSOD mice 
with a favorable trend (p = 0 .08) . Acetate, propanoate, 
and lactate form the major part of plasma SCFAs . Acetate 
was significantly decreased in TSOD mice, whereas lactate 
was increased . The minor SCFAs in 24-wo TSNO mice such 
as isobutyrate, pentanoate, pivalate, and hexanoate 
were not detected in TSOD mice . In the coffee groups, 
of which liver lobular inflammation was improved, the 
altered SCFA profile was reversed except that propa-
noate and butyrate showed further increases . Although 
the increase in Bilophila was rescued in the coffee groups, 
overall coffee-treatment did not result in recovery of the 
TSOD microbiome, rather, caused additional changes such 
as increases in Actinobacteria and Bifidobacterium within 
this phylum . Conclusions Gut dysbiosis and abnormal 
plasma SCFA profiles were observed in TSOD mice, both of 
which potentially contribute to the NASH pathology . We 
also propose that TSOD mouse is a useful model to study 
gut dysbiosis, SCFAs, and metabolic syndrome .
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Impairment of 25-hydroxylation of Vitamin D 
Promotes Liver Fibrosis through Gut Dysbiosis
Pengfei Wu1, Yilan Zeng2, Mei Luo1,2, Han Zheng1, Jing-
jing Chen1, Yong Liu2, Dongxia Luo2, Richard Hu4, Qun Sun1, 
Yang Li3, YUAN-PING HAN1,5, Stephen J. Pandol5; 1Sichuan 
University, Chengdu, China; 2Chengdu Public Health and Ther-
apeutic Center, Chengdu, China; 3Chengdu Tongde Pharma-
ceutical Co. Ltd., Chengdu, China; 4Olive View-UCLA Medical 
Center, Los Angeles, CA; 5Cedars-Sinai Medical Center, Los 
Angeles, CA

Background: In previous work, we found that vitamin D 
receptor (VDR) is highly expressed in the Paneth cells of 
the distal region of small intestine . We found that elimi-
nation of vitamin D from a diet or genetic deletion of VDR 
in mice fed a high fat diet (HFD) markedly augmented 
Non-Alcoholic Steatohepatitis (NASH) and diabetes which 
were associated with endotoxemia and loss of Paneth 
cell alpha-defensins which regulate the gut microflora . 
Hypothesis: We reason here that in animal models and 
patients with liver diseases, the liver injury may hamper 
the synthesis of bioactive vitamin D (25-hydroxylation of 
VD), resulting in decreased secretory a-defensins from 
Paneth cells, gut dysbiosis and exacerbation of liver 
pathology . Methods: (1) Plasma levels of 25-(OH) VD3 
and endotoxin in the CCl4 animal model of liver fibrosis 
and the chronic HBV patients were measured for associ-
ation with of gut microflora and liver histology . (2) The 
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mice were treated by oral gavage of the synthetic human 
alpha-defensins, DEFA5, or fecal bacterial transplant from 
normal mice followed by monitoring the impact on gut 
microbiota and liver histology . Results: (1) In the animal 
model, the plasma levels of 25-OH VD3 and hepatic 
Cyp27A1 were significantly decreased with liver fibrosis . In 
addition, expression of secretory a-defensins in the ileum 
in the fibrotic mice was impaired, leading to gut dysbi-
osis, featured as elevation of phylum Firmicutes and loss 
of Bacteroidetes . Most Bacteroidetes are Gram-negative 
bacteria; and their loss, presumably death, is associated 
with increased plasma levels of endotoxin and inflamma-
tion in the liver . (2) Oral administration of DEFA5 restored 
gut eubiosis, and suppressed inflammation, and relieved 
the CCl4-induced liver fibrosis in the mice . Moreover, the 
DEFA5 treatment enhanced expression of MMP and down 
regulation of TIMP to promote resolution of liver fibrosis . 
(3) Transplant of the donor fecal bacteria from the DEFA5 
treated-fibrotic mice partially inhibited the liver fibrosis in 
the receipting mice . (4) Clinical study showed association 
of vitamin D deficiency and dysbiosis in the HBV patients . 
Conclusion: Chronic liver injury and fibrosis may create 
deficiency of 25-OH vitamin D, which consequently impairs 
the Paneth cell alpha-defensins, leading to dysbiosis and 
endotoxemia to exacerbate stellate cell activation and 
fibrosis furthering the severity and perpetuation of the 
liver diseases .
Disclosures:
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Gut microbiota-driven IL-17 responses by 
intrahepatic γδ T cells mediates pathology of 
cholestatic liver disease
Manoj Thapa1, Dana Tedesco1, Chui Yoke Chin2, Eliza-
beth Elrod1, Sanjeev Gumber4, Yong Ge3, Minghao Gong3, 
Mansour Mohamadzadeh3, David Weiss2, Arash Grakoui2; 
1Division of Microbiology & Immunology, Yerkes National Pri-
mate Research Center, Emory University, Atlanta, GA; 2Medi-
cine, Division of Infectious Diseases, Emory University, Atlanta, 
GA; 3Infectious Disease and Pathology, College of Veterinary 
medicine, University of Florida, Gainsville, FL; 4Pathology and 
Laboratory Medicine, Emory University, Atlanta, GA

Background: Defects in MDR3 locus, which encodes a 
biliary transport protein, are associated with a spectrum of 
chronic cholestatic liver diseases in humans . Exacerbation 
of liver disease has been linked to elevated interleukin 
(IL)-17A, yet factors governing this IL-17A increase are not 
understood . Here, we have investigated how alterations in 
gut microbiota drive intrahepatic γδ T cell IL-17 responses 
during cholestatic liver disease progression . Methods: 
We extracted fecal DNA from multidrug resistance gene 
2 knock out (Mdr2-/-) mice, genetic ortholog of MDR3, 
during the onset (8 weeks) and the peak (25 weeks) of liver 
fibrosis and processed for 16s ribosomal DNA sequencing 
to determine the relative enrichment of various bacterial 
families in the gut . Standard bacterial culture was used 
to enumerate bacterial pathogens and isolated bacteria 
were processed to matrix-assisted laser desorption/ioniza-
tion time of flight (MALDI-TOF) mass spectrometry for 
their identification . Using a novel in vivo antibody labeling 
technique, we characterized an invariant population of 

IL-17A+ γδ T cells in the livers of Mdr2-/- animals . Finally, 
we administered anti-γδTCR antibody (I .P .) into Mdr2-/- 
animals from 8 weeks to 25 weeks and determined 
the therapeutic effect of γδ T cells blockade on disease 
progression . Results: In Mdr2-/- animals, we found that the 
biochemical processes of cholestasis drives the liver-spe-
cific alterations in γδ T cell compartments and expansion 
of an invariant population of Vγ6Jγ1 γδ T cells . This subset 
of γδ T cells was the primary source of IL-17, and its expan-
sion correlated with serum IL-17A levels . Simultaneously, 
cholestasis mechanisms selectively enriched intestinal 
microflora predominantly for Lactobacillus sp ., which 
could induce hepatic inflammation and increase serum 
IL-17 in Wild type FVB/ N animals upon intraperitoneal 
administration . Importantly, antibody-mediated blockade 
of γδTCR attenuated liver fibrosis via targeting Vγ chains of 
IL-17 producing γδ T cells populations . Conclusions: These 
findings reveal that alterations in gut microbiota drive 
pathogenic γδ T cell IL-17 responses during cholestatic liver 
disease . 
Disclosures:

The following people have nothing to disclose: Manoj Thapa, Dana Tedesco, 
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845
Portal LPS Is Associated With Immune And Bile 
Acid Changes In The Portal Venous Circulation 
Across The Spectrum Of Chronic HCV-Associ-
ated Liver Disease
Ohad Etzion1, Rabab Ali1, Grace Y. Zhang1, Eliza-
beth C. Townsend1, Christopher Koh1, Elliot Levy2, Shakun-
tala Rampertaap3, Sergio Rosenzweig3, David E. Kleiner4, 
Theo Heller1; 1Liver Diseases Branch, NIDDK, National Insti-
tutes of Health, Bethesda, MD; 2Department of Diagnostic 
Radiology, CC, National Institutes of Health, Bethesda, MD; 
3Immunology Service, Department of Laboratory Medicine, 
CC, National Institutes of Health, Bethesda, MD; 4Laboratory 
of Pathology, NCI, National Institutes of Health, Bethesda, MD

Background: Microbial translocation (MT) to the systemic 
circulation from the gut is implicated in the progression 
of decompensated cirrhosis . Lipopolysaccharide (LPS) in 
decompensated cirrhosis has been linked to alterations in 
immune and bile acid (BA) profiles in peripheral circula-
tion . However, these associations have yet to be investi-
gated in the portal vein in earlier stages of chronic liver 
disease (LD) . Aim: To explore MT to portal vein across the 
spectrum of chronic HCV-associated LD and its association 
with immune and BA changes . Methods: HCV-infected 
patients underwent liver biopsy with portal vein cannu-
lation (LBPVC) . Direct portal pressure (PP) and portal and 
peripheral venous samples were obtained . Ishak score 
(IF) was used to score fibrosis . ELISAs, mass spectrometry, 
and flow cytometry were performed to assess LPS and 
cytokines, primary and secondary BA, and T & NK cells, 
respectively . Results: 29 patients underwent LBPVC . PP 
ranged between 2-32 mmHg . Patients were categorized as 
non-cirrhotic (NC) (IF 0-4, n=16) and cirrhotic (IF 5-6, n=13) . 
While portal and peripheral levels of LPS were not signifi-
cantly different across the entire cohort and portal LPS 
only trended toward higher levels in cirrhotics compared 
to NC, the ratio of portal LPS to peripheral LPS concen-
tration (LPS ratio) positively correlated with IF (Spearman 
r=0 .50, p=0 .005) and PP (r=0 .45, p=0 .01) and negatively 
with platelets (r=-0 .58, p=0 .002) . LPS correlated with levels 
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of pro-inflammatory cytokines IL-12p40 (r=0 .44, p=0 .02) 
and IL-8 (r=0 .39, p=0 .04) in portal blood, not in peripheral . 
Additionally, IL-8 increased in cirrhotics compared to NC 
only in portal blood (p = 0 .02, Mann-Whitney) . Central 
memory CD4+ T cells (CD62L+/CD45RA-) (Tcm) (r=0 .53, p 
=0 .003) and NK cells (CD3-/CD56+) (r=0 .58, p =0 .001) were 
associated with portal LPS, but not peripheral . Tcm counts 
were higher in portal blood of cirrhotics compared to NC (p 
=0 .002) . Portal LPS positively correlated with portal levels 
of primary (Glycochenodeoxycholate; r=0 .38, p=0 .04), but 
not secondary BA . LPS did not correlate with peripheral 
BA . Conclusions: LPS is found in portal blood of patients 
with compensated LD . LPS is increased in portal blood rela-
tive to peripheral blood with disease progression . Elevated 
LPS is linked to a more pronounced inflammatory environ-
ment as well as marked innate and adaptive immune aber-
rancies, only in portal serum . In addition, increased LPS 
associated with higher primary BA in portal blood suggests 
alterations in BA metabolism . These changes are confined 
to the portal system before reaching the liver, implicating 
a role for changes in portal blood in LD progression .
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846
Tauroursodeoxycholic acid modulates gut 
microbiota to inhibit intestinal inflammationin 
NAFLD mice
Ling Yang1, Weijun Wang1, Jinfang Zhao1, Qingjing Zhu2, 
Wenfang Gui1, Li Xiao1, Xiaohua Hou1; 1Division of Gastro-
enterology, Tongji Medical College, Huazhong University of 
China, Wuhan, China; 2Wuhan Medical Treatment Center, 
Wuhan, China

Background Gut microbiota has been reported to be asso-
ciated with the progression of nonalcoholic fatty liver 
disease (NAFLD) . Microbiota modulation is an emerging 
therapeutic strategy for NAFLD . Although bile acids are 
known to be modulated by gut microbiota, wheather 
tauroursodeoxycholic acid (TUDCA) administration 
changes gut microbiota in NAFLD is not known . We investi-
gated the effect of TUDCA on gut microbiota composition, 
intestinal barrier function, and intestinal inflammation in 
mice with high fat diet (HFD)-induced NAFLD . Methods A 
NAFLD mouse model was established by feeding a mouse 
with HFD for 16 weeks . TUDCA was orally administrated 
during the last 4 weeks . We examined the effect of TUDCA 
on gut microbiota by 16S rRNA sequencing . Whereby the 
expression of intestinal tight junction genes and inflam-
matory genes was determined by q-PCR . The tissue 
inflammation was evaluated with H&E staining . Results 
In comparison with controls, HFD-fed mice were associ-
ated with reduced microbial alpha diversityand displayed 
an increase of Firmicutes, but a decrease of Bacteroi-
detes . However, compared with HFD-fed mice, TUDCA-
treated animals showed a decrease of Firmicutes, and an 
increase of Bacteroidetes . Furthermore, Faecalibacterium, 
Akkermansia, Paraprevotella, YS2, Dehalobacterium and 
Moryella were markedly increased after TUDCA admin-
istration . But Mucispirillum and Ruminococcus gnavus 
significantly decreased after TUDCA treatment in NAFLD 
mice . In parallel with gut microbiota remolding, TUDCA 
decreased levels of gut inflammatory cytokines and upreg-

ulated expressions of tight junction molecules in HFD-fed 
mice . Moreover, TUDCA also increased the gut mucin lyso-
zyme and galactosylation modification with gut micro-
biota alteration and intestinal inflammation attenuation . 
Conclusions In NAFLD mice, TUDCA administration causes 
profound changes in intestinal microbiota composition . 
In addition, TUDCA also ameliorates gut inflammation, 
improves intestinal barrier function, and inhibits the intes-
tinal inflammation in NAFLD mice . These effects indicated 
that TUDCA could be used as an alternative approach to 
prevent gut dysbiosis in NAFLD .
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The Role of Intestinal Reg3 lectins for Non-Alco-
holic-Steatohepatitis
Sena Bluemel1, Lirui Wang1, Cameron Martino2, Suhan Lee1, 
Brandon Williams1, Angela Horvath3, Vanessa Stadlbauer3, 
Karsten Zengler2, Bernd Schnabl1,4; 1Department of Medicine, 
University of California San Diego, La Jolla, CA; 2Department 
of Pediatrics, Division of Host-Microbe Systems & Therapeu-
tics, Center for Immunity, Infection & Inflammation, Univer-
sity of California San Diego, San Diego, CA; 3Department of 
Internal Medicine, Division of Gastroenterology and Hepatol-
ogy, Medical University of Graz, Graz, Austria; 4VA San Diego 
Healthcare System, San Diego, CA

Background: C-type regenerating islet derived-3 (Reg3) 
lectins are secreted by Paneth and intestinal epithelial 
cells to defend against pathogens and to keep commensal 
bacteria at a distance . We previously showed that defi-
ciency of Reg3g and Reg3b facilitates alcohol-induced 
bacterial translocation and alcoholic liver disease . Intes-
tinal Reg3g is downregulated in animal models of 
diet-induced obesity, but the functional consequences 
for non-alcoholic steatohepatitis (NASH) are unknown . 
The aim of this study was to investigate the role of Reg3 
lectins in NASH . Methods and Results: NASH was induced 
by a 20-week fast-food diet (FFD) in C57BL/6 mice . Glucose 
tolerance was assessed after 2 and 18 weeks, insulin resis-
tance after 19 weeks of feeding . After 20 weeks, FFD 
induced obesity, insulin resistance, liver injury (plasma 
AST), liver inflammation (expression of Tnf and Ccl2), 
hepatic steatosis and liver fibrosis (expression of Col1α1) 
to a similar extent in Reg3g deficient mice and their wild-
type (WT) littermates . Only the development of glucose 
intolerance over time was more pronounced with Reg3g 
deficiency . Mucosa-associated microbiome, bacterial trans-
location to mesenteric lymph nodes (MLN) and to the liver 
were not significantly different . Plasma endotoxin (lipo-
polysaccharide) levels were higher in Reg3g deficient mice, 
indicating some intestinal barrier dysfunction . Reg3g defi-
ciency was not compensated by ileal Reg3b expression . 
FFD decreased REG3G in the duodenum, but increased 
REG3G in the jejunum and ileum – a finding compatible 
with physiologic response to the presence of intestinal 
bacterial overgrowth in FFD-fed animals . Reg3b deficient 
mice and their WT littermates also had a similar extent 
of FFD-induced obesity, liver injury, liver inflammation, 
hepatic steatosis and liver fibrosis . Interestingly, Reg3b 
deficiency did not lead to glucose intolerance and insulin 
resistance over time . Bacterial translocation to MLN and 
plasma endotoxin levels were equal in both genotypes . 
Like REG3G, REG3B was increased in the ileum and in the 
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jejunum of FFD-fed mice . To corroborate the data, trans-
genic mice overexpressing Reg3g (Reg3g-Tg) in intestinal 
cells were used . These mice also developed obesity, liver 
injury, hepatic steatosis, and liver fibrosis similar to their 
WT littermates . Reg3g-Tg mice, but also their WT litter-
mates, were protected from development of insulin resis-
tance and glucose intolerance over time . Conclusion: In 
contrast to alcoholic liver disease, intestinal Reg3 lectins 
do not influence the development of diet-induced obesity 
and NASH . Only glucose metabolism seems to be influ-
enced by Reg3g deficiency .
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848
Aldose Reductase Gene Shapes the Gut Micro-
biome and Contributes to Dietary Glucose 
Induced Hepatic Steatosis: Effect of Environ-
ment-host Genetics Interaction on the Patho-
genesis of Hepatic Steatosis
Ming Song1, Xiaohong Li1, Hongxue Shi1, Hong Gao1, Jian Jin1, 
Matthew Cave1, Craig J. McClain1,2; 1University of Louisville, 
Louisville, KY; 2Robley Rex VAMC, Louisville, KY

Background: The interaction of environmental and 
genetic factors shapes the gut microbiome and contrib-
utes to metabolic phenotypes . Aldose reductase (AR) is a 
key enzyme in the polyol pathway which plays a critical 
role in the development of the metabolic syndrome and 
nonalcoholic steatohepatitis (NASH) . However, whether 
and how AR shapes the gut microbiome remain unknown . 
Methods: Eight week-old male C57BL/6J mice (wild-type) 
and AR knockout (ARKO) mice were assigned to four 
groups: wild-type water, wild-type glucose, ARKO water, 
ARKO glucose (n=10/group) . Mice were fed with tap 
water or tap water containing 10% glucose (w/v) with ad 
libitum access to normal chow diet for 15 weeks . Calorie 
intake, liver histology and glucose tolerance were eval-
uated . The cecal microbiome was analyzed by 16S rDNA 
sequencing . Results: Both wild-type and ARKO mice fed 
with glucose developed obesity and steatosis compared 
to the controls . However, ARKO mice fed with glucose 
exhibited more severe obesity and steatosis compared 
to the wild-type controls, although the caloric intakes 
were similar . Moreover, ARKO water mice developed 
mild steatosis spontaneously . ARKO mice showed glucose 
intolerance, but wild-type mice did not . Analysis of the 
taxonomic composition of the gut microbiome at the 
phylum level revealed that ARKO mice exhibited dysbi-
osis characterized by significantly increased Proteobacteria 
and decreased Verrucomicrobia compared to the wild-
type controls . Moreover, ARKO mice showed markedly 
decreased beta diversity . It appears that these alterations 
are affected by the AR gene, but not by dietary glucose . At 
the family or genus level, Akkermansia was not detected 
in ARKO mice, whereas the abundance of Desulfovibrion-
aceae, which belongs to the class of Deltaproteobacteria, 
was significantly higher in ARKO mice compared to wild-
type mice . In wild-type mice, glucose feeding resulted in 
a significant decrease in the abundance of Akkermansia 
(from 12 .9% to 5 .2%), and a robust increase in the abun-
dance of Desulfovibrionaceae (from 0 to 5 .7%), which 

exhibits a similar pattern as that in ARKO mice, but to a 
lesser extent . Conclusions: Our data demonstrated that AR 
plays a role in shaping the gut microbiome, reinforcing the 
concept that host genetics may influence the composition 
of gut microbiome, thereby impacting host metabolism . 
Genetics-environment interactions may contribute to the 
development of steatosis via altering the gut microbiome . 
The underlying mechanism(s) are currently under investi-
gation .
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849
Intestinal Hypoxia-Inducible Factor 1α Deple-
tion Exacerbates Acute Alcohol-Induced Liver 
Injury In DSS-Treated Mice Through CRAMP-Me-
diated Signaling
Tuo Shao1, Fengyuan Li1, Craig J. McClain1,2, Wenke Feng1; 
1University of Louisville, Louisville, KY; 2Robley Rex VAMC, 
Louisville, KY

Inflammatory bowel diseases (IBD) are characterized by 
repeated injury to the mucosa and loss of the intestinal 
epithelial barrier function . Loss of barrier function has 
also been considered one of the major contributors to 
the development of alcoholic liver disease (ALD) . Previous 
studies indicated that ALD is associated with colitis in 
patients . However, the underlying mechanism is unclear . 
Hypoxia-inducible factor 1α (HIF1α) plays a critical role in 
the intestinal barrier integrity . We hypothesize that intes-
tinal HIF1α deletion increases intestinal permeability and 
decreases antimicrobial peptide expression resulting in 
an increased endotoxin release from the gut lumen and 
LPS-TLR activation in the liver . To test this hypothesis, wild 
type (WT) and intestinal epithelial-specific HIF1α knockout 
(IEhif-1α-/-) mice were fed 3% dextran sodium sulfate (DSS) 
in drinking water for 7 days and a bolus of alcohol at 6g/kg  
was gavaged 9 hours before sacrifice . DSS treatment caused 
a greater colitis score in the IEhif-1α-/- mice . Intestinal 
inflammation, mucosal abnormality and serum LPS eleva-
tion were also more severe in the IEhif-1α-/- mice than that 
in the WT mice . Further analysis showed that DSS induced 
a significant increase in the expression of cathelicidin-re-
lated antimicrobial peptide (CRAMP), a transcriptional 
target of HIF1α which plays an important role in bacterial 
homeostasis and reducing TLR4-mediated inflammatory 
signaling through LPS neutralization . As expected, CRAMP 
expression was significantly decreased, and LPS level was 
markedly increased, in the IEhif-1α-/- mice upon DSS treat-
ment and alcohol gavage . Unlike alcohol exposure, DSS 
treatment alone did not cause liver injury in both WT and 
IEhif-1α-/- mice . However, serum ALT and AST levels and 
hepatic triglyceride levels were significantly elevated by 
binge alcohol in the DSS-treated IEhif-1α-/- mice . Hepatic 
histology analysis showed that IEhif-1α-/- mice had an 
increased inflammatory cell infiltration . Importantly, intes-
tinal expression of CRAMP protein was markedly decreased 
in alcohol exposed and DSS-treated IEhif-1α-/- mice . In vitro 
study using murine macrophage RAW264 .7 cells showed 
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that synthetic CRAMP significantly suppressed LPS-induced 
pro-inflammatory cytokine expression . In conclusion, our 
results demonstrated that in IEhif-1α-/- mice, DSS-induced 
colitis increases intestinal permeability and endotoxemia 
and decreased CRAMP expression, leading to an enhanced 
macrophage activation and liver steatosis and injury as a 
result of binge alcohol exposure . Activation of intestinal 
HIF1α might be an effective strategy for the treatment of 
colitis-associated ALD .
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850
Microbial Translocation in the Contexts of 
Hepatitis B Infection and Hepatitis D Infection
Elizabeth C. Townsend1, Grace Y. Zhang1, Rabab Ali1, 
Pallavi Surana1, Marian L. Firke1, Mi Sun Moon1, Ma 
Ai Thanda Han1, David E. Kleiner2, Christopher Koh1, 
Theo Heller1; 1Liver Diseases Branch, National Institutes of 
Health, Bethesda, MD; 2National Cancer Institute, Bethesda, 
MD

Background: Increased microbial translocation (MT) into 
the systemic circulation is associated with liver disease 
progression . This has been described in chronic hepatitis 
C, however, MT and the associated immune responses 
have yet to be defined in chronic hepatitis B (HBV) and 
chronic hepatitis D (HDV) . Aim: To characterize MT and 
associated immune responses in chronic HBV and HDV 
at various stages of disease . Methods: Serum from HBV, 
HDV, and healthy control (HC) subjects were obtained . 
HBV and HDV patients (pt) were categorized by the aspar-
tate aminotransferase to platelet ratio index (APRI) into 
mild (< 0 .5), moderate, and severe (> 1 .0) disease . Levels 
of cytokines, microbial products, and microbial DNA were 
assessed in a single treatment-naïve time point for each 
pt . Bacterial species present within pt sera were identified 
via next generation sequencing . Results: 53 HBV, 43 HDV 
and 36 HC subjects were evaluated . The fungal product 
betaglucan (BG) is significantly higher in HBV and HDV pt 
compared to HC (p < 0 .0001 for both) . HBV and HDV pt 
show higher levels of lipopolysaccharide (LPS), a compo-
nent of gram-negative bacteria, compared to HC (p = 0 .009 
and < 0 .0001) . Gram-positive bacterial peptidoglycan (PG) 
is higher in HBV compared to HDV and HC (p < 0 .0001 for 
both) . Within both HBV and HDV cohorts, PG correlates 
with cytokines associated with anti-microbial immune 
responses . These include IL1b, IL8, IL12p70, and IL13 (HBV: 
spearman r = 0 .77, = 0 .94, = 0 .65, = 0 .70 for each cytokine 
respectively, p < 0 .0001 for all; HDV: r = 0 .77, = 0 .69 for IL8 
and IL13 p < 0 .0001 for both, r = 0 .45, = 0 .32 for IL1b and 
IL12p70 p < 0 .05 for both) . Greater proportions of HBV and 
HDV pt translocate multiple bacterial products (two-way 
ANOVA p < 0 .0001) . The number of microbial products 
translocated correlates with IL8 and IL13 (HBV: r = 0 .46, 
= 0 .33 respectively, p < 0 .05 for both; HDV: r = 0 .45, = 
0 .37 respectively, p < 0 .05 for both) . Pt with HBV and HDV 
have a greater qt-PCR detectable bacterial DNA levels in 
sera . Next-generation sequencing revealed changes in the 
abundance of bacterial genera and an increasing propor-
tion of gram-positive genera with disease progression . 

Conclusions: HBV and HDV pt display increased translo-
cation of gram-positive bacterial and fungal products into 
serum . While HBV pt have greater gram-negative bacte-
rial translocation . The increased proportion of gram-pos-
itive genera associated with disease progression and the 
significant correlations of PG with cytokines associated 
with anti-microbial responses, suggests particular classes 
of microbes may contribute to the inflammatory immune 
environment and possibly disease progression .
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851
A novel combined Gut Fungal and Bacterial 
metric, Bacteroidetes/Ascomycota ratio, is 
independently Associated with Hospitalization 
Risk in Cirrhotic Patients
Jasmohan S. Bajaj1, Andrew Fagan1, Edith A. Gavis1, Mela-
nie White1, Masoumeh Sikaroodi2, Douglas M. Heuman1, 
Binu John1, Michael Fuchs1, Patrick M. Gillevet2; 1Virginia 
Commonwealth University and McGuire Veterans Affairs 
Medical Center, Richmond, VA; 2George Mason University, 
Manassas, VA

Cirrhotics have a high rate of hospitalizations, which can 
be incompletely predicted by clinical features . Cirrhotics 
have an unfavorable bacteria microbiota (dysbiosis) but 
changes in fungi have also been detected . Aim: Deter-
mine the contribution of bacterial and fungal dysbiosis 
on hospitalization risk in cirrhosis . Methods: Cirrhotics 
underwent stool analysis for bacterial (Multi-tagged 
pyrosequencing 16S rRNA) and fungal (18S rRNA) analysis . 
Demographics, infections, MELD score, etiology, medica-
tions & prior hepatic encephalopathy (HE) were recorded . 
Patients were followed for 90 days/till a non-elective 
admission . Multi-variable analysis using clinical features 
and bacterial (Bacteroidetes, Proteobacteria, Firmicutes) 
and fungal (Ascomycota, Basidiomycota) phyla & diver-
sity were studied . Results: 143 cirrhotics (56 yrs, 52%HCV, 
MELD 16) were included, of which 90 day data was avail-
able for 123 pts (12 died, 8 lost to f/u) . 27 (21%) pts were 
readmitted a median of 39 days post-enrollment for 
liver-related reasons (HE 14, Infections 6, anasarca 4, hypo-
natremia 3, GI bleeding 2) . Infections and HE at baseline 
were higher in admitted pts . There was a lower fungal 
diversity & differences in bacteria/fungal phyla between 
admitted/not admitted pts (Table) . On multi-variable 
analysis, Bacteroidetes/Ascomycota ratio was protective 
against hospitalizations (OR:0 .10 CI 0 .01-0 .94, p=0 .04) 
independent of HE (OR 5 .3, CI 1 .34-20 .6, p=0 .01) . MELD, 
medications, demographics, individual phyla, infections 
and etiology were non-contributory . Conclusion: A novel 
combined gut fungal and bacterial metric, Bacteroidetes/
Ascomycota ratio independently predicts hospitalizations 
in cirrhotic patients independent of individual bacterial or 
fungal phyla and clinical biomarkers . This reiterates the 
importance of considering both fungi and bacteria in the 
prediction of clinically relevant outcomes in cirrhosis .
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Gut microbiota hampers T cells immunity via 
the IFN-IL-10 axis during liver cirrhosis.
Philipp Hackstein1, Lisa Assmus1, Jonel Trebicka3, 
Percy A. Knolle2, Zeinab Abdullah1; Institute of Experimental 
Immunology, University Hospital Bonn, Bonn.; 1University of 
Bonn, Institute of Experimental Immunology, Bonn, Germany; 
2Technische Universität München, Institute of Molecular 
Immunology and Experimental Oncology, Munich, Germany; 
3Department of Internal Medicine I, University Hospital Bonn, 
Bonn, Germany

A common clinical complication in patients suffering from 
chronic liver inflammation and fibrosis is weak responses 
to vaccination as well as enhanced susceptibility and exac-
erbations to viral infections . To unravel the cellular and 
molecular underpinnings of the impaired adaptive immu-
nity, we investigated the immune responses to LCMV as 
well as Listeria infections in the context of liver fibrosis . 
Using preclinical models of liver fibrosis, i .e . bile duct liga-
tion and carbon tetrachloride application we found that 
liver fibrosis is associated with loss of T cell immunity and 
enhanced susceptibility to LCMV and Listeria infections 
leading to persistence infection, recapitulating the clinical 
situation in humans . Hallmarks of this failure to mount 
protective immunity are reduced numbers and malfunc-
tion of antigen-specific CD4 and CD8 T cells that express 
high levels of inhibitory receptors . Mechanistically, we 
identified continuous IFN receptor (IFNAR) signaling in 
myeloid cells triggered by gut microbiota as the basis for 
induction of T cell exhaustion after viral infection through 
IL-10 production by myeloid cells . Strikingly, we could 
reconstitute protective immunity and promote infection 
clearance by either blocking IFNAR signaling in myeloid 
cells, abrogate the IFNAR-induced IL-10 production or by 
systemic blockade of IL-10 receptor signaling . Thus, our 
results reveal the key role of type I interferon as molecular 
trigger and IL-10 as execution mechanism in myeloid cells 

responsible for restraint T cell immunity . Our results iden-
tify an exciting new therapeutic avenue for treatment of 
infections in patients with chronic liver damage and liver 
fibrosis .
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DNA and RNA analysis of Gut microbiota in 
Cirrhosis Demonstrate Different profiles which 
can Predict Hospitalizations Independently
Jasmohan S. Bajaj1, Andrew Fagan1, Melanie White1, 
Naga Betrapally2, Edith A. Gavis1, Douglas M. Heuman1, 
Leroy Thacker1, Swati Dalmet2, Masoumeh Sikaroodi2, Pat-
rick M. Gillevet1; 1Virginia Commonwealth University and 
McGuire Veterans Affairs Medical Center, Richmond, VA; 
2George Mason University, Manassas, VA

Usual analysis of gut microbiota is done using DNA, 
which could include dead bacteria . RNA analysis of the 
same specimen yields functional, live bacteria capable of 
interacting with the host & other microbiota . Aim: Define 
differences in RNA& DNA microbial analysis of the same 
specimen in cirrhotic pts &their role in predicting hospi-
talizations . Methods: Healthy controls & three cirrhotic 
gps (compensated outpt, decompensated outpt & infected 
pts) were included . RNA/DNA microbiota results were 
compared in ctrls vs cirrhosis, pts with/without decom-
pensation & pts with/without infection . ROC analyses for 
90-day hospitalizations were performed using clinical & 
RNA/DNA-elicited microbiota separately using models 
containing, age, alcoholic etiology, PPI, HE, MELD score & 
infections . Results: 180 pts [26 ctrls, 92 compensated (69 
no infection, 23 infected), 62 decomp (27 no-infection, 35 
infected)] were included . Infections were SBP (n=17), UTI 
(n=14), bacteremia (n=10), cellulitis (n=5), C.difficile (n=6) 
& pneumonia (n=6) . 25% were hospitalized in 90 days . 
Microbiota results: Controls vs Cirrhotics: On DNA,Veil-
lonella was higher in pts while on RNA it was Lactobacillus 
& Enterococcus . The beneficial families higher in ctrls were 
similar using DNA/RNA (Lachnospiraceae, Ruminococca-
caeae) . Compensated/Decompensated: On RNA, patho-
genic genera (Enterococcus, Pseudomonas, Enterobacter) 
were higher in decompensated pts while using DNA it 
was Enterococcus, Peptostreptococcaceae, Streptococca-
ceae &Staphylococcaceae. Beneficial bacteria, however 
were similarly lower in decompensated pts whether 
analyzed via DNA/RNA . Infected vs . uninfected pts: On 
RNA, infected pts had a relatively higher abundance of 
taxa from Enterobacteriaceae, Lactobacillaceae, Erysipelo-
thricaceae &Propionibacteriaceae, only few of which were 
found in DNA . On the other hand regardless of RNA/DNA, 
similar beneficial taxa were seen in uninfected pts . Hospi-
talizations and ROC analyses: RNA model: MELD score (OR 
1 .1 95%CI 1 .02-1 .17, p=0 .008) and RNA Enterococcus (OR 
5 .41,1 .38-19 .31, p=0 .01) were associated with hospitaliza-
tions . The AUC was 0 .77 (0 .64-0 .86), sensitivity of 81% and 
specificity of 67% . DNA model: MELD (OR 1 .1, 1 .02-1 .16, 
p=0 .01) and DNA of autochthonous Roseburia was protec-
tive against hospitalizations (OR 0 .19,0 .04-0 .87 p=0 .03) . 
The AUC for this prediction was 0 .77 (0 .65-0 .86), sensitivity 
of 85% and specificity of 63% . Conclusions: Although RNA 
and DNA analyses of the same stool sample in cirrhosis 
leads to differing microbiota results, autochthonous bene-
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ficial taxa relative RNA and DNA abundances are consis-
tent, which can predict hospitalizations similarly .
Disclosures:

Jasmohan S . Bajaj - Consulting: Abbott, Norgine, Valeant; Grant/Research 
Support: Salix, Grifols

Douglas M . Heuman - Consulting: Bayer, Grifols, Genzyme; Grant/Research 
Support: Exilixis, Novartis, Bayer, Bristol Myers Squibb, Scynexis, Ocera, 
Mannkind, Salix, Globeimmune, Roche, SciClone, Wyeth, Otsuka, Ikaria, 
UCB, Celgene, Centocor, Millenium, Osiris, AbbVie, Gilead; Speaking and 
Teaching: Otsuka, Astellas; Stock Shareholder: General Electric

Patrick M . Gillevet - Stock Shareholder: BioSpherex LLC, Metabiomics Corp
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854
Different intestinal microbiota profile in alco-
holic pancreatitis as compared to alcoholic 
hepatitis
Dragos M. Ciocan1,2, Vinciane Rebours3,4, Anne-Marie Cas-
sard-Doulcier1,2, Cosmin Sebastian Voican5,1, Laura Wrzosek1,2, 
Virginie Puchois1,2, Gabriel Perlemuter5,1; 1INSERM U996, DHU 
Hepatinov, Univ Paris-Sud, Université Paris-Saclay, Clamart, 
France; 2Institut Paris-Sud d’Innovation Thérapeutique (IPSIT), 
IFR141, Faculté de Pharmacie, Univ Paris-Sud, Université Par-
is-Saclay, Châtenay-Malabry, France; 3INSERM - UMR 1149, 
DHU UNITY, CRI, University Paris 7, Clichy, France; 4AP-HP, 
Department of Gastroenterology and Pancreatology, Hôpital 
Beaujon, Clichy, France; 5AP-HP, Hepatogastroenterology and 
Nutrition, Hôpital Antoine-Béclère, Clamart, France

Objective Chronic excessive alcohol consumption may 
cause alcoholic liver disease (ALD) or alcoholic pancre-
atitis (AP) in only a subset of patients . We have shown 
that individual susceptibility to ALD is substantially driven 
by intestinal microbiota (IM) . However, factors related to 
tissue predilection, liver or pancreas, to alcohol toxicity 
are unknown . We aimed to characterize the IM profile 
in alcoholic patients according to the presence and the 
nature of the complication ie severe alcoholic hepatitis 
(sAH) or AP . Design 82 alcoholic patients were included 
into 3 groups according to their complications: AP (N=24), 
sAH (N=13) and no complication despite a similar amount 
of alcohol consumption (alcoholic controls, N=45) . IM was 
analyzed using high-throughput sequencing of the 16S 
Ribosomal RNA (16S RNA) gene . Results Patients with AP 
had a reduced bacterial diversity (p=0 .001) and a different 
global microbial composition as compared to alco-
holic controls (p=0 .001) . 17 taxa at the genus level were 
different between the 2 groups; among them, 8 were 
increased in AP (Klebsiella, Enterococcus, Aquabacterium 
and Sphingomonas) . When compared to sAH there was 
no difference in bacterial diversity between the 2 groups . 
However, 16 taxa were increased in sAH and 10 in AP . After 
adjusting for confounding factors (age, sex, BMI, alcohol 
intake, diabetes and proton-pump inhibitors) there was a 
marked increase in Haemophilus in sAH patients . Conclu-
sion Patients with AP have a specific dysbiosis as compared 
to alcoholic controls . Specific microbiome signatures are 
associated with AP and sAH .
Disclosures:

Gabriel Perlemuter - Advisory Committees or Review Panels: Biocodex; 
Board Membership: Servier; Grant/Research Support: Servier; Speaking and 
Teaching: Gilead, Bayer, Pileje

The following people have nothing to disclose: Dragos M . Ciocan, 
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Intestinal Microbiota Transplantation From 
HFD-fed and Quercetin Treated Donors Results 
in a Complex Metabolic Phenotype Transfer 
that Modulates Obesity-Related NAFLD in Germ 
Free Mice
David Porras1, Esther Nistal1,2, Susana Martínez-Flórez1, 
Francisco Jorquera2,3, Jose L. Olcoz-Goñi2,3, Ramiro Jover4,3, 
Javier González-Gallego1,3, María Victoria García-Media-
villa1,3, Sonia Sánchez-Campos1,3; 1Institute of Biomedicine, 
León, Spain; 2Department of Gastroenterology, Complejo 
Asistencial Universitario de León, León, Spain; 3Centro de 
Investigación Biomédica en Red de Enfermedades Hepáticas 
y Digestivas (CIBERehd), Instituto de Salud Carlos III, Madrid, 
Spain; 4Experimental Hepatology Unit, IIS Hospital La Fe, 
Valencia, Spain

Background: Intestinal microbiota imbalance and related 
gut-liver axis activation have been identified as key mech-
anisms in nonalcoholic fatty liver disease (NAFLD) devel-
opment . Modulation of intestinal microbiota, through 
administration of prebiotics or faecal microbiota trans-
plantation, is a promising therapeutic approach for obesity 
associated diseases including NAFLD . The aim of the 
present study is to evaluate the benefits of gut microbiota 
transplantation from donors to germ free mice (GFm) 
following an experimental treatment with the flavonoid 
quercetin in a high fat diet (HFD)-based NAFLD model . 
Methods: GFm were colonised with gut microbiota from 
donors and fed with control or HFD for 16 weeks . Gut 
bacterial communities were identified pyrosequencing 
the 16S-rRNA from caecal samples of donors and GFm . 
Caecal microbiota donors were selected from control 
(dC), HFD-fed (dHFD- and dHFD+, as non-responder and 
responder to the HFD, respectively) and control and HFD 
supplemented with quercetin (dCQ and dHFDQ) groups, 
according to metabolic parameters . Results: dHFD- and 
dHFDQ-receiver groups fed with HFD showed reduced 
body weight gain, NAFLD activity score, HOMA-IR, and 
endotoxemia, with respect to other receivers . dHFD+ 
phenotype transfer was associated with increased NAS 
index and hepatic markers alteration in control diet-fed 
mice . The microbial composition at phylum level in donor 
mice showed an increase in Firmicutes and Verrucomi-
crobia in dHFD- and dHFDQ, respectively, in comparison 
to the other donors . At the genus level, a higher detection 
of Helicobacter was observed in dHFD+ vs dHFD-, while 
Oscillospira, Lactobacillus and Alkaliphilus exhibited an 
opposite pattern . Interestingly, a dramatically increase 
of Akkermansia was detected in dHFDQ with respect the 
other donors . In GFm dC, dCQ, dHFD- and dHFDQ-receiver 
groups fed with HFD a notable increase in Verrucomicrobia 
was observed, which was undetectable in dHFD+-receiver 
groups independently of the diet . Akkermansia genus 
was increased in HFD-fed dC, dCQ, dHFD- and dHFDQ-re-
ceivers and undetected in all dHFD+-receiver groups . 
Differences in microbiota composition were accompanied 
by gut-liver axis disturbance and inflammasome activa-
tion in dHFD+-receiver mice independently of the diet . 
Conclusions: This different microbiota composition could 
be associated with the transfer of a complex metabolic 
phenotype with specific functionality in the receivers . Our 
data sustain the suitability of intestinal microbiota trans-
plantation as a therapeutic approach for obesity-associ-
ated NAFLD . Supported by BFU2013-48141-R, LE063U16 
(JCyL and FEDER) and GRS 1428/A/16 . CIBERehd is funded 
by ISCIII
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856
Effect of probiotics (Lactobacillus rhamnosus 
R0011 and Lactobacillus acidophilus R0052) 
on modulation of gut microbiota in the treat-
ment of mild alcoholic liver disease
Heesun Hong, Sang Yeol Kim, Sang Hyun Choi, Dong 
Joon Kim, Ki Tae Suk; Internal Medicine, Hallym University 
College of Medicine, Chuncheon, Korea (the Republic of)

Background and Aim: Alcohol cause abnormal bowel 
overgrowth of gram-negative bacteria and disruption the 
gut barrier, consequently, promotes the translocation of 
lipopolysaccharide (LPS) . Probiotics might restore bowel 
flora by reducing gut-derived microbial LPS in patients 
with alcoholic liver disease (ALD) . To evaluate the rela-
tionship between alcohol administration and changes on 
gut microbiota, its involvement in the pathogenesis of 
alcohol liver disease, and how gut microbiota modulation 
could be a target for the treatment of ALD . We evalu-
ated the therapeutic effects of probiotics on gut micro-
biota in patients with mild ALD . Methods: 101 patients 
with ALD (probiotics: 53 and placebo: 48) and normal 
patients were prospectively randomized to receive the 7 
days of Lactobacillus rhamnosus R0011 and Lactobacillus 
acidophilus R0052 at 120mg/day or placebo . All patients, 
except normal patients were hospitalized and were not 
permitted alcohol . Liver function and LPS level were eval-
uated by enzyme-linked immunosorbent assay (ELISA), 
and to determine the relative importance of gut bacterial 
changes for patients were demonstrated using PCR-dena-
turing gradient gel electrophoresis (PCR-DGGE) with 16S 
rRNA, and analyzed for the evaluation of microbial species 
before and after probiotics treatment for 7 days . Results: 
In both groups, liver function were significantly improved 
after 7 days of abstinence and dominant types of bacteria 
were gram negative at baseline . In ALD patients with 
probiotics treatment (baseline and after), the mean level 
of alanine aminotransferase (64±117 and 27±24, p=0 .049), 
Child-Pugh score (79±2 .5 and 7 .2±2 .1, p<0 .001), and LPS 
(p<0 .001) significantly improved compared with normal 
group . In the probiotics treatment group, quantitative 
and qualitative changes in the density of gram-negative 
bacteria, E-coli and Enterobacteria were decreased after 7 
days . At the phylum level, proportion of the gut microbiota 
before and after 7-day treatment with probiotics shown 
that firmicutes (45 .66↓66 .81) and actinobacteria (0 .06↓0 .08) 
were increased, however bacteroidetes (37 .64↓22 .15), 
proteobacteria (24 .36↓9 .76) and fusobacterial (4 .76↓2 .31) 
were decreased, respectively . Conclusion: Seven-day of 
supplementation with Lactobacillus rhamnosus R0011 and 
Lactobacillus acidophilus R0052 was associated with resto-
ration of bowel flora and probiotics might be effective in 
the treatment of alcoholic hepatitis by regulation gut-liver 
axis . And, indicating that a short-term administration of 
probiotics can change the gut microbiota, leading to the 
amelioration of liver injury induced by chronic alcohol 
consumption .
Disclosures:
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Accumulation of free fatty acids in portal 
serum with elevated direct portal pressure in 
chronic HCV associated liver disease
Grace Y. Zhang1, Rabab Ali1, Elizabeth C. Townsend1, Chris-
topher Koh1, Elliot Levy2, David E. Kleiner3, Ohad Etzion1, 
Theo Heller1; 1Liver Diseases Branch, NIH, Gaithersburg, MD; 
2Diagnostic Radiology Department, CC, Bethesda, MD; 3Labo-
ratory of Pathology, NCI, Bethesda, MD

Background: High levels of free fatty acids (FFAs) in periph-
eral blood have been found in patients with cirrhosis 
and associated with a pro-inflammatory state . Yet, levels 
of FFAs have not been investigated in portal blood of 
patients with chronic liver disease . Aim: To investigate 
levels of FFAs in portal and peripheral blood from patients 
at various stages of HCV associated liver disease and their 
association with inflammatory markers . Methods: HCV-in-
fected patients underwent liver biopsy with portal vein 
cannulation (LBPVC) . Direct portal pressure (PP) and portal 
and peripheral venous blood samples were obtained . 
Ishak score (IF) was used to score fibrosis . Ultra-perfor-
mance liquid chromatography-tandem mass spectrom-
etry and ELISAs were performed in portal and peripheral 
serum to assess FFAs and cytokines, respectively . Results: 
29 patients underwent LBPVC . PP ranged between 2-32 
mmHg . Patients were categorized as non-cirrhotic (NC) 
(IF 0-4, n = 16) and cirrhotic (IF 5-6, n = 13) . IF and PP 
correlated positively with each other (Spearman r = 0 .70, 
p < 0 .0001) . In the portal serum, of the 14 FFAs assessed, 
levels of myristic acid (14:0; r = 0 .46, p = 0 .01), palmitic acid 
(16:0; r = 0 .64, p = 0 .0002), palmitoleic acid (16:1; r = 0 .64, 
p = 0 .0002), stearic acid (18:0; r = 0 .56, p = 0 .01), oleic acid 
(18:1; r = 0 .56, p = 0 .002), and linoleic acid (18:2; r = 0 .63, 
p = 0 .0003), were increased with rising PP . No significant 
associations were found with any FFAs and PP in periphery 
except with palmitoleic acid (r = 0 .39, p = 0 .04) . Addition-
ally, all previously noted FFAs were positively associated 
with the inflammatory cytokine IL-8, macrophage activa-
tion marker soluble CD163 (sCD163), and vascular injury 
marker E-Selectin (all p values < 0 .05) . No associations 
were seen in the periphery with these FFAs and cytokines . 
Increasing levels of this group of FFAs was positively associ-
ated with clinical markers of liver injury and regeneration 
including AST and AFP (all p values < 0 .05) in the portal 
sera, not in periphery . Of note, portal and peripheral FFAs 
did not correlate with BMI . Conclusions: Rising levels of 
portal FFA with increasing PP suggests FFA accumulation 
in portal venous system with worsening liver disease . This 
could possibly be linked to lymphatic congestion noted in 
patients with portal hypertension . Furthermore, increased 
levels of portal FFAs to the liver, especially in the long 
chain form, may contribute to inflammation, liver injury, 
and disease progression .
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858
Alcohol-primed Hepatic Stellate Cell for 
Porphyromonas gingivalis Infection
Yun Zhou1, Wenke Feng1, Vatsalya Vatsalya1, 
Craig J. McClain1,2; 1University of Louisville, Louisville, KY; 
2Robley Rex VAMC, Louisville, KY

To investigate the clinical relevance between the peri-
odontal diseases and alcohol liver disease (ALD), two arms 
of ALD (mild score, moderate (n=17) and severe (n=29)) 
patients’ plasma samples were collected . We detected 
the ALD patients’ plasma antibody levels against P. gingi-
valis (Pg) by using P. gingivalis whole cell ELISA . The 
t-test results showed that P. ginigvalis IgG antibody levels 
significantly differed between moderate and severe ALD 
(P=0 .0149 for ATCC 33277 (33277), P=0 .0267 for W83) . But 
there were no differences for IgM (P=0 .6774 for 33277, 
P=0 .9826 for W83) and IgA (P=0 .19 for 33277, P=0 .3606 
for W83) between moderate and severe ALD . By using 
ELISA-IgG-positive patients’ plasma as primary antibody, 
Pg protein from either 33277 lysis or W83 lysis samples 
could be detected by western blot thus verifying ELISA 
results . In the correlation study, plasma Pg IgG correlated 
with serum AST(R(2)=-0 .3238, P=0 .028 for W83 and -0 .276, 
P=0 .064 for 33277); ALT(R(2)=-0 .2339 P=0 .118 for W83, 
-0 .2500, P=0 .094 for 33277) . Plasma Pg IgM correlated 
with levels of plasma neutrophils(R(2)=0 .3754, P=0 .049 for 
W83, 0 .2696, P=0 .165 for 33277) . Therefore, P. gingivalis 
infection plays an important role in exacerbating ALD 
development, Pg IgM detection could be indicative of an 
active infection by P. gingivalis . LX2 cells (human hepatic 
stellate cell line) were pretreated with 50mM alcohol for 4 
weeks and Infection of LX2 cells (HSC) with P. gingivalis for 
24hrs . Real-time PCR results showed that Pg could induce 
TGFbeta1, Collagen 1A1, a-SMA, Fibronectin, MMP2 
expression . And alcohol-primed LX2 could significantly 
increase mRNA levels of TGFbeta1, Collagen 1A1, Collagen 
3A1, TIMP1, TIMP2, MMP2, MMP9, MMP14 expression 
compared with non-alcohol-treated LX2 cells . In addition 
Pg infection caused alcohol-primed LX2 cells more viable 
than non-alcohol-treated LX2 cells . Furthermore IP injec-
tion and infection of PF and AF mice (4 weeks of liquid 
Lieber-DeCarli diet without or with alcohol) with 33277 for 
24 hrs . Pg-Infected mice were sacrificed and liver paraffin 
samples were stained with Picrosirius red, showing that 
liver fibrosis were severely developed in alcohol-feeding 
mice indicating HSC activation and proliferation .
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Gut microbiome influences clinical events and 
severity in patients with alcoholic hepatitis
Cyriac A. Philips1,2, Nikhil Phadke3, Shatakshi Ranade3, 
Karthik Ganesan4, Rosmin Francis2, Rajeev Tharath2, 
Philip Augustine5; 1Hepatology and Transplant Medicine, 
PVS Memorial Hospital, Kochi, India; 2Clinical Research, PVS 
Memorial Hospital, Cochin, India; 3Molecular, Cellular and 
Developmental Biology, Genepath Dx, Pune, India; 4Biomedi-
cal Software and Instrumentation, Helicalbio, Ann Arbor, MI; 
5Gastroenterology, PVS Memorial Hospital, Cochin, India

Introduction: Alcoholic cirrhosis is associated with dysbi-
osis, strongly associated with hepatic encephalopathy 
(HE) currently described in literature . Gut microbiota 
change-associated clinical events in alcoholic hepatitis 
(AH) is not studied . Methods: Clinical and liver disease 
severity assessment in 29 consecutive patients with AH 
patients were correlated with changes in gut microbiota at 
the baseline . Results: All patients were males (N=29) with 
a mean age 47 .2±8 .8yr, median total bilirubin 10 .2(3 .7-
33 .3) mg/dL, Discriminant score 59 .2 (12 .9-204), Child score 
10 .7±1 .9, MELD score 23 .4±5 .3, MELD sodium 26 .7±5 .4 . 
Mean duration alcohol intake 14 .1±4 .4 yr; daily drinking 
pattern 93%, 27 .6% with multiple comorbidities (diabetes, 
hypertension, obesity); 55 .2% had infections at baseline; 
58 .6% ≥ 3 organ failures; 27 .6% mechanical ventilation 
during hospital stay;31% grade III HE at admission; 27 .6% 
AKI during hospital stay; 24% died at end of one month . 
Microbial community analysis revealed Phylum: relative 
abundance of Proteobacteria (44 .8%), Actinobacteria 
(37 .9%); Family: Enterobacteriaceae (31%), Bifidobac-
teria (24 .1%); Genus: Bifidobacteria (24%), Enterobacter 
(20 .7%), Klebsiella (10 .3%) . Proteobacteria predominated 
in daily drinkers and in patients with higher number of 
organ failures, Enterobacteriaceae (Escherichia coli) and 
Bifidobacterium (Bifidobacterium longum) associated with 
HE grade ≥ II and severe AH; Enterobacteriaceae (Esche-
richia coli) more likely associated with AKI (31%, likelihood 
ratio p=0 .23) . Megasphaera elsdenii was associated with 
lesser occurrence in number of organ failures on regres-
sion analysis (p<0 .005) . Dysbiosis did not affect mortality . 
Conclusion: Distinct changes in gut microbial communities 
and species affects clinical and disease severity in patients 
with AH . Larger omics studies could help identify predomi-
nant species and functional pathways that could be poten-
tial targets to precision therapy .
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Epithelial Cell Junction miRNA Network in 
Metabolic Syndrome and Hepatic Steatosis
Paule V. Joseph1, Sarah Abey1, nicolaas fourie1, natnael kenea1, 
dan wang1, tatyana vishnyakova2, kristen weaver1, chris-
tina boulineaux1, LeeAnne B. Sherwin1, jeffrey robinson1, 
amy patterson2, Wendy A. Henderson1; 1NINR, NIH, Bethesda, 
MD; 2NIH, Bethesda, MD

Background: Metabolic syndrome (MetS) is prevalent 
worldwide (10-84%) and is associated with long-term 
consequences of cardiovascular diseases, diabetes, and 
cancer . Underlying factors are complex, involving chronic 
systemic inflammation and insulin resistance, which lead 
to its close association with non-alcoholic hepatic steatosis . 
Recent evidence suggests leaky gut barrier leading to the 
translocation of microbial products as significant contrib-
utors to this syndrome’s pathophysiology . Hypothesis: 
Patients at risk for MetS with hepatic steatosis evidence 
have miRNome profiles and Lipopolysaccharide Binding 
Protein (LBP) levels indicative of altered gut epithelium 
compared to controls . Methods: Sixteen patients (50% 
male, age 30 .6 ± 7 .3 years) (n=8) and control group 
(n=8) . Abdominal ultrasonography and history and phys-
ical exams (H&P) assessed non-alcoholic hepatic steatosis 
evidence and gastrointestinal (GI) symptoms, respectively . 
Clinical data were analyzed using SPSS . Fasting peripheral 
blood (PaxGene; BD Biosciences) were collected . Serum 
LPS Binding Protein (LBP) levels were measured (ELISA 
Cell Sciences) . Total RNA was extracted and analyzed 
(nCounter® Human miR v2 .1 NanoString) . Human colon 
epithelial cells Caco-2 (ATCC) were grown as monolayers 
for transepithelial electrical resistance (TEER) and immu-
nofluorescence staining . Human fetal colon epithelial cells 
CRL-1790 (ATCC) were transfected with MetS-associated 
miRNA mimics for global miRNome network construction 
(nCounter® Human miR v3A NanoString) . Results: MetS 
risk group showed evidence of non-alcoholic hepatic 
steatosis, elevated insulin, and higher body mass index, 
body fat percentage, triglycerides, low-density lipoprotein, 
and C-reactive protein, compared to controls . LBP levels 
in MetS risk group were 1 .48-fold higher than controls 
(p = 0 .004) . A profile of trio miRNA (hsa-miR-142-3p, 
hsa-miR-18b, hsa-miR-890) was identified for MetS risk 
group . Expression of these miRNA mimics in epithelial cells 
led to changes in membrane TEER, Zona Occludens-1, and 
Occludin . A global miRNome network with predicted cell 
junction targets was constructed using miRNA mimic-trans-
fected cells . Discussion: Elevated circulating LBP suggests 
microbial translocation in MetS risk group with non-alco-
holic hepatic steatosis . A MetS miRNA profile is associated 
with altered epithelial cell junction function and composi-
tion . A global miRNome network resulting from the MetS 
miRNA profile is constructed . Conclusions: The revealed 
miRNA profile likely contributes to epithelial cell junction 
changes under chronic metabolic stress, leading to micro-
bial translocation in MetS and hepatic steatosis .
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Identification of TACSTD2 as a novel host 
cofactor for hepatitis C virus entry
Vandana Sekhar1, Teresa Pollicino3, Giacomo Diaz2, Ronald  
E. Engle1, Farah Alayli1, Melis Marta1, Juraj Kabat6, 
Anna Pomerenke1, Ashley Tice1, Nihal Altan-Bonnet4, 
Fausto Zamboni5, Paolo Lusso6, Suzanne U. Emerson1, Patri-
zia Farci1; 1Laboratory of Infectious Diseases, NIAID, National 
Inst of Health, Bethesda, MD; 2University of Cagliari, Cagliari, 
Italy; 3University of Messina, Messina, Italy; 4NHLBI, NIH, 
Bethesda, MD; 5Brotzu Hospital, Cagliari, Italy; 6NIAID, NIH, 
Bethesda, MD

Entry of hepatitis C virus (HCV) into hepatocytes is a 
complex process that involves numerous cellular factors, 
including the scavenger receptor class B type 1 (SR-B1), 
the tetraspanin CD81, and the tight junction (TJ) proteins 
claudin-1 (CLDN1) and occludin (OCLN) . Despite expression 
of all the known HCV-entry factors, in vitro models based 
on hepatoma cell lines do not fully reproduce the in vivo 
susceptibility of liver cells to primary HCV isolates, implying 
the existence of additional host factors which are critical 
for HCV entry and/or replication . Likewise, HCV replica-
tion is severely impaired within hepatocellular carcinoma 
(HCC) tissue in vivo, but the mechanisms responsible for 
this restriction are presently unknown . Here, we identify 
tumor-associated calcium signal transducer 2 (TACSTD2), 
one of the most downregulated genes in primary HCC 
tissue, as a host co-factor for HCV entry that interacts 
with the HCV co-receptors claudin-1 (CLDN1) and occludin 
(OCLN), and is involved in the regulation of their cellular 
localization . By co-immunoprecipitation experiments, we 
found that TACSTD2 interacts with two major HCV core-
ceptors, CLDN1 and OCLN . We performed TACSTD2 gene 
silencing in both Huh7 .5 cells and primary human hepato-
cytes, and examined the intracellular localization of 
CLDN1 and OCLN by confocal microscopy . TACSTD2 gene 
silencing disrupted the typical linear distribution of CLDN1 
and OCLN along the cellular membrane in both hepatoma 
cells and primary human hepatocytes, recapitulating the 
pattern observed in vivo in primary HCC tissue . Mecha-
nistic studies suggest that TACSTD2 is involved in the 
phosphorylation of CLDN1 and OCLN, which is required 
for their proper cellular localization . To evaluate the role 
of TACSTD2 in HCV infection, we infected Huh7 .5 cells 
with HCV-Luc HCVcc from all HCV genotypes (1a, 1b, 2b, 
3a, 4a, 5a, 6a, and 7a) or transfected Huh7 .5 cells with in 
vitro-transcribed full-length HCV genomes with or without 
TACSTD2 gene silencing . At 48 h post-infection, viral repli-
cation was assessed by measurement of luciferase activity . 
Silencing of TACSTD2 dramatically inhibited HCV infec-
tion with a pan-genotype effect . HCV-entry assays using 
genotype 1a and 1b HCV pseudoparticles demonstrated 
that the inhibitory effect occurs at the level of viral entry . 
Conclusions: these results identify TACSTD2 as a novel host 
cofactor for HCV entry, which may have relevance for the 
pathogenesis, treatment and prevention of HCV infection .
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862
The mechanism of lncRNA-IFI6 regulation of 
HCV infection
Xiao Liu1,2, Jian Hong1, Xiaoqiong Duan1, Wenting Li1, 
Shan Liao1, Sae Hwan Lee1, Jacinta A. Holmes1, Shadi Sal-
loum1, Zeng Tu1, Chuanlong Zhu1, Yanmei Shi1, Esper-
ance A. Schaefer1, Akif Altinbas1, Zhiwen Xu2, Wenyu Lin1, 
Raymond T. Chung1; 1Gastrointestinal Unit, Massachusetts 
General Hospital, Harvard Medical School, Boston, MA; 2Ani-
mal Biotechnology Center, College of Veterinary Medicine, 
Sichuan Agricultural University, Chengdu, China

Background/ Aims: Long non-coding RNAs (lncRNAs) play 
a critical role in regulation many important cellular process 
regulations . However, the mechanisms of lncRNAs regula-
tion of viral infection and the host immune response are 
not well understood . In this study, we sought to explore 
lncRNA regulation of HCV infection and the interferon 
response . Methods: We performed RNA seq in Huh7 .5 .1 
cells with or without IFN-α treatment . Bioinformatics 
Homo sapiens Genome Browser Gateway analysis was 
performed to predict the location of lncRNAs . CRISPR/ 
Cas9 genome editing was used to knock out the selected 
genes . The promoter sequences of interferon-stimulated 
genes (ISGs) were predicted by using bioinformatics soft-
ware . The promoter clones were constructed, and the 
activity of related ISGs was detected by dual luciferase 
assay . To determine the functional structure of lncRNA, 
we constructed the full-length and 4 deletion mutants of 
an interferon-induced lncRNA, RP11-288L9 .4 (lncRNA-IFI6), 
according to its predicted secondary structure . Selected 
lncRNAs, Jak-STAT pathway genes and ISGs and their 
proteins, together with HCV replication, were monitored 
by qRT-PCR and Western blot . Results: We obtained 7905 
lncRNAs by RNA-Seq and identified1062 significantly 
differentially regulated lncRNAs by IFN treatment . We 
found that gRNA lncRNA-IFI6 significantly inhibited HCV 
infection compared to negative gRNA control . The expres-
sion of the antiviral ISG IFI6 was significantly increased 
after gRNA lncRNA-IFI6 compared to Neg gRNA in JFH1-in-
fected Huh7 .5 .1 cells . We observed that lncRNA-IFI6 regu-
lation of HCV was independent of JAK-STAT signaling . 
The lncRNA-IFI6 activity was related to the negative 
regulation of IFI6 promoter function . LncRNA-IFI6 was 
also involved in the regulation of histone modification . 
A mutant expressing the spatial domain of lncRNA-IFI6 
as well as full-length lncRNA-IFI6 were found to inhibit 
HCV replication, and increased IFI6 expression . Conclusion: 
We conclude that lncRNA-IFI6 regulates antiviral innate 
immunity in the JFH1 HCV infection model . LncRNA-IFI6 
regulates HCV infection independently of the JAK-STAT 
pathway . LncRNA-IFI6 exerts its regulatory function on 
the promoter activation and histone modification of IFI6 
through its spatial domain .
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863
mRNA for selenoprotein P, a hepatokine, binds 
RIG-I protein and inhibits the RIG-I-mediated 
type I interferon response
Kazuhisa Murai, Masao Honda, Tetsuro Shimakami, Takay-
oshi Shirasaki, Hirofumi Misu, Toshinari Takamura, Sei-
shi Murakami, Shuichi Kaneko; Kanazawa university, Ishikawa, 
Japan

Background: Patients with chronic hepatitis C (CHC) are 
more likely to develop type 2 diabetes (T2D), and CHC 
patients with T2D are at a higher risk for worse outcomes 
from hepatitis C virus (HCV) infection, progression to 
fibrosis, and the development of hepatocellular carci-
noma . Previously, we reported that selenoprotein P (SeP), 
a liver-specific secretory protein, causes insulin resistance 
and was associated with the development of T2D . In this 
study, we explored the relationship between HCV infec-
tion and SeP, and the effect of SeP on innate immunity in 
CHC patients . Methods: SeP knockdown (KD) cells were 
prepared using lentiviruses expressing short hairpin RNAs 
against SeP . The cells were then transfected with HCV-RNA 
or polyinosinic-polycytidylic acid (PolyI:C), and immune 
responses were evaluated by RTD-PCR or western blot-
ting . SeP serum levels were measured in 290 CHC patients 
who were treated with direct-acting antivirals (DAAs) . 
Results: SeP serum levels were significantly increased in 
290 CHC patients compared with 76 normal volunteers . 
HCV infection activated the SeP promoter in cultured cells 
by increasing CEBPα levels (a transcription factor) . SeP KD 
substantially increased the HCV-RNA- or PolyI:C-stimulated 
production of interferon (IFN)-β, and repressed HCV repli-
cation in KH cells (hepatoma cells with preserved type I 
IFN signaling, established in-house) . However, this effect 
was lost in RIG-I-null Huh-7 .5 cells . In vivo, PolyI:C injec-
tion significantly increased IFN-stimulated gene expres-
sion in SeP knockout mice compared with wild-type mice . 
Screening innate immune genes using siRNAs (siMDA5, 
siTLR3, etc .), revealed that the RIG-I/MAVS/IRF3 pathway 
may be involved in SeP KD-mediated immune stimula-
tion . Interestingly, SeP mRNA bound directly to RIG-I and 
inhibited RIG-I-mediated type I IFN responses . The seleno-
cysteine insertion sequences in the 3′ and 5′ untranslated 
regions of SeP mRNA were indispensable for the inhibition 
of RIG-I activity, suggesting that the secondary or tertiary 
structure of SeP mRNA might be important for this interac-
tion . The RIG-I-binding domain was located in the 5′ half of 
the SeP coding sequence . Among 290 CHC patients, high 
serum SeP was significantly associated with DAA failure . 
Conclusions: HCV infection increases SeP, which causes 
insulin resistance and T2D . SeP mRNA binds RIG-I protein 
and inhibits the RIG-I-mediated type I IFN response, which 
might be related to DAA failure . These results show that 
SeP plays pivotal roles in glucose metabolism and anti-viral 
innate immunity in the liver .
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864
Development of hepatocellular carcinoma 
after treatment with direct acting antivirals 
in hepatitis C virus-associated chronic liver 
diseases.
Kyo Sasaki, Sohji Nishina, Yuichi Hara, Keisuke Hino; Hepatol-
ogy and Pancreatology, Kawasaki Medical School, Okayama, 
Japan

Background: Although it was reported that hepatitis C 
virus(HCV)-infected patients with a history of cured hepa-
tocellular carcinoma(HCC) have an increased risk for 
early recurrence when treated with direct acting anti-
virals(DAAs), this matter is still controversial . We there-
fore investigated HCC development after DAA treatment 
in patients with HCV-related chronic liver diseases . 
Methods: Five hundred fifty-nine patients who had been 
treated with DAAs were examined for HCC development 
after treatment . Serogroup of patients was 1 in 444 
patients(79 .4%) and 2 in 115 patients(20 .6%) . The details 
of DAA treatment was as follows: asunaprevir/daclatasvir 
in 255 patients, sofosbuvir/ledipasvir in 162, paritaprevir /
ombitasvir /ritonabir in 27, and sofosbuvir/ribavirin in 115 . 
Clinical characteristics were compared between patients 
with HCC development and those without . Results: HCC 
developed in 18 patients(3 .2%)in a median period of 129 
days(4-483) after completion of DAA treatment . Fifteen of 
18 patients(83%) were sustained virological responders . 
Ten patients(56%) had a history of cured HCC, and 6 (33%) 
had diabetes mellitus . TNM staging of HCC at diagnosis 
was I in 10, II in 5, III in 2, and IV in one . Patients with stage 
III or IV were all sustained virological responders . The 
proportion of liver cirrhosis (55 .6%vs .23 .4%) and a history 
of cured HCC (55 .6%vs .10 .1%) was significantly higher in 
patients with HCC development than in those without . 
Also, patients with HCC development had significantly 
lower albumin level and significantly higher AFP level 
at the beginning of DAA treatment than those without . 
Multivariate analysis identified history of cured HCC and 
AFP level at the beginning of DAA treatment as a signifi-
cant risk factor for HCC development after DAA treatment 
(Table) . Conclusion: Careful observation for HCC develop-
ment may be needed after DAA treatment especially in 
patients with a history of cured HCC, taking into pretreat-
ment AFP level into consideration .
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865
MicroRNA-10a is associated with the impaired 
liver functions in patients with advanced stage 
of chronic hepatitis C
Rika Horii, Masao Honda, Takayoshi Shirasaki, Tetsuro Shi-
makami, Shuichi Kaneko; kanazawa university, Kanazawa, 
Japan

Objective: MicroRNAs (miRNAs) play important roles 
in development, metabolism, infection, and cancer . We 
previously analyzed the changes of miRNA expression 
associated with the progression of chronic hepatitis C 
and showed that the expression of 7 miRNAs (miR-10a, 
-19a, -27a, -195, -199a, -214, and -218) were most signifi-
cantly different between patients with early stage fibrosis 
(F1–2) and those with advanced stage fibrosis (F3–4) . In 
this study, we focused on one of these miRNAs, miR-10a, 
and investigated its functional relevance in patients 
with advanced stage of chronic hepatitis C . Methods: 
The expression of miR-10a in the liver was examined in 
67 patients with liver cirrhosis . The relationship between 
the level of miR-10a and clinical variables were examined . 
Huh7 cells were transfected with the precursor or anti-
miR-10a . HCV replication and cellular metabolism were 
evaluated in these cells . Results: The expression of miR-10a 
was substantially increased by 30 fold under the amino 
acid depleted medium (1/5 DMEM) in HCV replicating Huh 
7 cells . Thus, malnutrition and TGF-β1signaling synergis-
tically increased the expression of miR-10a . Interestingly, 
miR-10a overexpression decreased hepatic triglyceride 
synthesis and cholesterol content, and suppressed HCV 
replication in Huh 7 cells . We demonstrated that miR-10a 
can target RAR-related orphan receptor alpha (RORa) by 
using a luciferase-3’ untranslated region construct . The 
miR-10a overexpression suppressed RORa protein as well 
as RORa target gene, BMAL1, which regulates lipid and 
cholesterol metabolism, and acts as a tumor suppressor . 
Indeed, miR-10a overexpression decreased the expres-
sion of lipid synthetic genes such as SREBP1, SREBP2, 
and FASN . Moreover, miR-10a suppressed the mTORC1 
signaling pathway . Thus, miR-10a is induced by the poor 
nutrient and pro-fibrotic signaling and inhibits hepatocel-
lular function by decreasing lipid and protein synthesis . 
Among patients with liver cirrhosis, the expression of 
miR-10a in the liver was significantly correlated with liver 
stiffness score (kPa) examined by FibroScan, the values 
of serum Type IV collagen and FIB-4 index . Conversely, 
the expression of miR-10a was negatively correlated with 
serum albumin concentration . Interestingly, the expres-
sion of miR-10a was significantly higher in patients who 
had recurrence of hepatocellular carcinoma (HCC) after 
curative therapy . Conclusion: Among patients with liver 
cirrhosis, miR-10a is associated with the degree of fibrosis 
and impaired liver functions including, lipid and protein 
synthesis, and complication of HCC . Therefore, miR-10a 
would be an attractive target for improving advanced liver 
cirrhosis . 
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866
CCR5+T cells homing to the liver exhibit Inflam-
matory and profibrogenic signatures in chronic 
HCV infected patients
Shikha Shrivastava, Haley Ward, Rajiv Kumar Mondal, 
Shyam Kottilil, Lydia Tang; Institute of Human Virology, Uni-
versity of Maryland, Baltimore, Baltimore, MD

Background and Aims: Chemokine receptor 5 (CCR5) is 
expressed on activated T cells, plays a role in migration to 
sites of inflammation . In chronic hepatitis C (CHC), an envi-
ronment of persistent profibrogenic inflammation exists 
within the liver, contributed by CCR5 and it’s ligands . The 
mechanism through which CCR5 exerts its profibrogenic 
effects is unknown . Therefore, we aimed (1) to compare 
the peripheral and intrahepatic CCR5 expression on CD4 
and CD8 T-cells in CHC patients and functionally char-
acterize the peripheral CCR5+ and CCR5- CD4 and CD8 
T-cells . (2) To unravel the functional significance whole 
transcriptome profiling of sorted CCR5+ and CCR5- T cells 
was done by RNA sequencing . Methods: Paired PBMCs and 
liver infiltrating lymphocytes from 10 CHC patients were 
analyzed for CCR5 expression on CD4 and CD8 T-cells by 
flow cytometry . PBMCs were then sorted for CCR5+ and 
CCR5- T cells by BD FACS ARIA with >98% purity and stim-
ulated with a pool of HCV peptides and functional charac-
terization was done by flow cytometry . Statistical analysis 
was done by paired t-test for all markers . Total RNA was 
extracted from the sorted CCR5+ and CCR5- T cells and 
paired samples were selected for RNA-sequencing on Illu-
mina HiSeq 4000 Sequencing platform . Read counts for 
each gene were determined using HTseq and differen-
tial gene expression were determined by DEseq . Enriched 
pathways were computed based on the differentially 
expressed genes, using DAVID and Ingenuity Pathway 
Analysis . Results: In the liver, there was higher frequency 
of CD4+CCR5+(p=0 .001) and CD8+CCR5+(p=0 .001) 
compared to periphery . Peripheral blood analysis demon-
strated increased expression of exhaustion marker (PD1) 
CD4+PD1+(p=0 .009); CD8+PD1+(p=0 .02) and liver homing 
chemokine receptor (CXCR3)CD8+CXCR3+(P=0 .04) . Func-
tional analysis demonstrated CCR5+CD4+T-cells were 
secreting more profibrotic TGF-β1(P=0 .002) and proin-
flamatory IFN-gamma(p=0 .003) . RNA sequencing analysis 
revealed that 105 genes were differentially expressed, 68 
up- and 37 down-regulated, in CCR5+T cells compared 
with CCR5- (FDR<0 .05) . Dysregulated genes include 
CXCR3, CCR7, PDE4D, IL2RB involved in liver inflammation, 
damage and adhesion; IL6ST, KLF10, LGALS3, PLEKHA5, 
SLC7A5, PRDMI, COL18A, TNFRSF1B, GZMK CDKN1A asso-
ciated with liver hyperplasia, fibrosis and hepatocellular 
carcinoma . Conclusion: Both functional and transcrip-
tomic analysis of CCR5+ T cells revealed a pathogeneic 
role for CCR5+ T cells in hepatic fibrogenesis . These cells 
are functionally proinflammatory and fibrotic and pref-
erentially accumulate in liver hastening fibrogenesis, 
supporting approaches that target CCR5 can be promising 
for impeding fibrosis .
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Characterization of Telomerase Mitochondrial 
Response to Oxidative Stress after HCV Infec-
tion
Huy Tran1, Zhaowen Zhu1, M. Meleah Mathahs2, War-
ren N. Schmidt1,2; 1Department of Internal Medicine, Lucille 
A. Carver College of Medicine, University of Iowa, Iowa City, 
IA; 2Department of Internal Medicine and Research Service, 
Veterans Affairs Medical Center, Iowa City, Iowa City, IA

Introduction. Telomerase reverse transcriptase (TERT) is 
one of the earliest host enzymes activated during HCV 
hepatocarcinogenesis . TERT performs chromosomal repair 
activities that permit immortality of neoplastic cells; it also 
elicits a wide range of non-canonical signaling functions 
contributing to injury repair and neoplasia . Previously, 
we reported that HCV infection rapidly initiates de-novo 
TERT expression in hepatocytes, and accelerates canonical 
telomerase activity; the latter through specific NS3 heli-
case binding to TERT . HCV was known to interact with 
mitochondria to increase reactive oxygen species (ROS) . 
TERT overexpression, in turn, alleviates intracellular ROS 
production via telomerase mitochondrial response (TMR) 
by its exclusion from the nucleus . This action likely preludes 
non-canonical TERT activities . In the present study, we 
have further characterized the early-and- late HCV-TERT 
interactions that ensue after infection, in initiating TMR 
and controlling intracellular oxidative stresses . Methods. 
Huh-7 .5 cells were cultured and infected with HCVcc (J6/
JFH clone) . TERT expression and telomerase activity were 
performed by Western blot, and TRAP assays, respec-
tively . ROS production was evaluated in Huh-7 .5 cells in 
day 1, 3 and 7 post infection or mock controls, by using 
DCF and MitoSOX assays . Localization of TERT was eval-
uated by confocal microscopy and cellular fractionation . 
TERT promoter activation and beta-catenin expression 
were also evaluated . Results . TERT expression and telo-
merase activity in human hepatocytes increase early (2-4 
days) after HCV infection, and are accompanied by TERT 
promoter activation, increased WNT-β-catenin signaling 
and its nuclear localization, suggesting that de-novo TERT 
expression occurs through aberrant β-catenin signaling, 
known to be important for hepatocarcinogenesis . In 
infected hepatocytes, ROS increased as early as day 1 and 
decreased by day 6 post infections as shown by DCF and 
MitoSOX assays . This was associated with slowly declining 
telomerase activity by 5-7 days post infection, probably due 
to increased TERT nuclear exclusion, cytoplasmic cleavage, 
and mitochondrial co-localization, as shown by confocal 
microscopy and cellular fractionation studies . Conclusions. 
HCV participates in key features of the telomerase system 
that are critically important for hepatocarcinogenesis . 
These include de-novo TERT expression, telomerase acti-
vation, mitochondrial re-localization, and repair responses 
to cellular injury in an early-and-late manner . These inter-
actions provide a plausible basis for the understanding 
and developing treatment modalities for hepatocellular 
carcinoma in HCV infected patients .
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868
Third-generation sequencing unveils the evolu-
tion of multi-drug resistant hepatitis C virus 
clones during direct-acting antiviral therapy.
Haruhiko Takeda1, Yoshihide Ueda1, Tadashi Inuzuka1, 
Shigeru Ohtsuru1,2, Hiroshi Seno1, Akihiro Sekine3,4, 
Hiroyuki Marusawa1; 1Department of Gastroenterology and 
Hepatology, Kyoto University, Kyoto, Japan; 2Department 
of Primary Care and Emergency Medicine, Kyoto University, 
Kyoto, Japan; 3Center of Preventive Medical Sciences, Chiba 
University, Chiba, Japan; 4Department of Genomic Medicine 
Omics Research Center, National Cerebral and Cardiovascular 
Center, Osaka, Japan

Background: Resistance-associated variants (RAVs) are 
associated with treatment failure in HCV-infected patients 
receiving direct-acting antivirals (DAAs) . Low-abundant 
RAVs at baseline could expand and contribute to treat-
ment failure, however, it has been difficult to determine 
the clonal origin of RAVs using conventional short-
read sequencing methods . Thus, we investigated the 
clonal origin of RAVs using single molecular real-time 
sequencing, so called third-generation sequencing (TGS) 
technology, which can generate extremely long contig-
uous sequence reads . Methods: We applied TGS using 
PacBio RSII system (Pacific Biosciences) to determine the 
long contiguous sequences spanning >3000 bp of the NS3 
to NS5A regions of each viral clone . We conducted TGS 
on sera samples from the representative non-SVR patients 
treated with combination therapy with NS3 protease 
inhibitor and NS5A inhibitor, and data was processed for 
linkage analysis and phylogenetic analysis . Results: The 
overall mismatch error rate of generated reads was calcu-
lated as low as 0 .000287 per bp, indicating a high accuracy 
of sequence reads achieved by the current TGS platform 
with PacBio RSII system . Long contiguous sequences 
of each viral clone in 14 sera samples from 7 non-SVR 
patients (mean of 274 clones per sample) were deter-
mined by PacBio RSII . We found the substantial sequence 
diversity of viral isolates present at baseline in all cases, 
showing the high degree of genetic heterogeneity in HCV 
clones . Importantly, in all cases, viral clones with at least 
one resistant-associate substitution pre-existed before 
DAA therapy at various proportions . Of note, a case who 
had failed previous DAA-containing regimen possessed 
highly complicated viral clusters including NS3-D168E+ 
and / or NS5A-Y93H+ clones at baseline . At treatment 
failure, multi-drug resistant viral clones were dominant 
among the circulating HCV clones in all 7 non-SVR cases . 
Phylogenetic analyses revealed a close genetic distance 
between pre-existing RAVs and dominant RAVs at treat-
ment failure . In addition, linkage analysis demonstrated 
that multiple drug-resistant mutations newly developed 
on pre-existing RAVs after DAA treatment in all non-SVR 
cases . Conclusion: Multi-drug resistant viral clones at treat-
ment failure certainly originated from a subpopulation of 
pre-existing RAVs in HCV-infected patients . Those RAVs 
were selected for and became dominant with the acquisi-
tion of multiple resistance-associated substitutions under 
DAA treatment pressure .
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Pathogenic IgM memory B cells in hepatitis 
C-induced cryoglobulinemia vasculitis
Cloé COMARMOND1, Valérie Lorin2, Maxime Touzot1, 
Thierry Hieu2, Cindy Marques2, Anna Maciejewski1, 
Michèle Rosenzwajg1, David Klatzmann1, Patrice P. Cacoub1, 
Hugo Mouquet2, David Saadoun1; 1Internal Medicine, Pitié-
Salpêtrière Hospital, PARIS, France; 2Institut Pasteur, PARIS, 
France

Hepatitis C virus-induced cryoglobulinemia vasculitis (HCV-
CV) is characterized by an abnormal clonal expansion of 
unresponsive CD27+IgM+ CD21-/low memory B cell (Bm21-

) . The origin, the functional role, and the reactivity of 
Bm21- cells remain elusive . To gain insights into the nature 
and functions of Bm21-, we investigated in three patients 
with active and untreated HCV-CV, the effects of these 
cells on T-cell subpopulations and study the reactivities 
of their B-cell receptors . We show here that CpG-stim-
ulated Bm21- promote the secretion of IFNγ, TNFα but 
not IL17A by CD4+CD25- effector T cells and induce their 
proliferation . Conversely, stimulated Bm21- reduce the 
proliferative capacity of CD4+CD25hiCD127-/low regulatory 
T cells . Bm21- B-cell expansions show intraclonal diversity 
of highly mutated IgM antibodies that were shape by 
an antigen-driven maturation process . Bm21- antibodies 
possess rheumatoid factor activity but are neither poly-
reactive nor recognize ubiquitous autoantigens . Impor-
tantly, no crossreactivity of Bm21- antibodies against 
several HCV antigens, including NS3 and E2 proteins, was 
observed . We also identify a transcriptional signature in 
CpG-stimulated Bm21- revealing a phenotype sufficient 
to break the immune tolerance, including TNFα secretion 
and expression of activation markers CD80/CD86 after CpG 
stimulation . Thus, these results strongly suggest a major 
role for Bm21- in defective tolerance of HCV-CV patients, 
both through CpG stimulation leading to reactivation of 
anergic Bm21-, and through the clonal expression of IgM 
antibodies with rheumatoid factor activity .
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Osteopontin regulates IFN signaling and HCV 
replication in cancer stem cells
Ryogo Shimizu1,2, Masao Honda1,2, Takayoshi Shirasaki1,2, Tet-
suro Shimakami1, Taro Yamashita1, Shuichi Kaneko1; 1Depart-
ment of Gastroenterology, Kanazawa University, Kanazawa, 
Japan; 2Division of Health Science, Kanazawa University, 
Kanazawa, Japan

Objective: Osteopontin (OPN) is involved in cell prolif-
eration, migration, inflammation, fibrosis, and tumor 
progression in various tissues . In the liver, OPN interacts 
with integrins, CD44, and vimentin, thereby inducing the 
infiltration, migration, invasion, and metastasis of cells . 
We performed laser capture microdissection to collect cells 
in liver lobules (CLL) and cells in portal areas (CPA) sepa-
rately from 31 liver biopsy samples, and found that OPN 
was predominantly expressed in CPA and associated with 
poor treatment response . Although OPN induces stem-
ness by interacting with CD44, the functional relevance 
of OPN-mediated interferon (IFN) signaling and hepatitis 
C virus (HCV) replication in stem cell populations remains 
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unclear . In this study, we examined the effect of OPN in 
EpCAM/CD44-positive hepatoma cell lines in terms of HCV 
replication and IFN signaling . Methods: We used stable 
HCV-replicating Huh7 cells . Fluorescence-activated cell 
sorting (FACS) was used to isolate EpCAM/CD44-positive 
or -negative cells, and these cells were treated with recom-
binant OPN protein . HCV replication and IFN signaling 
was confirmed by RTD-PCR and western blotting . Results: 
When analyzed by FACS, the EpCAM/CD44-positive popu-
lation accounted for 2–5% of Huh7 cells . Interestingly, the 
EpCAM/CD44-positive cells showed marked HCV replica-
tion compared to EpCAM/CD44-negative cells . Moreover, 
OPN expression was significantly increased in EpCAM/
CD44-positive cells . Next, we treated EpCAM/CD44-pos-
itive and -negative cells with recombinant OPN protein . 
OPN significantly enhanced HCV replication in EpCAM/
CD44-positive cells . Conversely, OPN did not affect HCV 
replication in EpCAM/CD44-negative cells . No significant 
changes in integrin expression were observed in EpCAM/
CD44-positive or -negative cells, suggesting that the 
OPN-CD44 interaction is important for HCV replication in 
cancer stem cell populations . OPN treatment of EpCAM/
CD44-positive cells markedly suppressed the IFN-induced 
phosphorylation of STAT1 and interferon-stimulated 
gene expression . Moreover, the GSK-3β inhibitor BIO, 
which maintains embryonic stem cells in an undifferen-
tiated state, increased the EpCAM/CD44 population and 
OPN expression and impaired IFN signaling via STAT1 
degradation in Huh7 cells . Conclusion: OPN enhances 
HCV replication in the EpCAM/CD44-positive cancer stem 
cell population, while it also negatively regulates the IFN 
signaling pathway via inhibition of STAT1 phosphorylation 
and degradation . Therefore, OPN may be a novel thera-
peutic agent for HCV-related hepatocellular carcinoma . 
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Characteristic and prevalence of NS3, NS5A 
and NS5B resistance associated substitutions 
in DAA-naive and DAA-failed HCV-3 patients in 
Italy
Velia Chiara Di Maio1, Silvia Barbaliscia1, Elisabetta Teti2, 
Ilaria Lenci3, Marianna Aragri1, Ennio Polilli4, Laura Gianserra5, 
Valeria Pace Palitti6, Bianca Bruzzone7, Stefania Paolucci8, 
Nicola Coppola9, Tina Ruggiero10, Teresa Pollicino11, 
Fosca Niero12, Valeria Micheli13, Antonio Di Biagio14, Ada Ber-
toli1, Laura Sticchi7, Ivana Maida15, Simona Francioso3, 
Luca Foroghi2, Vincenza Calvaruso16, Filomena Morisco17, 
Ana Lleo18, Alessia Ciancio19, Renato Maserati20, Giusep-
pina Brancaccio9, Massimo Puoti21, Pierluigi Toniutto22, 
Vincenzo Vullo23, Alessio Aghemo24, Giuseppe Cariti25, 
Stefano Bonora25, Sergio Babudieri15, Guido A. Guber-
tini12, Maria Rendina26, Adriano M. Pellicelli27, Vin-
cenzo Sangiovanni28, Antonio Ciaccio29, Gloria Taliani30, 
Giovanni Raimondo11, Antonio Craxì16, Caterina Pasquazzi5, 
Loredana Sarmati2, Giustino Parruti4, Mario Angelico3, Mas-
simo Andreoni2, Valeria Cento1, Carlo Federico Perno1, Fran-
cesca Ceccherini-Silberstein1; HCV Virology Italian Resistance 
Network (Vironet C); 1Department of Experimental Medicine 
and Surgery, University of Rome Tor Vergata, Rome, Italy; 
2Infectious Diseases, University Hospital of Rome Tor Vergata, 
Rome, Italy; 3Hepatology Unit, University Hospital of Rome 
Tor Vergata, Rome, Italy; 4Infectious Disease Unit, Pescara 
General Hospital, Pescara, Italy; 5Infectious Diseases, Sant’An-
drea Hospital – “La Sapienza” University, Rome, Italy; 6Hepa-
tology Unit, Pescara General Hospital, Pescara, Italy; 7Hygiene 
Unit, IRCCS AOU San Martino-IST, Genoa, Italy; 8Molecular 
Virology, IRCCS Policlinic Foundation San Matteo, Pavia, Italy; 
9Infectious Diseases and Viral Hepatitis Unit, Second Univer-
sity of Naples, Naples, Italy; 10Laboratory of Microbiology 
and Virology, Amedeo di Savoia Hospital, ASL Città di Torino, 
Turin, Italy; 11Department of Internal Medicine, University 
Hospital of Messina, Messina, Italy; 12Division of Infectious 
Disease, ASST Fatebenefratelli Sacco, Milan, Italy; 13Clinical 
Microbiology, Virology and Bioemergencies, ASST Fatebene-
fratelli Sacco, Milan, Italy; 14Infectious Disease, IRCCS AOU San 
Martino - IST, Genoa, Italy; 15Infectious Diseases Unit, Univer-
sity of Sassari, Sassari, Italy; 16Gastroenterology, “P. Giaccone” 
University Hospital, Palermo, Italy; 17Department of Clinical 
Medicine and Surgery, University “Federico II” of Naples, 
Naples, Italy; 18Department of Biomedical Sciences, Humanitas 
University, Rozzano, Milan, Italy; 19Unit of Gastroenterology, 
University of Turin, Department of Medical Sciences, City of 
Health and Science of Molinette Turin Hospital, Turin, Italy; 
20Institute of Infectious Diseases, University of Pavia, Pavia, 
Italy; 21Department of Infectious Diseases, Hospital Niguarda 
Ca’Granda, Milan, Italy; 22Department of Medical Sciences 
Experimental and Clinical, Medical Liver Transplant Section, 
Udine, Italy; 23Department of Public Health and Infectious 
Diseases, Sapienza University of Rome, Rome, Italy; 24Unit of 
Gastroenterology and Hepatology, IRCCS Foundation “Ca’ 
Granda-Ospedale Maggiore Policlinico”, Milan, Italy; 25Unit of 
Infectious Diseases, Department of Medical Sciences, Amedeo 
di Savoia Hospital, University of Turin, Turin, Italy; 26Depart-
ment of Emergency and Organ Transplantation, Section of 
Gastroenterology, University Hospital, Bari, Italy; 27Hepatol-
ogy Unit, San Camillo Forlanini Hospital, Rome, Italy; 28Hos-
pital Cotugno, Naples, Italy; 29Department of Medicine and 
Surgery, University of Milan-Bicocca, Milan, Italy; 30Infectious 
and Tropical Diseases Unit, Department of Clinical Medicine, 
“La Sapienza” University of Rome, Rome, Italy
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Background: Aim of this study was to investigate the 
prevalence and characteristics of resistance-associat-
ed-substitutions (RASs) in HCV Genotype (GT) 3 infected 
patients (pts) naïve to direct-acting antivirals (DAA) and 
DAA-failures in Italy . Materials and Methods: A total of 
275 GT3 infected pts (193 DAA-naïve and 108 DAA-fail-
ures, of them, 26 at both baseline and DAA-failure) 
were analyzed . Sanger sequencing of NS3±NS5A±NS5B 
was performed by homemade protocols . Results: The 
majority of pts were male (85 .5%) and cirrhotic (57 .1% 
overall; 71 .3% in DAA-failures); 9 .1% pts were HIV-coin-
fected and 41 .1% were reported to be injection drug 
users . Phylogenetic analysis classified viral sequences as 
GT-3a (99 .6%) and GT-3h (0 .4%) . Notably, 18/275 (6 .5%) 
pts were previously misclassified as infected with indeter-
minate GT (N=6), non-3 GT (N=11), or as mixed-infection 
(N=1) . Overall, 108 pts failed an interferon-free regimen: 
43 .5% sofosbuvir(SOF)+ribavirin(RBV) and 49 .1% daclat-
asvir(DCV)+SOF±RBV . Moreover, 7 .4% of pts were treated 
with 3D±RBV (paritaprevir/r+ombitasvir+dasabuvir, N=6), 
SOF+simeprevir (N=1) or ledipasvir+SOF+RBV (N=1), due 
to a wrong previous GT assignment . At virological failure, 
68/108 (63 .0%) pts showed at least one RAS related to the 
DAA-regimen, of whom 3/7 (42 .8%) in NS3, 55/60 (91 .7%) 
in NS5A, 14/102 (13 .7%) in NS5B SOF-failures . Among 
17 pts who failed SOF+DCV+RBV 24-weeks regimen, the 
NS5A-RAS prevalence was 94 .1%, while it was 83 .3% in 
12 pts who failed SOF+DCV 12-weeks (p=0 .55) . Interest-
ingly, in DAA-naïve pts the NS5A-RAS prevalence was 
13 .4% . In particular, the NS5A-Y93H was found in 4 .7% of 
DAA-naïve pts vs 83 .3% of 3D-failures and 88 .7% DCV+-
SOF-failures (p<0 .001), while the DCV-RAS A62L was found 
in 5 .8% of DAA-naïve pts vs 13 .2% DCV+SOF-failures 
(p=0 .13), differently the NS3-Q80K was mainly detected 
in 3D-failures (33 .3% vs 1 .1% DAA-naïve, p=0 .005) . Inter-
estingly, 50 DAA-naïve pts were then treated with DCV+-
SOF±RBV for 12-24 weeks and 43/50 reached SVR (86%) . 
1/3 (33 .3%) pts with baseline Y93H RASs reached SVR vs 
42/47 (89 .3%) without (p=0 .048) . Natural NS5A RASs were 
also detected in 17 .0% of SOF+RBV failing pts (partic-
ularly: Y93H=2, A30K+L31F=1; A62L=5) . In NS5B, SOF 
RASs L159F and S282T were both detected only at viro-
logic failure (4 .9% and 2 .0%, respectively) . Conclusions: 
When it occurs, failure in GT3 infected pts is frequently 
associated with RASs, particularly with Y93H NS5A-RAS, 
whose role in reducing treatment efficacy deserves further 
investigation . This high prevalence of NS5A-RASs also in 
pts, who already failed an optimal NS5A-based regimen 
with long duration, makes retreatment of such pts a chal-
lenging scenario .
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Is Hepatitis C virus infection associated with 
increased rate of malignancy other than B-cell 
lymphoma and HCC
Eli Zuckerman1, Hedy S. Rennert2, Gad Rennert2; 1Liver Unit, 
Carmel medical center, Haifa, Israel; 2Department of Com-
munity Medicine and Epidemiology, Carmel Medical Center, 
Technion Faculty of Medicine, Haifa, Israel

Background: Hepatitis C virus (HCV) possesses oncogenic 
properties and plays a pathogenic role in hepatocellular 
carcinoma (HCC) and B-cell non-Hodgkin lymphoma 
(NHL) . However, antigens and replicative sequences have 
also been detected in different extra-hepatic tissues . Few 
studies and meta-analyses have recently suggested that 
HCV infection is associated with malignancies other than 
HCC or B-cell NHL . Aim: to assess the rate of HCV infection 
among patients with cancer other than HCC or B-cell NHL 
in a large scale cohort . Methods: Data were obtained from 
the computerized records and database of Clalit Health 
Services (CHS) (established in the year 2000) . The database 
contains information regarding demographic parameters, 
laboratory tests and pharmacy records, hospitalization and 
primary care physician records and death-related data of 
4,376,447 CHS insured individuals . We used the ICD-9- CM 
code system to determined the rate of HCV infecion among 
patients with 27 different types of malignancies (solid and 
hematologic) . Results: HCV infection was significantly 
more frequent in patients with the following malignan-
cies compare with the CHS general population adjusted 
for age and gender: cholangiocarcinoma hepatocellular 
carcinoma, lung, pancreatic, gastric and esophageal, 
pharyngeal, renal, bladder and also in chronic leukemia 
(mainly CLL) (all associated with rate ratio (RR) of more 
than 2) . In addition, the rate of all types of malignancies 
in HCV-infected insured individuals of the CHS (overall 
31,311) was significanly higher than in CHS general popu-
lation adjusted for age (14% vs . 7%, P<0 .001) . However, 
when adjusted for smoking, only the RR for lung cancer, 
B-cell NHL and primary liver cancer were significantly 
higher compared to HCV-negative individuals . Conclu-
sions: Different types of malignancy were detected more 
frequently in HCV infected patients compared to HCV-neg-
ative individuals . However, when adjusted for smoking, 
Only Lung cancer, primary liver cancer and B-cell NHL were 
more frequent in HCV-infected patients .
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Induction of neutralization E2 antibody by 
immunization of recombinant E2 proteins
Noriyuki Watanabe, Tomoko Date, Hussein H. Aly, 
Hideki Aizaki, Takaji Wakita; Virology II, National Institute of 
Infectious Diseases, Tokyo, Japan

Background Neutralizing antibodies raised against 
HCV envelope proteins are the potential therapeutics 
and useful tool for understanding antigenicity of HCV . 
Effective vaccines to induce neutralization antibodies 
are required for preventing and treating HCV infection . 
Recent studies reported the crystal structure of minimum 
E2 region and antigenic region recognized by neutraliza-
tion antibodies . However, N-terminal region that consist 
of HVR region (384-410) and linear epitope (412-423) are 
not crystalized because of their flexible structure . In this 
study, we focused on N-terminal region and analyzed the 
neutralization antibody induction by immunizing mice 
with recombinant E2 proteins containing N-terminal dele-
tion . Methods Recombinant E2 proteins (N-tag, C-tag, HVR 
deletion, HVR-linear epitope deletion) were produced by 
293T cells and purified by affinity purification . Five mice 
per group were immunized with E2 proteins (10 ug/head) 
for four times every two weeks . Blood was collected 
every week after immunization and antibody titer was 
measured by ELISA using each recombinant E2 protein . 
To analyze neutralization activity, Huh7 .5 .1 cells were 
infected with HCVcc in the presence of mouse serum or 
purified IgG for 72 hour . Infected cells were detected 
with anti-core (2H9) and anti-mouse IgG-Alexa488 and 
infected foci were counted . Results Antibody titer against 
E2 protein increased by immunization in all groups except 
for control group . Although antibody titer of C-tag group 
was comparable to N-tag groups, neutralization effect 
in C-tag group was remarkably reduced compared with 
N-tag group . Among N-tag groups, deletion of HVR-linear 
epitope decreased neutralization effect, suggesting that 
linear epitope was main target for neutralization . Conclu-
sion In this study, we found that N-terminal region of E2 
protein contributes to the induction of neutralization anti-
body against linear epitope . Because of flexible structure 
in N-terminal region, N-terminal tagging may change its 
structure to expose linear epitope and result to increase 
neutralization antibody induction efficiency . 
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Comprehensive study of macrophage popula-
tions in the liver and periphery upon hepatitis 
C virus clearance with interferon (IFN)-free 
direct-acting antiviral (DAA) therapy
Nadia Alatrakchi1, Jacinta A. Holmes1, Bo Li2, Ang Cui2,5, Daph-
nee Piou4,3, Pierre Tonnerre1, Shadi Salloum1, Annie J. Kru-
ger1, Joelle Brown4,6, Jenna L. Gustafson4, Maxwell Robidoux4, 
Daniel Kvistad4, Stephanie A. Osganian4, Arthur Y. Kim1, 
Georg M. Lauer1, Nir Hacohen1,2, Raymond T. Chung1; nala-
trak@hotmail.com; 1Medecine, Massachusetts General Hospi-
tal and Harvard Medical School, Boston, MA; 2Broad Institute, 
Cambridge, MA; 3Winsor School, Boston, MA; 4Medicine, Mas-
sachusetts General Hospital, Boston, MA; 5Harvard-MIT Health 
Sciences and Technology, Cambridge, MA; 6St George’s Uni-
versity, Grenada, Grenada

Background: Macrophages infiltrate the liver during 
chronic inflammation and play a critical role in the patho-
genesis of viral hepatitis . However, their extreme hetero-
geneity, complexity, and often opposing functions are 
not fully understood, hampering development of macro-
phage-targeting therapeutics . Access to liver fine needle 
aspirates (FNA) before and after IFN-free DAA therapy 
provides the opportunity to explore macrophage popu-
lations in relation to HCV clearance . Aims: To compre-
hensively evaluate effects of HCV clearance on kinetics of 
the macrophage activation marker, soluble (s)CD163, liver 
macrophage surface phenotype, and macrophage tran-
scriptome profiles . Methods: We studied 23 non-cirrhotic 
chronic HCV patients commenced on paritaprevir/ritonavir/
ombitasvir + dasabuvir + ribavirin therapy . Serum collected 
at baseline, during and post therapy, were used to quan-
tify sCD163 by ELISA . Liver FNA were obtained at base-
line and post-treatment week 12 (PTW12) . Macrophages 
were single cell (sc) sorted by FACS and RNA sequencing 
was performed (Smart-Seq2) . In parallel, macropahge 
cell surface staining of proinflammatory and activation 
markers was performed by FACS . Results: All patients 
experienced SVR at PTW12 . Serum sCD163 levels were 
elevated at baseline . Interestingly, while sCD163 levels 
normalized by week 4 (Wk4), at which time the majority 
had cleared HCV, levels were observed to rise again at the 
end of therapy (p=0 .001) and further at PTW12 (p=0 .01), 
then normalized at PTW24 . FACS analysis showed a 
decrease in the frequency of liver macrophages expressing 
CD163 (p=0 .04), HLA-DR (an activation marker involved 
in antigen presentation, p=0 .01) and CD86 (a pro-inflam-
matory marker involved in T cell co-stimulation, p=0 .08) . 
Similar changes were not observed in peripheral mono-
cytes, underscoring the liver specific responses . Preliminary 
sc RNAseq gene cluster and heat maps revealed differ-
ential gene expression between peripheral blood and 
liver macrophage/monocyte populations, and importantly 
between hepatic macrophages pre and post DAA therapy . 
Conclusions: Rapid initial normalization of sCD163 was 
observed at Wk4, likely reflecting reduced macrophage 
activation due to virus removal . A progressive increase in 
sCD163 up to PTW12 was observed, and may reflect reso-
lution of chronic inflammation . Viral clearance resulted in 
alteration of liver macrophages towards a less inflamma-
tory phenotype . Sc RNAseq confirmed differential gene 
expression between the liver and periphery at baseline, 
and pre and post-DAA therapy . Our data underscore the 
importance of intrahepatic macrophage activation in the 
pathogenesis of chronic viral hepatitis .
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Chronic kidney disease and hepatitis C mutu-
ally advance liver and renal disease progres-
sion: real-world evidence from the United 
States
Tram T. Tran2, Yuri Sanchez1, Oscar A. Hayes1, Steven Marx1; 
1HEOR, AbbVie, Mettawa, IL; 2Cedars-Sinai Medical Center, 
Los Angeles, CA

Objectives Chronic hepatitis C virus (HCV) infection has 
been associated with chronic kidney disease (CKD), but 
there is limited evidence on the extent to which both 
conditions may mutually advance time to renal and liver 
disease progression . This study assesses how CKD affects 
liver disease progression in patients with HCV, and how 
HCV affects renal disease progression in patients with CKD . 
Methods This real-world study used the Optum Clinfor-
maticsTM Data Mart, a de-identified claims database from 
the United States . To assess the influence of CKD on liver 
disease progression, a cohort of HCV patients was identi-
fied selecting the date of first HCV diagnosis between 2007 
and 2015 as the index date . The subgroup of HCV patients 
with a CKD diagnosis within one year pre-index was 
compared to HCV patients without a CKD diagnosis, and 
liver disease progression was measured in terms of cate-
gorical changes in FIB4 fibrosis score (F0-F1, F2, F3-F4) . To 
assess the influence of HCV on renal disease progression, 
a cohort of CKD patients was identified selecting the date 
of first CKD diagnosis between 2006 and 2015 as the index 
date . The subgroup of CKD patients with a HCV diagnosis 
within one year pre-index was compared to CKD patients 
without a HCV diagnosis, and renal disease progression 
was measured as change in CKD stage (3a, 3b, 4 and 5) . 
All patients included in the analysis required 6 months of 
continuous enrolment pre-index and a minimum of two 
measures of fibrosis or CKD stage at least 6 months apart . 
Disease progression was analyzed with the use of Kaplan–
Meier plots for up to 9 years post index . Results In the 
cohort of 3,663 HCV patients, 22 .8% of those with CKD 
demonstrated liver fibrosis progression within 8 years, 
compared to 10 .4% of patients without CKD (2 .33 hazard 
ratio [HR], p<0 .001; mean time to progression: 729 vs 891 
days, p=0 .138) . In the cohort of 1,758 CKD patients, 76 .7% 
of those with HCV demonstrated renal disease progression 
within 9 years, compared to 50 .3% of patients without 
HCV (2 .08 HR, p<0 .001; mean time to progression: 452 vs 
595 days, p<0 .001) . Kaplan-Meier curves demonstrated a 
gap in disease progression as early as one year post index . 
Conclusion Fibrosis and CKD are worsened when both 
are present as comorbidities compared to when only one 
condition is present . Early identification and treatment 
of HCV could lead to mutual health benefits for liver and 
renal diseases . 
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Innate immune signaling is modulated by 
cellular microRNAs that are differentially regu-
lated during DAA therapy in patients with 
chronic hepatitis C infection (HCV)
Hawwa Alao1, Brianna Lowey1, Margaret Cam2, T. Jake Liang1, 
Qisheng Li1, Marc G. Ghany1; 1Liver Diseases Branch, NIH/
NIDDK, Baltimore, MD; 2National Cancer Institute, Bethesda, 
MD

Background: We previously reported downregulation of 
hepatic interferon stimulated genes (ISGs) during DAA 
therapy using paired liver biopsy tissues during therapy . 
Many miRs were also differentially expressed before and 
during DAA therapy . By an unbiased correlation anal-
ysis, the expression levels of several miRs significantly 
correlated with the ISGs during DAA therapy . Aim: To 
characterize the regulatory action of miRs on ISGs and 
to assess their effect on HCV replication . Methods: We 
focused on two miRs, miR-146b and miR-30c based on 
their degree of ISG correlation and hepatic expression: 
miR-146b negatively and miR-30C positively correlated 
with ISGs . Putative ISG targets of these two miRs were 
identified using the miRSystem prediction tool . The 
predicted targets were cross-referenced with all validated 
HCV-associated ISGs, creating a functionally relevant list of 
putative mRNA targets . To assess whether these predicted 
targets are regulated by miR-146b and miR-30c, we over-
expressed miR mimics, then quantified the target mRNA 
levels by qPCR . These ISG targets were further validated 
by using 3’UTR-luciferase reporter assays . To explore 
the interplay between miR-146b and miR-30c and HCV 
infection, Huh7 .5 .1 cells were transfected with mimics 
of these miRs, then infected with HCV JFH1 strain . Intra-
cellular (IC) and extracellular (EC) HCV RNA levels were 
measured by qPCR . Results: Overexpression of miR-146b 
decreased mRNA levels of 3 predicted ISG targets . They 
are TNF Receptor Associated Factor 6 (TRAF6), Interleukin 
1 Receptor Associated Kinase 1 (IRAK1) and Protein Kinase 
C Epsilon (PRKCE) . miR-146b also inhibited the 3’UTR 
activities of TRAF6, IRAK1 and PRKCE, suggesting they are 
direct targets . In the presence of miR-146b mimic, both IC 
and EC HCV RNA levels were significantly increased . Inter-
estingly, overexpression of miR-30c mimic significantly 
induced all 10 predicted target ISG mRNAs . Additionally, 
miR-30c overexpression significantly inhibited the 3’UTR 
activities of predicted targets Suppressor of Cytokine 
Signaling 1 (SOCS1) and 3 (SOCS3), which are known to 
negatively regulate type 1 IFN signaling . Overexpression 
of the miR-30c mimic led to a decrease in HCV RNA level . 
Conclusion: miR-146b enhances HCV replication by damp-
ening innate immunity via downregulation of antiviral 
ISGs . In contrast, miR-30c suppresses HCV replication . We 
speculate that miR-30c inhibits SOCS1 and SOCS3; reduced 
miR-30c expression during DAA therapy leads to upreg-
ulation of SOCS and downregulation of ISGs . Our results 
highlight the dual roles that miRs may play in maintaining 
or clearing chronic HCV infection by targeting key compo-
nents of the innate immunity .



468A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

Disclosures:

The following people have nothing to disclose: Hawwa Alao, Brianna Lowey, 
Margaret Cam, T . Jake Liang, Qisheng Li, Marc G . Ghany

877
Identification of Novel Variants in HLA Class 
II Region Related to HLA DPB1 Expression and 
Disease Progression in Patients with Chronic 
Hepatitis C
Katsushi Hiramatsu, Hidetaka Matsuda, Takuto Nosaka, Tatsu-
shi Naito, Kazuya Ofuji, Masahiro Ohtani, Tomoyuki Nemoto, 
Yasunari Nakamoto; Second Department of Internal Medi-
cine, Faculty of Medical Sciences, University of Fukui, Eihei-
ji-cho, Yoshida-gun, Japan

BACKGROUND: Clinical outcome after exposure to hepa-
titis C virus (HCV) varies enormously among individuals and 
ethnics . Reasons of this difference have been explained, so 
far, by various factors including viral and host characteris-
tics . Recent genome-wide studies have demonstrated that 
HLA class II gene may play an important role in viral hepa-
titis . We studied genetic polymorphism and RNA expres-
sion of HLA class II genes in HCV-related liver diseases . 
METHODS: The study was performed in groups consisting of 
24 patients with HCV-related liver disease (12 of persistent 
normal ALT: PNALT group and 12 of advanced liver disease: 
ALD group) and 26 patients without HCV infection (control 
group) . In PBMC samples, RNA expression of HLA class 
II genes (HLA-DPA1, DPB1, DQA1, DQB1 and DRB1) was 
analyzed by real-time RT-PCR . Furthermore, twenty two 
single nucleotide polymorphisms (SNPs) rs3077, rs9277535, 
rs3117230, rs3117229, rs872956, rs2071025, rs3128930, 
rs2179920, rs1431403, rs3128965, rs3128966, rs2855459, 
rs3128921, rs9277542, rs3128923, rs3128963, rs3116996, 
rs9275319, rs9272105, rs4273729, rs910049 and rs3135363 
in HLA class II including extended region and two SNPs 
rs1297986 and rs8099917 in IL28B gene were genotyped 
by genetic analyzer (GENECUBE®) . RESULTS: In expression 
analysis, only DPB1 level was significantly different . Mean 
expression level of DPB1gene in control group was 160 .0, 
PNALT group 233 .8 and ALD group 465 .0 (p<0 .01) . Of 24 
SNPs, allele frequencies were statistically different in two 
SNPs (rs2071025 and rs3116996) between PNALT groups 
and ALD group (p<0 .01) . In rs2071025, TT genotype was 
frequently detected in ALD group and expression level 
was significantly higher than the other genotypes (449 .2 
vs 312 .9, p<0 .01) . In rs3116996, TA or TT (non AA) geno-
type was frequently detected in ALD group and expression 
level was significantly higher than genotype AA (457 .1 
vs 220 .9, p<0 .01) . In predicting disease progression, the 
combination of 2 SNPs (rs2071025 and rs3116996) was 
better . Carrying one unfavorable alleles (rs2071025 TT 
or rs3116996 TT/TA) offered significantly high disease 
progression effect (OR=15 .5, P=0 .028) . Carrying two 
unfavorable alleles (rs2071025 TT and rs3116996 TT/TA) 
offered the highest disease progression effect (OR=in-
finite, P=0 .00025) . CONCLUSIONS: Genotyping and expres-
sion analysis in HLA class II gene revealed that two SNPs, 
rs2071025 and rs3116996, were significantly correlated 
to the HLA-DPB1 RNA expression and the progression of 
HCV-related liver diseases . 
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DAA treatment failure is associated with Gt 
3 HCV cirrhosis and the selection of NS5A 
resistance sequences (RAS) – implications for 
salvage therapy
Timothy Papaluca2,1, Jacinta O’Keefe3, Susanne Glasgow2, 
Kate New2, Tess McClure2, Sally Bell2, Barbara Deme-
diuk2, Gareth Burns2, Cameron J. Jeremiah2, David M. Iser2, 
Mark Lust2, Gideon Shaw2, Marno Ryan2, Paul V. Desmond2, 
Catherine Croagh2, Thai Hong2, Kumar Visvanathan2, Jes-
sica Howell2, Scott Bowden3, Alex J. Thompson2,1; 1The 
University of Melbourne, Melbourne, VIC, Australia; 2Gastro-
enterology, St Vincent’s Hospital Melbourne, Melbourne, VIC, 
Australia; 3Victorian Infectious Disease reference Laboratory, 
Melbourne, VIC, Australia

Background: Direct acting antiviral therapy (DAA) for 
HCV is highly effective, but there are a small number of 
patients who experience treatment failure . Amino acid 
substitutions in the NS5A region have been described 
that reduce sensitivity to NS5A inhibitors (NS5Ai) and are 
selected in patients who relapse following therapy . To 
date there are no Australian data describing clinical/viro-
logical predictors of DAA treatment failure . Methods: We 
performed a prospective analysis for predictors DAA treat-
ment failure among patients started on DAAs for HCV 
between the dates October 2014 to November 2016 at St 
Vincent’s Hospital Melbourne . Clinical features and treat-
ment history was extracted from the hepatitis database . 
Patients who were non-adherent to therapy (< 4weeks) 
or who were LTFU were excluded (n=36) . Baseline and 
time of relapse serological samples were processed for the 
presence of RAS in the HCV NS3, NS5A and NS5B regions 
utilising the Sentosa Next Generation Sequencing HCV 
genotyping assay (Vela Diagnostics) Data was compared 
to the larger cohort of patients successfully treated at this 
teritary centre with DAAs during this time . Results: Data 
was available for 616 patients in total (Table 1) . 97% of 
patients were treated with a regimen that included an 
NS5Ai . The overall SVR12 rate in this cohort was 93% . 27 
patients (4%) experienced virological failure (relapse) . 
Patients who experienced virological failure were more 
likely to be to be infected with GT 3 HCV and to be 
cirrhotic (P < 0 .05, Table 1) . 33% (n=9) of relapses were 
treatment experienced cohort (Peg-Interferon/Ribavirin) 
compared to 17% (n=107) in the control (p< .05) . Among 
patients who relapsed, NS5A RAS were uncommon at 
baseline, but were detected in 9/10 at relapse (Table 1). 
Conclusion: Non-response to DAA therapy was associated 
with cirrhosis, Gt3 HCV and prior PR non-response . Viro-
logical failure was associated with selection of HCV RAV 
in 90% cases . Salvage therapies should be designed to 
include at least two DAAs active against any specific resis-
tance variant .
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Different metabolic fingerprints between HCV 
and HBV patients: a possible interference of 
the two major hepatitis viruses in basal metab-
olism pathways.
Laura Gragnani1, Leonardo Tenori2, Guia Cerretelli1, 
Gaia Meoni2, Serena Lorini1, Giampaolo Corti1, Andrea Giovan-
nelli1, Monica Monti1, Patrizio Caini1, Alessandro Bartoloni1, 
Claudio Luchinat2, Anna Linda Zignego1; a.zignego@dmi.
unifi.it; 1Masve Center, Experimental and clinical medicine, 
University of Florence, Florence, Italy; 2Consorzio Interuniver-
sitario Risonanze Magnetiche di Metallo Proteine, University 
of Florence, Florence, Italy

Background: Metabolomics is the study of metabolic 
changes in biological systems and may identify specific 
profiles associated with subtle alterations induced by 
diseases . Studies performing a comparative evaluation of 
HCV and HBV patients are lacking . HCV can be completely 
eradicated by direct acting antivirals (DAAs) . The aim of 
this study was to evaluate through NMR-based metabo-
lomic approach a group of HCV-positive patients before 
and after viral eradication by DAA IFN-free regimens, 
comparing their fingerprints to naïve HBV-patients and 
healthy donors . Methods: Sera were collected before 
therapy (baseline), at SVR12, and SVR24 time-points, from 
67 HCV patients successfully treated with IFN-free DAA 
regimens; as controls, we tested serum samples from 50 
naive subjects with chronic HBV infection (pathological 
controls; HBV) and 43 healthy donors (healthy controls; 
HC) . Samples were analyzed using proton nuclear 
magnetic resonance spectroscopy (H-NMR) . Results: 
MPLS analysis of HCV sera showed a significant pair-wise 
discrimination by comparing SVR12 and SVR24 with base-
line samples (with 90% and 82% of accuracy, respectively), 
indicating that a metabolic efficacy was evident already at 
SVR12 . Metabolic fingerprinting was able to distinguish 

the study groups (HBV, HCV and healthy subjects) with 
a 75% accuracy . Also, 34 metabolites emerged from the 
analysis, some of them significantly differed between HCV 
group and HS and between HCV group and HBV group 
(i .e . 2-oxoglutarate, 3-hydroxybutyrate, creatine, choline, 
valine, alanine, acetate, tyrosine, phenylalanine, formate) . 
In detail, 2-oxoglutarate levels progressively decreased in 
HCV patients from baseline to SVR24 and its levels were 
significantly higher in these patients compared to HC and 
to HBV-subjects . Conclusion: H-NMR proved a significant 
discrimination for all groups (HCV-baseline, SVR12, SVR24, 
naïve HBV, HC) and the fingerprints of HCV patients after 
SVR progressively approached to the ones recorded in HC . 
Also, fingerprints of untreated HCV and HBV patients can 
be discriminated with a high accuracy even in the unsu-
pervised analysis, indicating the existence of virus-specific 
interactions with different metabolic pathways . Finally, a 
direct role of HCV in altering basal metabolism pathways 
could help to explain the association with some extra-
hepatic disease; i .e . previous works reported high levels 
of 2-oxoglutarate in serum of patients with heart failure 
and, in this light, our finding could explain the relation-
ship between HCV and an increased risk of cardiovascular 
disease .
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Interactive influences of polymorphic IFNλ 
genes on HCV immunity are determined 
by affinity-based effects of KIR on NK cell 
licensing and tuning
James C. Ryan1, Norah Terrault2, Hui Shen1, Erene Niemi1, 
Mark Segal3, Lewis L. Lanier4, Alexander Monto1; 1Gastroen-
terology, UCSF/SFVAMC, San Francisco, CA; 2Gastroenterology/
Hepatology, U.C.S.F., San Francisco, CA; 3Biostatistics, U.C.S.F., 
San Francisco, CA; 4Microbiology/Immunology, U.C.S.F., San 
Francisco, CA

Introduction: IFNλ SNPs and epistatic influences of weak 
(HLA-C group 1) or strong (HLA-C group 2) ligands for 
inhibitory Killer Ig-like Receptors (KIR) on NK cells have 
additive, non-interactive effects on HCV immunity, but 
KIR/HLA influences on HCV in different cohorts have been 
inconsistent . Methods: We analyzed immune response 
genotypes among two ancestrally diverse observational 
cohorts: 1) STRIDE, a cohort of 192 patients with genotype 
1 hepatitis C virus (HCV) treated with pegylated IFNa + 
ribavirin and 2) BASIC-HepC, a cohort of 500 HCV sero-
positive subjects with either spontaneously resolved or 
chronic HCV . Subjects were typed for KIR, HLA-B, HLA-C, 
and for IFNλ region SNPs implicated in HCV outcomes . The 
in vitro activation profiles of NK cell subsets against K562 
tumor targets were examined and allele-specific recep-
tor:ligand affinities were determined and correlated with 
HCV treatment-induced SVR and spontaneous HCV clear-
ance . Results: Strong inhibitory ligands for HLA-C2 ligands 
for KIR2DL1/2DS1 preserved, or “licensed”, the functional 
potential of KIR2DL1+ NK cells, but led to “tolerization” 
of KIR2DS1+ NK cells . The lowest affinity HLA-C2 protein, 
HLA-C*04, compared to other HLA-C2 ligands, had weaker 
NK inhibitory and tolerizing effects, yet preserved KIR2DL1 
dependent licensing effects . Viral clearance was linked to 
the weakest NK inhibitory types, HLA-C1C1 or HLA-C1 + 
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HLA-C2 (HLA-C*04), in combination with beneficial IFNλ 
SNPs . Influences of IFNλ SNPs were restricted to subjects 
exhibiting a narrow range of KIR affinities (i .e ., HLA-C1C1 
or HLA-C2C2) predicting a limited spectrum of licensed 
NK cells . The influences of IFNλ, however, were obviated 
by strong NK cell licensing in HLA-C1 + HLAC2 subjects . In 
the absence of beneficial IFNλ SNPs, viral clearance was 
most closely linked to the strongest NK cell licensing type, 
HLA-C1 + HLA-C2 (non-HLA-C*04) . The predicted inter-
mediate NK cell licensing combination, HLA-C1 + HLA-C2 
(HLA-C*04), was linked to treatment-induced, but not 
spontaneous viral clearance, suggesting that IFNα-based 
viral immunotherapy may be especially sensitive to the 
differential effects of NK cell licensing . Conclusion: These 
allele-specific analyses show that effects of IFNλ and KIR/
HLA on antiviral immunity are interactively complex, 
rather than simply additive, as suggested by previous 
studies . Moreover, they suggest that beneficial IFNλ SNPs 
may uniquely compensate for narrow NK licensing spectra 
in insular populations which are enriched in weak licensing 
HLA-C1 alleles . 
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Dynamic changes in IFNa and IFN-sensitive 
cytokines/chemokines vs. TH1/TH2 cytokines 
are different during hepatitis C virus (HCV) 
resolution with direct-acting antivirals (DAAs)
Jacinta A. Holmes2,1, Charles Carlton-Smith2, Arthur Y. Kim3, 
Maxwell Robidoux2, Daniel Kvistad2, Joelle Brown2, Jenna 
L. Gustafson2, Sakuni T. Silva2, Nadia Alatrakchi2, Shadi Sal-
loum2, Pierre Tonnerre2, Wenyu Lin2, Georg M. Lauer2, Ray-
mond T. Chung2; Gastroenterology, Massachusetts General 
Hospital, Boston, MA, USA; 1Gastroenterology, St Vincent’s 
Hospital, Fitzroy, VIC, Australia; 2Gastroenterology, Massa-
chusetts General Hospital, Boston, MA; 3Infectious Diseases, 
Massachusetts General Hospital, Boston, MA

BACKGROUND: Increasing data show innate immune 
changes following DAAs . We showed reversal of ISG 
exhaustion in PBMCs during paritaprevir/ritonavir/ombit-
asvir+dasabuvir+ribavirin (PrOD+R) . Interestingly, maximal 
ISG reduction occurred at week 4 (TW4), with relative 
increases at TW8/end-of-therapy (EOT) . However, only 
partial restoration of CD4/CD8 T cell function occurs with 
DAAs . We compared changes in TH1/TH2 cytokines (CyK) 
with IFN/IFN-responsive chemokines (ChK) during PrOD+R . 
METHODS: HCV-1 patients received PrOD+R for 12 weeks . 
Plasma TH1 (IL6/IL8/IL12/TNFa/IFNg) and TH2 (IL10) CyK 
were measured at baseline (BL), TW2, EOT and post-treat-
ment week 12 (PTW12), and compared to IFN/IFN-related 
ChK (IFNa/MCP1/MIP1b/IP10) . RESULTS: 23 patients were 
included . SVR12 96% (no virologic failure) . Proinflamma-
tory TH1 CyK IL8, IL12 and TNFa did not change during 
DAAs but were significantly lower at PTW12, consistent 
with resolution of necroinflammation (Fig .A) . There was 
a trend towards reduction in IFNg levels at PTW12 . No 
change in IL10 was observed . In contrast, IFNa, MIP1b 
and MCP1 levels reduced at TW2, but IP10, MIP1b and 
MCP1 levels increased at EOT (Fig .B) . Changes paralleled 

partial HCV-specific T cell restoration and type I IFN resto-
ration (not shown) . CONCLUSIONS: IFNa/IFN-related ChK 
declined at TW2, but were significantly higher at EOT, 
paralleling prior ISG findings . TH1 CyKs did not change 
during viral eradication, but fell at PTW12, consistent with 
resolution of inflammation . The rise in IFN/IFN-responsive 
ChKs late during the course of therapy suggests resetting 
of IFN responsiveness, not observed in TH CyKs, and may 
correlate with incomplete restoration of T cell responses .
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882
IFN-free DAA therapy does not fully re-consti-
tute the altered phenotype and function of 
HCV-specific CD8+ T cells but immune check-
point inhibitions can selectively re-invigorate 
the functionality during chronic HCV.
Amare Aregay1,2, Katja Deterding1, Michael P. Manns1, 
Markus Cornberg1, Solomon Owusu Sekyere1, Heiner Wede-
meyer1; 1Gastroenterology, Hepatology and Endocrinology, 
Hannover Medical School, Hannover, Germany; 2Center for 
Infection Biology (ZIB) of Hannover Biomedical Research 
School (HBRS)., Hannover, Germany

Hepatitis C virus (HCV) persists and sets-up chronicity in 
majority of infected patients . Fortunately, new IFN-free 
direct-acting antiviral (DAA) therapies result in rapid and 
sustained clearance of HCV from infected patients . Owing 
to the rapid cessation of HCV replication and the ensuing 
abrupt clearance of viral antigens mediated by IFN-free 
DAAs, we aimed at investigating the possible repercus-
sions thereof on exhausted HCV-specific CD8+ T cells 
during chronic hepatitis C . By employing multimer-based 
magnetic bead enrichment technique to analyze HCV-spe-
cific CD8+ T cells ex-vivo, we could show that unlike acti-
vation markers that decreased, surface expressions of 
co-regulatory markers remained unaffected following 
HCV clearance . Upon 10 day peptide stimulation in-vitro, 
the overall frequency of dextramer positive CD8+ T cells 
increased from baseline to 24 weeks after treatment . At 
an individual level, however, the increases in prolifera-
tion only occurred in a relatively reduced fraction (45%) 
of patients . In addition, cytokines secretion and degran-
ulation of HCV-specific CD8+ T cells remain impaired 
following HCV clearance . Importantly, however, blockade 
of PD-1 pathway as well as PD-1/TIM3 double blockade 
resulted in enhanced proliferation and cytokine secretion 
by HCV-specific CD8+ T cells after IFN-free DAA therapy . 
Interestingly, HCV-specific CD8+ T cells that did not show 
increase in proliferation upon peptide stimulation alone 
could preferentially increase their proliferation and 
cytokine secretion upon blockade of PD-1 pathway . This 
effect correlated with the expression of Tcf-1by HCV-spe-
cific CD8+ T cells . Taken together, our data implies that 
despite rapid HCV clearance, IFN-free DAA therapy does 
not fully re-constitute the altered phenotype and function 
of HCV-specific CD8+ T cells in chronic HCV . These findings 
may have implications in case of re-exposure with HCV .
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HCV And Alcohol-Induced Hepatocyte Apop-
tosis As A Trigger Of Liver Inflammation And 
Fibrosis
Murali Ganesan2,1, Chijioke Enweluzo1, Ed Makarov3, Lar-
isa Y. Poluektova3, Kusum K. Kharbanda2,1, Mark Mailliard1, 
Natalia A. Osna2,1; 1Internal Medicine, University of Nebraska 
Medical Center, Omaha, NE; 2Research Department, Veterans 
Affairs Nebraska-Western Iowa Health Care System, Omaha, 
NE; 3Pharmacology and Experimental Neuroscience, University 
of Nebraska Medical Center, Omaha, NE

Background: Despite the successful treatment with direct 
antiviral agents (DAA), HCV infection is still a leading 
cause of chronic liver disease responsible for 1 .2–1 .5 
million deaths annually . In HCV infection, continued 
alcohol consumption promotes fibrogenesis and progres-
sion to end-stage liver diseases, such as cirrhosis and 
hepatocellular carcinoma (HCC) . The complex interactions 
between alcohol and hepatitis virus infections are not 
fully understood . As revealed from our previous studies, 
in HCV-infected cells, the ethanol metabolite, acetal-
dehyde, suppresses innate immunity in hepatocytes by 
blocking INFα-induced signaling through the JAK-STAT1 
pathway by impairing STAT1 methylation . These events 
are accompanied by massive apoptosis of HCV pre-sensi-
tized hepatocytes which contain the virus and are able to 
infect intact neighboring cells . We hypothesize that HCV 
in combination with alcohol has a toxic effect on liver cells, 
which induces inflammation and fibrosis via apoptotic 
bodies (AB)-mediated communications between hepato-
cytes, macrophages, and hepatic stellate cells (HSC) . Here, 
AB were generated by UV exposure of either control or 
HCV-infected Huh7 .5 cells, thereby mimicking previously 
observed cell apoptosis induced by HCV and acetaldehyde . 
Then AB were collected by low-speed centrifugation and 
incubated with either human monocyte-derived-macro-
phages (MDM) or HSC line, LX2 . MDMs and HSC in turn, 
were exposed or not to 50 mM ethanol . We found that in 
MDMs, HCV+AB engulfment increased NLRP3 and caspase 
1, IL-1β and IL-18, and GATA 3 expression, but did not affect 
the level of Tbet mRNA . Exposure of MDMs to ethanol 
significantly potentiated the effects on inflammasome and 
pro-inflammatory cytokines and decreased Tbet expres-
sion, indicating the suppression of MDM response to TH1 
cytokines . In HSC, the engulfment of HCV+AB increased 
IL-10, IL-8, MMP-2, MCP-1, Col1A1, and PGD-R2 expression 
and these effects were stronger if AB were made from 
Huh7 .5 cells not only infected with HCV, but also exposed 
to acetaldehyde . Pre-treatment of HSC with ethanol 
enhances Col1A1 and PGD-R2 expression after AB engulf-
ment, indicating the induction of pro-fibrotic changes . We 
conclude that HCV and acetaldehyde-induced AB trigger 
liver inflammation and fibrosis, which provides the mech-
anism of HCV infection exacerbation by alcohol .
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CD4+ regulatory T cells in hepatocellular carci-
noma with different etiologies
Bettina Langhans, Hans Dieter Nischalke, Benjamin Krämer, 
Maria A. Gonzalez-Carmona, Leone Dold, Philipp Lutz, 
Annekristin Hausen, Jacob Nattermann, Christian P. Strass-
burg, Ulrich Spengler; Department of Internal Medicine I, 
University of Bonn, Bonn, Germany

Background & Aims: CD4+ regulatory T cells are expanded 
in patients with hepatocellular carcinoma (HCC) and their 
number correlates with disease progression and poor 
prognosis . During chronic hepatitis C virus (HCV) infection, 
Tregs inhibit antiviral immune response, promote fibrosis 
and thus may ultimately facilitate liver cancer . Here, we 
compared Tregs in HCV-infected patients versus patients 
with non-viral liver diseases both with and without HCC . 
Methods: Using multi-color flowcytometry we analyzed 
frequency and phenotype of Foxp3+ CD25+ CD4+ Tregs 
and CD3+ T effector cells in the blood of 89 individuals: 
42 HCV-infected patients, 20 patients with non-alcoholic 
steatohepatitis, 10 patients with alcoholic liver disease 
and 17 healthy blood donors . 31 of our patients had HCC 
(16 HCV-assoiated and 21 of non-viral etiologies) . Results: 
Our analysis revealed that frequencies of Tregs are mark-
edly elevated in chronic hepatitis C (p<0 .05) as well as in 
HCC of different etiologies (p<0 .05) compared to disease 
controls and healthy controls, respectively . While overall 
Treg frequencies did not differ between patients with 
HCV-associated HCC and non-viral HCC, patients with 
HCV-associated HCC had increased numbers of Tregs with 
upregulated expression of contact-dependent inhibitory 
effector molecules CTLA-4 (HCV-HCC vs . non-viral HCC: 6 .9 
vs . 5 .6; p<0 .05) and GITR (HCV-HCC vs . non-viral HCC: 6 .0 vs . 
4 .1; p<0 .05) as well as checkpoint molecules PD-1 (HCV-HCC 
vs . non-viral HCC: 12 .3 vs . 10 .2; p<0 .05) and PD-L1 (HCV-
HCC vs . non-viral HCC: 7 .3 vs . 5 .8; p<0 .05) as compared to 
non-viral HCC . On the other hand, frequencies of PD-1+ 
CD8+ (HCV-HCC vs . non-viral HCC: 2 .4 vs . 1 .0; p<0 .01) and 
PD1+ CD4+ T effector cells (HCV-HCC vs . non-viral HCC: 
3 .1 vs . 1 .5; p<0 .01) were significantly more prevalent in 
HCV-associated HCC than in non-viral HCC . Conclusions: 
HCV-induced HCC is associated with enhanced frequencies 
of Tregs with upregulated expression of inhibitory check-
point molecules and corresponded to enriched numbers 
of exhausted CD3+ T effector cells . High expression of 
checkpoint molecules on Tregs is likely to contribute to 
enhanced inhibition of the immune response in HCV-as-
sociated HCC and makes it likely that immune checkpoint 
inhibitors must also interfere with Tregs .
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Functional and structural constraints restrict 
the evolutionary space of hepatitis C virus NS3 
protease variants
Georg Dultz1, Tetsuro Shimakami2, Iris Antes3, Stefan Zeuzem1, 
Christian Lange1, Christoph Welsch1; 1Medizinische Klinik 1, 
Klinikum der Johann Wolfgang Goethe-Universität, Frank-
furt, Germany; 2Department of Gastroenterology, Kanazawa, 
Japan; 3Center for Integrated Protein Science (CIPSM), Tech-
nische Universität München, München, Germany

Background: The high mutation rate provides RNA 
viruses with a powerful evolutionary advantage as it 
enables fast selection of variants with optimized fitness . 
The evolutionary space for drug target sites however is 
differentially restricted and seems particularly limited 
for the hepatitis C NS3/4A protease . Aim of our study 
was to understand the molecular mechanisms under-
lying fitness compensation and evolution of drug-resis-
tant NS3/4A viral variants . Methods: The impact of major 
drug-resistant mutants in NS3/4A on protease structure 
and function was studied using biophysical assays and 
in silico modeling approaches . Wild-type (WT) protease 
and selected mutants were expressed in E . coli . The puri-
fied protein was used for thermal shift measurements to 
assess NS3/4A mutants for their impact on protein stability . 
Using a peptide substrate derived from the viral NS4A/4B 
polyprotein cleavage site, reaction velocity was measured 
for each NS3/4A mutant with different substrate concen-
trations to obtain Michaelis-Menten kinetics and deter-
mine natural substrate affinity (km) and turnover rates 
(kcat) . Subsequently molecular dynamics (MD) simulations 
were applied to characterize molecular mechanisms that 
impact protein fold, protease substrate recognition and 
peptide cleavage . Results: D168A/E/T mutants showed 
major differences in their protein stability compared to 
WT with the protein fold significantly destabilized due 
to D168A/T (p < 0 .001) . A replicative fitness-compen-
satory second-site mutation in NS3/4A, NS3-Q41R, had 
no additional effect on protein stability but significant 
impact on protease substrate affinity that was markedly 
increased in the double mutant Q41R-D168A paralleled 
by a significant increase in kcat (p = 0 .003) . While differ-
ences in km were not significant for D168E ± Q41R, the 
kcat values for the NS4A/4B substrate were significantly 
higher for the Q41R-D168E double mutant compared 
to D168E as a single mutant (p = 0 .01) . MD simulations 
revealed the activity of the NS3/4A protease towards its 
natural substrates depending on the balance between 
reactive site stability and substrate binding . Both aspects 
are direct consequences of an extended hydrogen bond 
network around the protease active site that constraints 
molecular adaptation in NS3/4A . This balance is differen-
tially affected by drug-resistance mutations . Conclusion: 
The molecular evolution of NS3/4A variants in hepatitis 
C underlies tight structural and functional constraints 
related to an extended hydrogen bond network around 
the protease active site . Consecutive restrictions in evolu-
tionary space limit the selection of drug resistant variants 
and compensatory second-site mutations .
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Regulation of Hepatitis C Virus Infection by 
Long Non-Coding RNA
Juria Kitabayashi1,2, Tetsuro Shimakami1, Takayoshi Shira-
saki1,2, Kazuhisa Murai1,2, Masao Honda1,2, Shuichi Kaneko1; 
1Department of Gastroenterology, Kanazawa University, 
Kanazawa, Japan; 2Division of Health Science, Kanazawa Uni-
versity, Kanazawa, Japan

Background Recently, large numbers of non-coding RNAs 
have been identified that reportedly have a wide range 
of functions . Non-coding RNAs are categorized into two 
groups: the first is composed of short non-coding RNAs, 
such as siRNA and miRNA, and the second contains long 
non-coding RNAs (lncRNA), which are generally more than 
200 nucleotides in length and possess a 5′ cap and 3′ poly-A 
tail . The role of short non-coding RNAs in hepatitis C virus 
(HCV) infection, such as that of the liver-specific miRNA, 
miR-122, has been characterized considerably more than 
that of lncRNAs . Here, we investigated the role of long 
lncRNAs in HCV infection . Method To identify lncRNAs 
whose expression is specifically altered by HCV infection, 
Huh-7 .5 cells were infected with the HJ3-5 virus, which is a 
genotype Ia/IIa chimera . Total cellular RNAs were extracted 
and subjected to sequence analysis using a next-genera-
tion sequencer . We selected 26 lncRNAs whose level was 
specifically and significantly increased by HCV infection . 
Next, we designed 2–3 siRNAs per each lncRNA and tested 
the effect of knockdown of each lncRNA on HCV replica-
tion in HCV cell culture . Result The knockdown of 4 long 
non-coding RNAs significantly suppressed HCV replication . 
Among them, we focused on lncRNA-H, which has already 
been registered in the lncRNA database and whose expres-
sion in human liver was confirmed by several reports; 
however, its role in HCV infection remains unknown . 
The level of lncRNA-H was increased by HCV infection in 
a multiplicity of infection-dependent manner in HCV cell 
culture, and this increase was also observed in the liver 
from an HCV-infected chimpanzee, as well as HCV-infected 
chimeric mice . Furthermore, when we compared the levels 
of lncRNA-H in human livers between pre- and post-erad-
ication of HCV, the level of lncRNA-H was significantly 
decreased by the eradication of HCV . While transfection 
of poly I:C failed to increase the level of lncRNA-H, over-
expression of NS5A protein among HCV proteins increased 
the level of lncRNA-H . The knockdown of lncRNA-H by 
siRNA suppressed HCV replication as well as infectious 
virus production in HCV-infected cells, in accordance with 
the knockdown of lncRNA-H . This suppression of HCV 
replication was observed against genotype 1a, 1b and 2a 
HCV . This effect seemed to occur through the suppres-
sion of HCV-IRES-dependent translation . Discussion We 
demonstrated that HCV infection augments the level 
of lncRNA-H in vitro and in vivo . Several Recent reports 
show that lncRNA-H has the ability to promote hepato-
carcinogenesis, therefore, the result of this study suggests 
a mechanism of hepatocarcinogesis due to HCV infection 
through lncRNA-H .
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Establishment of novel hepatitis C virus cell 
culture system using a genotype 2a strain with 
minimum modifications
Asako Murayama, Norie Yamada, Ryosuke Suzuki, 
Takaji Wakita, Takanobu Kato; Virology II, National Institute 
of Infectious Diseases, Tokyo, Japan

Background: A genotype 2a strain of Hepatitis C virus 
(HCV), JFH-1, replicates efficiently in cultured cells . The 
HCV cell culture system using the JFH-1 strain and HuH-7 
cells can be used to assess the complete HCV life cycle . This 
system has been used to develop direct-acting antivirals 
against HCV, and the ability to use various HCV strains 
within this system is important for future studies . In this 
study, we aimed to establish a novel HCV cell culture 
system using another HCV genotype 2a strain, J6CF, which 
replicates in chimpanzees but not in cultured cells . Previ-
ously, we found that replacement of two regions, NS3 heli-
case and NS5B-to-3’X, of J6CF with those of JFH-1 confers 
J6CF replication competence . In this study, we aimed to 
identify the minimum modifications within these genomic 
regions needed to establish replication-competent J6CF . 
Methods: We previously identified 4 mutations in the 
NS5B-to-3’X region that could be used instead of replace-
ment of this region to confer J6CF replication competence . 
Here, we tried to identify cell culture adaptive mutations 
by the long-term culture of J6CF/JFH-1 chimera composed 
of the JFH-1 region of C-terminus of NS5B-to-3’X but not 
the NS3 helicase region, whose replication level is very 
low . Results: After 2 months of culture, efficient HCV 
replication and infectious virus production in chimeric 
RNA-transfected cells were observed, and the amino acid 
mutation, A1680E, was identified in NS4A of replicating 
HCV genomes . The introduction of this mutation in NS4A 
enhanced viral replication and infectious virus production 
of the J6CF/JFH-1 chimera, although it does not enhance 
the replication of JFH-1 . Immunofluorescence microscopy 
demonstrated that this mutation altered the subcellular 
localization of the co-expressed NS3 protein and affected 
the interaction between NS3 and NS4A proteins . Finally, 
introduction of this NS4A mutation into J6CF contributed 
to its replication competence in cultured cells when intro-
duced in conjunction with four previously identified adap-
tive mutations in the NS5B-to-3’X region . Conclusion: We 
identified an adaptive mutation in NS4A that confers J6CF 
replication competence when introduced in conjunction 
with 4 mutations in NS5B-to-3’X and established a replica-
tion competent J6CF strain with minimum essential modi-
fications in cultured cells . The described strategy can be 
used in establishing a novel HCV cell culture system, and 
the replication-competent J6CF clone composed of the 
minimum essential modifications needed for cell culture 
adaptation will be valuable as another representative of 
genotype 2a strains .
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Antioxidant HDL function improves after 
sustained virological response in chronic 
HCV infected patients: Dysfunctional HDL as 
possible new mechanism for HCV-associated 
high cardiovascular risk.
Jose Ignacio Vargas1, Katherine Rivera2,3, Hugo Monrroy1, 
Pilar Labbe1, Marco Arrese1, Carlos E. Benítez1, Francisco Bar-
rera1, Rodrigo Wolff1, Blanca M. Norero1, Karla Pino4,5, 
Marcelo Lopez-Lastra4,5, Attilio Rigotti2,3, Alejandro Soza1; 
1Gastroenterology, Pontificia Universidad Catolica de Chile, 
Santiago, Chile; 2Centre for Molecular Nutrition and Chronic 
Diseases, Pontificia Universidad Católica de Chile., Santiago, 
Chile; 3Department of Nutrition, Diabetes and Metabolism, 
Pontificia Universidad Católica de Chile, Santiago, Chile; 4Lab-
oratory of Molecular Virology, Pontificia Universidad Católica 
de Chile, Santiago, Chile; 5Millennium Institute of Immunol-
ogy and Immunotherapy, Pontificia Universidad Católica de 
Chile, Santiago, Chile

BACKGROUND HCV chronic infection hijacks lipid metab-
olism and is associated with increased incidence of 
cardiovascular events (CVE) . Mechanisms underlying this 
association are currently unknown . HDL functionality is 
an important factor regulating the incidence of CVE . To 
understand the possible association between HCV infec-
tion and abnormal HDL functionality, we evaluated lipid 
profile and antioxidant HDL function in HCV infected 
patients prior, during, and after treatment with direct 
antivirals agents (DAA) . METHODS In a prospective obser-
vational study, HCV infected patients were recruited and 
blood samples were taken: prior to start of DAA, 4 weeks 
within, at the end of treatment (EOT), and 12 weeks after 
treatment . Clinical and laboratory variables, HCV viral 
load and sustained virological response (SVR) were evalu-
ated . Lipid profile, apolipoprotein A-I and B, and anti-ox-
idant HDL functionality (using a dihidrorodhamine-based 
fluorescent assay) were determined . One-way ANOVA 
was performed to assess statistical significance of changes 
observed during and after treatment . RESULTS Twenty 
patients were included in the study . Median age was 60 .5 
years (56-70), 65% (13/20) were male and 80% (16/20) 
had cirrhosis, most Child-Pugh A . All patients included 
were HCV genotype 1b . 90% (18/20) of infected patients 
achieved SVR . Increase in total cholesterol (134 .1 vs 157 .5 
mg/dl, p=0 .0122) and LDL-C (67 .0 vs 83 .8 mg/dl, p=0 .0136) 
was observed in SVR patients . No quantitative changes in 
triglycerides, HDL-C, apolipoprotein A-I and B levels and 
apo B/A-I ratio during treatment and in follow up period 
were observed . LDL-C/apo B ratio, which estimates LDL-C 
particle size, increased after treatment (0 .93 to 1 .28, 
p=0 .023) . HDL anti-oxidant capacity improved gradually 
from 34 .4% at baseline to 42 .4% at 4 weeks of treatment 
(p=0 .011), 65 .9% at EOT (p=0 .002), and remained stable 
at 12-week follow-up period after EOT (62 .2%, p=0 .001) . 
HDL anti-oxidant capacity did not improve in patients 
without SVR . Taken together, data indicated that SVR 
was the only variable associated to improvement of HDL 
functionality (p=0 .048) . CONCLUSIONS In HCV chronically 
infected patients, SVR resulted in an increase in total and 
LDL cholesterol . Increased LDL-C particle size indicates 
a shift to a less atherogenic lipoprotein particle profile 
in SVR patients . HDL anti-oxidant capacity improved in 
patients that achieved SVR, but remained significantly 
impaired in patients without SVR . Abnormal LDL-C 
particle size and HDL dysfunctionality are possible mech-
anisms underlying the high cardiovascular risk associated 

to HCV, providing additional justification for universal 
treatment of infected patients .
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Estimating the contamination level that caused 
an outbreak of acute hepatitis C (AHC) trans-
mitted by IV injection of contrast material 
during computerized tomography
Eyal Shteyer1, Louis Shekhtman4,7, Inna Gafanovich2, 
Dana Wolf5, Daniela Armoni2, Ran Tur-Kaspa6, Mar-
ian E. Major8, Adi Stern3, Sherry Peretz-Harari3, Scott Cotler4, 
Tal Zinger3, Harel Dahari4, Yoav Lurie2; 1Pediatric Gastroen-
terology Institute, Shaare Zedek Medical Center, Jerusalem, 
Israel; 2Liver Unit, Shaare Zedek Medical Center, Jerusalem, 
Israel; 3Dept. Of Molecular Microbiology and Biotechnology 
School of Molecular Cell Biology and Biotechnology George 
S. Wise Faculty of Life Sciences, Tel-Aviv university, Tel Aviv, 
Israel, Jerusalem, Israel; 4The Program for Experimental and 
Theoretical Modeling, Division of Hepatology, Department 
of Medicine, Loyola University Medical Center, Maywood, 
IL; 5Clincal Virology, Hadassah Medical Center, Jerusalem, 
Israel; 6Bar-Ilan University Faculty of Medicine in the Gali-
lee, Zfat, Israel; 7Department of Physics, Bar-Ilan University, 
Ramat Gan, Israel; 8CBER, Food and Drug Administration,  
Silver Spring, MD

Background & Aims: We previously described an outbreak 
of acute hepatitis C in which all patients received IV contrast 
for a CT scan at the same clinic on March 17th 2016 . The 
last patient to receive IV contrast with saline flush from 
a multi-dose vial at the clinic on the previous day was a 
known to have chronic HCV (termed potential source, PS) 
(viral load VL=2,919,153 IU/ml, GT 1b) . All 12 patients who 
had CT with contrast and received saline flush (SL) from 
the same multi-dose vial on the following day were found 
to be infected with HCV 1b . Here we sought to confirm 
(via genetic analysis) the source of infection and to calcu-
late the minimal contaminating level of IV SL needed to 
transmit infectious virus (Vi) to all patients . Methods: In 
order to confirm the source of infection, we sequenced the 
E1E2 region in 7 CT patients, in PS, and in 3 control samples 
from unrelated patients also infected with GT 1b . We used 
the equation: 1-(1-q)n to estimate Ptrans, the probability of 
an IV SL event leading to transmission of Vi between PS 
and naive subjects . Parameter q represents infectivity to 
RNA ratio which was set to 1:11 based on reverse titration 
studies in the chimpanzee model . Parameter n represents 
the number of transferred HCV RNA IUs determined by 
multiplying the source VL in PS by the theoretical relative 
volume of PS blood in the SL bottle . Results: A phyloge-
netic tree revealed very close clustering of sequences from 
PS and the 7 CT patients, whereas the 3 control patients 
were all found to be distant from the CT patients and from 
each other . Strong bootstrap support (100%) separates all 
patients and the source from the control sequences . Given 
that 100% of patients who received potentially contami-
nated saline were infected from the SL bottle (~100 ml), 
we estimate that must be large and thus set a minimum 
threshold . Using VL of PS, the amount of saline in the 
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bottle, and the amount of contaminated saline given to 
each patient (~2 ml), one can estimate the contaminating 
volume (parameter s) . For q=1:11, s~1 microliter of PS 
blood is sufficient for transmitting Vi to all patients . For 
lower q ratios, which might be expected due to the pres-
ence of neutralizing antibodies, s=0 .01 mL (q=1:100) and 
0 .1 mL (q=1:1000) would be necessary for transmitting Vi 
to all patients . Conclusion. The modeling results predict 
that 1 microliter of PS contaminated blood could be suffi-
cient for transmitting Vi to all patients . Larger amounts of 
contaminated blood would be needed under lower infec-
tivity to RNA ratios . This is an important and novel finding 
to understanding the spread of HCV during outbreaks and 
special populations . 
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Inhibitory 3-Domain KIR (but not IL28B) interact 
with inhibitory 2-Domain KIR in HCV-associ-
ated cirrhosis development in a VA hepatitis C 
cohort
James C. Ryan1, Erene Niemi1, Hui Shen1, mark segal2, 
Lewis L. Lanier3, Alexander Monto1; 1Gastroenterology, UCSF/
SFVAMC, San Francisco, CA; 2Biostatistics, U.C.S.F., San Fran-
cisco, CA; 3Microbiology/Immunology, U.C.S.F., San Francisco, 
CA

Introduction: HCV immunity and HCV cirrhosis follow 
parallel ancestral hierarchies with Asians>Whites>Blacks . 
We propose that ancestrally distinct immune genes that 
promote HCV clearance might also promote cirrhosis in 
chronic HCV . Methods: . We analyzed immune response 
genotypes in a cohort of HCV seropositive subjects with 
either spontaneously resolved or chronic HCV . Subjects 
were typed for KIR, HLA, and for IL28B SNPs implicated in 
HCV outcomes . HLA-C group 2 ligands for KIR2DL1 were 
categorized as weak (HLA-C*04) or strong (non-HLA-C*04) 
inhibitory alleles based on available and newly deter-
mined affinity data . Results: The BASIC-HepC cohort 
consists of 500 HCV seropositive patients (mean age at 
enrollment 68 .3 years) . Spontaneous HCV clearance: 66 of 
446 subjects (14 .8%) with complete typing data, including 
12/117 Blacks (10 .2%) . Clearance was achieved in 43/179 
(24 .0%) with IL28B CC at rs12979860 and 23/267 (8 .6%) 
with IL28B CT/TT . IL28B SNPs profoundly affected clearance 
in the weakest KIR2DL/HLA-C inhibitory types HLA-C1C1 
or HLA-C1C2 (C*04), as well as in HLA-C2C2 types with 
narrow NK cell licensing spectra . IL28B SNPs had no effect 
in 115 HLA-C1C2 (non-C*04) subjects with predicted strong 
NK cell licensing, however . Within each IL28B/HLA-C 
type, clearance was unaffected by inhibitory influences 
of KIR3DL1/HLA-Bw4 . In 366 patients with chronic HCV 
and complete data, cirrhosis developed in 12/87 Blacks 
(13 .7%) and 66/279 of non-Blacks (23 .6%) . In detailed 
analyses of non-Blacks, cirrhosis developed in 26/107 
(24 .2%) with IL28B CC and 40/172 (23 .2%) with IL28B CT/
TT . In those with weak inhibitory KIR2DL ligands [HLA-
C1C1 or HLA-C1C2 (C*04)], null, weak, and strong inhibi-
tory KIR3DL1/HLA-Bw4 interactions were associated with 
cirrhosis in 18/56 (33 .2%), 17/64 (26 .6%), and 4/31 (13 .3%) 
subjects, respectively . KIR3DL1/HLA-Bw4 had opposite 
associations in subjects with strong inhibitory HLA-C2 

ligands for KIR2DL1 . Cirrhosis developed in 1/8 (12 .5%), 
14/68 (20 .5%), and 13/45 (28 .8%) of these subjects with 
null, weak, and strong inhibitory KIR3DL1/HLA-Bw4 inter-
actions, respectively . In full statistical analyses, selected 
KIR/HLA effects overshadowed clinical predictors in 
cirrhosis development . Conclusions: Hepatitis C outcomes 
are influenced by KIR2DL/HLA-C interacting with either 
IL28B (spontaneous clearance) or with KIR3DL1/HLA-Bw4 
(HCV cirrhosis) . In those with weak inhibitory HLA-C 
types, KIR3DL1/HLA-Bw4 may protect from cirrhosis by 
inhibitory tuning of innate immunity . In strong inhibitory 
HLA-C types, HLA-Bw4 might promote liver inflammation 
and cirrhosis by increasing NK cell licensing or through 
enhanced antigen presentation to T cells .
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Hepatitis C virus infection and risk of Parkinson 
disease: A Systematic review and Meta-anal-
ysis
Karn Wijarnpreecha1, Supavit Chesdachai2, Veeravich Jaru-
vongvanich3, Patompong Ungprasert4,5; 1Internal Medicine, 
Bassett Medical Center, Cooperstown, NY; 2Medicine, Faculty 
of Medicine Ramathibodi hospital, Mahidol University, Bang-
kok, Thailand; 3Medicine, University of Hawaii, Honolulu, HI; 
4Medicine, Mayo Clinic, Rochester, MN; 5Medicine, Faculty of 
Medicine Siriraj Hospital, Mahidol University, Bangkok, Thai-
land

Background/Objectives: Hepatitis C virus (HCV) infection 
is one of the most common infections worldwide . Recent 
studies demonstrated that HCV can induce dopaminergic 
neuron death and could contribute to Parkinson disease . 
Epidemiologic studies have suggested that patients 
with hepatitis C virus (HCV) infection might be at an 
increased risk of Parkinson disease . However, the data on 
this relationship remain inconclusive . This meta-analysis 
was conducted with the aims to summarize all available 
evidence . Methods: A literature search was performed 
using MEDLINE and EMBASE database from inception to 
May 2017 . Studies that reported relative risks, odd ratios, 
or hazard ratios comparing the risk of Parkinson disease 
among HCV-infected patients versus subjects without HCV 
infection were included . Pooled odds ratio (OR) and 95% 
confidence interval (CI) were calculated using a random-ef-
fect, generic inverse variance method . Results: Of 468 
studies, four studies with 323,974 participants met our 
eligibility criteria and were included in the analysis . We 
found a higher risk of Parkinson disease among patients 
with chronic HCV infection with OR of 1 .40 (95% CI, 1 .23 
-1 .59) when compared with the individuals without chronic 
HCV infection . The heterogeneity in this study was insig-
nificant (I2 = 0%) . Conclusions: This study demonstrated 
a higher risk of Parkinson disease among HCV-infected 
patients . Further studies are required to clarify how this 
risk should be addressed in the clinical picture .
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Changes in serum lipid profiles caused by 
three regimens of interferon-free direct-acting 
antivirals for patients infected with hepatitis C 
virus.
Takako Inoue1, Takaaki Goto2, Etsuko Iio3, Kayoko Matsu-
nami3, Kei Fujiwara3, Noboru Shinkai4, Kentaro Matsuura3, 
Shunsuke Nojiri3, Yasuhito Tanaka1,4; 1Department of Clin-
ical Laboratory Medicine, Nagoya City University Hospital, 
Nagoya, Japan; 2Clinical Laboratory, Nagoya City University 
Hospital, Nagoya, Japan; 3Department of Gastroenterology 
and Metabolism, Nagoya City University Graduate School of 
Medical Sciences, Nagoya, Japan; 4Department of Virology 
and Liver Unit, Nagoya City University Graduate School of 
Medical Sciences, Nagoya, Japan

Background: The changes of serum lipid profiles caused 
by three regimens of interferon-free direct-acting antivi-
rals (DAAs) for patients with hepatitis C virus (HCV) chron-
ically were compared . Methods: This study protocol was 
approved by the appropriate institutional ethics review 
committees . The cases of 216 patients infected with HCV 
chronically and receiving one of the DAAs regmens were 
examined . Among 170 patients infected with HCV geno-
type 1b, 85 patients received daclatasvir plus asunaprevir 
combination therapy (DCV/ASV) for 24 weeks, and 85 
patients received sofosbuvir plus ledipasvir combination 
therapy (SOF/LDV) for 12 weeks . Forty-six patients infected 
with HCV genotype 2 received sofosbuvir plus ribavirin 
combination therapy (SOF/RBV) for 12 weeks . Serum 
total cholesterol (TC), low-density lipoprotein cholesterol 
(LDL-C), high-density lipoprotein cholesterol (HDL-C) and 
triglyceride (TG) were measured at baseline, 4, 8, 12 (for 
DCV/ASV, SOF/LDV and SOF/RBV) and 24 weeks (for DCV/
ASV) during treatment (4w, 8w, 12w and 24w, respectively) 
and 12 and 24 weeks after treatment (p12w and p24w, 
respectively) . Chronological changes in serum lipid profiles 
were analyzed . Results: Sustained virologic response 24 
(SVR24) was achieved in 69 (81 .2%) of 85 patients treated 
with DCV/ASV, 84 (98 .8%) of 85 patients treated with 
SOF/LDV and 45 (97 .8%) of 46 patients treated with SOF/
RBV, respectively . In patients who received DCV/ASV and 
achieved SVR24, serum TC and LDL-C increased signifi-
cantly from baseline to p24w (p<0 .0001 and p=0 .0001, 
respectively) . In patients who received SOF/LDV and 
achieved SVR24, serum TC and LDL-C increased signifi-
cantly from baseline to 8w (p<0 .0001 and p=0 .0028, 
respectively), and serum TC decreased significantly from 
8w to p12w (p=0 .039) . The patients who received SOF/
RBV and achieved SVR24 showed no significant changes in 
serum lipid profiles . At 12w, serum TC and LDL-C increased 
to a greater degree in patients who received SOF/LDV 
than those who received DCV/ASV or SOF/RBV . At p24w, 
serum TC and LDL-C were significantly greater in patients 
who received DCV/ASV than those who received SOF/LDV 

or SOF/RBV . In patients who received one of the DAAs 
treatment regimens and failed to eliminate HCV, serum 
lipid profiles were not changed . Conclusion: The changes 
of serum lipid profiles may be attributable not only to 
recovery from HCV-induced changes of lipid metabolism, 
which vary according to HCV genotype, but also the phar-
macological effects of DAAs . To prevent the risk of occlu-
sive vascular events, further investigations are needed, 
especially regarding the effects of DAAs treatment regi-
mens on host lipid metabolism .
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IFN-λ3 induces dendritic cell maturation inde-
pendently of type I IFN
shiho tanaka, Masao Honda, Kazuhisa Murai, Tetsuro Shimak-
ami, Takayoshi Shirasaki, Seishi Murakami, Shuichi Kaneko; 
kanazawa university, Kanazawa-shi, Ishikawa, Japan

Background: Single nucleotide polymorphisms of the 
interleukin 28B (IL28B; interferon [IFN] λ3) gene are 
strongly associated with sustained virological response 
rates when treating patients with chronic hepatitis C (CHC) 
with PEGylated IFN and ribavirin combination therapy . 
Moreover, the IL28B genotype is potentially associated 
with the outcome of direct antiviral agent treatment in 
patients with decompensated cirrhosis and liver transplan-
tation . Although IFN-λ3 is expressed in BDCA3+ dendritic 
cells (DCs), its functional relevance in the innate immune 
response has not been clarified . Methods: IFN-λ3 knockout 
(KO) mice were generated, and wild-type (WT) and IFN-λ3 
KO mice were injected with polyinosinic-polycytidylic acid 
(poly[I:C]) via the tail vein . At 48 h after injection, immune 
cells, such as DCs, natural killer (NK) cells, and T cells, in the 
liver were evaluated by fluorescence-activated cell sorting 
analysis . For bone marrow-derived dendritic cell (BMDC) 
generation, bone marrow cells were cultured in medium 
containing granulocyte macrophage colony-stimulating 
factor for 7 days . Results: To determine whether IFN-λ3 
is associated with immune cell activation in vivo, WT and 
IFN-λ3 KO mice were stimulated with poly(I:C) and then 
the number of immune cells in the liver was analyzed . 
In IFN-λ3 KO mice, after stimulation with poly(I:C), the 
increase in the number of DCs, NK, and T cells in the liver 
was significantly lower than in WT mice . To investigate the 
effects of IFN-λ3 on type I IFN induction, BMDCs derived 
from WT or IFN-λ3 KO mice were stimulated with several 
type I IFN inducers (poly[I:C], 3′3′-cGAMP, DMXAA, LPS, 
R848, and CpG ODN) . The induction of type-I IFN and 
cytokines (Cxcl10, Il6) was not different between WT and 
IFN-λ3 KO mice . However, upon stimulation with these 
type I IFN inducers, BMDCs derived from IFN-λ3 KO mice 
exhibited lower expression levels of activation markers 
of DCs, such as CD86 and MHC class II, than BMDCs from 
WT mice . These results suggested that IFN-λ3 induced DC 
maturation independently of type I IFN activation . Conclu-
sions: These results suggest that IFN-λ3 plays an important 
role in the DC-mediated immune response by a unique 
mechanism . We expect that IFN-λ3 has therapeutic poten-
tial for not just hepatitis B or C virus infections, but cancer 
immunotherapy in hepatocellular carcinoma as well .



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 477A

 Denotes AASLD Presidential Poster of Distinction

Disclosures:

Tetsuro Shimakami - Grant/Research Support: Bristol-Myers Squibb, Janssen 
Pharmaceutical K .K .; Speaking and Teaching: Bristol-Myers Squibb, MSD, 
Gilead, AbbVie

Shuichi Kaneko - Grant/Research Support: MDS, Co ., Inc, Chugai Pharma ., 
Co ., Inc, Toray Co ., Inc, Daiichi Sankyo ., Co ., Inc, Dainippon Sumitomo, Co ., 
Inc, Ajinomoto Co ., Inc, Bristol Myers Squibb ., Inc, Pfizer ., Co ., Inc, Astellas ., 
Inc, Otsuka Pharmaceutical, Co ., Inc, Eizai Co ., Inc, Bayer Japan, Eli lilly 
Japan, Takeda ., Co ., Inc

The following people have nothing to disclose: shiho tanaka, Masao Honda, 
Takayoshi Shirasaki, Seishi Murakami

894
HCV-infected hepatocytes inhibit autophagic 
flux and suppress HCV replication through 
up-regulation of Rubicon expression.
Yuto Shiode, Hayato Hikita, Satoshi Tanaka, Sadat-
sugu Sakane, Yasutoshi Nozaki, Yugo Kai, Tasuku Nakabori, 
Yoshinobu Saito, Ryotaro Sakamori, Tomohide Tatsumi, Tet-
suo Takehara; Osaka University, Suita City, Japan

Background and Aim: Chronic hepatitis C is the leading 
cause of liver cirrhosis and cancer . Although most patients 
treated with direct acting antivirals (DAAs) achieve viro-
logic cure, development of HCV resistance to DAAs remains 
a problematic issue . Autophagy is involved at various 
stages of the HCV life cycles . However, it remains contro-
versial whether autophagy is enhanced or suppressed by 
HCV . Moreover, the significance of autophagy in HCV 
infection has not been fully clarified . In this study, we 
investigated the autophagy status in HCV infection and its 
influence on HCV replication . Medthods: Huh-7 .5 .1 cells, a 
human hepatoma cell line, were infected with JFH-1 HCV 
strain (genotype 2a) . For in-vivo analysis, human hepato-
cyte chimeric mice were infected with HCV (genotype 1b) 
patient serum . Human liver biopsy samples were obtained 
from patients with chronic hepatitis C and from those 
without viral hepatitis . Results: Infection of Huh-7 .5 .1 cells 
with JFH-1 for 72 hours increased the expression level of 
LC3-II and decreased the autophagic flux index, which can 
be measured by monitoring LC3-II turnover using bafilo-
mycin A1 . mTOR signaling, a negative regulator of auto-
phagy induction, was inhibited and the expression levels 
of Atg7, Beclin1 and Atg5 were unaltered . In contrast, the 
expression level of Rubicon, a negative regulator of auto-
phagosome-lysosome fusion, was elevated at 24h after 
infection . siRNA-mediated Rubicon knockdown amelio-
rated autophagy impairment in JFH-1-infected Huh-7 .5 .1 
cells . siRNA-mediated Rubicon knockdown increased the 
expression level of NS5A protein . On the other hand, 
forced expression of Rubicon decreased the expression 
level of NS5A protein . Chemical autophagy inhibitors, 
including wortmannin and bafilomycin A1, decreased the 
expression level of NS5A . siRNA mediated Atg7 knock-
down also decreased the expression level of NS5A . These 
results indicate that autophagy impairment by enhanced 
Rubicon expression inhibits HCV replication in Huh-7 .5 .1 
cells infected with JFH-1 . JFH-1 increased the level of 
Rubicon mRNA expression in Huh-7 .5 .1 cells . Rubicon 
mRNA expression levels were increased in livers of human 
hepatocyte chimeric mice infected with HCV (genotype 
1b) patient serum for 8 weeks compared to livers of unin-
fected chimeric mice . Moreover, liver biopsy samples from 
patients with chronic hepatitis C showed increased levels 
of Rubicon mRNA expression compared to those from 
patients without viral hepatitis . Conclusion: HCV infec-
tion increases Rubicon protein expression and inhibits  

autophagic flux in hepatocytes, leading to the suppression 
of HCV replication .
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Circulating Kynurenic Acid Correlates with 
Improvement in the Fatigue Component of the 
FACIT Questionnaire in Chronic CH-C Patients 
Undergoing Treatment.
J. Michael Estep2, Pegah Golabi2, Brian P. Lam1, 
Rohini Mehta2, Sean C. Felix2, Aybike Birerdinc2, Lynn Gerber2, 
Zobair M. Younossi2,1; 1Center for Liver Diseases, Department 
of Medicine, Inova Fairfax Hospital, Falls Church, VA; 2Betty 
and Guy Beatty Center for Integrated Research, Inova Health 
System, Falls Church, VA

Background: Both kynurenine (KYN), a tryptophan metab-
olite associated with cognitive impairment and depression, 
and inflammation have been reported as modulators of 
fatigue in chronic hepatitis-C patients (CH-C) by our group 
and others . Kynurenic Acid (KYNA), a downstream metab-
olite of KYN with contrasting neuroactive activity, whose 
production is, in part, suppressed by inflammation, may be 
an important component of fatigue in CH-C patients . Aim: 
To assess the relationship of circulating KYNA to fatigue, 
inflammation, and KYN in chronic HCV patients during, 
pre- and post-treatment . Methods: Consented CH-C 
patients treated for 12 weeks with oral sofosbuvir (SOF) 
regimens (either ledipasvir/SOF (LDV/SOF) or simeprevir 
(SIM/SOF)) underwent serial serum collection (Initial Visit, 
Treatment Week 4, End of Treatment, Post Treatment 
Week 4, and Post treatment Week 12; N=45) . Additionally 
at each time point, patients completed the fatigue compo-
nent of the FACIT questionnaire . Circulating KYN, KYNA, 
CCL2, and TNF were measured by ELISA and compared 
to the fatigue component of the FACIT questionnaire . 
Results: Unlike KYN which, as previously reported by our 
group, did not reveal a direct relationship with FACIT 
score at any time point, circulating KYNA was modestly 
correlated with better FACIT score at treatment week 4, 
and end of treatment (rho=0 .43, P<0 .05, and rho=0 .40, 
P<0 .05, respectively) . An increase in circulating KYNA 
between baseline and post treatment week 4 correlates 
with FACIT score improvement over the same time (rho 
0 .40, P<0 .05) . Interestingly, a strong negative correlation 
is seen between KYN and KYNA at post treatment week 
12 (rho=-0 .73, P<0 .001), but no relationship is revealed 
at any other time point . Circulating KYNA is significantly 
negatively correlated with circulating CCL2 pretreat-
ment (rho=-0 .4, P<0 .05), at treatment week 4 (rho=-0 .04, 
P<0 .05), and especially at post treatment week 12 (rho-
0 .57, P<0 .05) . However, only at post treatment week 12 is 
the ratio of KYNA to KYN associated with circulating CCL2 
(rho=-0 .54, P<0 .05) . Additionally, no association was seen 
when KYNA was compared to circulating TNF . Conclusion: 
Our cumulative findings suggest that both KYN and KYNA 
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may have a complex antagonistic relationship to fatigue 
in CH-C patients . Further, suppression of KYNA production 
by inflammation may be an important factor .
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Early and Late Changes in Natural Killer cells 
in Response to Ledipasvir/Sofosbuvir Treat-
ment
Lucy M. Golden-Mason1, Rachel McMahan1, Michael S. Kriss1, 
Linling Cheng1, Rachael Dran1, Hugo R. Rosen1,2; 1GI/Hepa-
tology, University of Colorado Denver, Aurora, CO; 2Denver 
Veteran’s Affairs Medical Center, Denver, CO

Background: Chronic hepatitis C virus (HCV) infection 
is characterized by dysregulated Natural killer (NK) cell 
responses which are critical effectors at all stages of 
HCV infection including achieving sustained viralogical 
responses (SVR) . Rapid, sustained HCV-RNA clearance 
can now be achieved with direct acting antivirals (DAAs) . 
Studies of patients receiving first-wave DAAs (Daclatasvir/
Asunaprevir; BMS) have provided conflicting data but 
suggest a hierarchy of NK cell function restoration . The 
aim of this study was to investigate the effect of ledipasvir/
sofosbuvir treatment on NK cells . Methods: We collected 
a prospective cohort of male, HCV genotype 1 patients 
treated with Ledipasvir/Sofosbuvir per AASLD-IDSA guide-
lines for 8/12 weeks (n=12) . Peripheral blood was obtained 
at treatment start (pre), week 2 (W2), W4, W8, W12 and 12 
weeks after treatment end (post) . Flow cytometry was used 
to characterize NK phenotypic and functional responses 
to ledipasvir/sofosbuvir therapy . Results: Mean age of 
the cohort was 58 (range 30-67) . The mean baseline viral 
load was 2 .1 million IU/ml (0 .26-5 .9) . All subjects cleared 
virus by W2 and remained HCV RNA negative 12 weeks 
post-treatment . No change was seen in total NK levels, 
however immature NK cell (CD56bright) levels decreased 
by W2 and maintained at this lower level throughout the 
study . Phenotypic changes were evident as early as W2 
which coincided with clearance of virus from serum . At W2 
there was a significant increase in the expression of Tim-3 
and CD161 which returned to pre-treatment levels by W12 . 
Some changes in NK phenotype were not evident until 
late (W12 or post-treatment) . Down-regulation of several 
NK activation markers including NKp30 and TRAIL was 
observed at W12 and sustained post-treatment . Decreased 
expression of the transcription factor T-bet, which controls 
expression of IFN-γ, was only detected post-treatment . In 
addition, CD85j, which is involved in the control of cyto-
toxicity, was decreased post-treatment . No difference 
was seen in IFN-γ production in response to stimulation 
with IL-12 and IL-18 . However, 50% of subjects showed 
improved IL-2 and IL-15 mediated killing of NK-sensitive 
cell line K562 post-treatment compared to pre-treatment . 
Conclusions: Our phenotypic data suggest transient activa-
tion of NK cells early after treatment followed by damp-
ening of NK cell activity to pre-treatment levels . The NK 
cell response to ledipasvir/sofosbuvir is not universal in a 
homogeneous patient cohort . More studies are needed to 
elucidate the roles of NK cells in IFN-free regimens which 
will have implications for protection from re-infection and 
fibrosis progression .
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Hepatitis C Resistance-Associated Substitu-
tions Among People Who Inject Drugs Treated 
With Direct-Acting Antiviral-Containing Regi-
mens in the PREVAIL Study
Matthew J. Akiyama1, Jacqueline D. Reeves2, Irene Feliciano2, 
Yolanda S. Lie2, Linda Agyemang1, Alain H. Litwin1; 1Monte-
fiore Medical Center, Bronx, NY; 2Monogram Biosciences, Lab-
oratory Corporation of America Holdings, San Francisco, CA

Background: Resistance-associated substitutions (RASs) to 
HCV direct-acting antivirals (DAAs) have been associated 
with virologic failure and may limit retreatment options . 
PWID are at highest risk for transmission of resistant virus . 
We report on RASs at baseline (BL)/following virologic 
failure in treatment-naïve (TN) and -experienced (TE) 
methadone-maintained PWID . Methods: NS3/4A, NS5A 
and NS5B regions were sequenced from 150 genotype 
1 (GT1) viruses from PWID between 10/29/13-5/23/2016 . 
Antiviral agents included interferon (IFN), ribavirin (RBV), 
telaprevir (TVR), simeprevir (SMV), sofosbuvir (SOF), and 
ledipasvir (LDV) . Reported substitutions were relative to 
H77 (GT1a) and Con1 (GT1b) reference sequences . Results: 
Of 150 PWID, 128 (85 .3%) were GT1a and 22 (14 .7%) were 
GT1b . Regimens included TVR/RBV/IFN N=3, SMV/SOF 
N=11, SOF/RBV±IFN N=32, SOF/LDV N=104 . Of 139 (92 .7%) 
TN PWID, 82/139 (59%) had BL RASs – 66/139 (47 .5%) in 
NS3 (V36M/L N=3, T54S N=3, V55A/I N=6, Q80K/L N=55, 
S122G/N/T N=14, I132V N=1); 24/139 (17 .3%) in NS5A 
(K24K/R N=4, M28V N=10, L31M N=1, H54Y N=1, H58H/P 
N=7, Y93H/S N=5); 8/139 (5 .8%) in NS5B (G307G/R N=2, 
S473S/T N=1, S556G/R N=5) . Of the 11 TE patients, 10 had 
BL NS3 RASs (V36L N=1, Q80K N=7, S122G N=1, I132V N=1), 
4 had BL NS5A RASs (M28V N=3, H58P N=1) . Eight (5 .3%) 
patients had virologic rebound – 1 SMV/SOF, 4 SOF/RBV, 3 
SOF/LDV . The SMV/SOF rebound had different viral substi-
tutions and lost a BL Q80K at 24 weeks suggestive of rein-
fection versus outgrowth of a minor variant . One SOF/LDV 
failure had a baseline H58P; otherwise, no class-specific 
pre-treatment RASs were present . All SOF/LDV failures had 
NS5A mutations (Q30H/R N=2, H58P, Y93H) post-BL . No 
RASs were detected following SOF/RBV failure . Conclu-
sion: Our data show that RAS prevalence among TN PWID 
is largely comparable to that expected in DAA-naïve indi-
viduals . In this cohort, only 2/150 (1 .3%) developed new 
RASs . Therefore, concern for transmission of resistant virus 
may be minimal based on this cohort of PWID .
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Multi-Target DAA Therapy is associated 
with resolution of T cell suppression marked 
by reduced T regulatory cells and Myeloid 
derived suppressor cells in HIV/HCV Co- 
Infected Patients
Shikha Shrivastava1, Manasa R. Bhatta1, Haley Ward1, 
Elana S. Rosenthal1, Henry Masur2, Shyam Kottilil1, Elea-
nor Wilson1; 1Institute of Human Virology, University of 
Maryland, Baltimore, Baltimore, MD; 2Critical Care Medicine 
Department, NIH, Bethesda, MD

Background and Aim: HIV/HCV co-infection is associ-
ated with up-regulation of immunosuppressive myeloid 
derived suppressor cells (MDSCs) and T regulatory cells (T 
regs) leading to accelerated fibrogenesis compared to HCV 
mono-infection . MDSCs and T regs plays a pivotal role in 
suppressing T cell responses . MDSCs are divided into two 
categories: monocytic MDSCs (M-MDSCs) and granulo-
cytic MDSCs (G-MDSCs), each of which suppresses immune 
responses using different mechanisms . The advent of 
direct acting antivirals (DAA) to treat HCV provided us 
a unique opportunity to explore the impact of different 
DAAs combinations in normalization of immune responses 
in order to redefine the better treatment paradigm for 
co-infected patients . We have recently shown that treat-
ment with three DAA combination therapies in HIV/HCV 
co-infected patients resulted in greater restoration of 
the T cell impairments and to an extent larger than that 
observed in either two-drug regimen . Here, we aimed to 
assess the impact of different combination DAA treatment 
regimens in resolution of immunosuppressive MDSCs 
and T regs in HIV/HCV co-infected patients Methods: We 
analyzed PBMC, at baseline and at the time of sustained 
viral response (SVR), from subjects treated with three 
different combination DAA regimens: daclatasvir (DCV) 
and asunaprevir (ASV) for 24 weeks (CONQUER 2 DAA), 
DCV/ASV/beclabuvir (BCV) for 12 weeks (CONQUER 3 
DAA), and sofosbuvir (SOF) and ledipasvir (LDV) for 
12 weeks (ERADICATE study) . Frequency of Tregs and 
myeloid-derived suppressor cells (MDSC) were analyzed 
by multiparametric flow cytometry . Statistical analyses 
were conducted by paired t-test . Results: Tregs were iden-
tified as Foxp3+CD25hiCD4+ T- cells, MDSCs as HLA-DRloC-
D33+CD11b+, M-MDSCs as HLA-DRlo CD33+CD11b+CD14+ 
and G-MDSCs as HLA-DRloCD33+CD11b+CD15+CD66b+ . 
Overall, we observed a significant decrease in the levels 
of Tregs (P=0 .003), MDSCs (P=0 .001) and monocytic MDSCs 
(P=0 .002) only with the CONQUER 3DAA treatment group 
not in the CONQUER 2DAA and Eradicate . Conclusion: 
Thus this study demonstrates that treatment with 3 DAA 
regimens is associated with superior recovery in terms of 
resolution of immunosuppressive cells . This is consistent 
with our previous finding that showed treatment with 
3 DAA therapy (DCV/ASV/BCV) resulted in greater resto-
ration of the T cell impairments and perturbations associ-
ated with HIV/HCV co-infection compare to the two-drug 
regimen . Thus our results strongly suggest that DAA-based 
therapies targeting at three points of the viral life cycle 
rather than two are associated with greater normalization 
of immune responses .
Disclosures:

Elana S . Rosenthal - Grant/Research Support: Gilead Sciences

The following people have nothing to disclose: Shikha Shrivastava, 
Manasa R . Bhatta, Haley Ward, Henry Masur, Shyam Kottilil, Eleanor Wilson

899
Antiviral therapy in HCV infected patients 
prevents relapse of diffuse Large B cell 
Lymphoma
Adriano M. Pellicelli1, Valerio Giannelli1, Giuseppe M. Ettorre1, 
Ulrich Thalheimer2, Pascal Vignally3, Valerio Zoli1, 
Roberto L. Meniconi1, Anna Linda Zignego4; 1liver transplant 
and hepatology, san camillo forlanini hospital, Rome, Italy; 
2university hospital of exeter, Exeter, United Kingdom; 3isti-
tuto superiore di sanità, Genova, Italy; 4ospedale careggi, Flor-
ence, Italy

Backgrounds Diffuse large B cell lymphoma (DLBCL) 
patients carring hepatitis C virus (HCV) have a higher risk 
of complications and liver toxicity but the role of anti-
viral therapy (AT) to reduce relapse of DLBCL after chemo-
terapy containing Rituximab (CT-R) is not analyzed in 
previous studies . In this context, we aimed at assessing 
the role of AT in preventing the recurrence of DLBCL in 
HCV infected patients treated with CT-R . Methods We 
treated 16 consecutive HCV infected patients affected by 
DLBCL with Pegylated interferon plus ribavirin or DAAs 
during or after chemotherapy containing Rituximab . Ten 
patients had HCV genotype 1 (62%), 6 patients were 
treated with DAAs and the remaining patients with the 
combination of Pegylated interferon plus ribavirin . Three 
patients had compensated cirrhosis (Child Pugh A), 3 had 
a Metavir score F3, 7 F2, and the remaining had F0-F2 . We 
have evaluated relapse of DLBCL after CT-R in patients 
with or without sustained virological response (SVR) to AT . 
Results Sustained virological response was achieved in 12 
of 16 patients . In our series, lymphoma relapse was more 
frequent in patients without virological response (RR 9 .0 
95%CI 1 .27-63 p<0 .02 U test Mann Whitney) . No patients 
treated with DAAs during chemotherapy presented trans-
aminases flares or liver decompensation compared to 4 
patients treated with AT after CT-R . All the characteris-
tics of the patients are reported in the table 1 . Conclu-
sion Antiviral therapy for HCV during chemotherapy is an 
important strategy to prevent relapse of DLBCL in HCV 
infected patients when the patients reached a SVR . Our 
results also suggests that HCV treatment reduces the risk 
of liver decompensation during DLBCL chemotherapy .
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The analysis of NS5A Resistance-Associated 
Substitutions (RAS): In vitro study of NS5A 
recombinant hepatitis C in infectious cell 
culture system for various RAS detected 
after treatment failure in chronic hepatitis C 
patients
Sayuri Nitta1,2, Miyako Murakawa1, Takanobu Kato2, 
Ayako Sato1, Tomoyuki Tsunoda1, Masato Miyoshi1, 
Yu Asano1, Shun Kaneko1, Hiroko Nagata1, Fukiko Kawai- 
Kitahata1, Yasuhiro Itsui1, Mina Nakagawa1, Seishin Azuma1, 
Sei Kakinuma1, Yasuhiro Asahina1; 1Tokyo Medical and Den-
tal University, Bunkyo, Japan; 2Department of Virology II, 
National Institute of Infectious Diseases, Tokyo, Japan

Background: Direct acting antiviral agents (DAA) for 
hepatitis C virus (HCV) infection have made it possible to 
achieve high sustained virological response (SVR) rate . 
However, the emergence of resistance-associated substi-
tutions (RAS) after DAA therapy is known to reduce the 
SVR rate, that is, it is the major problem involved HCV 
treatment . In this study, we investigated the RAS emerged 
after Asunaprevir (ASV) / Daclatasvir (DCV) therapy . In 
addition, in vitro analysis, we examined the effect of the 
NS5A RAS on viral life cycle and drug susceptibility using 
JFH-1 based recombinant HCVcc system . Methods: From 
September 2014 to December 2016, total 163 genotype 1b 
HCV infected patients were treated with ASV/DCV . Base-
line and emergent RAS at NS5A were detected by direct 
sequencing of plasma samples . For in vitro analysis, we 
replaced the NS5A of JFH-1 with that of Con1 (JFH1/5AC) 
and introduced the NS5A RAS observed in ASV/DCV treat-
ment failure patient . Full-length HCV RNAs of these strains 
were transfected into Huh-7 .5 .1 cells and HCV core antigen 
and infectivity titers were measured . Susceptibilities 
against anti-HCV reagents were also investigated . Results: 
149 (91%) of 163 patients achieved SVR24 . In 9 treatment 
failure patients, whose blood samples were obtained, no 
RAS at L31 and Y93 were detected whereas RAS at L28 and 
R30 were detected in 6 (67%) patients on baseline . RAS at 
L31 and Y93 emerged in 3(33%) and 5(56%) of 9 patients 
during treatment and were persistent to 12-24weeks post 
treatment . In the in vitro analysis, JFH1/5AC with Y93H 
exhibited 2-3-fold higher extracellular core Ag levels and 
infectivity titers . In the analysis of susceptibility to NS5A 
inhibitors, the strain with Y93H solely and L31I-Y93H were 
remarkably resistance to LDV (EC50: 3740 pM and 156000 
pM) than to DCV (EC50:566 pM and 27800 pM), whereas 
wild type strain was more sensitive to LDV (0 .651 pM) than 
DCV (7 .65 pM) . All strains exhibited similar level suscepti-
bility to Interferon-α, -λ1, -λ3 or Ribavirin . Interestingly, 
the strains with Y93H showed about 2-fold higher sensi-
tivity to ASV and Simeprevir compared to wild type strain . 
Conclusion Not only NS5A RAS at L31 and Y93, those at 
L28 and R30 were suggested to associate with DCV resis-
tance . In vitro analysis of recombinant HCV revealed that 
Y93H contribute the enhancement of the infectious virus 
production, suggesting advantages in propagation, that 
had not been observed in the subgenomic replicon study . 
Whereas the strain with Y93H were revealed to be suscep-
tible to protease inhibitors indicating the therapeutic 
regimen with protease inhibitors will be one of the option 
for eradicating the virus with these RAS .
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Telomere length in chronic hepatitis C infec-
tion is not associated with severity of liver 
disease.
Patrícia H. Almeida1, Roberta Araújo1, Raquel Paiva2, Bar-
bara Santana2, Fernanda F. Souza1, Andreza C. Teixeira1, 
Marcia G. Villanova1, Ana L. Martinelli1, Rodrigo T. Calado2; 
1Gastroenterology and Hepatology, Ribeirao Preto Medical 
School-USP, RIBEIRAO PRETO, Brazil; 2Hematology Division, 
Clinics Hospital of Ribeirão Preto – University of São Paulo, 
Brazil, RIBEIRAO PRETO, Brazil

Introduction The mechanisms favouring the severity of 
liver disease secondary to hepatitis C virus (HCV) infection 
are still poorly understood . Accelerated telomere loss has 
been proposed to be a factor leading to end-stage organ 
failure in chronic diseases of high cellular turnover such as 
liver cirrhosis . Telomeres protect chromosome ends from 
degradation and rearrangement and from being recog-
nized as DNA breaks . Telomere DNA consists of tandem 
repeats of simple sequences, although the exact number 
of repeats varies from chromosome to chromosome . In the 
telomere diseases, mutations in telomerase genes respon-
sible for telomere maintenance and repair lead to organ 
dysfunction, including bone marrow failure, liver cirrhosis, 
and pulmonary fibrosis, as well as to an increased risk of 
cancer . Aim The aim of this study was to characterize telo-
mere length in chronic liver diseases secondary to hepa-
titis C patients and its association with the severity of liver 
disease . Methods We performed a retrospective analysis 
of liver biopsies and peripheral blood leukocytes from 96 
chronic hepatitis C patients, and from 96 peripheral blood 
leukocytes from control subjects without liver disease . 
The liver biopsies from HCV patients were reviewed and 
classified according to severity of fibrosis (METAVIR classi-
fication) . The genetic material of peripheral blood leuko-
cytes was extracted according to the protocol of Blood 
and Tissue DNA Extraction (Qiagen) . Telomere length 
of leukocytes was measured by quantitative polymerase 
chain reaction (qPCR) . For statistical analysis, a x2 test was 
applied, P < 0 .05 was considered statistically significant . 
Results The mean age of HCV patients and control subjects 
were 48 .6 (±11 .2) and 55 (± 7 .9) years, respectively . The 
majority of HCV patients were male (75%) . METAVIR clas-
sification showed F1/F2 in 73% and F3/F4 in 27% . Telo-
mere length (mean±SD) in HCV patients with METAVIR F1/
F2 and METAVIR F3/F4 and control subjects were 4 .97±1 .0, 
5 .28±0 .95 and 4 .97±0 .88, respectively . Therefore no asso-
ciation was found between telomere length and severity 
of liver disease (p=0 .78) . Telomerase gene mutation 
(R979W) was found in one HCV patient (METAVIR F1) in 
genetics sequencing done so far . This mutation was previ-
ously described in patients with dyskeratosis congenita, 
associated with telomere dysfunction . Conclusions These 
preliminary data suggest that the telomere length does 
not appear to interfere as an independent factor in liver 
fibrosis progression in HCV chronic infection .
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Impact of productive hepatitis C virus (HCV) 
infection and long-term exposure to alcohol, 
alone and in combination, on the unfolded 
protein response (UPR) in primary human 
hepatocytes
Céline Hernandez1, Etienne Blanc2, Véronique PENE1, 
Béatrice Legrand2, Arnaud Carpentier1, Lynda Aoudjehane3,4, 
Filomena Conti4,5, Calmus Yvon4,5, Philippe Podevin1,6, 
Hélène Rouach2, Arielle R. ROSENBERG1,7; 1EA 4474 “Hepatitis 
C Virology”, University Paris Descartes, Paris, France; 2UMRS 
1124, Université Paris Descartes-Inserm, Paris, France; 3Human 
HepCell, Paris, France; 4UMRS 938, Université Pierre et Marie 
Curie-Inserm, Paris, France; 5Hôpital Pitié-Salpêtrière, Unité 
de Transplantation Hépatique, AP-HP, Paris, France; 6Hôpital 
Pitié-Salpêtrière, Centre de Référence en addictologie, AP-HP, 
Paris, France; 7Hôpital Cochin, Service de Virologie, AP-HP, 
Paris, France

BACKGROUND: HCV and alcohol are leading causes of 
chronic liver disease, and frequently coexist in the same 
patients, leading to more severe hepatic injury . The UPR 
has emerged as a major contributing factor to human 
diseases including liver injuries . This cellular response is 
triggered by endoplasmic reticulum (ER) stress, and aims 
at maintaining cell survival unless the magnitude and/or 
duration of the stress exceed an ill-defined threshold that 
switches the UPR from a cytoprotective response to cell 
death commitment . Although HCV and ethanol are gener-
ally believed to cause ER stress, the literature contains 
conflicting reports as to whether the UPR is activated and 
which branches of the response are involved, partly due to 
experimental systems lacking virological and/or physiolog-
ical relevance . Here we have used our model of primary 
human adult hepatocytes (PHH) to reassess the occurrence 
of UPR induction upon productive HCV infection or long-
term exposure to ethanol and further address the impact 
of the two stressors in combination . METHODS: PHH were 
infected with cell-culture-derived HCV and/or continu-
ously exposed to 100 mM ethanol, and monitored during 
2 weeks for expression of UPR-associated genes (quanti-
tative RT-PCR), cytotoxicity (microscopic observation, LDH 
leakage assay), and HCV genome replication (quantita-
tive negative-strand RT-PCR) . RESULTS: Either of the two 
stressors activated a complete, chronic UPR correlating 
with no sign of cytotoxicity . However, the degree of gene 
induction was lower for HCV than for ethanol . Moreover, 
when combined to thapsigargin (a known strong inducer 
of ER stress), ethanol exacerbated the UPR, with a marked 
activation of pro-apoptotic genes, whereas HCV not only 
did not enhance but instead tended to limit the induc-
tion of key UPR genes (BiP, ATF4, and CHOP) . Finally, the 
UPR resulting from the combination of HCV and ethanol 
was comparable to that induced by ethanol alone with 
the notable exception of three pro-survival genes (BiP, 
EDEM and GADD34) whose expression was selectively 
enhanced by HCV . Interestingly, HCV genome replica-
tion was maintained at similar levels in PHH exposed to 
ethanol . CONCLUSION: These data in the relevant model 
of PHH show that both HCV and alcohol activate the hepa-
tocellular UPR . Nevertheless, while ethanol induces all 

branches of the response, HCV seems to manipulate UPR 
signalling in the direction of an adaptive, cytoprotective 
response, which appears as a viral strategy to spare its own 
replication . Characterizing the different patterns of UPR 
is important as novel therapeutic approaches are being 
developed to promote the switch from a disease-causing 
UPR to a beneficial UPR .
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HCV eradication still difficult for genotype 4r
Sepideh Akhavan1,2, Laure IZQUIERDO1,2, Gwenaelle  
Decombe1, Mariagrazia Tateo3,2, Bruno Le Labousse1,  
Vincent THIBAULT4, Francesco Santopaolo3, Didier SAM-
UEL3,2, Jean-Charles Duclos-Vallee3,5, Teresa Antonini3, Anne 
Marie Roque-Afonso1,2; 1Virologie, AP-HP Hôpital Paul-
Brousse, Villejuif, France; 2Univ Paris-Sud, UMR-S 1193, Uni-
versité Paris-Saclay, Villejuif, France; 3Centre Hépato-Biliaire, 
AP-HP Hôpital Paul-Brousse, Villejuif, France; 4Virologie, CHU 
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Background: Direct-acting antivirals (DAAs) have dramat-
ically improved therapeutic outcomes of hepatitis C virus 
(HCV) infection . HCV genotype (G) 4 represents 13-20% of 
infections worldwide and is highly diverse with marked 
geographic differences in G4 subtypes distribution . The 
purpose of this study was to assess the prevalence of resis-
tance associated substitutions (RAS) of G4 to sofosbuvir or 
NS5A inhibitors at baseline and their impact on sustained 
virological response (SVR) to DAAs . Methods: From 2014 to 
2016, 91 G4-infected patients were treated with interfer-
on-free DAAs +/- ribavirin (RBV) in our Centre (G4 without 
assigned subtype n=28 (30 .8%), G4a n=26 (28 .6%), G4d 
n=16 (17 .6%), G4r n=5 (5 .5%), G4f n=3 (3 .2%), G4h n=3 
(3 .2%), G4k n=2 (2 .1%), G4m n=1 (1%), G4 n=4 (4 .3%), 
G4o n=1 (1%), G4t n=1 (1%), G4v n=1 (1%) . SVR12 was 
assessed and resistance testing was performed at base-
line and at relapse in NS3 (position 1-180), NS5A (1-100) 
and NS5B (1-320) . Additional NS5A and NS5B sequences 
were obtained from 31 DAAs naïve G4r-infected patients 
to assess the prevalence of RAS . Results: Among DAAs 
naive G4r-infected patients or at baseline, the prevalence 
of NS5A RAS sequences was 95%, 100%, 80%, 8 .3%, and 
91 .6% at positions 28 (28V/T/M/F/T/I), 30 (30R), 31 (31L), 
58 (58S) and 62 (62D/H/N/S/T), respectively; and the preva-
lence of NS5B C316H and V321I RAS sequences was 26% . 
SVR was obtained in 85 patients (93%) . Virological failure 
(VF) was observed in 1/26 (4%), 1/16 (6%) and 5/5 (100%) 
G4a, G4d, and G4r-infected-patients, respectively . Two out 
of 5 G4r-infected patients treated with paritaprevir/r-om-
bitasvir+RBV, presented baseline NS5A polymorphisms 
at positions 28,30, 31, and 62, and 1developed NS3 168A 
RAS at VF; 1 patient treated with ledipasvir+sofosbuvir 
had NS5A RAS at positions 28,30 and 62 associated with 
baseline NS5B C316H and V321I RAS both at baseline and 
at VF; 1patient treated with simeprevir+sofosbuvir+RBV 
had baseline NS5B C316H, V321I RAS with wild type NS3 
sequences at baseline and VF; the last one treated with 
sofosbuvir+RBV had wild type NS5B sequences . Conclu-
sion: Commercially available reagents are not able to 
assign G4r subtype, accurate G4r subtype assignment is 
only obtained by sequencing . Our results confirmed the 
high frequency of baseline NS5A polymorphisms for G4r 
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subtype . We also identified in G4r sequences the NS5B 
C316H and V321I substitutions previously reported to be 
associated with sofosbuvir resistance for other genotypes . 
Our results suggest a potential impact of NS5B substitu-
tions on G4r response to sofosbuvir-based regimen .
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Improved Bone and Renal Safety at 1 Year 
after Switching from Tenofovir Disoproxil Fuma-
rate (TDF) to Tenofovir Alafenamide (TAF): 
Results from 2 Phase 3 Studies in HBeAg-posi-
tive and HBeAg-negative Patients with Chronic 
Hepatitis B (CHB)
Calvin Q. Pan2, Maurizia R. Brunetto3, Aric Josun Hui4, 
Rajiv Mehta5, John F. Flaherty1, Vithika Suri1, george wu1, 
Anuj Gaggar1, Mani Subramanian1, Shuhei Nishiguchi6, 
Hyung J. Kim7, Edward J. Gane8, Wan-Long Chuang9; 1Gilead 
Sciences, Foster City CA, CA; 2NYU Langone Medical Center, 
New York, NY; 3Azienda Ospedaliera Universitaria Pisana, 
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University Chung-Ho Memorial Hospital, Kaohsiung, Taiwan

Background: TAF has shown less bone and renal effects 
with similar efficacy rates compared to TDF in two large 
multinational Phase 3 studies after 96 weeks of double-
blind (DB) treatment . We evaluated patients who 
completed 96 weeks of DB treatment with TAF or TDF and 
switched to open label (OL) treatment with TAF, including 
those with 1 year of data (through Week 144) to deter-
mine changes in bone mineral density (BMD), creatinine 
clearance (CrCL), and the maintenance of viral suppression . 
Methods: In two identically-designed studies, 1298 CHB 
patients who were HBeAg-negative (Study 108; N=425) or 
HBeAg-positive (Study 110; N=873) were randomized and 
treated with TAF 25 mg QD or TDF 300 mg QD . At Week 
96, 541 (42%; TAF 361; TDF 180) patients enrolled in these 
ongoing 8 year studies had completed DB treatment with 
TAF or TDF and switched to OL TAF 25 mg QD . DXA scans 
were evaluated every 24 weeks as were serial assessments 
of CrCL and viral suppression . Analyses included subjects 
with values at Week 96 and at Week 144 for creatinine 
clearance (n=401), spine BMD (n=288) or hip BMD (n=287), 
HBV DNA (n=394) and ALT normalization by AASLD 
criteria (n=398) . Results: CrCL improved significantly in 
patients who switched from DB TDF to OL TAF at Week 
144 compared to Week 96 (n=122, median (Q1, Q3) change 
= +3 .6 (-4 .2, +8 .4) ml/min, p<0 .001); and remained stable 
in those previously receiving TAF (Figure A) . BMD also 
showed improvements at Week 144 from Week 96 among 
patients switched from DB TDF to OL TAF (hip: n=88, mean 
(SD) % change = +0 .94% (1 .825), p<0 .001; spine: n=88, 
mean (SD) % change = +1 .54% (2 .680), p<0 .001) . BMD 
changes in hip and spine for DB TAF patients entering the 
OL TAF period were relatively stable (Figure B) . Compared 
to results at Week 96, high rates of virologic control (HBV 
DNA <29 IU/mL) were maintained across patients in both 
treatment groups at Week 144 (TDF 87% vs 88% and TAF 

91% vs 89%) . One year after switching the rate of ALT 
normalization increased in the TDF group relative to Week 
96 (n=122; 65% vs 47%; p<0 .001) and did not differ from 
the TAF group (65% vs 66%; p=0 .83) at Week 144 . Conclu-
sions: Patients who switched from TDF to TAF demon-
strated continued improvements in BMD and CrCL over 48 
weeks of treatment, virologic control was maintained, and 
rates of ALT normalization increased . Longer term data is 
required to establish the benefits of switching to TAF for 
treatment of CHB .
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Effect of Tenofovir Disoproxyl (TDF) on Hepa-
tocellular Carcinoma (HCC) Incidence in 
Patients with Chronic Hepatitis B (CHB) 
compared to Untreated Patients: a Multicenter 
Study with Propensity Score Matching (PSM)
Mindie H. Nguyen1, Hwai-I Yang3, An K. Le1, Nghia H. Nguyen2, 
Jian Q. Zhang4, Chris Wong5, Clifford Wong5, Huy N. Trinh6; 
1Division of Gastroenterology and Hepatology, Stanford Uni-
versity Medical Center, Palo Alto, CA; 2Internal Medicine, Uni-
versity of California, San Diego, San Diego, CA; 3Genomics 
Research Center, Academia Sinica, Taiwan, Taipei, Taiwan; 
4Chinese Hospital, San Francisco, CA; 5Wong Clinics, San Fran-
cisco, CA; 6San Jose Gastroenterology, San Jose, CA

Background: Antiviral therapy in general can reduce 
CHB-related HCC risk . However, the majority of prior 
study cohorts either comprised of mostly or exclusively 
patients treated with entecavir . Data on the effect of the 
newer oral anti-HBV TDF is limited . Therefore, the study 
aims were to compare HCC risk in patients treated with 
TDF versus untreated patients . Methods: Retrospective 
cohort study with 6801 consecutive adult CHB patients 
(694 CHB treated with TDF; 6107 patients no treatment) 
from a US cohort comprising of 5 clinical centers and the 
Taiwanese REVEAL-HBV cohort . Patients co-infected with 
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HIV, HCV, or HDV or with HCC within 1 year of presenta-
tion were excluded . PSM (by age, sex, HBeAg, HBV DNA, 
ALT, baseline cirrhosis status, follow-up time) was used to 
balance the groups . Patients were censored at incident 
HCC, liver transplant, death, loss to follow-up, or date 
of last follow-up . Results: After PSM, there were 475 per 
group (treated vs untreated) with no statistically signif-
icant differences between the two groups in regards to 
mean age (44 .4 vs . 45 .1 years, p=0 .45), gender (57 .7 vs . 
56 .8%, p=0 .79) or ethnic (95 .6 vs . 93 .3% Asian, p=0 .35) 
distribution, baseline cirrhosis (10 .1 vs . 12 .0%, p=0 .35), and 
follow-up time (31 .8 vs . 31 .7 months, p=0 .97), respectively . 
The incident rate for HCC development and the 5-year 
cumulative rate for the development of HCC were signifi-
cantly lower in the treated compared to untreated group: 
3 .99 per 1000 person years vs . 27 .39 per 1000 person years 
and 3 .71% vs .12 .31%, respectively (p=0 .0002) (Figure) . On 
multivariate Cos’regression inclusive of age, sex, HBeAg, 
ALT, HBV DNA and treatment status, the most significant 
independent predictor for HCC was cirrhosis (aHR: 10 .71; 
95% CI: 4 .73-24 .25, p<0 .001), while the receipt of TDF was 
significantly associated with a 78% reduction in risk of 
HCC (aHR=0 .22, 95% CI: 0 .08-0 .58, p=0 .002) . Conclusion: 
After PSM and multivariate regression to adjust for back-
ground risks, the receipt of TDF was a significant and inde-
pendent predictor for a 78% reduction in the incident rate 
of HCC development among Asian patients with CHB .
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Phase 1b clinical trial of TG1050 a novel 
HBV-targeted immunotherapy in NUC 
suppressed chronic hepatitis B (CHB) patients: 
safety and early immunological data following 
single administration
Martin F. Sprinzl2, Claire Fournier3, Vincent Leroy4, Stanis-
las Pol5, François Habersetzer6, Robert Thimme7, Mang M. Ma8, 
Genevieve Inchauspe1, Céline Halluard1, Kaidre Bend-
jama1, Maud Brandely1, Fabien Zoulim9; 1Transgene SA, 
Illkirch-Graffenstaden, France; 2I. Medical Department, Uni-
versity Medical Center Mainz, Mainz, Germany; 3Hepatology, 
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Grenoble, France; 5Liver Unit, Paris Descartes University, 
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Strasbourg, France; 7Department of Medicine, University Hos-
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AB, Canada; 9Hospices Civils of Lyon, Croix Rousse Hospital, 
Lyon, France

Purpose: Cohort studies have shown the critical role of 
T-cell mediated cellular immune responses in the control 
of HBV infection . TG1050 is a HBV-targeted immuno-
therapeutic based on an adenoviral backbone encoding 
for a unique polyprotein covering truncated Core, full 
length Polymerase and domains of HBsAg . TG1050 aims 
at boosting and/or priming de novo effector T-cell based 
immune responses capable to exert an antiviral effect 
either by direct cytolysis of infected cells and/or inhibi-
tion of viral replication (cytokine-mediated) as previ-
ously demonstrated in an HBV-persistent mouse model 
(AAV-HBV) (Martin, Gut 2015 Dec;64(12):1961) . Herein, 
we report safety and immunomonitoring data in NUC 
suppressed CHB patients without pre-immunity against the 
adenoviral vector following a single dose (SD) of TG1050 . 
Methods: A randomized, double-blind, placebo-controlled 
and dose-finding phase 1 study is being conducted to eval-
uate the safety of single or multiple subcutaneous admin-
istrations of TG1050 . Secondary endpoints include onset of 
specific anti-HBV immune response and viral biomarkers . 
Patients are randomized 1:1:1 across 3 dose levels (DLs) 
of 109, 1010, 1011 virus particles and then randomized 3:1 
within each DL to placebo . In the SD cohort, CHB patients 
treated with tenofovir or entecavir for at least 2 years 
with undetectable anti-ad5 and HBV DNA < 20 IU/mL for 
at least 6 months were eligible; 4 patients were random-
ized at each DL . Blinded safety data of SD cohort were 
reviewed by an independent committee before initiating 
the MD cohort . Results: A total of 12 patients received a 
SD of IMP (TG1050 or placebo) . Median age was 48 years . 
Median duration of disease was 19 .7 years with 4 .1 years 
under NUC treatment . All patients but one were HBeAg 
negative . TG1050 was well-tolerated: 5 patients (41 .7%) 
had drug-related adverse events (AEs) which were mainly 
injection site reactions made of erythema induration and 
pain . All AEs were of grade 1 or 2 according to NCI CTC AE . 
There was no ALT flare, no SAE and no signs of immune 
related AE . Preliminary immunomonitoring data will be 
presented as well as viral biomarker monitoring over 52 
weeks of follow-up . Conclusions: A subcutaneous SD of 
TG1050 in NUC suppressed CHB patients was safe over 
3 DLs and without negative impact on disease control . 
This observation in a particularly sensitive population (no 
pre-immunity against the adenoviral vector) demonstrates 
a robust safety profile for TG1050 . Inclusions in the MD 
cohort are ongoing .
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Independent and Combinational Anti-HBV 
Effects of CRV431 and TXL in the HBV Trans-
genic Mouse Model
Robert T. Foster1, Daren R. Ure1, Daniel J. Trepanier1, Jill Grey-
tok1, John Z. Sullivan-Bolyai1, Philippe Gallay2; 1ContraVir 
Pharmaceuticals Inc., Edison, NJ; 2Department of Immunology 
and Microbiology, The Scripps Research Institute, San Diego, 
CA

Background: The purpose of the present study was to 
investigate the effects of the cyclosporine-derived cyclo-
philin inhibitor, CRV431, and a specific nucleotide prodrug 
of tenofovir (tenofovir exalidex, TXL) when dosed alone 
and in combination in the HBV transgenic mouse model . 
Methods: CRV431 and TXL were administered by once-
daily oral gavage for 16 days to HBV 1 .3 transgenic mice 
which constitutively express HBV in the liver . Each drug 
was administered at low and high doses alone (CRV431 
10 and 50 mg/kg/day; TXL 5 and 10 mg/kg/day), and one 
additional group of mice was administered low doses of 
CRV431 and TXL in combination (CRV431 10 mg/kg/day 
+ TXL 5 mg/kg/day) . Livers were collected at the end of 
treatment, and HBV DNA levels were quantified by quanti-
tative PCR relative to liver sample weights . Results: CRV431 
and TXL administration, either alone or in combination, by 
once-daily oral gavage for 16 days did not cause any overt 
signs of toxicity to mice . At Day 16, mean (SD) HBV DNA 
levels in vehicle-treated mice were 171,187 (±13,250) HBV 
DNA copies/mg liver, and all groups of drug-treated mice 
showed lower levels in liver HBV DNA relative to vehicle 
treatment (table below) . The combination of low-dose 
CRV431 plus low-dose TXL resulted in approximately 80% 
reduction in HBV DNA and exceeded the predicted addi-
tive inhibition of the two drugs given alone, providing 
evidence of synergistic drug activity . Conclusion: CRV431 
and TXL independently and dose-dependently reduced 
liver HBV DNA levels in HBV transgenic mice and, when 
administered in combination, showed additive or syner-
gistic antiviral activity . The combination effect is consistent 
with the distinct targeting of the two compounds – host 
cyclophilin for CRV431 and HBV polymerase for TXL . These 
findings suggest that a combination of CRV431 and TXL 
may confer benefit by way of allowing for the lowering 
of overall drug burden, may be complementary owing to 
differing modes of action, and may be co-formulated for 
future clinical studies .

%Reduction in HBV DNA Levels versus Vehicle Control in 
Transgenic Mouse Livers

Means +/- SD; n = 8 mice/group; student t-test vs vehicle 
group: *p<0 .01, **p<0 .0001
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Identification of a new class of HBV and HDV 
entry inhibitor, proanthocyanidin
Senko Tsukuda1,2, Koichi Watashi2, Soichi Kojima1, 
Takaji Wakita2; 1Center for Life Science Technologies, RIKEN, 
Wako, Japan; 2Department of Virology II, National Institute of 
Infectious Diseases, Tokyo, Japan

Background: Although the current anti-hepatitis B virus 
(HBV) agents including interferons and nucleos(t)ide 
analogs are effective to control viral replication, it is diffi-
cult to completely eradicate cccDNA from infected cells . 
Inhibition of a step prior to cccDNA formation within the 
HBV life cycle can be an attractive strategy to reduce the 
viral reservoir and eventually eliminate viral infection 
as well as to prevent infection . So far, we have identi-
fied several HBV entry inhibitors including cyclosporin A, 
Ro41-5253, CD2665, and vanitaracin A, which target NTCP 
to specifically inhibit viral attachment and entry . In this 
study, we identified a new class of anti-HBV agents from 
a cell-based chemical screening and analyzed its underling 
mechanism . Methods: We screened an FDA-approved drug 
library by inoculating HepG2-hNTCP-C4 cells with HBV in 
the presence of compounds, and by evaluating HBV infec-
tion by monitoring HBs level in the culture supernatant 
at 12 days post-inoculation . Fluorescence-labeled peptide 
spanning 2-48 aa of the preS1 (fluorescent preS1 peptide) 
was used to evaluate the ability of compounds to prevent 
viral attachment to cell surface . NTCP transporter activity 
was tested by the uptake of taurocholic acid into the cells . 
Binding affinity between protein and compounds was 
analyzed by pull-down and surface plasmon resonance 
(SPR) analyses . Results: An origomeric flavonoid, proan-
thocyanidin (PAC), was found to suppress HBV infection 
in a dose-dependent manner without toxicity in both C4 
cells and primary human hepatocytes . PAC significantly 
prevented the binding of a fluorescent preS1 peptide to 
the cell surface, but had no effect on HBV replication . 
PAC-pretreated HBV particles exhibited a remarkable 
reduction in viral infectivity, while pretreatment of host 
cells with PAC did not affect the susceptibility to HBV 
infection, suggesting that PAC targets viral particles . Pull-
down and surface plasmon resonance analyses showed 
that PAC directly binds to the 2-48 aa of the preS1 region 
within HBV large surface protein, which is identical to the 
domain essentially required for receptor-binding . PAC 
was effective on all the HBV genotypes tested, and ente-
cavir-resistant and vaccine-escape HBV variants . Further-
more, cotreatment of PAC with tenofovir could effectively 
enhance the anti-HBV potential of drugs in the spread of 
HBV infection in primary human hepatocytes . Conclusion: 
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We have identified a new class of small molecules that 
directly interact with an HBV envelope protein to inhibit 
HBV infection . These molecules are expected to be prom-
ising antiviral candidates with selective antiviral activities 
but less side effects .
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Hepatocellular Carcinoma in Patients with 
Hepatitis B Virus-Related Cirrhosis Treated with 
Entecavir vs Tenofovir
Jonggi Choi1, Young-Suk Lim1, Seungbong Han2, Gi Ae Kim1, 
Ju Hyun Shim1, Kang Mo Kim1, Han Chu Lee1, Yung Sang Lee1; 
1Department of Gastroenterology, Asan Medical Center, Uni-
versity of Ulsan College of Medicine, Songpa-gu, Korea (the 
Republic of); 2Department of Applied statistics, Gachon Uni-
versity, Seongnam, Korea (the Republic of)

BACKGROUND: Entecavir and tenofovir disoproxil fuma-
rate (TDF) are equally recommended for the treatment of 
chronic HBV infection . However, data are lacking regarding 
whether entecavir and TDF have different impacts on clin-
ical outcomes in the patients . METHODS: A total of 2178 
treatment-naïve adult patients with HBV-related cirrhosis 
consecutively initiated treatment with entecavir (n=1503) 
or TDF (n=675) at a tertiary referral hospital in Korea 
from January 2007 through February 2017 . Data were 
collected from patients for up to 3 .5 years and analyzed 
by multivariable Cox proportional hazards model in entire 
cohort as well as in propensity score-matched cohorts . 
RESULTS: During 6643 person-years of follow-up period, 
death or liver transplantation occurred in 117 (5 .4%), and 
199 (9 .1%) patients developed hepatocellular carcinoma 
(HCC) . Multivariable analyses showed that, compared with 
entecavir, TDF was associated with a significantly lower 
HCC risk (hazard ratio [HR], 0 .55; 95% confidence interval 
[CI], 0 .36−0 .83) but a similar risk of death or transplanta-
tion (HR, 0 .66; 95% CI, 0 .37−1 .12) . Among 557 propen-
sity score-matched pairs, TDF was again associated with a 
significantly lower HCC risk (HR, 0 .63; 95% CI, 0 .42−0 .95) 
and a comparable risk of death or transplantation (HR, 
0 .78; 95% CI, 0 .47−1 .27) . The proportion of patients with 
renal impairment or bone fractures was not significantly 
different between the two treatment groups throughout 
the study period . CONCLUSION: In a historical cohort of 
2178 patients with HBV-related cirrhosis, TDF was associ-
ated with a significantly lower HCC risk compared with 
entecavir . There were no differences in the risks of death/
transplantation, renal impairment, or bone fractures 
between the two groups .

Table 1 . Comparison of outcomes by unadjusted and 
adjusted Analyses .

For Tenofovir treatment with Entecavir treatment as a refer-
ence .

Abbreviations: CI, confidence interval: HR, hazard ratio; 
PS, propensity score; IPTW, Inverse probability treatment 
weighting
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The combination of entecavir and pegin-
terferon alfa-2a in HBeAg-positive immune 
tolerant (IT) adults with chronic hepatitis B 
virus (HBV) infection: Results of the HBRN IT 
Trial
Jordan J. Feld1, Norah Terrault2, Steven H. Belle3, Ray-
mond T. Chung4, Naoky C. Tsai5, Mandana Khalili2, 
Robert P. Perrillo6, Stewart Cooper7, Marc G. Ghany8, 
Harry L. Janssen1, Anna S. Lok9; Hepatitis B Research Net-
work (HBRN); 1Toronto Centre for Liver Disease, University 
Health Network, University of Toronto, Toronto, ON, Canada; 
2University of San Francisco, San Francisco, CA; 3University of 
Pittsburgh, Pittsburgh, PA; 4Harvard University, Boston, MA; 
5University of Hawaii, Honolulu, HI; 6Baylor University Medi-
cal Center, Dallas, TX; 7California Pacific Medical Center, San 
Francisco, CA; 8Liver Diseases Branch, National Institutes of 
Healthnc, Bethesda, MD; 9University of Michigan, Ann Arbor, MI

Background/Aim: The immune tolerant (IT) phase of 
chronic HBV infection is defined by high HBV DNA levels 
but normal ALT and mild or no inflammation on liver 
biopsy . Antiviral therapy is generally not recommended 
during the IT phase due to suboptimal response rates and 
concerns about promoting antiviral resistance . Recogni-
tion that high HBV DNA levels and persistence of HBeAg 
are associated with hepatocellular carcinoma has increased 
interest in treating HBV in the IT phase . Suppressing 
viral replication may stimulate an HBV-specific immune 
response, thereby making interferon-based therapy more 
effective . We therefore sought to evaluate the safety 
and efficacy of combination antiviral therapy in adults in 
the IT phase of chronic HBV infection . Methods: Partici-
pants were HBeAg-positive with HBV DNA>107IU/mL and 
ALT≤1 .5xULN (M≤45, F≤30 U/L) . They received entecavir 0 .5 
mg daily alone for 8 weeks at which point peginterferon-α 
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2a 180 μg/week was added and both were continued for 
an additional 40 weeks . The primary endpoint was HBeAg 
loss and HBV DNA ≤1000 IU/mL 48 weeks after the end 
of therapy (EOT) . Results: 28 participants were enrolled 
from 11 HBRN sites with mean age 36 .7 (min-max 22 .2-
61 .2) years . Nearly all (96%) were Asian and 54% were 
male . Participants were infected with genotype C (64%), 
B (32%), or E (4%) with baseline median HBV DNA of 8 .2 
log10IU/mL and median ALT of 0 .9xULN . Of 25 participants 
with outcome data, none met the primary endpoint but 
2 (8%) were HBeAg negative and developed anti-HBe 
by week 48 that persisted 48 weeks after EOT . HBV DNA 
was suppressed below 1,000 IU/mL at least once during 
entecavir therapy in all participants but rebounded to 
near baseline levels (>107IU/mL) by 48 weeks after EOT, 
including in those who lost HBeAg . Of the 25 with results, 
no participant lost HBsAg . ALT values fluctuated during 
peginterferon therapy, rising to above 100 U/L in 11 (39%), 
but returning to ≤1 .5xULN in all but 3 by 48 weeks after 
the EOT . There were 45 adverse events reported, 42 after 
treatment started . Of the 42, 90% were mild to moderate 
and primarily related to peginterferon . Two partici-
pants discontinued and 1 interrupted therapy due to AEs 
possibly or probably related to peginterferon . Conclusion: 
A lead-in strategy of 8 weeks of entecavir followed by 
combination peginterferon and entecavir therapy for 40 
weeks had limited efficacy at inducing HBeAg seroconver-
sion and virological control in adult participants in the IT 
phase of CHB . 
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Quantitative anti-HBc level is a robust 
predictor of relapse in chronic hepatitis B 
patients who discontinued nucleos(t)ide 
analogue treatment: a prospective study
Heng Chi1, Zhandong Li2, Bettina E. Hansen1,3, Tao Yu2, 
Xiaoyong Zhang2, Jian Sun2, Jinlin Hou2, Harry L. Janssen1,3, 
Jie Peng2; 1Gastroenterology and Hepatology, Erasmus MC 
University Medical Center Rotterdam, Rotterdam, Nether-
lands; 2Department of Infectious Diseases, Guangdong Pro-
vincial Key Laboratory of Viral Hepatitis Research, Nanfang 
Hospital, Southern Medical University, Guangzhou, China; 
3Toronto Centre of Liver Disease, University Health Network, 
Toronto General Hospital, University of Toronto, Toronto, ON, 
Canada

Background: Nucleos(t)ide analogue (NA) discontinuation 
may be attempted in well-selected chronic hepatitis B 
(CHB) patients . Yet, objective and consistent predictors of 
sustained off-treatment response are lacking . Quantitative 
anti-HBc has recently been shown to predict response to 
NA as well as interferon treatment . This prospective study 
investigated the role of quantitative anti-HBc in NA discon-
tinuation . Methods: Non-cirrhotic Asian CHB patients who 
stopped NA were prospectively followed . HBeAg-posi-
tives had achieved HBeAg seroconversion and undetect-
able HBVDNA followed by consolidation ≥12 months and 
HBeAg-negatives required undetectable HBVDNA for ≥18 
months . Patients were followed every month for the first 
3 months and then every 3 months . Patients with HBVDNA 
>2,000 IU/mL and ALT >2x ULN (clinical relapse) were 
retreated . Serum anti-HBc was tested with a double-sand-
wich quantitative immunoassay . Results: 100 patients 
(71% HBeAg-positive at start-of-NA, age 35 years, 86% 
males) were followed for a median of 2 .5 years . Clinical 
relapse developed in 39 patients (rate: 46% at year 4) . 
High end-of-treatment anti-HBc level (HR 0 .31 per log 
IU/mL; p=0 .002) and low end-of-treatment HBsAg level 
(HR 1 .71 per log IU/mL; p=0 .032) were associated with a 
reduced risk of clinical relapse in a model adjusted for 
age, start-of-NA HBeAg-status and consolidation duration 
(Figure) . End-of-treatment HBsAg ≤100 IU/mL was also 
associated with sustained response (HR 0 .30, p=0 .045) . 
Yet, many patients (82%) had levels >100 IU/mL in whom 
the end-of-treatment anti-HBc could further stratify the 
relapse risk (HR 0 .39 per log IU/mL, p=0 .005) . Patients with 
clinical relapse showed a steeper increase in off-treatment 
anti-HBc level vs . patients with sustained response (+3 .6 vs . 
+0 .5 log IU/mL/year, p<0 .001) . The change in off-treatment 
anti-HBc level at week 4, 8, 12 and 24 was not able to 
predict an upcoming relapse (all p>0 .05) . Conclusion: This 
prospective study showed the important role of quantita-
tive anti-HBc level in the prediction of relapse and may be 
used to select patients for discontinuation .
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Peg-interferon alpha induces CD56bright natural 
killer cell mediated reduction of HBsAg in ente-
cavir treated chronic Hepatitis B patients
Aichao Shi, Xiaoping Zhang, Fang Xiao, Weiming Yan, Mei-
fang Han, Tao Chen, Qin Ning; Tongji Hospital, Tongji Medi-
cal College, Huazhong University of Science and Technology, 
Wuhan, China

Backgrounds: HBV surface antigen (HBsAg) reduction is 
well observed in chronic hepatitis B (CHB) patients treated 
with PEGylated interferon-alpha-2a (PegIFNα) . However, 
the mechanism of HBsAg suppression has not been fully 
elucidated . Methods: Twenty-seven of 55 Entecavir-treated 
CHB e antigen positive patients were switched to PegIFNα 
treatment (Group A) whereas 28 patients continued 
entecavir treatment (Group B) . The percentage or abso-
lute number of CD56bright/CD56dim NK cells, expression of 
receptors NKp30, NKp46, NKG2C, NKG2D and NKG2A, and 
TRAIL, TNF-α and IFNγ were evaluated by flow cytometry 
for 48 weeks and correlated with treatment efficacy . In 
Vitro, purified NK cells were co-cultured with HepAD38 
cells for measurement of HBsAg, cell apoptosis and cova-
lently closed circular DNA (cccDNA) . Results: In association 
with a reduction of HBsAg, the percentage and absolute 
number of CD56bright NK cell was significantly elevated 
in patients in group A at week 24 and 48, especially in 
Virological Responders (VRs, HBsAg decreased at week 
48) . Furthermore, percentage of NKp30+, NKp46+, TRAIL+, 
TNF-α+ and IFNγ+CD56bright NK cells were significantly 
expanded in Group A, which were positively correlated 
with the decline of HBsAg at week 48 . In Vitro, periph-
eral NK cells from Group A induced decline of HBsAg in 
comparison with NK cells from Group B which was signifi-
cantly inhibited by anti-TRAIL, anti-TNF-α and anti-IFNγ 
antibodies . Furthermore, apoptosis of HepAD38 cells and 
levels of cccDNA, were significantly reduced by TRAIL+ and 
TNF-α+/IFNγ+ NK cells from Group A respectively . Conclu-
sions: A functional restoration of CD56bright NK cells in long 
term ETV treated patients with CHB who were switched 
to PegIFNα contributes to HBsAg and cccDNA clearance 
through TRAIL-induced cytolysis and TNF-α/IFNγ-mediated 
noncytolytic pathways .
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Kinetics of serum HBsAg and interferon induc-
ible protein-10 (IP10) levels in non-cirrhotic 
HBeAg-negative chronic hepatitis B (CHBe-) 
patients who discontinue entecavir (ETV) 
or tenofovir (TDF) therapy: results from the 
prospective DARING-B study.
Margarita Papatheodoridi1, Kalliopi Zachou2, Emilia Hadziyan-
nis3, Eirini Rigopoulou2, Vassilios Xourafas1, Aggeliki N. Lybero-
poulou2, Jiannis Vlachogiannakos1, Spilios Manolakopoulos1,3, 
George N. Dalekos2, George V. Papatheodoridis1; 1Depart-
ment of Gastroenterology, Medical School of National and 
Kapodistrian University of Athens, Laiko General Hospital, 
Athens, Greece; 2Department of Medicine and Research Lab-
oratory of Internal Medicine, Thessaly University Medical 
School, Larissa, Greece; 32nd Department of Internal Medi-
cine, Medical School of National and Kapodistrian University 
of Athens, Hippokration General Hospital, Athens, Greece

Background/Aim. Discontinuation of oral agents in CHBe- 
is associated with high relapse rates, but reliable predictors 
of relapse and retreatment have not been identified . We 
assessed the kinetics of serum HBsAg and IP10 and whether 
they can predict relapse and retreatment in non-cirrhotic 
CHBe- patients who discontinue long-term effective ETV 
or TDF therapy . Methods. DARING-B is a prospective study 
which enrolled 60 patients with CHBe- and no cirrhosis 
before therapy (Ishak-stage≤4 and/or stiffness <10 kPa), 
who were treated for ≥4 years, had undetectable HBVDNA 
for ≥3 years and consented to discontinue therapy . None 
had coinfection, HCC or liver transplantation . All were 
followed closely for ≥12 months (mos) or until retreat-
ment (monthly for first 3 mos and every 2/3 mos there-
after for detectable/undetectable HBVDNA) . Criteria for 
ETV/TDF retreatment were ALT>10xULN, ALT>5xULN & 
bilirubin>2mg/dl, ALT>3xULN & HBVDNA>100,000IU/ml, 
ALT>ULN & HBVDNA>2000IU/ml on 3 sequential occasions, 
physician’s decision . Serum HBsAg and IP10 levels were 
determined by enzyme immunoassays (Elecsys, Roche; 
Instant Elisa, eBioscience) at 0,1,2,3,6,9,12 mos after stop-
ping ETV/TDF . Results. The cumulative rates of HBsAg loss 
were 7%,10%,20% and of HBsAg≤100IU/ml 22%,33%,38% 
at 0,6,12 mos . Compared to baseline, median HBsAg (IU/
ml) tended to increase at 1 and 2 mos (604 vs 712 and 857; 
P=0 .06-0 .07), but decreased significantly at 3,6,9,12 mos 
(439,404,202,116; P≤0 .001) . Compared to baseline, median 
IP10 (pg/ml) remained stable at 1 (145 vs 157), peaked at 
2 (178; P<0 .01), remained increased at 3 (178; P=0 .04), 
returned to baseline at 6 (133) and declined significantly 
at 9,12 mos (118,112; P<0 .01) . The cumulative relapse rates 
varied widely according to HBVDNA/ALT cutoffs, while 
the retreatment rates were 0%,15%,18%,23%,25% at 
1,2,3,6,12 mos . HBsAg or IP10 levels at any time point were 
not associated with subsequent relapses or retreatment . 
Retreatment was started in 0/12, 1/5 (20%), 1/6 (17%), 
6/17 (35%) and 7/20 (35%) patients with baseline HBsAg 
negative, positive <10, 10-100, 100-1000 and >1000IU/ml 
(P=0 .02) . HBsAg>100IU/ml was not associated with a signifi-
cantly higher probability of retreatment (RH:4 .35;P=0 .16) . 
Conclusions. In CHBe- patients stopping ETV/TDF, serum 
HBsAg & IP10 levels seem to increase within the first two 
mos, when most virological relapses occur, and start to 
significantly decline at 3 & 9 mos, but do not represent 
reliable predictors of relapse or retreatment . HBsAg loss, 
which is observed in a substantial proportion of patients, 
appears to be the only safe marker of no retreatment, 
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which may be required even in patients with HBsAg <10 
IU/ml .
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Efficacy and Safety of Tenofovir Alafenamide 
(TAF) at 96 Weeks in Chronic HBV (CHB) 
Patients with Risk Factors for Use of Tenofovir 
Disoproxil Fumarate (TDF)
Maria Buti2, Tatjana Stepanova3, Mustafa K. Celen12, Rob-
ert Flisiak11, Stephen D. Ryder10, Adrian Streinu-Cercel9, 
Selim Gurel8, John F. Flaherty1, Anuj Gaggar1, Vithika Suri1, 
Shuyuan Mo1, Mani Subramanian1, Elena Nurmukhametova7, 
Fabien Zoulim6, Pietro Andreone5, Patrick Marcellin4; 1Gilead 
Sciences, Foster City CA, CA; 2Hospital General Universitari 
Vall d’Hebron, Barcelona, Spain; 3Modern Medicine Clinic, 
Moscow, Russian Federation; 4Hôpital Beaujon, Clichy, France; 
5Dipartimento di Scienze Mediche e Chirurgiche, University 
of Bologna, Bologna, Italy; 6Hôpital de la Croix Rousse, Lyon, 
France; 7Infectious Clinical Hospital #1 of Moscow Healthcare 
Department, Moscow, Russian Federation; 8Uludag Üniversi-
tesi Tip Fakültesi, Bursa, Turkey; 9Carol Davila University of 
Medicine and Pharmacy, Bucharest, Romania; 10Nottingham 
University Hospital, Nottingham, United Kingdom; 11Medical 
University of Bialystok, Bialystok, Poland; 12Dicle University 
Hospital Infectious Diseases, Diyarbakir, Turkey

Background: TAF, a new tenofovir prodrug, has demon-
strated noninferior efficacy to TDF through Week 96 with 
a superior bone and renal safety profile . The recently 
updated EASL Guidelines for Management of HBV Infec-
tion (2017) recommend use of TAF in patients with risk 
factors deemed unfavorable to TDF use . Therefore we 
evaluated the efficacy and safety of TAF compared with 
TDF in patients considered to be at risk for adverse bone 
and/or renal effects from TDF . Methods: In two identi-
cally-designed Phase 3 studies, patients (HBeAg-positive 
[N=873] and HBeAg-negative [N=425]) were randomized 
2:1 to TAF 25 mg QD or TDF 300 mg QD . Antiviral effi-
cacy (HBV DNA <29 IU/mL) and ALT normalization (by 
central laboratory and AASLD criteria) were assessed 
by study and safety results were pooled for bone (serial 
DXA scans at hip/spine and serum bone biomarkers) and 
renal parameters (eGFR by Cockcroft-Gault [eGFRCG] and 
urine biomarkers of tubular function) and assessed over 
96 weeks in the subset with baseline risk factors for TDF 
use: Age >60 years, osteoporosis of hip/spine by t-score, 
eGFRCG <60 mL/min, urine albumin to creatinine ratio >30 
mg/g, or serum phosphorus <2 .5 mg/dL . Results: Of 1298 
patients treated in the 2 studies, 239 (18%; 151 TAF and 
88 TDF) patients had at least 1 risk factor for TDF use . 
Baseline demographics were similar between groups: 48% 
with age >50 yrs, 40% females, median eGFRCG 96 mL/min,  

and 6% and 36% had osteoporosis at hip and spine, 
respectively . At Week 96, similar antiviral efficacy and 
higher rates of ALT normalization were seen in the TAF 
compared with the TDF group which were comparable to 
the overall results in these studies . . Patients receiving TAF 
had smaller declines in BMD, particularly at the hip, and 
smaller changes in markers of bone resorption and forma-
tion . TAF-treated patients also showed smaller declines 
in eGFRCG with significantly smaller increases in markers 
of tubular function (Table) . Conclusion: In CHB patients 
considered to be at risk for TDF toxicity, TAF showed 
significantly less impact on bone and renal parameters 
while efficacy was maintained in this subgroup through 
96 weeks .
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Abbvie, Arbutus, Transgene; Consulting: Roche, Contravir, Assembly; Grant/
Research Support: Gilead, Roche, Assemblypharm, Janssen, Contravir, 
Arbutus, Sanofi; Speaking and Teaching: Gilead

Pietro Andreone - Advisory Committees or Review Panels: Intercept, 
Gilead, MSD/Schering-Plough, Abbvie; Grant/Research Support: BMS, MSD/
Schering-Plough, Abbvie

Patrick Marcellin - Consulting: GILEAD, MSD, ABBVIE; Grant/Research 
Support: GILEAD, BMS, janssen, MSD, ABBVIE; Independent Contractor: 
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915
Cytokines Induced by GS-9688, a Toll-Like 
Receptor 8 Agonist, Inhibit HBV RNA, DNA and 
Antigen Levels in Primary Human Hepatocytes
Congrong Niu, Stephane Daffis, Richard L. Mackman, Wil-
liam E. Delaney, Simon P. Fletcher; Gilead Sciences, Inc, Foster 
City, CA

Background: GS-9688 is an oral selective small molecule 
agonist of toll-like receptor 8 (TLR8) in Phase 1 trials 
for the treatment of chronic hepatitis B (CHB) . GS–9688 
induced prolonged suppression of serum WHV DNA and 
WHsAg, reduced intrahepatic cccDNA and induced detect-
able anti-WHsAg antibodies in the woodchuck model of 
CHB . Here we investigated the molecular mechanisms that 
contribute to the antiviral response to GS-9688 by evalu-
ating its antiviral activity in vitro . Methods: Primary human 
hepatocytes (PHH, n=3 donors) were infected with HBV 
and 3 days later treated for 10 days with GS-9688 (up to 
10,000 nM) or with media from human PBMCs stimulated 
with GS-9688 (TLR8 conditioned media; TLR8-CM) . Ente-
cavir (100 nM) and recombinant IFN-α (100 IU/mL) were 
included as positive controls . In a separate study, PHH were 
treated with TLR8-CM or Myrcludex-B (1 mg/mL) for 3 days 
prior to HBV infection . In all studies, antiviral activity was 
evaluated at day 13 post-infection by quantifying extra-
cellular HBV DNA (qPCR), HBeAg and HBsAg (ELISA), intra-
cellular HBV RNA (qRT-PCR) as well as cccDNA (Southern 
Blot and qPCR) . Cell viability was assessed by measuring 
adenylate kinase (AK) release . Cytokine profiling was 
performed by Luminex analysis and TLR8 mRNA was 
measured by qRT-PCR . Results: GS-9688 had no direct anti-
viral activity in HBV-infected PHH, consistent with very low 
TLR8 mRNA expression in human hepatocytes . In contrast, 
treatment of HBV-infected PHH with TLR8-CM reduced 
the levels of HBV DNA, HBeAg, HBsAg and HBV RNA in 
a dose-dependent manner without altering cell viability . 
This antiviral response was induced by ≥40 nM GS-9688 
and correlated with the level of antiviral cytokines (e .g . 
IFN-γ, TNF-α and IL-1β) in TLR8-CM . The antiviral activity 
of TLR8-CM was comparable in PHH from all donors and 
for all HBV genotypes tested (A, B and D) . Pre-treatment 
with TLR8-CM strongly inhibited (≥70%) HBV DNA, HBeAg, 
HBsAg and HBV RNA without affecting cell viability . The 
prophylactic antiviral activity of TLR8-CM was comparable 
to the HBV entry inhibitor Myrcludex-B . Treatment with 
TLR8-CM did not reduce cccDNA levels in PHH with estab-
lished HBV infection, but treatment of PHH prior to HBV 
infection reduced cccDNA establishment without altering 
cell viability . Conclusion: Cytokines induced by GS-9688 
strongly inhibit HBV RNA, DNA and antigens in HBV-in-
fected PHH in vitro and can block establishment of cccDNA 
in PHH . However, the lack of effect of these cytokines 
on cccDNA levels in PHH with established HBV infection 
suggests that additional components of the TLR8-induced 
immune response play an important role in the antiviral 
response to GS-9688 in vivo .
Disclosures:

Congrong Niu - Employment: Gilead Science

Stephane Daffis - Employment: Gilead Sciences

Richard L . Mackman - Employment: Gilead Sciences

William E . Delaney - Employment: Gilead Sciences; Patent Held/Filed: Gilead 
Sciences; Stock Shareholder: Gilead Sciences

Simon P . Fletcher - Employment: Gilead Sciences; Stock Shareholder: Gilead 
Sciences

916
Functional Activation of NK and CD8+ T Cells 
In Vitro by the Toll-Like Receptor 8 Agonist 
GS-9688
Holly Micolochick Steuer, Adam Palazzo, Leanne Peiser, Chris-
tian Frey, Stephane Daffis, Sophie M. Lehar, Richard L. Mack-
man, William E. Delaney, Simon P. Fletcher; Gilead Sciences, 
Inc, Foster City, CA

Background: GS-9688 is an oral selective, small molecule 
agonist of toll-like receptor 8 (TLR8) in phase 1 trials for the 
treatment of chronic hepatitis B (CHB) . GS-9688 induced 
prolonged suppression of serum WHV DNA and WHsAg, 
reduced intrahepatic cccDNA and induced detectable anti-
WHsAg antibodies in the woodchuck model of CHB . This 
in vivo antiviral response was accompanied by biochemical 
evidence of hepatocyte cell death as well as an enhanced 
virus-specific T cell response . To further explore the cellular 
mechanisms of antiviral response to GS-9688, we character-
ized the effect of GS-9688 on primary human NK and CD8+ 
T cells in vitro . Methods: Peripheral blood mononuclear 
cells (PBMC) obtained from healthy donors (HD, n=6) were 
treated with 0 .038-10,000 nM GS-9688 . NK, CD4+ and CD8+ 
T cell activation in HD PBMCs was analyzed by flow cytom-
etry 24 hours after stimulation . NK cytolytic activity was 
measured 24 hours after stimulation of HD PBMCs with 
a fluorescent cell-based cytotoxicity assay . PBMCs from 
CHB patients (n=14, HBeAg-positive and HBeAg-negative 
patients) were treated with 150 nM GS-9688 . HBV-spe-
cific CD8+ T cell function was assessed at recall by flow 
cytometry using pentamer staining after expansion of CHB 
PBMCs for 14 days with HBV core peptides . Results: In HD 
PBMCs, GS-9688 induced dose-dependent expression of the 
early activation marker CD69 on NK cells, CD4+ and CD8+ 
T cells (≥6-fold maximum increase, p<0 .0001) . GS-9688 
also induced dose-dependent intracellular IFN-γ produc-
tion by NK cells (>30-fold maximum increase, p=0 .003) and 
augmented NK cell cytotoxicity (3-fold increase, p<0 .0001) 
against HepG2 cells . Cytokine neutralization studies indi-
cated that GS-9688 indirectly activates NK cells, predomi-
nantly via production of IL-12p70 and IL-18 . In CHB PBMCs, 
150 nM GS-9688 increased intracellular levels of IFN-γ in 
HBV-specific CD8+ T cells as measured by mean fluorescence 
intensity (1 .6-fold increase, p=0 .007) . Conversely, GS-9688 
significantly decreased the percentage of HBV-specific 
CD8+ T cells expressing the inhibitory immune cell receptor 
PD-1 (2 .8-fold reduction, p=0 .001) . Conclusion: GS-9688 
indirectly induced cytolytic and non-cytolytic functions of 
human NK cells . GS-9688 also significantly increased IFN-γ 
production and reduced PD-1 expression by HBV-specific 
CD8+ T cells after in vitro expansion . Collectively, these 
data demonstrate that GS-9688 enhances the activation 
and antiviral effector functions of NK cells and virus-spe-
cific CD8+ T cells in vitro .
Disclosures:
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917
Single Dose Safety, Tolerability, and Pharma-
cokinetics of AB-423 in Healthy Volunteers from 
the ongoing Single and Multiple Ascending 
Dose Study AB-423-001
Timothy Eley1, Sofia Caamano1, Jill Denning1, Karen Sims1, 
Richard Larouche2, William Symonds1, Patricia Mendez1; 
1Arbutus Biopharma Corporation, Burnaby, BC, Canada; 
2InVentiv Health, Quebec, QC, Canada

Background: AB-423 is a potent, orally administered, highly 
selective HBV capsid inhibitor being developed to treat 
chronic Hepatitis B . The primary objective of the first-in-
human study AB-423-001 is to evaluate safety, tolerability 
and pharmacokinetics (PK) of AB-423 following single and 
multiple doses . An interim analysis of single dose cohorts 
from AB-423-001 is presented . Methods: AB-423-001 is 
a randomized, double blind, placebo controlled single 
and multiple ascending dose study in healthy volunteers . 
Eligible study participants were healthy subjects aged 
18-55 years and BMI 18-32 kg/m2 . Each single dose panel 
consisted of 8 subjects administered an oral dose of 12 .5, 
37 .5, 100, or 200mg AB-423 (N=6) or matching placebo 
(N=2) following an overnight fast who remained in house 
for 72 hours post-dose prior to furlough and follow up 
at Day 14 . Subject safety was continuously monitored 
throughout the study via physical examination, vital signs, 
clinical laboratory parameters, ECGs, and adverse event 
reporting . Blood samples were collected over 72 hours 
for PK of AB-423 and major metabolites ARB-168554, 
ARB-168711 and ARB-168735 . Plasma concentrations were 
obtained via validated LC/MS/MS methods . Noncompart-
mental PK were derived and summary statistics prepared 
by dose . Results: All subjects (N=32) were male with a 
mean age of 35 .6 years and mean BMI of 25 .6 kg/m2 . The 
majority were white (90 .6%) and non-Hispanic or Latino 
(78 .1%) . There were no deaths, serious AEs or discontinu-
ations due to AEs . There were 7 AEs reported in 6 subjects 
considered related to AB-423 . All AEs were mild and 
resolved on/before Day 14 . The most frequently reported 
AE was loose/soft stools (N=2) . There were no clinically 
relevant laboratory, ECG, or vital sign abnormalities or 
physical exam findings . Single dose maximum concentra-
tion (Cmax) and area under the concentration-time curve 
(AUC) of AB-423 were largely dose proportional up to 200 
mg (Table) . Metabolic ratios for ARB-168554, ARB-168711 
and ARB-168735 were approximately 2 .0, 0 .6, and 0 .8, 
respectively, across dose levels . Conclusions: AB-423 has 
been generally well-tolerated at single doses up to 200mg 
with apparent dose proportional PK . A favorable safety 
and PK profile support further evaluation of both higher 
doses and multiple-dose administration of AB-423 .

Geo = Geometric; CV% = coefficient of variation

Disclosures:

Timothy Eley - Employment: Arbutus Biopharma

Sofia Caamano - Employment: Arbutus Biopharma

Jill Denning - Employment: Arbutus Biopharma, Inc

Karen Sims - Employment: Arbutus Biopharma

William Symonds - Employment: Arbutus

Patricia Mendez - Employment: Arbutus

The following people have nothing to disclose: Richard Larouche

918
Safety, Tolerability and Pharmacokinetics of 
GSK3389404, an Antisense Oligonucleotide 
for the Treatment of Chronic Hepatitis B (CHB) 
Infection: A Randomized, Double-Blind, Place-
bo-Controlled, Dose-Escalation, First Time in 
Human Study
Kelong Han1, Jennifer Kim1, Rob Elston1, Stuart Oliver3, 
Sharon Baptiste-Brown1, Shuguang Chen1, Soumi Lahiri1, 
David Gardiner1, Matt Davies1, Frans van den Berg2, 
Melani Paff1, Dickens Theodore1; 1GSK, King of Prussia, PA; 
2Hammersmith Medicines Research, London, United Kingdom; 
3Quintiles, London, United Kingdom

Background: CHB therapy with nucleos(t)ide analogues 
suppresses hepatitis B virus (HBV) replication, but rarely 
achieves hepatitis B surface antigen (HBsAg) seroclearance 
with or without hepatitis B surface antibody seroconver-
sion (i .e . functional cure) . GSK3389404 (GSK404) is a 2nd 
generation, liver-targeted (GalNAc conjugated) antisense 
oligonucleotide designed to reduce the levels of all 4 viral 
transcripts . In a HBV transgenic mouse model GSK404 
demonstrated reduction of viral proteins, including HBsAg 
that is thought to interfere with the host immune response 
against HBV . Methods: Design of the GSK sponsored study 
202007 (NCT02647281) is summarized in Table 1 . Four 
sequential SAD and three sequential MAD cohorts were 
studied (Table 1) . Adverse events (AE), injection site reac-
tions (ISR), and safety tests were monitored . PK samples 
were collected intensively for 3 days following the 1st and 
4th (MAD only) dose and sparsely after 3 days . Results: 
Demographic characteristics were similar across all cohorts 
and placebo group . There were no deaths, serious AEs, or 
withdrawals due to an AE . The most commonly reported 
treatment related AE was ISR (n=4 in SAD; n=6 in MAD) . 
All ISRs were of Grade 1 severity and resolved during the 
study . The frequency of ISRs did not increase with multiple 
dosing or dose levels . There were no clinically relevant 
changes in other safety assessments . PK analysis is shown 
in Table 1 . Conclusion: GSK404 demonstrated a favorable 
safety profile, dose proportional PK, short plasma half-life 
and no plasma accumulation after multiple weekly doses 
across a dose range of 10 to 120mg . GSK404 is currently 
being evaluated in CHB patients in a Phase 2a study .
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919
AL-034 (or TQ-A3334), a Selective Toll-like 
Receptor 7 Agonists for the Oral Treatment of 
Chronic Hepatitis B Virus Infection
An De Creus1, Tine Thoné1, Thierry Verbinnen1, Dorien Ver-
stappen1, Christel Van den Eyde1, Tim Vervoort1, Zhengx-
ian gu2, Qiong Zhou2, Fei Sun2, Ya Sun2, Charles Z. Ding2, 
Xiquan Zhang3, Ling Yang3, Xin Tian3, Hongjiang Xu3, 
Frederik Pauwels1, Leonid Beigelman4, J Fry4, Tse-l Lin4; 1Jans-
sen Pharmaceutica NV, Beerse, Belgium; 2WuxiAppTec, Shang-
hai, China; 3Chia Tai Tianqing Pharmaceutical Group Co. Ltd., 
Nanjing, China; 4Alios Biopharm, San Francisco, CA

Background: AL-034, an oral Toll-like Receptor 7 (TLR7) 
agonist in clinical development for the treatment of 
chronic hepatitis B (CHB); may play an important role in 
restoring the immune responses to HBV in CHB patients 
as part of novel finite treatment regimens . The potency 
and selectivity of AL-034 to activate TLR7, to induce 
IFN-a and pro-inflammatory cytokines and to induce an 
anti-HBV response was assessed preclinically in vitro and 
in vivo . Methods: AL-034 selectivity was evaluated in 
Human Embryonic Kidney 293 (HEK293) cells transiently 
expressing a panel of 10 human TLRs with a nuclear 
factor kB (NF-kB)–dependent readout . Human whole 

blood cells and PBMCs were treated for 24 hours with 
AL-034, cytokines were measured (Luminex) and anti-HBV 
activity was assessed in HBV-infected primary human 
hepatocytes (PHH), respectively . Anti-HBV activity in vitro 
was assessed by quantifying HBV DNA (qPCR) and RNA 
(RT-qPCR), measuring HBsAg and HBeAg (AlphaLISA) . 
The in vivo anti-HBV activity of AL-034 was evaluated in 
C57BL/6 mice infected with rAAV8-1 .3HBV, genotype D . 
Four weeks post-infection, 6 mice were orally dosed with 
20 mg/kg AL-034 every 3 days for 6 weeks . Serum HBV 
DNA (qPCR), HBsAg, HBeAg and anti-HBsAg antibodies 
(ELISA) were measured . Results: AL-034 activated human 
TLR7 at a lowest effective concentration (LEC) of 70 nM, 
and targets TLR7 approximately 45-fold higher selec-
tivity than TLR8, whereas no activity on other TLRs was 
observed . At concentrations <10 nM, AL-034 stimulated 
human whole blood cells to secrete cytokines such as 
IFN-a, IP-10, IL-6, TNF-a, IFN-g, IL-1b, IL-10 and IL-1RA . A 
similar cytokine profile was induced in human PBMCs . In 
contrast to AL-034 alone, compound conditioned PBMC 
medium showed anti-HBV activity in HBV infected PHH 
with declines in HBV DNA, HBV RNA, HBeAg and HBsAg . 
AL-034 showed potent anti-HBV activity in AAV/HBV mice . 
17 days post-treatment, a maximum mean reduction of 
3 .18 log10 copies/ml in HBV DNA and undetectable HBsAg 
was achieved in all animals . No rebound was observed 
until 3 weeks after dosing . Anti-HBsAg antibody titers 
were detectable 17 days post-treatment . Peak anti-HBsAg 
antibody responses with a mean titer of 3 .27 log10 mIU/
ml were observed 45 days post-treatment in all animals, 
which gradually decreased post treatment termination . 
Conclusion: AL-034 is a potent and selective TLR-7 agonist 
which induces cytokines with anti-viral, proinflamma-
tory and anti-inflammatory activity . Oral administration 
of AL-034 in AAV/HBV mice resulted in potent anti-HBV 
activity with HBsAg seroconversion, supporting further 
investigation of AL-034 in CHB patients .
Disclosures:

Thierry Verbinnen - Employment: Janssen Research and Development

Zhengxian gu - Employment: WUXI APPTEC

Frederik Pauwels - Employment: Janssen Research and Development

J Fry - Employment: Johnson and Johnson; Stock Shareholder: Johnson and 
Johnson

Tse-l Lin - Employment: Alios BioPharma

The following people have nothing to disclose: An De Creus, Tine Thoné, 
Dorien Verstappen, Christel Van den Eyde, Tim Vervoort, Qiong Zhou, 
Fei Sun, Ya Sun, Charles Z . Ding, Xiquan Zhang, Ling Yang, Xin Tian, 
Hongjiang Xu, Leonid Beigelman

920
Multiple Dose Study of GLS4JHS, Interfering 
With The Assembly Of HBV core particles, in 
Patients Infected with Hepatitis B Virus
Yanhua Ding2, Junqi Niu1, Hong Zhang2, Hong Chen2, 
Cuiyun Li2, Xiaojiao Li2, Jingrui Liu2, Min Wu2, Xiaoxue Zhu2, 
Guiling Chen2, jiajia mai2, yuan hu3; Icahn School of Medi-
cine at Mount Sinai, Immunology institute P; 1Department of 
Hepatology, First Hospital, Jilin University, Changchun, China; 
2Phase I Clinical Research Center, The First Hospital of Jilin 
University, Changchun, China; 3Icahn school of medicine at 
mount sinai, immunology institute, Mount Sinai, NY

Objective: GLS4JHS is a new dihydropyrimidine antiviral 
drug which can interfere with the assembly of hepatitis 
B virus (HBV) core particles . Its structure and anti-HBV 
mechanism are similar to Bay41-4109 . Because of induc-
tion of CYP3A4 enzyme, administrating GLS4JHS alone 
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can’t achieve prospective blood concentrations of anti-
viral effect . Ritonavir can inhibit hepatic enzymes to 
improve the exposure of GLS4JHS, reduce the dosage and 
frequency, and improve the anti-HBV effect . The antiviral 
activity, pharmacokinetics (PK), safety, and tolerability of 
combination of GLS4JHS and Ritonavir, were evaluated in 
a double-blind, randomized, parallel, entecavir -controlled 
study . Method: Twenty four patients with HBV infection 
were randomized to receive a 28-day course of combina-
tion of GLS4JHS (120 mg QD or 240 mg QD) and Ritonavir 
(100 mg QD) or entecavir in a ratio of 1:1:1 . The antiviral 
activity, pharmacokinetics (PK), safety, and tolerability 
were assessed in forty days . Result: The mean decline 
from baseline in HBV DNA were -1 .42, -2 .13 and -3 .5 log10 
IU/mL and the mean decline in HBsAg were -0 .06, -0 .14, 
-0 .33 log10 IU/mL, and the mean decline in HBeAg were 
-0 .25, -0 .30, -0 .43 log10 IU/mL after 28 days treatment at 
GLS4JHS 120 mg, 240mg and entecavir group respectively . 
Most patients experienced viral rebound after last treat-
ment . Viral rebound was associated with termination of 
the treatment, especially at GLS4JHS group . The PK profile 
was supportive of once-daily dosing with mean peak 
plasma concentrations at 2 .5-3 .4 hours postdose and mean 
terminal half-life of 64 .3-67 .3 hours after last dosage . 
Steady state was achieved following 6 days of daily dosing . 
The accumulation rates were similar among the different 
groups (1 .3-1 .9), which indicates that the accumulation is 
low . The relationship between GLS4JHS exposures (AUC 
and Cmax) and dosage were not linear and the slopes 
were 0 .55 and 0 .84 respectively . GLS4JHS was tolerated 
in all dose groups, but the adverse events occurred with 
a similar frequency in GLS4JHS- and entecavir-treated 
groups . Most adverse events are mild . Conclusion: The 
combination of GLS4JHS and Ritonavir was tolerated 
and produced a substantial decrease in HBV-DNA levels 
in patients infected with chronic hepatitis B, which may 
be combined with other drug of different HBV treatment 
target to treat HBV in the future . On the basis of these 
results, GLS4JHS was recommended for further evaluation 
in phase II trials .
Disclosures:

The following people have nothing to disclose: Yanhua Ding, Junqi Niu, 
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921
DARING-B: Discontinuation of effective ente-
cavir (ETV) or tenofovir (TDF) therapy in 
non-cirrhotic HBeAg-negative chronic hepatitis 
B (CHBe-) patients: final results of a prospec-
tive Greek study
George V. Papatheodoridis1, Eirini Rigopoulou2, Margar-
ita Papatheodoridi1, Kalliopi Zachou2, Vassilios Xourafas1, 
Nikolaos K. Gatselis2, Jiannis Vlachogiannakos1, Spilios Mano-
lakopoulos1, George N. Dalekos2; 1Department of Gastroen-
terology, Laiko General Hospital, Medical School of National 
and Kapodistrian University of Athens, Athens, Greece; 
2Department of Medicine and Research Laboratory of Internal 
Medicine, Thessaly University Medical School, Larissa, Greece

Background/Aim. Discontinuation of oral agents in CHBe- 
has not been usually recommended in Western countries, 
but it has been increasingly reported in several studies 
mainly from Asia . Off-treatment remission rates vary 
widely among studies using variable relapse definitions 
and/or retreatment criteria, while reliable predictors of 

relapse and/or retreatment have not been identified . 
This prospective study carefully assessed the rates and 
predictors of off-treatment relapse and retreatment in 
non-cirrhotic CHBe- patients with long-term virolog-
ical remission under ETV or TDF . Methods. 60 patients 
(M/F:39/21, age:59±11 years) with CHBe- and no cirrhosis 
before therapy (Ishak-stage≤4 and/or elastographic stiff-
ness <10 kPa), who had received ETV/TDF for ≥4 years 
and had undetectable HBVDNA for ≥3 years consented 
to participate . None had coinfection, HCC or liver trans-
plantation . All agreed to remain under close follow-up 
(monthly for first 3 months and every 2/3 months there-
after for detectable/undetectable HBVDNA) . Criteria for 
ETV/TDF retreatment were: A . ALT>10xULN; B . ALT>5xULN 
& bilirubin>2mg/dl; C: ALT>3xULN & HBVDNA>100,000IU/
ml; D . ALT>ULN & HBVDNA>2000IU/ml on 3 sequential 
occasions; E . physician’s decision . Results. The mean dura-
tion of on-therapy (ETV/TDF:18/:42) virological remission 
was 5 .6±2 .3 years . All patients have been followed for ≥12 
months after stopping ETV/TDF or until retreatment . No 
patient died or developed jaundice or decompensation . 
The cumulative relapse rates varied widely according to 
HBVDNA/ALT cutoffs; for HBVDNA>2000 IU/ml, they were 
25%, 50%, 53%, 62%, 67% at 1, 2, 3, 6, 12 months after 
stopping ETV/TDF . Cumulative rates of retreatment were 
0%, 15%, 18%, 23%, 25% at 1, 2, 3, 6, 12 months after 
ETV/TDF cessation . The criteria for retreatment were A, 
C, D, E for 3, 6, 2, 4 patients . The probability of retreat-
ment was not affected by age, sex, pretreatment ALT or 
HBVDNA or HBsAg levels at treatment cessation, but it 
was significantly higher in patients with more advanced 
pretreatment fibrosis (Ishak stage>3 and/or stiffness>9 
kPa) (RH:4 .3, 95% CI:1 .5-12 .4; p=0 .008) . Cumulative rates 
of HBsAg loss were 7%, 10%, 20% and of HBsAg<10 IU/
ml 10%, 22%, 28% at 0, 6, 12 months . Conclusions. Our 
prospective study shows that effective long-term (≥4 years) 
ETV/TDF therapy can be safely discontinued in non-cirrhotic 
CHBe- patients . Despite the common virological relapses, 
the majority of patients, particularly those with mild to 
moderate pretreatment fibrosis, can remain without treat-
ment, at least in the first year, while a substantial propor-
tion of them clear HBsAg . The probability of relapse seems 
to be decreasing after month 6 .
Disclosures:
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922
Preclinical Profile of Potent Second Generation 
CpAMs Capable of Inhibiting the Generation 
of HBsAg, HBeAg, pgRNA and cccDNA in HBV 
Infected Cells
Qi Huang, William Turner, Simon Haydar, Leping Li, Roopa Rai, 
Yi Zhou, Dawei Cai, Ran Yan, Xiulan Zhou, Yuhua Zong, 
Kelvin Chan, Lida Guo, Geoffrey Chen, Esteban Carabajal, 
Xuman Tang, Emily Connelly, Alex Mercier, Pao-Chen Li, 
Mark Bures, Lynne Bannen, Samson Francis, Richard Colonno; 
Assembly Biosciences; Assembly Biosciences, San Francisco, CA

Background: Clinical cure remains elusive in chronic HBV 
(CHB) patients, despite prolonged treatment periods with 
current available therapies . Core Protein Allosteric Modu-
lators (CpAMs) are a novel class of direct acting antivirals 
with the potential to help improve cure rates by targeting 
multiple aspects of the viral life cycle . Here we charac-
terize potent 2nd generation CpAMs that exhibit favorable 
drug properties and inhibit cccDNA establishment and 
replenishment via multiple mechanisms . Methods: CpAM 
antiviral activities were determined using the HepAD38 
cell line (Gt D), and infected HepG2-NTCP cells and Primary 
Human Hepatocytes (PHH) . Pan-genotypic activity was 
established using transient transfection assays or HBV 
stable cell lines . Combination studies were performed 
using a range of inhibitory concentrations in HepAD38 
cells . HBV DNA levels were quantified by Taqman PCR 
(qPCR) using primers and a probe specific to the HBV 
core gene . HBeAg and HBsAg were quantified by ELISA . 
HBV total RNA/encapsidated pgRNA, Cp, capsids, and 
capsid-associated core DNA were detected by Northern 
Blot or b-DNA, Western Blot, Enzyme Immunoassay (EIA), 
and Southern Blot, respectively, as previously described . 
Results: Representative 2nd generation CpAMs exhibited 
potent inhibition of viral DNA replication in HepAD38 
cells (EC50s <30 nM), and reductions in HBeAg, HBsAg and 
pgRNA in infected HepG2-NTCP cells and PHH (EC50s <300 
nM) . Antiviral activity extended to other major HBV geno-
types in stably or transiently transfected HepG2 cells . No 
significant activity was exhibited against a panel of other 
viruses (EC50s >10 μM) or cell lines in cytotoxicity assays 
(CC50s >10 μM), indicating that the compounds are selec-
tive inhibitors of HBV . Lead molecules possess promising 
physical properties, low drug-drug interaction potential 
and favorable PK profiles in multiple species . Mechanism 
of action studies suggest that the enhanced potency of 
these new CpAMs is likely due to inhibition of multiple 
steps of the HBV life cycle, including acceleration of aber-
rant capsid assembly, disruption of pre-formed capsids 
and premature disassembly during trafficking of incoming 
mature capsids and rcDNA containing capsids to the 
nucleus during infection . Conclusions: Novel 2nd gener-
ation pan-genotypic CpAMs demonstrate potent HBV 
antiviral activity, particularly against cccDNA generation 
and its surrogate markers . They appear to work via newly 
identified mechanisms and possess promising drugable 
properties . The potency and favorable preclinical profile 
support advancement of this next generation of CpAMs 
into clinical development .
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923
Identification and characterization of HBV RNA 
destabilizers in vitro and in vivo
Dimitar Gotchev1, Min Gao1, Chris Moore1, Andrew S. Kon-
dratowicz2, Cory Abbott2, Lauren Bailey1, Yingzhi Bi1, Rob-
bin Burns2, Shuai Chen1, Tim Chiu2, Ellen Evangelista2, 
Laurel Fu2, David Fraser2, Fang Guo1, Troy O. Harasym2, Rich-
ard Holland2, Agnes Jarosz2, Salam Kadhim2, Ramesh Kakarla1, 
Kaylyn Kwak2, Amy C. Lee2, Alice H. Li2, Fei Liu1, Sara Majeski1, 
Kevin McClintock2, Angela Miller2, Dan Nguyen1, Chris J. Pas-
etka2, Luying Pei2, Stephen P. Reid2, Rene Rijnbrand1, Alex-
ander Shapiro2, Sunny Tang2, Xiaowei Teng2, Xiaohe Wang1, 
Mark Wood2, Xin Ye2, Bruce D. Dorsey1, Michael J. Sofia1; 
1Arbutus Biopharma Inc., Warminster, PA; 2Arbutus Bio-
pharma Corp., Burnaby, BC, Canada

Background and Aims: The current standard of care for 
HBV using nucleos(t)ide or IFN, can effectively suppress 
viral replication . However, cures are rare . Expression of 
viral proteins from cccDNA, especially HBsAg, have been 
strongly associated with HBV persistence . Development 
of therapeutic agents targeting the expression of the HBV 
proteins, in particular HBsAg, can provide a useful addi-
tion to treatment options for HBV cure . Methods: In vitro 
antiviral potency, cytotoxicity, and combination studies 
of novel small molecule compounds were conducted in 
different cell culture systems and quantified using ELISA, 
qPCR and Northern/Southern blot analysis . An immuno-
competent mouse model of chronic HBV, infected with an 
AAV carrying a 1 .2-fold overlength genome of genotype 
D, was utilized to characterize the in vivo anti-HBV activity 
of orally administered HBV RNA destabilizers . Results: A 
small molecule series that destabilizes HBV pgRNA and 
sAg RNA was identified . In HepG2 .2 .15 cells these inhibi-
tors reduced HBV sAg and eAg, and virion production with 
EC50 values ranging from 3 – 30 nM . They were active in 
multiple cell lines including HBV infected PHH cells . This 
class of inhibitors were active against all genotypes tested 
and showed similar EC50 values to those in HepG2 .2 .15 cells 
that were minimally impacted by human serum . In vitro 
these inhibitors displayed a therapeutic index (CC50/EC50) 
in the range of 1,000 to greater than 17,000 and were inac-
tive towards a panel of 10 viruses (RNA and DNA) . Combi-
nation studies of these inhibitors with LNP siRNA agents 
ARB-1467 or ARB-1740 showed additive effects in tissue 
culture . Several of these compounds were stable in human 
liver microsomes and exhibited good oral bioavailability in 
mice, rats, and dogs, with liver concentrations and plasma 
concentration at 24 hours that were predictive of once 
daily dosing in humans . In the AAV model, following 1 
week of BID oral treatment at 0 .1, 0 .3 and 1 mg/kg with 
one of these novel HBV RNA destabilizers, resulted in up 
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to 1 .4 log10 serum HBsAg reduction in a dose-dependent 
manner . Conclusions: We have identified a novel class of 
HBV RNA destabilizers that exhibited potent inhibition 
of HBsAg and HBeAg production, reduced viral replica-
tion, and had favorable in vitro antiviral activity profiles . 
In addition, they worked well in combination with other 
anti-HBV agents . Notably, several inhibitors displayed 
excellent ADME/PK profiles and significantly inhibited 
both HBV replication and antigenemia in an immunocom-
petent AAV mouse model . These compounds act like small 
molecule RNAi agents . 
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924
Tenofovir Disoproxil Fumarate (TDF) Signifi-
cantly Decreases Serum Lipoprotein Levels 
Compared to Entecavir (ETV) Nucleos(t)ide 
Analog Therapy in Chronic Hepatitis B Carriers
Abdel-Aziz Shaheen1, Maen Al-Mattooq2, Sepideh Yazdan-
far2, Kelly W. Burak2, Mark G. Swain2, Stephen E. Con-
gly2, Meredith Borman2, Samuel S. Lee2, Robert P. Myers2, 
Carla S. Coffin2; Calgary Liver Unit, Division of Gastroenter-
ology and Hepatology, Department of Medicine.; 1Medicine 
and Community Health Sciences, University of Calgary, Cal-
gary, AB, Canada; 2University of Calgary, Calgary, AB, Canada

Background: Tenofovir disoproxil fumarate (TDF) and 
Entecavir (ETV) are first-line treatments for chronic hepa-
titis B (CHB) . Studies suggest beneficial effects of TDF on 
lipid levels in human immunodeficiency virus positive 
(HIV+) individuals, but effect on lipids and cardiovascular 
disease (CVD) risk in CHB is unknown . We aim to compare 
the TDF vs . ETV effects on lipid levels in CHB . Methods: In 
this retrospective cohort study, data on serum lipids and 
CVD risk factors at baseline and ~ 1 year on TDF or ETV 
were collected from HIV-negative CHB carriers . We used 
adjusted logistic regression models to assess effect on 
total cholesterol (TC), LDL-C, HDL and triglycerides (TGL) . 
Results: In 348 patients, median age 57 (IQR: 47-65 y), 63% 
male, 77% Asian, 19% cirrhotic, and 25% HBeAg positive 
at baseline, 72% received TDF vs . 28% ETV . ETV-treated 
patients were older (median age: 60 vs . 55, P<0 .01), had 
similar smoking and hypertension rates, but diabetes and 
dyslipidemia were more prevalent (19% vs . 9%, P=0 .01; 
14% vs . 6%, P=0 .05, respectively) . In adjusted models, 
TDF treated patients showed a decrease in levels of TC by 

20% (adjusted odds ratio, AOR: 2 .09: 1 .04-4 .20); LDL-C by 
15% (AOR: 1 .86: 1 .07-3 .22); and HDL by 20% (AOR: 2 .28: 
1 .29-4 .02), compared to no change for those on ETV . No 
change in TGL were observed in either group . Impact of 
tenofovir disoproxil fumarate (TDF) on achieving different 
lower levels of lipid profile components in chronic hepa-
titis B carriers is shown (Table 1) . Conclusions: A greater 
decline in TC, LDL-C, and HDL was observed in CHB carriers 
receiving TDF compared to ETV . This data may influence 
antiviral choice in CHB carriers with metabolic syndrome 
at risk for CVD .

Impact of tenofovir disoproxil fumarate (TDF) on achieving 
lower levels of lipid profile components in chronic hepatitis 
B carriers

*All models adjusted for age, gender, usage of lipid lower-
ing agents, and diabetes
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925
Chronic kidney disease stage progres-
sion in 4,458 patients on nucleos(t)ide 
analogues for chronic hepatitis B – a propensi-
ty-score-matched cohort study
Grace L.H. Wong, Terry Cheuk-Fung Yip, Yee-Kit Tse, Henry 
Lik-Yuen Chan, Vincent W. Wong; Institute of Digestive dis-
ease, Hong Kong, China

Background: Previous studies showed that antiviral treat-
ment with nucleos(t)ide analogues (NA), e.g. entecavir 
(ETV) and tenofovir disoproxil fumarate (TDF), is asso-
ciated with impaired renal function without progres-
sion to end-stage renal disease . We studied the risk of 
chronic kidney disease (CKD) progression in patients with 
chronic hepatitis B (CHB) who were treated with ETV or 
TDF . Methods: All CHB patients who had received ETV or 
TDF from January 2005 to December 2016 were retrieved 
hospital electronic database . Estimated glomerular filtra-
tion rate (eGFR) were determined by the CKD Epidemi-
ology Collaboration equation, and classified into five 
CKD stages . CKD progression, defined as an increase of 
at least one CKD stage, was compared in ETV- treated 
or TDF-treated cohorts matched with propensity score 
(PS) . Results: Out of 46,522 CHB patients on NA, 2,229  



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 495A

 Denotes AASLD Presidential Poster of Distinction

ETV- treated and 2,229 TDF-treated patients were included 
in the analysis after PS-matching . Their mean age was 
51±13 years, 63 .4% were male and mean baseline eGFR 
was 90 .97±19 .62 mL/min/1 .73m2 . The baseline CKD stages 
were: 56 .7% stage 1, 35 .9% stage 2, 5 .2% stage 3A, 1 .9% 
stage 3B and 0 .4% stage 4 . During a median (interquar-
tile range) follow-up of 21 (8-38) months, 648 (29 .1%) 
ETV-treated and 721 (32 .3%) TDF-treated patients had CKD 
progression . The 5-year cumulative incidence (95% confi-
dence interval) of CKD progression was 47% (44%–51%) 
and 49% (46%–53%) in ETV-treated and TDF-treated, 
respectively (P=0 .015) . Conclusion: TDF-treated CHB 
patients had a slight yet significant increase in the risk of 
CKD progression compared with ETV-treated patients in 
5 years .

Incidence of chronic kidney disease (CKD) progression in 
entecavir-treated and tenofovir disoproxil fumarate (TDF)-
treated patients with chronic hepatitis B matched with pro-
pensity scores (Log-rank test P=0 .015) .
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926
Phase 1a Safety and Pharmacokinetics (PK) 
of ABI-H0731, a Novel Core Protein Allosteric 
Modifier (CpAM) For The Treatment of Chronic 
HBV Infection
Edward J. Gane2, Christian Schwabe2, Sandy Liaw1, Eric Ruby1, 
Leping Li1, Kelvin Chan1, Kashyap Patel3, Patrick Smith3, Rich-
ard Colonno1, Uri A. Lopatin1; 1Assembly Biosciences, San 
Francisco, CA; 2Auckland Clinical Studies, Auckland, New Zea-
land; 3Certara, Princeton, NJ

Background: Current management of chronic Hepatitis B 
virus (CHB) is primarily oral nucleos(t)ide analog therapy . 
This has no effect on cccDNA or HBsAg and therapy is 
thus life-long in most patients . ABI-H0731 is a novel 
Core Protein Allosteric Modifier (CpAM) that selectively 
targets the viral core protein, an HBV protein involved 

in multiple steps of the HBV life cycle including cccDNA 
generation . In cell-based assays ABI-H0731 inhibits HBV 
replication at sub-micromolar levels . Here we report the 
first-in-human Phase 1a dose ranging study of ABI-H0731 . 
Methods: Safety, tolerability and pharmacokinetics (PK) 
of ABI-H0731 were assessed in 48 healthy volunteers, ages 
21-47 (50% Male, 96% Caucasian) . Five sequential single 
ascending dose cohorts of 8 subjects (6:2 active:placebo) 
received ABI-H0731 at 100, 300 (fasted and fed), 600 and 
1000 mg daily . Subsequently, 2 multiple ascending (7 day) 
cohorts were also assessed (800 mg QD and 800 mg BD) . 
Safety evaluations included physical exams, adverse event 
(AE) monitoring, ECGs, and clinical safety labs (including 
hematology, serum chemistry, and urinalysis) . Intensive PK 
plasma sampling was conducted for all cohorts . Results: 
ABI-H0731 was well tolerated in all cohorts . All patients 
completed study dosing and evaluations . There were no 
drug related serious or severe clinical treatment emer-
gent AEs (TEAE) . TEAEs deemed possibly related included 
mild headaches and transient rash (1 subject at 800 mg 
QD and 2 subjects at 800 mg BD) . TEAEs were all mild 
and/or unrelated to study drug . Treatment emergent labo-
ratory abnormalities were infrequent, transient, and/or 
deemed not clinically significant . PK results demonstrated 
ABI-H0731 to be rapidly and extensively absorbed, with 
an elimination half-life of ~24hr . Exposures significantly 
exceeded the in vitro EC50, with mean-maximum concen-
trations (Cmax) and area under the curve (AUC0-tau) values 
ranging from 654 to 14,900 ng/ml and 7,501 to 125,908 
ng .hr/mL, respectively . A moderate fat meal increased Cmax 
by approximately 60% and AUCinf by approximately 45% . 
Consistent with its half-life, ~1 .8 fold and 2 .9 fold accumu-
lation was observed between days 1 and 7 with QD and 
BD dosing, respectively . Exposure generally increased in 
a dose proportional manner, with less than dose propor-
tional absorption observed at the highest dose levels . 
Conclusions: ABI-H0731 is a novel, well tolerated CpAM, 
with favorable oral PK properties under both fasted and 
fed states . Oral administration of ABI-H0731 resulted in 
plasma concentrations predicted to provide potent and 
prolonged inhibition of HBV replication . ABI-H0731 is 
currently in Phase 1b clinical studies in CHB patients .
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927
A Phase 2 Randomized Clinical Trial to Eval-
uate the Safety and Efficacy of Pegylated Inter-
feron Lambda Monotherapy in Patients with 
Chronic Hepatitis Delta Virus Infection. Interim 
Results From the LIMT HDV Study
Saeed S. Hamid2, Ohad Etzion6, Yoav Lurie4, Nimrah Bader2, 
David Yardeni6, Saleh M. Channa5, Minaz Mawani2, Om Par-
kash2, Eduardo B. Martins1, Edward J. Gane3; 1Clinical Devel-
opment, Eiger BioPharmaceuticals, Palo Alto, CA; 2Aga Khan 
University and Hospital, Karachi, Pakistan; 3Auckland City Hos-
pital, Auckland, New Zealand; 4Shaare Zedek Medical Center, 
Jerusalem, Israel; 5Department of Gastroenterology, Ghulam 
Muhammad Mahar Medical College, Sukkur, Pakistan; 6Gas-
troenterology and Liver Disease Institute, Soroka University 
Medical Center, Beer-Sheva, Israel

Background and Aims: Globally 15-20 million people are 
coinfected with hepatitis delta (HDV) and hepatitis B (HBV) 
viruses . Interferon (IFN) or pegylated (PEG) IFN-alfa have 
been tested in patients with chronic HDV (CHD) . Up to 
25% of patients may become HDV PCR-negative, but most 
relapse after therapy is discontinued and the tolerability 
profile is unsatisfactory . PEG IFN lambda-1a (Lambda) is 
a Type III IFN . Based on Lambda’s more limited receptor 
distribution and previous data from HBV and HCV studies, 
it is postulated that Lambda could induce HDV responses, 
but with fewer side effects than IFN-alfa . LIMT HDV is 
the first study of Lambda in patients with CHD infection, 
including cirrhotics . Methods: Randomized, open-label 
study of Lambda 120 or 180 μg subcutaneous injections 
administered weekly for 48 weeks in patients with chronic 
HDV . Major inclusion criteria were: positive HDV RNA by 
qPCR, elevated ALT<10xULN, compensated liver disease 
and platelets ≥90,000 cells/μL . HDV RNA (Robogene 2 .0, 
LLOQ 14 IU/mL), ALT, bilirubin and other parameters were 
assessed at each visit . Tenofovir or entecavir were started 
at baseline (BL) and will continue through the end of the 
study . Results: To date, 20 patients (15 male, 7 cirrhotic), 
median age 35 (20-54), have been enrolled; eight random-
ized to Lambda 180 μg/week and 12 to 120 μg/week . At 
BL, mean lab values were: HDV RNA 4 .5 log10 IU/mL (SD 
±1 .36); ALT 104 IU/mL (47-364 IU/mL) and bilirubin 13 
μmol/L (3-20 μmol/L) . Mean Fibroscan score was 11 .8 kPA 
(4 .6-27 .4 kPA) . To date, 13 and 11 patients have reached 
Weeks 4 and 8 of therapy, respectively . At Week 4, 3/13 
(23%) patients had HDV RNA < LLOQ, one of which was 
PCR-negative . At Week 8, 6/11 (55%) had HDV RNA < 
LLOQ, 3 of which were PCR-negative . HDV RNA drop from 
BL>2 log10 was observed in 31% (4/13) and 46% (5/11) of 
patients at Weeks 4 and 8, respectively . Three patients 
had grade 3 elevations of ALT . Three patients developed 
jaundice (two on 180 μg/week and one on 120 μg); two of 
which required permanent drug discontinuation, and one 
required temporary drug interruption and resumption at a 
reduced dose (peak direct bilirubin 86, 465 and 36 μmol/L, 
respectively) . In all cases, jaundice was preceded by a rise 
in GGT . Constitutional symptoms were less frequent and 
milder than historical data with PEG IFN-alfa . Conclusions: 
This interim analysis indicates that weekly Lambda – 120 
μg or 180 μg – has antiviral activity against HDV, with 
some patients already becoming PCR-negative by Week 
8 of therapy . Overall, Lambda was well-tolerated, and 
hyperbilirubinemia events in three patients responded to 
dose reduction or discontinuation . Week 24 data will be 
presented .
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928
CRV431 Blocks NTCP-Mediated Uptake of HBV 
and HDV Independently of Effects on Bile Acid 
Transport
Robert T. Foster1, Daniel J. Trepanier1, Daren R. Ure1, 
Philippe Gallay2; 1ContraVir Pharmaceuticals Inc., Edison, NJ; 
2Department of Immunology and Microbiology, The Scripps 
Research Institute, San Diego, CA

Background: Hepatitis D virus (HDV) may clinically 
co-present with hepatitis B virus (HBV) infection . HDV 
requires HBsAg for the formation of enveloped HDV 
virions with subsequent transport into hepatocytes via 
binding to sodium taurocholate co-transporting polypep-
tide (NTCP) . Blocking NTCP-mediated uptake of HBV and 
HDV is a novel strategy being developed to treat these 
viral infections . Cyclosporine analogs and HBsAg peptid-
omimetics are two classes of pharmacological agents that 
block NTCP-mediated virus uptake . However, many of 
these compounds additionally reduce bile acid transport by 
NTCP, which may restrict their clinical utility . In the present 
study, we investigated whether the cyclosporine analog, 
CRV431, inhibits HDV and HBV infection and whether it 
additionally affects NTCP-mediated bile acid transport . 
Methods: HBV virions were produced from HepAD38 cells . 
HDV virions were produced by co-transfection of Huh-7 
cells with plasmids containing 1 .03 overlength HDV and 
truncated HBV expressing HBsAg . NTCP-dependent uptake 
of HDV and HBV was investigated by exposing NTCP-trans-
fected HepG2 cells to HBV and HDV virions for 4 hours and 
monitoring infection one week later by quantifying HBV 
core antigen (HBcAg) and HDV antigen HDAg by ELISA . 
Bile acid transport was examined by measuring [3H] tauro-
cholate uptake by NTCP-transfected HEK293 cells . Results: 
CRV431 blocked HDV and HBV entry and/or replication in 
NTCP-HepG2 cells as indicated by reductions in intracel-
lular HDAg and HBcAg . The IC50 values were 0 .54 μM and 
0 .55 μM for HDAg and HBcAg, respectively . By compar-
ison, the IC50 for inhibition of NTCP-mediated taurocho-
late uptake by CRV431 was 45 .3 μM, which represents 
approximately 90-fold difference from the anti-HDV and 
anti-HBV effects . CRV431 at 10 μM inhibited taurocho-
late uptake by 18 .5%, whereas 10 μM cyclosporine inhib-
ited taurocholate uptake by 88 .3% . Conclusion: CRV431 
inhibited both HDV and HBV infection, at least in part, by 
blocking NTCP-mediated virus uptake . The 90-fold differ-
ence in IC50 values between antiviral uptake activity and 
inhibition of bile acid transport suggests that the antiviral 
activity of CRV431 is functionally distinct from the trans-
port of bile acid . These findings suggest that CRV431 is an 
excellent drug candidate that blocks both HDV and HBV 
infection with minimal perturbations to bile acid uptake .
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929
In Vivo Study of a LNP siRNA Investigational 
Agent Applied Sequentially with Immunomodu-
latory Treatments for Chronic Hepatitis B Infec-
tion
Emily P. Thi1, Hui Huang1, Luying Pei1, Xin Ye1, Angela Miller1, 
Alice H. Li1, Agnes Jarosz1, Sara Majeski1, Jang-June Park2, 
Chris Moore2, Rene Rijnbrand2, Amy C. Lee1, Michael Sofia2,1; 
1Arbutus Biopharma Corp., Burnaby, BC, Canada; 2Arbutus 
Biopharma Inc., Warminster, PA

Background and Aims: Developing a cure for chronic 
HBV (CHB) must address multiple factors involved in viral 
persistence and likely will require combination of drugs 
with different modes of action . Now in CHB patient trials, 
ARB-1740 is a lipid nanoparticle (LNP)-delivered siRNA 
therapeutic designed to inhibit hepatitis B virus replica-
tion and antigenemia . Reducing HBV proteins, particularly 
HBsAg, may abrogate viral suppression of immune func-
tion and facilitate reinvigoration of host defense . Here 
we examine a combination strategy utilizing ARB-1740 
with the goal of sustained off-treatment viral control . 
Methods: A tolerance model of chronic HBV, comprising 
immunocompetent C57BL/6 mice infected with AAV 
carrying a 1 .2× overlength genotype D genome, was 
utilized to characterize on- and off-treatment effects of 
a siRNA agent (ARB-1740) alone or in combination with 
a PD-L1 antibody, recombinant HBsAg vaccine and CpG 
adjuvant on viremia, antigenemia, and activation of host 
HBV CD8 T cell and humoral immune responses . Results: 
A 6-week course of weekly ARB-1740 treatment resulted 
in a 4 .0 log10 reduction in serum HBsAg by Week 3 . This 
effect was not sustained off-treatment and resolved to 
pre-treatment baseline at Week 14 . Antibody blockade 
against mouse PD-L1 administered as monotherapy twice 
weekly for 6 weeks was ineffective at reducing HBsAg or 
at raising a HBV-specific T cell response in this tolerance 
model of HBV . In contrast, concurrent LNP siRNA/αPD-L1 
treatment for 6 weeks resulted in a 10 to 18-fold increase 
in HBV responsive T cells producing IFN-γ and IL-2 as char-
acterized by Elispot analysis . However, induction of this 
T cell response did not alter the off-treatment resolution 
of siRNA-mediated HBsAg inhibition . We postulated that 
addition of an immune stimulant such as vaccination, 
when used sequentially after reduction of antigenemia 
and checkpoint blockade, may aid in the development of 
humoral immunity and immune-mediated viral control . 
Indeed, as much as 99 .6% off-treatment control of serum 
HBsAg was observed following 2 doses of an approved 
HBV prophylactic vaccine with CpG adjuvant at Weeks 6 
and 8 after 6 weeks of LNP siRNA and αPD-L1 dual-treat-
ment . Off-treatment control was sustained to end of study 
at Week 27 and correlated with anti-HBsAg antibody 
>10,000 U/mL . Conclusion: In a mouse tolerance model 
of CHB, a 6-week course of the siRNA agent ARB-1740 
with checkpoint blockade resulted in a HBV-specific T cell 
response . Off-treatment viral control was achieved upon 
further addition of a HBV vaccine . Combining agents 
with complementary modes of action, applied in specific 
sequence, may provide improved treatment efficacy in the 
clinic .
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930
Safety and Efficacy of Vesatolimod (GS-9620) 
in Patients with Chronic Hepatitis B (CHB) Who 
Are Not Currently on Antiviral Treatment
Kosh Agarwal1, Sang Hoon Ahn3, Magdy Elkhashab2, Kyung-
pil Kim4, Audrey H. Lau4, Anuj Gaggar4, Mani Subramanian4, 
John G. McHutchison4, Pietro Andreone5, Hyung J. Kim6, Wan-
Long Chuang7, Mindie H. Nguyen8; 1Institute of Liver Studies, 
King’s College Hospital, London, United Kingdom; 2Toronto 
Liver Centre, Toronto, ON, Canada; 3Yonsei University Health 
System, Seoul, Korea (the Republic of); 4Gilead Sciences, Inc., 
Foster City, CA; 5Dipartimento di Scienze Mediche e Chirur-
giche, Centro di Ricerca per lo Studio delle Epatiti, University 
of Bologna, Bologna, Italy; 6Chung-Ang University Hospital, 
Seoul, Korea (the Republic of); 7Kaohsiung Medical University 
Chung-Ho Memorial Hospital, Kaohsiung, Taiwan; 8Stanford 
University, Palo Alto, CA

Background: Vesatolimod is an oral agonist of Toll-like 
receptor 7 designed for presystemic activation to minimize 
systemic exposure and side effects from Vesatolimod treat-
ment . We evaluated Vesatolimod in CHB patients who are 
not currently on antiviral treatment (OAV) . Methods: In 
this multicenter phase 2 study, 192 patients were random-
ized 2:2:2:1 to receive Vesatolimod (at doses of 1 [n=53], 
2 [n=56], and 4 [n=55] mg) or placebo once weekly for 
12 weeks; all subjects also received TDF 300 mg daily for 
48 weeks . At screening, patients had HBV DNA ≥2000 IU/
mL, were non-cirrhotic and not on OAV; patients were 
stratified by HBeAg status and ALT level . Quantitative 
serum HBsAg (Abbott Architect Assay) decline at Week 24 
from baseline was estimated using mixed effect model for 
repeated measures . Periodic peripheral blood evaluation 
of cytokines and ISG transcripts were performed in addi-
tion to safety assessments (e .g . adverse events [AEs] and 
laboratory abnormalities) . Results: Baseline demographics 
were similar across all dosing groups (table) . Among Vesa-
tolimod-treated patients receiving 1, 2, or 4 mg: Grade 3 
AEs (no Grade 4) and any AE leading to discontinuation 
were observed in 0%, 4%, and 7% of patients respectively 
while serious AEs were observed in 2%, 0%, and 2% respec-
tively . Patients with any AEs were dose-dependent and 
higher in the Vesatolimod groups compared to placebo 
(table) . ISG15 induction was dose-dependent (table) and 
did not correlate with HBsAg changes . No dose-dependent 
induction of interferon-alpha was observed . HBV DNA 
suppression rates were similar across all treatment arms 
by Week 24, and 1 subject had HBeAg loss (2mg group) . 
No significant differences in mean HBsAg changes from 
baseline were observed between Vesatolimod-treated and 
placebo groups; no patients experienced HBsAg loss . At 
Week 24, HBsAg declines of ≥0 .5 log10 were observed in 
11% (placebo) and 4% (1 mg), 11% (2 mg), and 4% (4 
mg) in Vesatolimod-treated patients . Conclusions: Overall, 
Vesatolimod is safe and well-tolerated in CHB patients . 
While consistent dose-dependent pharmacodynamic 
induction of ISGs was demonstrated it did not result in 
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significant HBsAg decline . Longer term evaluation in these 
patients through Week 48 is currently ongoing .
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Sequential combination therapy with IFN, rhIL-2 
and therapeutic vaccine enhanced HBsAg loss 
and led to partial immune restoration in ente-
cavir-suppressed CHB patients (the Endeavor 
study)
Di Wu1, Peng Wang1, Meifang Han1, Yongping Chen2, 
Xinyue Chen3, Qi Xia4, Chuanlong Zhu5, Qing Xie12, Jiaji Jiang6, 
Wei Lai7, Deming Tan8, Xiaoguang Dou9, Yanyan Yu10, Jin-
lin Hou11, Qin Ning1; 1Tongji Hospital, Tongji Medical College, 
Huazhong University of Science and Technology, Wuhan, 
China; 2The First Affiliated Hospital of Wenzhou Medical Uni-
versity, Wenzhou, China; 3Beijing You’an Hospital, Capital 
Medical Universi, Beijing, China; 4The First Affiliated Hospital, 
School of Medicine, Zhejiang University, Hangzhou, China; 
5Anhui Provincial Hospital, Anhui Medical University, Hefei, 
China; 6First Affiliated Hospital of Fujian Medical University, 
Fuzhou, China; 7Peking University People’s Hospital, Beijing, 
China; 8Xiangya Hospital, Central South University, Changsha, 
China; 9Shengjing Hospital of China Medical University, Shen-
yang, China; 10Peking University First Hospital, Bejing, China; 
11Nanfang Hospital, Southern Medical University, Guangzhou, 
China; 12Shanghai Ruijin Hospital, Jiaotong University School 
of Medicine, Shanghai, China

Background: Hepatitis B s antigen (HBsAg) loss represents 
the optimal endpoint of treatment in chronic hepatitis B 
(CHB) patients . Aim of this study was to assess whether 
sequential combination therapy with interferon (IFN), 
recombinant human IL-2 (rhIL-2) and therapeutic vaccine 
may induce HBsAg loss in patients treated with long-term 

entecavir (ETV) . Methods: In this investigator-initiated, 
multicenter, randomized trial, 94 HBeAg positive CHB 
patients who had received ETV for 1-5 years, with hepa-
titis B e antigen (HBeAg) loss and HBV DNA≤1000 copies/
ml, were randomized 1:1:1 to receive ETV (0 .5 mg/day, 
oral) for 48 weeks (Group I) or conventional IFN-α-2b (600 
wIU every other day, subcutaneous) for 48 weeks (Group 
II) or IFN-α-2b for 48 weeks in combination with rhIL-2 
(25 wIU every other day, subcutaneous) for 12 weeks plus 
vaccine (60ug/month, intramuscular) for 48 weeks (Group 
III) . The primary endpoint was HBsAg loss at week 48 (Clin-
icalTrials .gov: NCT02360592) . Peripheral immune cells 
were evaluated dynamically . Results: 94 patients were 
randomized; 93 received↓1 study drug dose . One patient 
who were HBeAg-positive at baseline was excluded from 
the modified intention-to-treat population (group I, n = 
27; group II, n = 33; group III, n = 32) . At week 48, 9 .38% of 
subjects in group III had HBsAg loss compared with 3 .03% 
of subjects in group II and 3 .70% of subjects in group I . 
Mean HBsAg decline from baseline to week 48 was signifi-
cantly greater in group III (0 .85 log 10 IU/mL) and group 
II (0 .74 log 10 IU/mL) than in groups I (0 .13 log 10 IU/mL, 
respectively, P <0 .05 for all comparisons vs group I) (figure 
1) . Among the patients with 100IU/ml<HBsAg<1500 IU/
ml at randomization, 25% achieved HBsAg loss and mean 
HBsAg from baseline to week 48 declined 1 .65 log 10 IU/
mL in group III, displaying a significant benefit comparing 
with group I (0% and 0 .04 log 10 IU/mL, respectively), 
while no significant difference was found between group 
III and group II (6 .67% and 0 .61 log 10 IU/mL, respectively) . 
Besides, patients receiving combination treatment showed 
a significantly higher increase in the CD56bright CD16-NK 
cells proportions at week 4, patients with good response 
to combination treatment exhibited a significant decline 
in Treg proportions from week 12 to week 24 . Conclusions: 
In this pilot and proof of concept study, it is suggested for 
HBeAg positive patients who achieve virological suppres-
sion and HBeAg loss with lower serum HBsAg level by 
long-term ETV treatment, sequential combination therapy 
with immunomodulators may enhance HBsAg loss and led 
to partial immune restoration . It should be validated in 
future studies .
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932
Comparison of the incidences of HBsAg loss 
and hepatocellular carcinoma development 
between HBeAg-negative patients who discon-
tinued or continued entecavir therapy
Chien-Hung Chen1, Cheng-Yuan Peng2, Tsung-Hui Hu1, Sheng-
Nan Lu1, Jing-Houng Wang1, Chao-Hung Hung1; 1Chang Gung 
Memorial Hospital-Kaohsiung Medical Center, Kaohsiung, 
Taiwan; 2China Medical University Hospital, Taichung, Taic-
hung, Taiwan

Background and Aim: We compared the rates of HBsAg 
loss and hepatocellular carcinoma (HCC) development 
in HBeAg-negative patients without cirrhosis who 
continued or discontinued entecavir treatment . Patients 
and methods: Patients who had discontinued entecavir 
treatment for at least 12 months (discontinuing group; 
n=206, mean treatment duration: 166 .1±40 .9 weeks) and 
patients who had continued entecavir treatment for at 
least 4 years (continuing group; n=203, mean treatment 
duration: 341 .8±88 .7 weeks) were recruited . Serum HBsAg 
levels were analyzed at the end of treatment (discontin-
uing group) or at 3 years of treatment (continuing group) . 
Comparison of HBsAg loss began at the end of treatment 
in the discontinuing group (mean follow-up duration: 
143 .4± 78 .7 weeks) and after 3 years of treatment in the 
continuing group (mean treatment duration: 186 .1± 86 .8 
weeks) . HCC development was compared beginning at the 
start of entecavir therapy in both groups . The propensity 
score (PS) matching method identified 172 patients each 
in the discontinuing and continuing groups . Results: In 
the discontinuing group, 21 patients experienced HBsAg 
loss . The 5-year cumulative incidences of virological and 
clinical relapse and HBsAg loss were 69 .9%, 59 .7%, and 
19 .4%, respectively . In the continuing group, 2 patients 
experienced HBsAg loss . The discontinuing group had a 
higher incidence of HBsAg loss than the continuing group 
in all and 344 PS-matched patients (P<0 .001) . Cox regres-
sion analysis showed that HBV genotype C, HBsAg levels, 
and the discontinuing group were independent predictors 
of HBsAg loss in all and 344 PS-matched patients . Four 
and five patients developed HCC in discontinuing and 
continuing groups, respectively . There was no significant 
difference in HCC development between the groups in all 
and 344 PS-matched patients . Two patients in the discon-
tinuing group experienced hepatitis flare with decom-
pensation, and neither died after timely retreatment . The 
HBsAg decline during the first year following the end of 
treatment in the discontinuing group or during the fourth 
year of treatment in the continuing group was determined . 
Compared to the continuing group, there was a significant 
HBsAg decline in the discontinuing group without viro-
logical relapse (n=66) (0 .11±0 .14 vs. 0 .48±0 .72 log IU/mL, 
P<0 .001), but not in the discontinuing group with viro-
logical relapse (n=109) (0 .11±0 .14 vs. 0 .08±0 .37 log IU/mL, 
P=0 .35) . Conclusions: HBeAg-negative patients without 
cirrhosis who discontinued entecavir treatment might 
have a higher rate of HBsAg loss without an increased risk 
of HCC than those who continued entecavir treatment .
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933
A controlled clinical study of sequential combi-
nation therapy of interferon and lamivudine in 
children with immune-tolerant chronic  
hepatitis B
Shishu Zhu, Yi Dong, hongfei zhang, Limin Wang, zhiqiang xu, 
Min Zhang, yu gan, Fuchuan Wang, Dawei Chen; pediatric 
liver disease therapy and research center, Beijing 302 hospital, 
Beijing, China.; pediatric liver disease therapy and research 
center, Beijing 302 hospital, Beijing, China., Beijing, China

Objective: To prospectively study the efficacy, safety 
and related factors of sequential combination therapy 
of interferon(IFN) and lamivudine(LAM) in children with 
immune-tolerant chronic hepatitis B(CHB) . Method: A 
total of 46 children with CHB in immune-tolerant phase 
(HBsAg positive for >6 months, HBeAg positive, HBVD-
NA>107IU/mL, aminotransferase(ALT) <60 U/L, minimal/
no inflammation in liver histology) between 1~15 years 
of age, participated in this study (treatment group) . 
They received with IFN alpha alone (3 MU/m2~5 MU/m2, 
qod) for 12 weeks followed by IFN plus LAM (if HBVDNA 
declined ↓2log10) at 3 mg/kg/day for another 60 weeks, 
LAM alone continued for 24 weeks during follow-up . 
Twenty-three cases of immune-tolerant CHB children free 
of treatment were involved as a control group . Results: (1) 
For children aged 1-7 years, there were 22 (47 .8%) cases in 
the treatment group and 12 (52 .2%) cases in the control 
group . The cases of mother to child transmission(MTCT) 
in treatment and control group were 34 (73 .9%)and17 
(73 .9%), while those with normal baseline ALT in the 
treatment and control group were 18 (39 .1%) and 10 
(43 .5%) . 1 case received IFN monotherapy . (2) In the 
treatment group at week 96 HBeAg seroconversion was 
achieved in 15(32 .6%) cases . Ten (21 .7%) cases achieved 
HBsAg clearance, in which 9 cases achieved HBsAg sero-
conversion, 1 case achieved HBsAg clearance but HBeAg 
and HBeAb were positive . In control group only 1 case 
achieved undetectable HBV DNA and HBeAg seroconver-
sion, but no HBsAg clearance occurred . (3) At week 96 
HBeAg seroconversion rate was 45 .5% and 20 .8% in 1~7 
and 7~15 year old group, respectively(P=0 .075); and HBsAg 
clearance rate was 36 .4% and 8 .3% in 1~7 and 7~15 year 
old group, respectively(P=0 .021) . HBeAg seroconversion 
rate was 5 .6% and 50% in patients with normal ALT and 
abnormal ALT, respectively(p=0 .005); HBsAg clearence 
rate was 5 .6% and 32 .1% in patients with normal ALT and 
abnormal ALT, respectively(P=0 .077) . The gender of chil-
dren, whether they are MTCT, the genotype of HBVDNA 
and baseline HBsAg level are not significantly associated 
with antiviral effect . (4) Multiple logistic regression anal-
ysis revealed HBeAg seroconversion rate was correlated 
with non-MTCT transmission and abnormal ALT; HBsAg 
clearance rate was correlated with the age of children . (5) 
Using IFN for children with CHB in immune-tolerant phase 
could lead to some influenza-like symptoms, however, no 
serious adverse effects were observed . Conclusion: A part 
of children with immune-tolerant CHB under the age of 7 
years and mild abnormal ALT could achieve HBsAg clear-
ance and HBeAg seroconversion with antiviral therapy, 
and possesses good safety .
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934
Cessation of Nucleos(t)ide Analogue treat-
ment after HBeAg seroconversion is associ-
ated with a 4-fold increased risk of relapse in 
cirrhotic compared to non-cirrhotic patients
Stijn Van Hees1,2, Stefan Bourgeois1,3, Hans Van 
Vlierberghe4, Thomas Sersté5, Sven Francque1,2, 
Peter P. Michielsen1,2, Sprengers Dirk6, Hendrik Reynaert7, 
Jean Henrion8, Sergio Negrin Dastis9, Jean Delwaide10, 
Luc Lasser11, Jochen Decaestecker12, Hans Orlent13, Filip Jans-
sens14, Geert Robaeys15,16, Isabelle Colle17, Peter Starkel18, 
Christophe Moreno19, Frederik Nevens20, Thomas Vanwol-
leghem1,2; 1Department of Gastroenterology and Hepatology, 
Antwerp University Hospital, Antwerp, Belgium; 2Laboratory 
of Experimental Medicine and Pediatrics, Antwerp Univer-
sity, Antwerp, Belgium; 3Department of Gastroenterology 
and Hepatology, ZNA Antwerp, Antwerp, Belgium; 4Depart-
ment of Gastroenterology and Hepatology, Ghent University 
Hospital, Ghent, Belgium; 5Department of Gastroenterology 
and Hepatology, Saint-Pierre University Hospital, Brussels, 
Belgium; 6Department of Gastroenterology and Hepatology, 
GZA Antwerp, Antwerp, Belgium; 7Department of Gastroen-
terology and Hepatology, VUB University Hospital Brussels, 
Brussels, Belgium; 8Department of Gastroenterology and 
Hepatology, Hôpital de Jolimont, Jolimont, Belgium; 9Depart-
ment of Gastroenterology and Hepatology, Grand Hôpital de 
Charleroi, Charleroi, Belgium; 10Department of Gastroenterol-
ogy and Hepatology, CHU de Liège, Liège, Belgium; 11Depart-
ment of Gastroenterology and Hepatology, CHU Brugmann 
Brussels, Brussels, Belgium; 12Department of Gastroenterology 
and Hepatology, AZ Delta, Roeselare, Belgium; 13Department 
of Gastroenterology and Hepatology, AZ Sint-Jan, Brugge, 
Belgium; 14Department of Gastroenterology and Hepatology, 
Jessa Hospital, Hasselt, Belgium; 15Department of Gastroen-
terology and Hepatology, Ziekenhuis Oost-Limburg, Genk, 
Belgium; 16Department of Medicine and Life sciences, Hasselt 
University, Hasselt, Belgium; 17Department of Gastroenterol-
ogy and Hepatology, ASZ Aalst, Aalst, Belgium; 18Department 
of Gastroenterology and Hepatology, Cliniques Universi-
taires Saint-Luc, Brussels, Belgium; 19Department of Gastro-
enterology, Hepatopancreatology and Digestive Oncology, 
CUB Hôpital Erasme, Université Libre de Bruxelles, Brussels, 
Belgium; 20Department of Hepatology, University Hospitals 
KULeuven, Leuven, Belgium

Background: Cessation of Nucleo(s)tide Analogue (NA) 
therapy after HBeAg seroconversion is associated with high 
relapse rates . Factors predictive for relapse in Caucasian 
patients are not well known . We investigated relapse rates 
and factors predictive for relapse after NA stop in a large 
multicenter cohort of HBeAg positive Chronic Hepatitis 
B (CHB) patients . Methods: This is a multicenter, pooled 
analysis of non-immune-suppressed HBeAg-positive, 
mono-infected CHB patients treated with different NA for 
>= 3 months . Data were collected between 1998 and 2017 . 
Virologic relapse was defined as HBV DNA>2000 IU/mL; 
biochemical relapse as ALT>2xULN (with ULN=40 IU/mL) . 
Metavir score was histologically graded at start of treat-
ment . Cox regression model was used to identify predic-
tive factors for HBeAg seroconversion on treatment and 
relapse after treatment stop . Follow-up time was calcu-
lated as respectively time from treatment start to HBeAg 
seroconversion or last follow-up and time from HBeAg 
seroconversion to relapse or last follow-up . Results: A total 
of 356 patients (75 .3% male; 63% Caucasian; 16% African) 
were included; 115 (32%) of whom showed HBeAg sero-
conversion after a median treatment time of 17 .7 months . 

Rapid, persistent HBV DNA suppression was predictive 
for HBeAg seroconversion (HR 0 .955; p<0 .001 per month 
increment) when results were adjusted for the presence 
of cirrhosis, HBV DNA and ALT levels at start of treat-
ment in a multivariate Cox regression model . Treatment 
was stopped in 70 patients (of whom 11 were cirrhotic at 
baseline) after HBeAg seroconversion and a subsequent 
median consolidation therapy of 8 .8 months . The median 
follow-up duration after treatment stop was 3 .0 years 
during which 30 patients (43%) showed relapse (16 solely 
virologic, 14 combined biochemical and virologic), neces-
sitating retreatment in 22 cases . HBeAg seroreversion was 
observed in 6/30 (20%) relapsed patients . Multivariate Cox 
regression model showed that the presence of cirrhosis 
(HR 4 .350; p=0 .027) at start of treatment predicted relapse 
after NA stop when results were adjusted for ethnicity 
and age at NA stop . In addition, relapse after NA stop 
was accompanied by liver-related death in two patients . 
Conclusion: In a predominant Caucasian population, treat-
ment cessation after HBeAg seroconversion led to relapse 
in 43% of the patients within a median follow-up duration 
of 3 .0 years . Presence of cirrhosis at start of treatment 
was associated with a 4-fold increased risk of relapse after 
treatment stop . Two relapsed patients showed severe clin-
ical events leading to liver-related death .
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935
Regulation of antiviral CD8 T cell response by 
MMP mediated soluble CD100 releasing in HBV 
infection
Shangqing Yang, Lu Wang, Dongliang Yang, Jia Liu; Depart-
ment of Infectious Disease, Institute of Infection and Immu-
nology, Union Hospital, Tongji Medical College, Huazhong 
University of Science and Technology, Wuhan, China

CD100 is the first semaphorin described to have immune 
functions and serves important roles in T cell responses . 
Proteolytic cleavage of CD100 from the cell surface by 
matrix metalloproteinases (MMPs) gives rise to a soluble 
fragment of CD100 (sCD100), which is also though to have 
immunoregulatory properties . In this study, we character-
ized the expression and the possible role of CD100/sCD100 
in regulating antiviral response during HBV infection in 
patients and HBV-replicating mouse model . We found that 
surface CD100 expression on T cells of chronic Hepatitis B 
(CHB) patients was significantly increased compared to that 
of healthy controls (HC) . Meanwhile, CHB patients showed 
significantly lower concentrations of serum sCD100 than 
HC . Correspondingly, decreased surface CD100 expression 
on T cells in PBMCs and elevated serum sCD100 levels were 
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observed in mice which eliminated HBV from their livers 
but not in HBV-tolerant mice . In vivo sCD100 treatment led 
to enhanced CTL response and accelerated viral clearance 
in HBV-tolerant mice . Interestingly, activation of liver sinu-
soidal endothelial cells by sCD100 treatment was observed . 
In vitro sCD100 treatment also resulted in enhanced 
HBV-specific CD8 T cell response in PBMCs of some CHB 
patients . In contrast, blockade of the interaction of CD100 
and its ligand CD72 by CD72 blocking antibody treatment 
resulted in decreased HBV-specific CD8 T cell response and 
HBV persistence in mice . We also investigated the possible 
mechanism involved in membrane CD100 shedding during 
HBV infection . Our results demonstrated that MMP 2 and 
MMP9 are responsible for the cleavage of CD100 from 
the surface of T cells . In CHB patients, significantly lower 
serum MMP2 concentration was observed than that of HC . 
Compared to HBV-tolerant mice, mice which eliminated 
the virus showed elevated MMP2 expression in the liver 
during the acute phase of infection . In vivo inhibition 
of MMP2 and MMP9 activity resulted in decreased HBV 
specific CTL response and delay HBV clearance in mice . 
In conclusion, our results indicated CD100/sCD100-CD72 
interaction is important for the induction of antiviral T 
cell response and viral clearance during HBV infection . 
We hypothesize that insufficient liver MMP2 production 
during HBV infection results in impaired membrane CD100 
cleavage, which leads to lack of activation stimulation for 
intrahepatic antiviral T response and thus the persistence 
of HBV infection . This study provides a new mechanism 
to elucidate HBV persistence in patients and a new target 
for developing strategies to overcome T cell tolerance in 
chronic HBV infection .
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Persistence and adherence to nucleos(t)ide 
analogue treatment in chronic hepatitis B: 
a multi-center cohort study from the Greek 
national e-prescription database.
Athanasia Striki1, Spilios Manolakopoulos1, Christos K. Tri-
antos2, Vasilios Papastergiou1, Nikoleta Perlepe3, Konstanti-
nos A. Zisimopoulos2, Afroditi Papazoglou4, Ioannis Goulis3, 
Melanie Deutsch1, George V. Papatheodoridis4; 12nd Depart-
ment of Internal Medicine, Medical School of National and 
Kapodistrian University, Medical School of National and 
Kapodistrian University, Athens, Greece; 2Gastroenterology, 
University Hospital of Patras, Greece, Patras, Greece; 34th 
Department of Internal Medicine, Medical School of ＜ristotle 
University of Thessaloniki, Thessaloniki, Greece; 4Department 
of Gastroenterology, Medical School of National and Kapo-
distrian University of Athens, Laiko General Hospital, Athens, 
Greece

Background & Aims: Medication adherence and persistence 
to nucleos(t)ides analogues (NAs) are crucial to the long-
term outcome of treatment in chronic hepatitis B (CHB) . 
This study aimed to determine the persistence and adher-
ence rates to NAs in patients with CHB and to identify 
factors associated with adherence . Methods: We analyzed 
the prescription data drawn from the Greek national 
e-prescription database of patients (n=400) with CHB who 
were receiving NAs at 4 tertiary liver centers between 
2011 until 2016 . Persistence was defined as continuance 
in prescribing patients’ medication without a gap >15 days 

during a 12-month period and adherence as the percent of 
days in which patients had medication during the period 
in which the medication was prescribed . Results: Overall, 
296 (74%) were under or initiated treatment in 2011-
2012 (defined as existing patients), while those (n=104; 
26%) who initiated or switched medication from January 
2013 onwards were considered as new patients . The vast 
majority (94 .25%) was treated with a second-generation 
NA (tenofovir DF 60 .8%, entecavir 33 .5%), and 5 .75% were 
under double therapy . The overall persistence rate was 
57%, with no difference between patients receiving teno-
fovir DF, entecavir or double therapy (57 .8%, 52 .8% and 
68 .4% respectively, P=0 .399) . The decline in persistence 
was found more pronounced during the first three months 
and in existing patients (P=0 .057) . The median (1st, 3rd 
quartiles) adherence was 99% (91%, 100%), with 89 .7% of 
the overall population achieving good (>80%) adherence . 
Existing patients were more likely to have <80% adher-
ence compared to new patients, being the only predic-
tive variable by multivariate analysis (OR 3 .097, P=0 .043) . 
The majority of non-persistent patients succeeded good 
(>80%) or very good (>90%) adherence to NAs (77 .9% and 
55 .1% respectively) . Conclusions: In this real-world cohort 
of CHB patients, high adherence to NAs was coupled with 
suboptimal persistence with prescribing the medication . 
Our data indicates that persistence and adherence are 
distinct measures that should be approached separately 
in educational programs targeting to improve medica-
tion-taking behavior in CHB .
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937
Heteroaryldihydropyrimidine compound GLS4 
regulates both assembly and disassembly of 
HBV capsids to inhibit cccDNA formation
Jianghua Wang1,4, Dong Jiang2, Yingjun Zhang3, Bao-
hua Gu3, Jinag Li3, Qingyun Ren3, Yong Li3, Yunfu Chen3, Xue-
Yan Wang1,4, Haiying Zhang1,4, Lai Wei1,4; 1Peking University 
People’s Hospital, Peking University Hepatology Institute, Bei-
jing, China; 2Beijing Ditan Hospital, Capital Medical Univer-
sity, Institute of Infectious Diseases, Beijing, China; 3Sunshine 
Lake Pharma Co., Ltd., State Key Laboratory of Anti-Infective 
Drug Development, Dongguan, China; 4Beijing Key Labora-
tory of Hepatitis C and Immunotherapy for Liver Diseases, 
Beijing, China

Background: Heteroaryldihydropyrimidine (HAP) 
compounds inhibit hepatitis B virus (HBV) by interrupting 
the assembly of HBV core antigen (HBcAg) dimers into 
capsids . Effects of HAPs on the stability and function of 
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preformed HBV capsids, however, are not wellunder-
stood and are being studied in this paper . Methods:Ef-
fects of GLS4 on both assembly and disassemblyof HBV 
capsids were investigated by using HBV-stably-expressing 
HepAD38 cells and cell-free biophysical assays . Inhibitory 
effects of GLS4 and entecavir (ETV) on formation ofco-
valently circular closed DNA (cccDNA) were evaluated in 
HBV-infected HepG2-NTCP cells . Results:In HepAD38 cells, 
GLS4 induced perinuclear aggregation and accelerated 
degradation of HBcAg, followed with a highly effective 
blockage of capsid assembly . Notably, GLS4 treatment 
also caused nucleocapsid to migrate slower on native 
agarose gel and quick degradations of preformed capsids 
in cells . Further analysis of nucleocapsids (NCs) showed 
that GLS4 specifically caused disassembly and degradation 
of mature NCs containing double-stranded DNA, while 
immature ones containing pgRNA or single-stranded DNA 
were not affected . Data from cell-free biophysical assays 
indicated that GLS4 could directly induce the disruption 
of preformed capsids assembled with Cp149 proteins . 
HepG2-NTCP-based HBV infectious assay showed that 
GLS4, instead of ETV, treatment prior to virus inocula-
tion strongly inhibited the de novo formation of cccDNA 
and concomitantly reduced the productionof HBsAg and 
HBeAg . Conclusion: Taken together, we demonstrated in 
the present study that GLS4 could dually regulate both 
the assembly and disassembly of HBV capsids, resulting in 
profound inhibition of cccDNA formation that is superior 
to nucleot(s)ide analogues . Development of this kind of 
capsid inhibitors then may be an advantageous strategy to 
achieve better control of HBV infection .
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938
Long-term follow-up of peginterferon α treat-
ment of HBeAg-positive chronic hepatitis B 
patients in phase III study of peginterferon α-2b 
(40kD, Y Shape) (Pegberon)
Fengqin Hou1, Jia Shang2, Mingxiang Zhang3, Chen Pan4, Yan-
zhong Peng5, Shijun Chen6, Dazhi Zhang7, Wei Zhao8, Qian-
guo Mao9, Qing Mao10, Yongping Chen11, Maorong Wang12, 
Chibiao Yin13, Jie Peng14, Hao Wang15, Qinghua Meng16, 
Deming Tan17, Li Sun18, Guiqiang Wang19; 1Peking Univer-
sity First Hospital, Beijing, China; 2Henan Provincial People’s 
Hospital, Zhenzhou, China; 3The Sixth People’s Hospital of 
Shenyang, Shenyang, China; 4Fuzhou Infectious Disease Hos-
pital, Fuzhou, China; 5Peking University Shenzhen Hospital, 
Shenzhen, China; 6Jinan Infectious Disease Hospital, Jinan, 
China; 7The Second Affiliated Hospital of Chongqing Medical 
University, Chongqing, China; 8The Second Affiliated Hospital 
of the Southeast University, Nanjing, China; 9Xiamen Hospital 
of T.C.M, Xiamen, China; 10Southeast Hospital, Third Military 
Medical University, Chongqing, China; 11The First Affiliated 
Hospital of Wenzhou Medical University, Wenzhou, China; 
1281th Hospital of People’s Liberation Army, Nanjing, China; 
13Guangzhou Eighth People’s Hospital, Guangzhou, China; 
14Nangfang Hospital, Southern Medical University, Guang-
zhou, China; 15Peking University People’s Hospital, Beijing, 
China; 16Beijing Youan Hospital, Captial Medical University, 
Beijing, China; 17Xiangya Hospital Central South University, 
Changsha, China; 18Xiamen Amoytop Biotech Co., Ltd, Xia-
men, China; 19Peking University First Hospital, Beijing, China

Background and Aims: Peginterferon α has sustained 
immunomodulatory effect for chronic hepatitis B (CHB) 
treatment . Peginterferon α-2b (40kD, Y Shape) (Pegberon) 
was the first listed peginterferon in China and the result 
of phase III study has been reported . In this study we 
analyzed the 2-year post-treatment response to peginter-
feron α in HBeAg-positive chronic hepatitis B patients in 
phase III study of Pegberon . Methods: 282 HBeAg-positive 
CHB patients in phase III study were enrolled in the study . 
189 patients received 180 μg Pegberon while 93 patients 
received 180μg peginterferon α-2a (PEG-IFN α-2a) for 48 
weeks . 178 (63 .1%) patients were genotype C . Responders 
represented patients who showed HBeAg seroconversion 
and low HBV DNA levels (HBV DNA <2000 IU/ml) at the 
end of treatment (EOT), and at 0 .5 and 2 years post-treat-
ment . Results: Of the 282 patients, 41 (14 .5%), 48 (17 .0%) 
and 91 (32 .3%) patients achieved a good response at 
the EOT, and at 0 .5 and 2 years, respectively (Pegberon: 
14 .8%, 17 .5% and 31 .8%; PEG-IFN α-2a: 14 .0%, 16 .1% 
and 33 .3%) . In 41 patients achieved response at the 
EOT, 65 .9% sustained response to 2 years (Pegberon: 
67 .9%; PEG-IFN α-2a: 61 .5%) . HBeAg seroconversion rate 
was 16 .7% at the EOT (Pegberon: 15 .9%; PEG-IFN α-2a: 
18 .3%), and increased to 26 .6% at 0 .5 year post-treatment 
(Pegberon: 25 .9%; PEG-IFN α-2a: 28 .0%) and 40 .4% to 
2 years (Pegberon: 39 .2%; PEG-IFN α-2a: 43 .0%) . HBsAg 
loss rate was 3 .2% at the EOT (Pegberon: 4 .2%; PEG-IFN 
α-2a: 1 .1%), but increased to 4 .3% at 2 years post-treat-
ment (Pegberon: 4 .2%; PEG-IFN α-2a: 4 .3%) . Conclusion: 
For 282 HBeAg-positive CHB patients in phase III study of 
Pegberon, response rate, HBeAg seroconversion rate and 
HBsAg loss rate was increased from 14 .5%, 16 .7% and 
3 .2% at the EOT to 32 .3%, 40 .4% and 4 .3% at 2 years 
post-treatment, respectively . The responses were similar 
in Pegberon group and PEG-IFN α-2a group . Higher rates 
of HBeAg seroconversion and HBsAg loss could achieve 
during the long-term follow-up after 48 weeks of pegin-
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terferon α treatment . CHB patients may obtain long-term 
response from peginterferon α therapy .
Disclosures:
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939
Evaluation of Factors Associated with Differ-
ences in ALT Normalization between Virally 
Suppressed TAF- and TDF-treated CHB Patients
Harry L. Janssen1, . Shalimar2, Chi-Yi Chen3, Owen Tak 
Yin Tsang4, Jenny C. Yang5, Hongyuan Wang5, Anuj Gag-
gar5, John F. Flaherty5, Mani Subramanian5, Huy N. Trinh6, 
Florin A. Caruntu7, Maria Buti8, Scott Fung1; 1Toronto Gen-
eral Hospital, University Health Network, Toronto, ON, Can-
ada; 2All India Institute of Medical Sciences, New Delhi, India; 
3Chia-Yi Christian Hospital, Chia-Yi, Taiwan; 4Princess Marga-
ret Hospital, Hong Kong, China; 5Gilead Sciences, Foster City, 
CA; 6Silicon Valley Research Institute, San Jose, CA; 7Matei Bals 
National Institute for Infectious Diseases, Bucharest, Romania; 
8Hospital Universitario Valle Hebron, Barcelona, Spain

Background: Higher rates of ALT normalization are 
observed in TAF compared to TDF-treated patients, 
despite similar rates of viral suppression . Compared to 
TAF, TDF treatment was also associated with increases in 
markers of bone turnover and renal tubular dysfunction, 
and decreases in fasting lipids . We explore associations 
between these factors and ALT normalization . Methods: 
Pooled data from 2 TAF Phase 3 studies in CHB patients 
at Week 96 was analyzed . To exclude the impact of HBV 
replication on ALT normalization, patients selected had 
HBV DNA<29 IU/mL at Week 96 and abnormal ALT at base-
line . Separate univariate and multivariate models (MVM) 
were performed for TDF and TAF to identify associations’ 
specific to TDF patients . Models evaluated ALT normaliza-
tion by AASLD criteria (≤19 U/L for women, ≤30 for men) 
and independent variables: fasting lipids, bone param-
eters, and renal markers . In addition, time from initial 
HBV DNA<29 IU/mL and significant baseline characteris-
tics were included . Results: 663 TAF and 341 TDF-treated, 
virally suppressed patients were analyzed . Mean (SD) base-
line ALT levels were similar between TAF and TDF patients, 
115 (108) U/L and 114 (105) U/L, respectively . At Week 96, 
258 (39%) TAF and 171 (50%) TDF patients had abnormal 
ALT (p<0 .001) . In TDF patients, MVM identified female (OR 
2 .99, 95% CI: 1 .82, 4 .91), higher baseline BMI (OR 1 .15, 
95% CI: 1 .07, 1 .23), and an increase in % change from 
baseline in bone-specific alkaline phosphatase (%BSAP) 
(OR 1 .01, 95% CI: 1 .00, 1 .02) as significantly (p≤0 .01) asso-
ciated with abnormal ALT . Only %BSAP was unique to 
the TDF MVM as compared to the TAF MVM . Time from 
initial HBV DNA<29 IU/mL was not associated with ALT 
normalization . Further assessment of the relationship 
between %BSAP and ALT normalization (Table) showed 
the rate of ALT normalization decreases with increases 
in %BSAP . A significantly (p<0 .001) smaller proportion of 
TAF compared to TDF patients had an increase in %BSAP . 
Conclusions: Evaluation of associations between observed 
differences in TAF and TDF response on ALT normalization 
in virally suppressed patients showed a significant associ-
ation with % change from baseline in BSAP, a bone reab-
sorption marker, that was unique to TDF treated patients . 
These findings suggest the differences in ALT normaliza-

tion between TAF and TDF patients may be related in part 
to different effects on bone turnover, however, the mech-
anism remains unknown .
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The HBV capsid assembly modulator JNJ-379 is 
a potent inhibitor of viral replication across full 
length genotype A-H clinical isolates in vitro
Jan Martin Berke1, Thierry Verbinnen1, Ying Tan2, Pas-
cale Dehertogh1, Karen Vergauwen1, Koen Vandyck1, Oli-
ver Lenz1; 1Janssen Research & Development, Beerse, Belgium; 
2Janssen China Research & Development Center, Shanghai, 
China

BACKGROUND: Hepatitis B Virus (HBV) capsid assembly is 
a critical step in virus production . The HBV core protein 
represents an attractive target for new antiviral therapies 
due to its multiple functions within the viral life-cycle . 
Here, we report the antiviral activity of JNJ-56136379 (JNJ-
379), a potent capsid assembly modulator (CAM) in Phase 
1 clinical trials, on a broad panel of HBV genotype (GT) 
A-H clinical isolates and assessed the impact of core amino 
acid (aa) substitutions . METHODS: The anti-HBV activity 
of JNJ-379 was tested on a panel of 53 different clinical 
isolates, representing HBV GT A-H . The constructs were 
synthesized based on sequences obtained from public 
databases, cloned as 1 .1- and 1 .3mer into a pcDNA3 .1 back-
bone, and activity was compared with a GT D reference 
construct (NCBI ID V01460) in a transient HBV replication 
assay in HepG2 cells using qPCR as read out . In addition, 
site-directed mutants with mutations in the CAM-binding 
domain were tested in the pTRE-HBVT backbone . RESULTS: 
The isolate panel (N=53) encompasses 50 unique HBV core 
sequences which differ by at least 1 aa from each other 
and have 1 to 21 aa changes in the core assembly domain 
(aa1-149) compared to the reference GT D sequence . The 
median EC50 values of JNJ-379 across all genotypes ranged 
from 10 nM to 33 nM by genotype compared to 17 nM for 
the GT D reference construct . One isolate with a polymor-
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phism at core aa position 33 (T33N) showed an EC50 value 
of 5,160 nM for JNJ-379 whereas nucleos(t)ide analogues 
retained full activity . Core aa substitutions T33N, Y118F, 
and T128I reduced JNJ-379 anti-HBV activity by 78-, 6 .9-, 
and 19-fold, respectively, whereas D29G, T33S, I105T, and 
T114I resulted in fold reductions ranging from 2 .1 to 2 .9 . 
These substitutions were very rare among >7,600 HBV core 
sequences derived from a public database, with frequen-
cies ranging from 0 .03% for T33N to 0 .9% for T114I . 
JNJ-379 retained activity against isolates carrying nucle-
os(t)ide analogue resistance mutations as well as against 
isolates with basal core promoter (BCP) and/or precore 
(PC) mutations (median EC50 values of 12, 16, and 12 nM, 
respectively) . CONCLUSION: JNJ-379 is a potent HBV CAM 
which generally remained fully active against an extensive 
panel of diverse GT-A-H clinical isolates, irrespective of the 
presence of nucleos(t)ide analogue resistance or BCP/PC 
mutations . HBV core aa substitutions within the putative 
HAP-binding pocket at positions 29, 33, 105, 114, 118, and 
128 result in reduced activity of JNJ-379 . These variants 
are rarely observed in HBV sequence databases . JNJ-379 is 
currently in phase 1 clinical development .
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941
Higher Risk of Liver Cancer and Death 
in Immune-Tolerant Phase than Treated 
Immune-Active Phase of Chronic Hepatitis B
Gi-Ae Kim1, Young-Suk Lim2, Seungbong Han3, Jonggi Choi2, 
Ju Hyun Shim2, Kang Mo Kim2, Han Chu Lee2, Yung Sang Lee2; 
1Health Screening and Promotion Center, Asan Medical Cen-
ter, Seoul, Korea (the Republic of); 2Department of Gastro-
enterology, Asan Medical Center, University of Ulsan College 
of Medicine, Seoul, Korea (the Republic of); 3Department of 
Applied Statistics, Gachon University, Gyeonggi-do, Korea 
(the Republic of)

Background: High serum hepatitis B virus (HBV) DNA levels 
(≥20,000 IU/mL) are associated with high risks of hepa-
tocellular carcinoma (HCC) and cirrhosis irrespective of 
serum alanine aminotransferase (ALT) levels in chronic 
hepatitis B (CHB) patients . Although the immune-tolerant 
(IT) phase is characterized by high circulating HBV DNA 
levels, it remains unknown whether long-term antiviral 
treatment reduces risks of HCC and mortality . Methods: 
This historical cohort study included HBeAg-positive CHB 
patients with high HBV DNA levels (≥20,000 IU/mL) and 
no evidence of cirrhosis at a tertiary referral hospital in 
Korea from 2000 to 2013 . The cohort comprised 413 IT 
phase patients with normal ALT levels (females, <19 IU/
mL; males, <30 IU/mL) for at least 1 year (IT group) and 
1497 immune-active (IA) phase patients (ALT ≥80 IU/mL) 
treated with nucleos(t)ide analogs (IA group) . Results: 
The IT group was significantly younger than the IA group 
(mean age, 38 vs. 40 years at baseline, P=0 .04) . The 10-year 
estimated cumulative incidence in the IT vs. IA groups was 
10 .7% vs. 6 .1% for HCC (P=0 .01) and 9 .5% vs. 3 .4% for 
death/transplantation (P<0 .001) . In multivariable anal-
yses, the IT group showed a significantly higher risk of 

HCC (hazard ratio [HR], 2 .03; 95% confidence interval [CI], 
1 .25-3 .31) and death/transplantation (HR, 3 .23; 95% CI, 
1 .84-5 .66) than the IA group; this was consistently iden-
tified through inverse probability treatment weighting, 
propensity score-matched, and competing risks analyses . 
Conclusion: IT phase CHB patients had higher risks of HCC 
and death/transplantation than treated IA phase patients . 
Unnecessary deaths could be prevented through earlier 
antiviral intervention in select IT phase patients .
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Interaction of nucleic acid polymers with the 
large and small forms of the hepatitis delta 
antigen protein
Merav M. Shamur2, Ronny Peri-Naor2, Raphael Mayer2, 
Andrew Vaillant1; 1Replicor Inc., Montreal, QC, Canada; 
2Smart Assays Biotechnologies Ltd., Ness Ziona, Israel

Background: Nucleic acid polymers (NAPs) block the release 
of HBV subviral particles (SVPs) from infected hepatocytes, 
achieving clearance of HBV surface antigen (HBsAg) in 
several proof-of-concept clinical trials in patients with 
chronic HBV and HBV/HDV infection . The hepatitis delta 
virus (HDV) exits the hepatocyte using the same secretory 
pathway as SVPs, however in the recently completed REP 
301 trial (NCT02233075) assessing NAP-based combina-
tion therapy in chronic HBV/HDV co-infection, rapid and 
profound multilog decreases of HDV RNA were observed 
in all patients . The rapid HDV RNA response to NAP treat-
ment, even in those with a poor HBsAg (SVP) response, 
indicated the presence of an antiviral mechanism not 
previously characterized and selective for HDV . Methods: 
A fluorescence polarization (FP) assay was developed to 
characterize protein interactions with NAPs . The perfor-
mance of this assay was validated with NAPs and other 
clinically evaluated phosphorothioate oligonucleotides 
(PS-ONs) using serum proteins having known interactions 
with phosphorothioate oligonucleotides . This FP assay 
was then used to probe the interactions of NAPs with full 
length HBsAg (strain ayw, immunoreactive with serum 
from HBV-infected individuals), recombinant preS1 and 
preS2 (Prospec-Tany Technogene Ltd ., Israel) and recombi-
nant S-HDAg and L-HDAg (produced in mammalian cells, 
MyBioSource, USA) . Results: Increases in FP signal with the 
clinically active NAPs REP 2055 and REP 2139 and other 
clinically evaluated PS-ONs were observed with albumin, 
thrombin and fibrinogen and yielded interaction kinetics 
similar to those previously established . Interactions with 
preS1, preS2 or HBsAg were not observed with REP 2055 
and REP 2139 . However REP 2139 was observed to interact 
with both S-HDAg and L-HDAg (REP 2055 was not tested) . 
Additional binding studies with a variety of REP 2139 
analogs indicated that the NAP interaction with L-HDAg 
was size and phosphorothioation dependent (amphi-
pathic) and the interaction with S-HDAg was size and 
phosphorothioation independent (polyanionic) . Conclu-
sion: These results suggest that the direct antiviral effect 
of NAPs against HDV observed clinically is derived from 
interactions with S-HDAg and L-HDAg . Although yet to 
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be confirmed, these interactions suggest a direct inter-
ference by NAPs with the replication of HDV RNA and 
with the assembly of the ribonucleoprotein core of HDV 
(activities which are dependent on S-HDAg and L-HDAg 
respectively) . The lack of interaction of NAPs with HBsAg 
is consistent with previously reported data and indicates 
that the NAP inhibition of HBV SVP and HDV release is 
driven by interactions with host proteins .
Disclosures:

Andrew Vaillant - Employment: Replicor; Stock Shareholder: Replicor

The following people have nothing to disclose: Merav M . Shamur, 
Ronny Peri-Naor, Raphael Mayer

943
Pharmacokinetics, Safety and Antiviral Activity 
of Tenofovir exalidex(TXL), a Novel Prodrug of 
Tenofovir, Administered as Ascending Multiple 
Doses to HBV-Infected Subjects: A 28 Day 
Study Final Analyses
Tawesak Tanwandee1, Satawat Thongsawat2, Wattana Sukee-
paisarnjaroen3, Pisit Tangkijvanich4, Piyawat Komolmit5, 
Anchalee Avihingsanon6, Teerha Piratvisuth7; 1Division of Gas-
troenterology, Siriraj Hospital, Bangkok, Thailand; 2Division 
of Gastroenterology, Maharaj Nakorn Chiang Mai Hospital, 
Bangkok, Thailand; 3Division of Gastroenterology and Hepa-
tology, Srinagarind Hospital, Chiang Mai, Thailand; 4Hepatitis 
and Liver Cancer Unit, King Chulalongkorn Hospital, Bang-
kok, Thailand; 5Chulalongkorn University, King Chulalong-
korn Hospital, Bangkok, Thailand; 6HIV Netherlands Australia 
Thailand Research Collaboration, Bangkok, Thailand; 7Depart-
ment of Gastroenterology and Hepatology, NKC Institute, 
Songkla, Thailand

TXL is a novel prodrug of the acyclic nucleotide phos-
phonate tenofovir (TFV) . By chemically modifying TFV to 
include a lipid moiety, there is targeted cellular uptake 
through natural lipid absorption pathways and cellular 
conversion of TXL into TFV di-phosphate . This novel liver 
targeting structure results in decreased systemic circulating 
levels of TFV, thereby reducing the potential for renal 
and bone side effects . A single dose rat study of 20mg/kg 
TXL with an 86% first pass liver extraction demonstrated 
extensive liver targeting . The phase 1 multiple ascending 
oral dose study (CTRV-CMX-102) reported safety, tolera-
bility and pharmacokinetics . This multiple dose phase 2 
study was designed to investigate safety, pharmacoki-
netics and HBV antiviral effects of TXL . This phase 2a proof 
of concept study tested multiple ascending oral doses of 5, 
10, 25, 50, and 100 mg TXL sequentially to cohorts of 12 
HBV-infected subjects randomized 10:2, TXL:300mg teno-
fovir disoproxil fumerate(TDF) for 28 days . Plasma levels 
of TXL and TFV were quantitated using a validated LC-MS/
MS methodology . Serum levels of HBV DNA were quan-
titated using the COBAS® AmpliPrep/COBAS® Taqman® 
HBV Test v2 . Data from the day 1 single doses of 5mg, 
10mg, 25mg, 50mg and 100mg cohorts in HBV-infected 
subjects demonstrates that TXL was rapidly absorbed 
and eliminated, similar to that observed in the phase 1 
healthy volunteer study, . The range of Tmax and t1/2 values 
across the cohorts was 2 .0-2 .81hr and 1 .01-2 .09 hr, respec-
tively . Systemic exposures, AUC0-∞ and Cmax, of TXL were 
dose-proportional . AUC0-∞ and Cmax ranges were 2 .34-
420 .86 hr*ng/mL and 2 .30-168 .97 ng/mL, respectively, 
across the five cohorts . TXL and TFV steady state PK param-
eters, safety data (including follow-up period to day 210), 
and change in HBV DNA data with comparison to TDF will 

be presented . TXL appeared to be safe and well tolerated 
in these studies . Consistent with a liver-targeted approach, 
systemic exposure of parent drug and metabolite was low . 
The favorable safety profile, PK profile and clinical anti-
viral results warrant further clinical development of TXL as 
a component of the HBV cure .
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944
HBV rtL180M+A181C+M204V mutations may 
lead to entecavir resistance in real-life clinical 
practice
Yi Zhou1,2, Yan Liu1, Rongjuan Chen1, Zhihui Xu1, Jin-
man Shao1, Min Liu2, Dongping Xu1; 1Research Center for Clin-
ical and Translational Medicine, Beijing 302 Hospital, Beijing, 
China; 2Department of Infectious Diseases, the First Affiliated 
Hospital of Xi’an Jiaotong University, Xi’an, China

Background: Entecavir (ETV) resistance of HBV rarely 
occurs in treatment-naïve patients but frequently detected 
in lamivudine (LAM)-resistant/experienced patients . Well-
known ETV-resistant mutations (ETVr) comprise ETVr-re-
lated substitutions at rt184, rt202, and rt250 on the basis of 
LAM-resistance mutations (LAMr) such as rtL180M+M204V . 
An exceptional ETVr is rtA186T+LAMr identified from one 
ETV-refractory patient (J Hepatol 2015) . The study aimed 
to clarify whether rt180M+A181C+M204V mutations that 
we found through large-sample screening was a novel 
ETV-resistance-associated mutational pattern . Methods: 
Total of 29,639 serum samples were collected from 22,009 
patients who received resistant testing (direct sequencing) 
in Beijing 302 Hospital from 2007 to 2016 . Serum samples 
of ETV resistance patients were serially collected if avail-
able . Viral mutants were verified by clonal sequencing 
and phenotypic analysis was performed for represen-
tative viral clones . Results: rtL180M+A181C+M204V 
mutants (15 HBV/C and 3 HBV/B) were detected in 18 
ETV-treating patients among whom 12 patients had 
virologic breakthrough at resistance testing . Median 
ETV treatment duration was 39 (7–108) months and all 
patients had history of LAM exposure before ETV treat-
ment . rtL180M+A181C+M204V mutations were unde-
tectable for the 5 patients with available samples before 
ETV treatment . rtL180M+A181C+M204V mutants over-
whelmed in 12 patients’ samples and emerged concom-
itantly with well-known ETVr mutants or additionally 
with an ETV-related substitution in the viral genome in 
the other 6 patients’ samples . Among the 5 patients with 
available serial samples, 2 patients who switched to teno-
fovir disoproxil fumarate (TDF) achieved clinical virologic 
response (HBV DNA <40 IU/ml) within 12 months; the other 
three with added-on adefovir had inadequate virologic 
response and rtL180M+A181C+M204V mutations kept 
detetectable in their samples . Three isolated mutants with 
rtL180M+A181C+M204V, rtL180M+A181C+M204V+M250V 
or rtL180M+A181C+S202G+M204V had 45 .7%, 25 .9%, and 
25 .0% replication capacity of wild-type strain, and 85 .6-, 
356 .1- and 307 .1-fold decrease of susceptibility to ETV 
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compared to wild-type strain, respectively . Elimination of 
rtA181C via site-directed mutagenesis partly restored viral 
sensitivity to ETV . The three rtA181C-contained mutants 
had similar sensitivity to TDF with the wild-type in vitro 
analysis . Conclusions: HBV rtL180M+A181C+M204V muta-
tions may lead to ETV resistance in real-life clinic practice 
and experimentally confer ETV resistance, suggesting the 
mutations to be a novel ETV-resistant mutational pattern . 
The mutant virus is still susceptible to TDF treatment .
Disclosures:

The following people have nothing to disclose: Yi Zhou, Yan Liu, 
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945
Usefulness of Stopping Rule and Clinical 
Predictors for Relapse after Cessation of 
Nucleoside Analogues in Chronic Hepatitis B 
Patients
Do Seon Song, U Im Chang, JinMo Yang, Sun Hong Yoo, Jung 
Hyun Kwon, Jeong Won Jang, Si Hyun Bae, Seung Kew Yoon; 
Hepatology, College of Medicine, The Catholic University of 
Korea, Seoul, Korea (the Republic of)

Background/Aim The stopping rule of international 
guidelines in chronic hepatitis B (CHB) patients treated 
with nucleoside analogues (NA) has not been verified . 
We assessed the usefulness of stopping rule of Asia-Pa-
cific Association for the Study of Liver (APASL), and inves-
tigated predictors of post-treatment relapse, including 
HBsAg/HBeAg, clinico-biochemical, and fibrosis parame-
ters . Methods Patients who stopped NA were included 
regardless of meeting stopping rule of APASL guideline . 
Virologic relapse was defined as HBV DNA>2,000 IU/mL, 
while clinical relapse was defined as HBV DNA>2,000 IU/mL 
and ALT>2xULN . . Results A total of 359 CHB patients (172 
HBeAg-positive and 187 HBeAg-negative) were recruited 
for the study: 246 entecavir (ETV)-treated and 113 lami-
vudine (LAM)-treated patients . Patients who met the 
stopping rule showed lower one-year virologic and clin-
ical relapse rates than those not . There was no difference 
in virologic and clinical relapse rates between cessation 
of ETV and LAM . For the entire patients, higher baseline 
HBV DNA levels and shorter consolidation were signifi-
cantly associated with clinical relapse . When stopped NA 
according to APASL guideline, older age (over 30), lower 
serum albumin and shorter consolidation were signifi-
cant risk factors for virologic and clinical relapse . Relapse 
rate was similar between HBeAg-positive and –negative 
patients (one-year clinical relapse rates of 29 .8% and 
21 .1%, respectively) . In HBeAg-positive patients, higher 
baseline HBV DNA and shorter consolidation were signif-
icant predictors for virologic relapse, and Older age (over 
30) and lower serum albumin were significant predictors 
for clinical relapse . However, in HBeAg-negative patients, 
there were no significant predictors for virologic and clin-
ical relapase . Low HBsAg titers and non-invasive fibrosis 
markers, such as fibrosis-4 (FIB-4) score and AST to platelet 
ratio index (APRI) at cessation of NA were not significant 
predictors for virologic and clinical relapse . Conclusion 
Stopping rule of APASL guideline is generally acceptable 
and useful as a guide in decision-making when cost and 
long-term safety of NA is doubted . Younger patients and 
good synthetic function who met the stopping rule is best 
considered for NA discontinuation . 
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946
Mean week 24 HBsAg declines predict subse-
quent rate of HBsAg clearance and could be a 
valuable endpoint for early development HBV 
trials
Filip De Ridder1, Milan J. Sonneveld2, Oliver Lenz1, 
Harry L. Janssen3, Willem Talloen1, Bettina E. Hansen4,2; 1Jans-
sen Pharmaceutica, Beerse, Belgium; 2Erasmus MC, University 
Medical Center Rotterdam, Rotterdam, Netherlands; 3Uni-
versity Health Network, Toronto, ON, Canada; 4University of 
Toronto, Toronto, ON, Canada

Background.Earlier identification of efficacious treatment 
modalities in early development trials requires on-treat-
ment response markers . Mean HBsAg decline at week 
24 could be a useful marker for subsequent off-treat-
ment HBsAg loss at the treatment arm level in HBV trials . 
Methods.We used patient data from the HBV9901 study 
(peginterferon (PEG-IFN) alone or with lamivudine for 
HBeAg-positive CHB), PARC study (PEG-IFN alone or with 
ribavirin for HBeAg-negative CHB) and published data 
from study 149 (combinations of PEG-IFN with or without 
TDF) to define the relationship between mean week 24 
HBsAg decline and HBsAg loss at 6 months post-treatment . 
A within-study comparison of HBsAg decline at week 24 
between patients with and without HBsAg clearance was 
used to make projections beyond the observed HBsAg 
data . Results.Across trials, a more pronounced mean 
HBsAg decline at week 24 was associated with higher rates 
of subsequent HBsAg loss(figure) . Mean HBsAg decline at 
week 24 for patients with and without HBsAg loss from 
HBV9901 (3 .71 vs 0 .55), PARC (4 .8 vs 0 .3) and the PEG-IF-
N+TDF arm from study 149 (4 .6 vs 0 .6) were used to extrap-
olate this relationship beyond the observed rates of HBsAg 
loss . An additional mean 1 log10 decline compared to a 
comparator treatment arm would be expected to translate 
into a 20–30% increase in subsequent HBsAg loss during 
follow-up . Conclusions.Mean week 24 HBsAg decline 
predicts subsequent HBsAg loss and an additional 1 log10 
decline compared to a comparator arm is projected to 
translate to a 20-30% increase in subsequent HBsAg loss . 
Mean week 24 HBsAg decline could therefore be a valu-
able early endpoint in HBV treatment trials .
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947
On-treatment higher levels of alpha-fetoprotein 
and M2BPGi are associated with development 
of hepatocellular carcinoma during nucle-
os(t)ide analog therapy in patients with HBV 
chronic infection
Miyako Murakawa1,2, Yasuhiro Asahina1,3, Mina Nakagawa1, 
Sayuri Nitta1, Fukiko Kawai-Kitahata1, Hiroko Nagata1, 
Syun Kaneko1, Yu Asano1, Masato Miyoshi1, Tomoyuki Tsu-
noda1, Emi Inoue-Shinomiya1, Ayako Sato1, Yasuhiro Itsui1, 
Sei Kakinuma1,3, Seishin Azuma1, Mamoru Watanabe1; 1Gas-
troenterology and hepatology, Tokyo Medical and Dental 
University, Bunkyo, Japan; 2Clinical Laboratory, Tokyo Medical 
and Dental University, Medical Hospital, Tokyo, Japan; 3Liver 
Disease Control, Tokyo Medical and Dental University, Gradu-
ate School of Medicine, Tokyo, Japan

Backgrounds & Aims: Treatment with nucleos(t)ide 
analogs (NAs) for hepatitis B reduce the incidence of hepa-
tocellular carcinoma (HCC) . However, development of HCC 
is not completely suppressed even under suppression of 
HBV replication by NAs, and little is known about the risk 
factors for HCC among HBV patients who are treated with 
NAs . The aim of this study is to characterize the patients 
who develop HCC during NA treatment and to clarify the 
predictive factors for HCC in NA-treated patients . Methods: 
A total of 231 Japanese patients with chronic HBV infection 
undergoing NA treatment, were enrolled . Forty two, 204 
and 9 patients were treated with lamivudine (LAM), ente-
cavir (ETV) and tenofovir (TDF or TAF), respectively . The  
mean observation period was 65 .4 (12 .1-190) months .  
The antiviral effect of each NA therapies were evaluated . 
The clinical data and viral factors (HBV DNA, HBcrAg, 

HBsAg, HBeAg) were compared in HCC-developed patients 
with patients without HCC . Results: The incidence of viro-
logical response (HBV DNA level less than 1 .3 IU/ml) at 1 
year after the initiation of NA treatment was 23%, 67% 
and 80% in LAM, ETV and TDF/TAF, respectively . The levels 
of HBs-Ag and HBcrAg decreased gradually in long-term 
ETV therapy and the cumulative rate of HBsAg loss was 
5 .6% at 5 years . The median levels of serum ALT and AFP 
also significantly decreased and fibrosis marker such as 
serum albumin (ALB) levels and FIB-4 index improved after 
initiation of NA therapy . Total of 14 patients developed 
HCC and the cumulative incidence of HCC at 3, 5 and 10 
years was 4 .6, 5 .8 and 17 .6 %, respectively . At the time of 
HCC development, HBV DNA was detected (≥1 .3 IU/ml) in 
8 of 14 HCC patients, while HBV DNA was detected in only 
29 of 117 non-HCC patients (p=0 .002) . HBsAg levels were 
varied from 70 to 15600 IU/ml in HCC patients and neither 
HBsAg levels nor HBcrAg levels were associated with HCC . 
Serum M2BPGi levels at the time of HCC development 
were significantly higher than those of non-HCC patients 
(p=0 .011), and pretreatment serum ALB levels (p=0 .008) 
and fibrosis stage (≥F3) (p=0 .04) were also related to HCC 
development . Moreover, platelet count <16 .2×104 and 
serum AFP >3 .5 ng/ml were identified as on-treatment 
factors associated with HCC development after 12 months 
by multivariate analysis . Conclusions: Although NA treat-
ment suppress HBV DNA and improve the liver inflamma-
tion, progression of liver fibrosis before initiation of NA 
is a risk for HCC development during NA therapy . Insuffi-
cient suppression of HBV DNA is also associated with HCC . 
Moreover, higher levels of on-treatment AFP and M2BPGi 
are predictive factors for HCC development under during 
NA treatment .
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948
Real World Applicability of Tenofovir 
Alafenamide in Chronic Hepatitis B
Hanisha Manickavasagan1, Kenneth D. Rothstein2, 
Vishal Patel2, Riera Andres2, Santiago J. Munoz2; 1Internal 
Medicine, Drexel University College of Medicine, Philadelphia, 
PA; 2Gastroenterology and Hepatology, Drexel University Col-
lege of Medicine/ Hahnemann University Hospital, Philadel-
phia, PA

BACKGROUND: Antiviral agents for treatment of chronic 
Hepatitis B virus (HBV) are generally chosen based on 
patient history and viral load . Nucleoside analogues such 
as tenofovir and entecavir are potent and generally well 
tolerated; however certain side effects are still trouble-
some . In particular, tenofovir disopropil fumarate (TDF), 
a first-line treatment for HBV, can have renal and bone 
toxicity . A novel formulation of tenofovir prodrug was 
developed, tenofovir alafenamide (TAF), which has nearly 
90% reduction in plasma tenofovir concentration leading 
to significantly less renal and bone toxicity . Thus, TAF was 
approved as first line treatment for patients with chronic 
HBV . AIM: To assess the patients with chronic HBV on  
antiviral therapy in an academic hepatology practice 
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and evaluate candidacy for transition to TAF . METHODS: 
For each patient with chronic HBV diagnosis seen at our 
tertiary university center between January 2016 and 
December 2016, we determined the following: current 
phase of chronic HBV infection, indication and current 
antiviral therapy (AVT), and evidence of renal disease and/
or bone disease . RESULTS: 157 of 1,637 patients (10%) had 
a diagnosis of chronic HBV (58 female, 99 male, age 52±15 
yrs) . 54 of 157 did not meet guideline-based indication for 
AVT . Of the 103 patients on AVT, 57 (55%) were on TDF, 
21 (20%) on entecavir, 8 (8%) on lamivudine, and 17 (17%) 
on other AVT . Among the 57 patients on TDF, 17 patients 
(30%) had evidence of chronic kidney disease (CKD), and 
two patients (4%) had evidence of bone disease . However, 
only three TDF-treated patients (5%) had undergone 
DEXA scan . As a reference, in the phase 3 clinical trial of 
TAF and TDF, at 48 weeks, 47% of TDF-treated patients 
had bone mineral density decline of more than 3% at the 
spine, compared to only 27% of TAF-treated patients . 
CONCLUSIONS: Approximately two-thirds of chronic HBV 
outpatients at an academic hepatology program were on 
AVT in 2016, among whom, over half were on TDF . 30% of 
TDF-treated patients had evidence of CKD and therefore, 
may potentially benefit for transition from TDF to TAF . 
Furthermore, our findings indicate that providers are not 
implementing screening for bone disease in TDF-treated 
patients . If more patients on TDF therapy were screened 
for bone disease, the proportion of candidates for 
switching to TAF could increase up to 50% . We conclude 
that approximately 30% of TDF-treated HBV outpatients 
could be transitioned to TAF to reduce probability of renal 
toxicity, and perhaps an additional 20% could benefit 
from TAF to decrease bone toxicity .
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949
Incidence and predictors for HBsAg seroclear-
ance after cessation of Nuc therapy in HBeAg 
negative chronic hepatitis B patients
Rachel Wen-Juei Jeng2,3, Yi-Cheng Chen3,2, I-Shyan Sheen3,2, 
Yun-Fan Liaw1,2; 1Liver research Unit, Chang Gung Memorial 
Hospital, Linkou, Taoyuan, Taiwan; 2Chang Gung University, 
Taoyuan, Taiwan; 3Department of Gastroenterology and 
Hepatology, Chang Gung Memorial Hospital, Linkou, Taoy-
uan, Taiwan

Background: HBsAg loss is a rare event during Nuc 
therapy . It has been suggested that stopping Nuc therapy 
may increase HBsAg loss rate . However, the incidence and 
predictive factors for HBsAg loss after finite Nuc therapy 
has not yet been well studied . Aim of the study: To inves-
tigate the incidence and factors for HBsAg loss after cessa-
tion of Nuc therapy in HBeAg negative chronic hepatitis B 
patients . Patients and methods: HBeAg negative patients 
who had finite Nuc therapy according to APASL stopping 
rule but remained HBsAg seropositive were prospectively 
followed-up after end of therapy (EOT) were included . 
Retrospective HBV assays were perform if stored serum 
specimens are available . Baseline demographic and clinical 
features, on treatment factors, EOT and Off-Nuc factors 
were all compared between patients with HBsAg loss 
and those without . Cox regression analysis were done for 

predictors of HBsAg seroclearance off-Nuc therapy . All 
statistics were assayed by SAS 9 .4 . Results: A total of 679 
patients had stopped Nuc therapy and received regularly 
off-therapy follow-up were enrolled into the study . The 
mean age was 52 .7, and 86 .9% were male patients . Half 
of the patients were treatment experienced (54 .34%) and 
nearly half had cirrhosis (49 .78%) . ETV was used in 547 
patients (80 .6%), while the rest were treated with TDF 
(N=69), ADV (N=1), LAM (N=15), LdT (N=47) . Cumula-
tive HBsAg seroclearance rate by 1 and 5 year were 2% 
and 22% respectively . By Cox regression analysis (table), 
patients with lower EOT HBsAg level, those with clinical 
relapse without retreatment and those without clinical 
relapse nor retreatment were more likely to have HBsAg 
seroclearance after cessation of finite Nuc treatment while 
patients received nucleotide analogue prone to have 
HBsAg seroclearance compared to nucleoside analogue . . 
Conclusion: HBsAg seroclearance after finite therapy still 
not a common phenomenon . Those with lower EOT HBsAg 
level, those without relapse and those with relapse but no 
retreatment had a higher clearance of HBsAg seroclear-
ance .

Cox regression multivariate analysis for HBsAg seroclearance
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A combined therapeutic vaccine for chronic 
HBV and HDV infections raising broadly cross-
reactive and neutralizing antibodies and geno-
type specific T cells
Lars Frelin1, Panagiota Maravelia1, Neetu Jagya1, Georg Verch2, 
Yi Ni2, Stephan Urban2, Matti Sallberg1; 1Laboratory Medicine, 
Karolinska Institutet, Stockholm, Sweden; 2Molecular Virolo-
gie, University of Heidelberg, Heidelberg, Germany

It is generally thought that chronic infections caused by 
the hepatitis B and D viruses (HBV/HDV) can be controlled, 
or cleared, by the host immunity . During the chronic 
HBV infection a severe T cell dysfunction, or tolerance, 
is induced by the virus . In addition, the neutralizing anti-
bodies to the major surface (S) antigen determinant are 
blocked by the circulating HBV surface antigen (HBsAg) . 
However, as preS1 constitutes only a smaller portion of 
the circulating HBsAg, these antibodies are attractive to 
improve the neutralizing ability of the host . Collectively, it 
is difficult to activate, or reactivate, HBV-specific immune 
responses in this impaired and complex immunological 
setting . We therefore used different genotypes (gts) of 
the large HDV capsid antigen, HDAg, as heterologous anti-
gens to induce healthy T cells, linked to preS1 sequences, 
thereby circumventing the impaired immunity in chronic 
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HBV infection . We designed 10 DNA vaccine candidates, 
containing different combinations of preS1 and HDAg 
sequences that were evaluated for the induction of both 
neutralizing antibodies and specific T cells . We could 
show that HDAg-specific T cells were genotype-specific 
in C57BL/6 mice, thereby both HDV gt1 and gt2 strains 
need to be included in the vaccine . The various candidates 
differed in their ability to induce broadly cross reactive 
preS1 antibodies and to neutralize HBV in vitro . We iden-
tified one vaccine candidate able to induce preS1-anti-
bodies that cross reacted with the HBV genotypes A-F, and 
T cells targeting both HDV gts 1 and 2 . In addition, this 
candidate was the one most effective in inducing in vitro 
neutralizing antibodies to HBV . This unique therapeutic 
vaccine candidate uses the concept of engaging healthy 
heterologous T cells to induce both HBV- and HDV-spe-
cific immune responses in patients chronically infected by 
HBV . As a bonus, this immunotherapy will most likely also 
protect HBV infected patients against a superinfection 
with HDV . This is a good candidate for future combination 
immunotherapies against chronic HBV and possibly also 
HDV infection . 
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Response-guided route map therapy can obvi-
ously elevate response for pegylated interferon 
alfa-directed therapy in chronic HBeAg- 
positive CHB patients
Yuming Wang, Guang Yu Huang, Ze Hui Yan, Xiao 
Hong Wang; Institute for infectious diseases, southwest hos-
pital, Third Military Medical University, Chongqing, China

Introduction PEG IFN-α has played both antiviral and 
immunomodulatory immunomodulatory roles, and thus 
has a prominent HBeAg seroconversion and HBsAg clear-
ance rate compared to NUCs . Individuals in China have 
huge different response to PEG IFN-α, and there is no 
satisfied way to predict its efficacy . Currently, treatment 
is usually modified according to 24-week response . We 
have found that the early turning point (ETP), a kind of 
the early virologic response, is important in HBeAg posi-
tive CHB patients . AIM This study was to elevate efficacy 
by ETP-guided route map therapy . Material and Methods 
Total of 776 HBeAg-positive CHB patients were enrolled . 
After 12-week treatment, patients with virologic response 
(virus quantitative decrease ≥ 2 logl0 IU/ml from base-
line) continued single PEG IFN-α treatment (monotherapy 
group, n=235) . Those with virus quantitation decrease ↓2 
logl0 IU/ml from baseline were randomized to receive PEG 
IFN-α+ NUCs combination (combination group, n = 162) or 
PEG IFN-α& NUCs sequential treatment (sequential group, 
n=153), respectively . There were no significant differences 
in sex, age, HBV genotype and HBsAg level among three 
groups . Results At the end of treatment endpoint: HBsAg 
loss/seroconversion rates in monotherapy, combination 
and sequential group were 43 .3% (94/217),26 .8%(40/149) 
and 13 .4%(13/97), respectively (P↓0 .05; P↓0 .01) . The HBeAg 
seroconversion rates in monotherapy, sequential and 

combination group were 27 .2%(59/217),29 .9%(29/97), 
and 10 .7%(16/149), respectively (P↓0 .01) . No statistically 
significant difference between monotherapy and sequen-
tial group(P>0 .05) . Disclosures All the authors declare that 
there are no potential conflicts of interest, as stated in the 
abstract submission .

Fig .1 Early turning point-guided route map therapy by using 
PEG IFN-α in HBeAg-positive CHB patients Note: All patients 
that achieved HBeAg clearance without seroconversion, had 
received NUCs for more than one year after HBeAg clear-
ance .

Disclosures:

The following people have nothing to disclose: Yuming Wang
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Sequential PEG-IFNa-2a and TDF+PEG-IFNa-2a 
combination therapy after long-term nucleic 
acid analog treatment effectively reduce 
hepatitis B surface antigen levels
Miwa Kawanaka, Ken Nishino, Tomohiro Tanikawa, Taka-
hito Oka, Noriyo Urata, Jun Nakamura, Mitsuhiko Suehiro, 
Takako Sasai, Hirofumi Kawamoto; General Internal Medi-
cine2, General Medical center, Kawasaki Medical school, 
Okayama city, Japan

Background and aim:Sustained reductions in hepatitis 
B surface antigen (HBsAg) are important to suppress 
chronic hepatitis B-induced liver carcinogenesis . We previ-
ously examined the efficacy of sequential therapy with 
pegylated-interferon alpha-2a (PEG) in patients who had 
undergone long-term nucleic acid analog (NA) therapy for 
decreasing HBsAg levels and achieving a drug-free status 
(Hepatology 4, 941A, 2016) . Here, we present the week-48 
results of an ongoing trial evaluating sequential tenofir 
disoproxil fumarate (TDF)+PEG combination therapy and 
PEG therapy alone in patients who underwent long-term 
NA therapy . Methods: Among 32 patients (mean age: 
46 .6 ± 9 .7 years; male/female: 22/10; genotype C: 32) who 
were treated with NA for ≥2 years (mean, 6 .3 years), 22 
received sequential PEG therapy for 48 weeks (Group A) 
and 10 received TDF+PEG as combination therapy (Group 
B) . In Group B, TDF was added at the time of starting PEG 
or the treatment was changed to TDF from another NA . 
At the start of PEG treatment, the mean serum alanine 
aminotransferase (ALT) level was 22 .0 IU/L, the serum 
HB surface antigen (HBsAg) level was 2 .8 log IU/mL, and 
the serum HBcr antigen (HBcrAg) level was 3 .8 log U/mL . 
Five patients were HB e-antigen (HBeAg)-positive, with 
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an HBV-DNA content > 2 .2 log U/mL, who were all in 
Group B . We compared the extent of reduction in HBsAg 
levels between Groups A and B, and evaluated the factors 
contributing to a decrease in HBsAg ≥ 1 .0 log U/mL during 
PEG therapy . Result: Although patients in Group B had a 
more severe form of the disease, HBsAg levels decreased to 
a slightly greater extent than those in group A throughout 
the treatment period,(Group A vs . Group B: 12W: -0 .12 ± 
0 .19 vs . -0 .3 ± 0 .4; 24W: -0 .5 ± 0 .5 vs . -0 .3 ± 0 .3,;36W: -0 .85 
± 0 .57 vs . -0 .3 ± 0 .4,; 48W: -0 .89 ± 0 .6 vs . -0 .4 ± 0 .7) . The 
key factors contributing to a decrease of the HBsAg level 
≥ 1 .0 log IU/mL during PEG therapy was a lower HBsAg 
level (<2 .9 log U/mL), HBcrAg level (<3 .5 log U/mL), and an 
HBeAg-negative status prior to PEG therapy . Patients with 
an initially higher ALT level prior to PEG therapy had an 
ALT level > 60 IU/L during PEG therapy . For HBeAg-posi-
tive patients at the start of PEG therapy, the HBeAg level 
decreased during therapy, without an increase of HBsAg . 
In Group B with a HBV-DNA content >2 .2 log U/mL showed 
a decreased HBsAg level at the start of TDF+PEG as combi-
nation therapy . Conclusion:PEG therapy for 48 weeks 
appears to be an effective method for decreasing HBsAg 
levels after long-term NA therapy . Furthermore, TDF+PEG 
combination therapy resulted in significantly lower HBsAg 
levels and could be used safely without concern of revival .
Disclosures:

The following people have nothing to disclose: Miwa Kawanaka, 
Ken Nishino, Tomohiro Tanikawa, Takahito Oka, Noriyo Urata, 
Jun Nakamura, Mitsuhiko Suehiro, Takako Sasai, Hirofumi Kawamoto
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Antiviral characterization of a next generation 
chemical series of HBV capsid inhibitors in 
vitro and in vivo
Nagraj Mani2, Andrew G. Cole2, Janet R. Phelps1, Cory Abbott1, 
Andrzej Ardzinski2, Jeff Bechard1, Robbin Burns1, Tim Chiu1, 
Andrea Cuconati2, Bruce D. Dorsey2, Ellen Evangelista1, 
Laurel Fu1, Haitao Guo3, Troy O. Harasym1, Agnes Jarosz1, 
Salam Kadhim1, Steven Kultgen2, Kaylyn Kwak1, Amy C. Lee1, 
Alice H. Li1, Sara Majeski1, Kevin McClintock1, Angela Miller1, 
Chris J. Pasetka1, Stephen P. Reid1, Rene Rijnbrand2, Alex-
ander Shapiro1, Kim Stever2, Sunny Tang1, Xiaowei Teng1, 
Xiaohe Wang2, Hu Zhang3, Michael J. Sofia2; 1Arbutus Bio-
pharma Corp., Burnaby, BC, Canada; 2Arbutus Biopharma Inc., 
Warminster, PA; 3Indiana University, Indianapolis, IN

Background and Aims: The process of HBV pregenom-
ic(pg) RNA encapsidation by core protein is essential for 
viral replication and critical for viral genome synthesis, 
infectious virion production and maintenance of nuclear 
cccDNA levels . Targeting capsid assembly by small mole-
cule capsid inhibitors translates into antiviral activity in 
vitro, in vivo and in chronic hepatitis B patients, providing 
a validated target for the development of novel anti-HBV 
agents mechanistically distinct from nucleos(t)ide analogs . 
We have optimised a novel chemical series of small mole-
cule capsid inhibitors for drug-like properties and eval-
uated them for antiviral activities in vitro and in vivo . 
Methods: Antiviral activity was evaluated in HBV cell 
culture models and quantified using bDNA or qPCR assays 
and cytotoxicity using cell titer glo reagent . A biochemical 
assay was used to evaluate the activity of compounds on 
capsid assembly . X-ray crystallography was used to eluci-
date compound binding site on core protein CpY132A 
and guide potency optimization . The effect of compounds 
on HBV pgRNA encapsidation was determined using the 

HepAD38 cell culture system . In vivo antiviral activity of 
select analogs was determined using a hydrodynamic injec-
tion HBV mouse model . Results: A novel chemical series of 
capsid inhibitors was optimized for drug-like properties 
and antiviral potency through the application of tradi-
tional medicinal chemistry structure:activity relationship 
and structure-guided drug design to generate compounds 
with in vitro EC50 values for viral replication in the sub-50 
nM range . Mechanism of action studies in HepAD38 cells 
showed that representatives of this series inhibited pgRNA 
encapsidation without affecting intracellular pgRNA or 
core protein levels . X-ray crystallography data of a repre-
sentative compound bound to an assembly deficient core 
protein mutant identified the binding site to be similar 
to other known capsid inhibitors (i .e ., at the same core 
protein dimer:dimer interface) and provides a rationale 
for improved potency through further electrostatic inter-
action and increased binding affinity . In a 7-day hydrody-
namic injection HBV mouse model, oral administration of 
representative compounds demonstrated strong dose-de-
pendent antiviral activity with up to ~2 .5 log reduction 
in serum HBV DNA vs the vehicle control . Conclusions: 
A novel chemical series of compounds representing a 
new generation of capsid inhibitors demonstrated good 
drug-like properties and antiviral activities in HBV model 
systems .
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954
The safety, immunogenicity and efficacy of 
TVGV-HB, a therapeutic HBV vaccine, in immu-
nocompetent HBV mouse models
Chia-Kuan Peng1, Wei-Hsiang Lin1, Jau-Hau Horng2, Chia-
Mao Wu1, Pei-Jer Chen3; 1THEVAX Genetics Vaccine Co., Ltd, 
Zhubei City, Hsinchu County, Taiwan; 2Graduate Institute of 
Microbiology, College of Medicine, National Taiwan Uni-
versity, Taipei, Taiwan; 3Department of Medical Research, 
National Taiwan University Hospital and National Taiwan 
University College of Medicine, Graduate Institute of Clinical 
Medicine, National Taiwan University Hospital and National 
Taiwan University College of Medicine, Taipei, Taiwan

Background: Hepatitis B virus (HBV) infection is a global 
health issue and major cause of chronic hepatitis and 
hepatocellular carcinoma . Antiviral drugs have been 
widely used to control chronic hepatitis B, but the cure 
rate of chronic hepatitis remains less than 10% . Therefore, 
TVGV-HB, which is an HBx-containing fusion protein with 
oligodeoxynucleotide (ODN) 1826 adjuvant, was devel-
oped as a therapeutic vaccine . Method: In the present 
study, the immunogenicity, safety profile, prophylactic, 
and therapeutic activities of TVGV-HB was investigated in 
HBV-carrying immunocompetent mouse model . Results: 
HBx-specific Th1-biased cell-mediated immune responses 
and HBx-specific memory T cells were found after three 
weekly vaccinations of TVGV-HB in C57BL/6J mice . For 
prophylactic efficacy study, the CBA/caJ mice which were 
vaccinated with three weekly doses of TVGV-HB, placebo 
or ODN1826 along before hydrodynamic injection (HDI)-
based HBV-transfection . All the mice of TVGV-HB vacci-
nated group survived without severe adverse effects, and 
cleared Hepatitis B surface antigen (HBsAg) within 3 weeks 
after the HDI-based HBV-transfection, whereas mice in the 
placebo and adjuvant groups retained HBsAg carriage . 
Furthermore, HDI-transfected CBA/caJ mice persistently 
carrying HBV genotype A, B and C were respectively used 
for TVGV-HB therapeutic efficacy studies . After TVGV-HB 
vaccination, alanine transaminase (ALT) levels fluctuated 
in HBV genotype A persistent CBA/caJ mice; serum HBsAg 
and HBV DNA levels were dramatically decreased then 
were undetectable in 90% (9 out of 10) mice . The hepatitis 
B core antigen (HBcAg) and viral DNA disappeared in the 
liver of TVGV-HB vaccinated mice . In contrast, serum HBV 
DNA, serum HBsAg and liver HBcAg persisted in placebo 
and adjuvant along groups . In CBA/caJ mice persistently 
carrying genotype B or C HBV, respectively, TVGV-HB 
vaccination exerted similar efficacy . Conclusion: TVGV-HB 
vaccine demonstrated a good safety profile and cross-gen-
otype efficacy in clearance of viremia and antigenemia in 
HBV genotype A, B and C persistent CBA/caJ mice and may 
become a novel therapeutic vaccine against chronic HBV 
infection .
Disclosures:

Jau-Hau Horng - Grant/Research Support: TheVax Genetics Vaccine Co .

Pei-Jer Chen - Advisory Committees or Review Panels: BMS, GSK, 
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Correlations of baseline and early changes in 
bone and renal tubular biomarkers with BMD 
changes on TAF/ TDF treatment
Pietro Lampertico4, Namiki Izumi5, Magdy Elkhashab6, 
Xiaoli Ma7, Vithika Suri1, Shuyuan Mo1, John F. Flaherty1, 
Anuj Gaggar1, Mani Subramanian1, Dzhamal Abdura-
khmanov3, Ki Tae Yoon8, Abhijit Chowdhury2, Wai-Kay Seto9; 
1Gilead Sciences, Foster City CA, CA; 2Institute of Post Grad-
uate Medical Education and Research, Chandigarh, India; 
3Sechenov First Moscow State Medical University, Moscow, 
Russian Federation; 4Fondazione IRCCS Ca’ Granda Osped-
ale Maggiore Policlinico, Università di Milano, Milan, Italy; 
5. Department of Gastroenterology and Hepatology, Japan 
Red Cross Musashino Hospital, Tokyo, Japan; 6Toronto Liver 
Centre, Toronto, ON, Canada; 7Xiaoli Ma, PC, Bryn Mawr, Bryn 
Mawr, PA; 8University Clinical Hospital #1, Moscow, Russian 
Federation; 9Queen Mary Hospital, Hong Kong, Hong Kong

Background: Results from two phase 3 studies comparing 
TAF with TDF have demonstrated improved bone safety 
with TAF treatment . The identification of patients at base-
line and early in treatment who are at risk for developing 
significant bone disease can help in optimizing antiviral 
regimens . Here, we evaluate renal and bone biomarkers at 
baseline and after 24 weeks of TAF or TDF therapy to eval-
uate associations with BMD declines at Week 96 . Methods: 
In two identically-designed Phase 3 studies of TAF, patients 
were randomized 2:1 to TAF 25 mg QD or TDF 300 mg 
QD, each with matching placebo . Renal Biomarkers (serum 
and urine phosphate (PO4), serum and urine calcium (Ca), 
serum Ca:PO4 ratio and markers of tubular dysfunction 
(RBP and B2M) and bone biomarkers (PTH, BsAP, OC, CTX 
and P1nP) were serially measured throughout the study 
and were used in the analysis; correlations were calcu-
lated using Spearman Correlation coefficients . Results: 
The 1298 patients in this analysis were 37% female, 9% 
with a fibrotest score >0 .75, had a mean (SD) eGFR of 110 
(28 .2) mL/min, and a mean (SD) BMD hip (0 .96 (0 .146)) 
and spine (1 .06 (0 .172)) . 1% and 7% had osteoporosis by 
hip and spine t-scores, respectively . At baseline, among 
serum bone biomarkers, serum OC had the strongest 
correlation with urine tubular markers (correlation coef-
ficient -0 .14 and -0 .17, p<0 .0001) . Baseline bone and renal 
biomarkers overall are weakly correlated with Week 48 
and 96 BMD declines, with the highest correlation seen 
with baseline sPO4 (correlation coefficient -0 .1; p=0 .0015) . 
When evaluating >3% declines in spine BMD at Week 96, 
the strongest baseline associations were with urine RBP 
(coefficient -0 .12; p<0 .0001) . >3% declines in hip and spine 
BMD at Week 96 were significantly associated with week 
24 on treatment changes in B2M (coefficient -0 .095 and 
-0 .10 p=0 .0016 and 0 .0008) as well as the bone biomarkers 
except PTH (all p<0 .0001) . By multivariate analyses, higher 
baseline RBP and sPO4 levels were factors associated with 
greater declines in BMD at week 96, while at week 24, 
TDF treatment and increases from baseline in CTX and 
sCa were most significantly associated (table 1) . Conclu-
sions: Bone and renal (particularly the tubular) biomarkers 
appear to correlate with changes in BMD . These data 
suggest that biomarkers may be useful early surrogates 
for BMD change over time . The role of these markers as 
predictors of BMD change will require further validation .
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Rebound of HBV DNA after cessation of 
nucleos/tide analogues in chronic hepatitis B 
patients with undetectable cccDNA
Ching-Lung Lai1,2, Danny Wong1,2, Chi Hang J. Yuen1, Chi 
Hang Wu1, Charles Cheng1, Vincent Ngai1, Malgorzata Kopa-
niszen1, Wai-Kay Seto1,2, James Fung1,2, Man-Fung Yuen1,2; 
1Medicine, The University of Hong Kong, Hong Kong SAR, 
Hong Kong; 2State Key Laboratory for Liver Research, The 
University of Hong Kong, Hong Kong, Hong Kong

Introduction: In a previous study of 43 chronic hepatitis 
B (CHB) patients on long-term (72-145 months) nucleos/
tide analogues (nucs) with 3 liver biopsies, 21 patients had 
cccDNA levels below detection limit . Patients and Methods: 
19 of the 21 patients with cccDNA levels below detection 
limit were recruited into a follow-up study, approved by 
the hospital Institution Review Board . 13 of these patients 
were randomly selected to stop taking the nucs, while the 
remaining 6 continued to take the nucs . All patients were 
seen at 4 weekly intervals with monitoring of serum HBV 
DNA, surface antigen (HBsAg) titers, core-related antigen 
(HBcrAg) titers as well as liver biochemistry . Nucs were 
recommenced when the HBV DNA levels rose to >2000 IU/ 
mL . Results: All 19 patients had undetectable HBV DNA 
at baseline . The 6 patients who continued to receive nucs 
all had undetectable HBV DNA at the last follow-up (24 
weeks) . Of the 13 patients who stopped taking nucs, 12 
had rebound of HBV DNA and were recommenced on nucs . 
Only 1 patient continued to have undetectable HBV DNA 
up to week 24 . The parameters at baseline and at the time 
of HBV DNA rebound of the 12 patients are summarized in 
Table 1 . Only 3 patients had substantial elevations of ALT 
levels following the resumption of nucs, with one patient 
having a peak ALT of 1764 and HBV DNA of 389,000 IU/
mL . This patient was on telbivudine, which was switched 
to tenofovir though there were no telbivudine-related 
mutations on sequencing . Bilirubin and prothrombin 
time remained normal for all 12 patients . At the time of 

HBV DNA rebound there was a simultaneous significant 
rise in HBcrAg, but the HBsAg titers remained the same . 
Conclusions: Following cessation of treatment, HBV DNA 
levels became elevated in 12 out of 13 patients who had 
“undetectable” cccDNA on long-term nucs . Small amount 
of cccDNA in hepatocytes, not detectable by our assay, 
can still cause HBV DNA rebound . Nucs should be taken 
on a long-term basis, except for the small proportion of 
patients with loss of HBsAg .

Table 1

All values are expressed as median (range)
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Structural determinants of the post-entry anti-
viral effects of nucleic acid polymers against 
HBV infection in vitro
Matthieu BLANCHET1, Andrew Vaillant1, Patrick Labonté2; 
1Replicor Inc., Montreal, QC, Canada; 2INRS-Institut 
Armand-Frappier, Laval, QC, Canada

Background: Nucleic acid polymers (NAPs) block the 
release of duck hepatitis B (DHBV) surface antigen from 
hepatocytes in DHBV-infected ducks and clear HBV surface 
antigen (HBsAg) in several proof-of-concept clinical trials 
in patients with chronic HBV and HBV/HDV infection . 
The post-uptake trafficking of phosphorothioate oligo-
nucleotides in cultured primary human hepatocytes and 
hepatocyte-derived cell lines is altered compared to that 
in situ, which has until recently made the examination 
of post-entry effects of NAPs in vitro difficult . Methods: 
Recently, we developed a novel electroporation-based 
protocol that restores the pharmacological activity of 
NAPs in vitro in HepG2 .2 .15 cells observed in vivo in the 
duck model and in human patients (inhibition of secretion 
of subviral particles) . Using electroporation to deliver a 
variety of control and active NAPs into HepG2 .2 .15 cells, 
concentrations of HBsAg (Murex) and HBeAg (Diasorin) in 
the supernatant were monitored by ELISA . HBV mRNA was 
monitored by RT-qPCR . Virions in the supernatent were 
monitored by qPCR of HBV DNA from pre-S1 immuopreci-
pated virions . Results: As previously reported, the clinically 
active NAPs REP 2055 and REP 2139 resulted in a clear dose 
dependent decrease in secreted HBsAg in the superna-
tant, with only mild alterations of intracellular HBsAg, and 
no noticeable reduction of intracellular HBV mRNA . The 
release of virions was not altered by REP 2055 treatment . 
Phosphorothioation of NAPs was essential for this effect, 
demonstrating that amphipathic interactions are driving 
this post-entry activity . Additional selectivity has now been 
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shown for NAPs by observing that upon electroporation 
of NAPs, the reduction of HBsAg secretion is not accom-
panied by similar reductions in HBeAg secretion . Addition-
ally, the inhibition of HBsAg secretion by NAPs has been 
shown to be size dependent, with analogs of REP 2055 of 
shorter length displaying weaker activity . At least part of 
this post-entry effect is occurring in an acidified intracel-
lular compartment as the acid-inactivated NAP REP 2031 
also displayed a reduced post-entry activity . Conclusions: 
These results demonstrate that NAPs selectively target the 
release of subviral particles and that this antiviral effect 
involves the interaction of NAPs with a large amphipathic 
target located in an acidified, intracellular compartment . 
These results in HepG2 .2 .15 cells mirror the structural 
determinants of the post-entry antiviral effects of NAPs 
obtained in vivo in the duck model . This model system 
will be instrumental to further characterize the molecular 
target(s) of NAPs causing their post-entry antiviral effects .
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Reduced hepatitis B and D viral entry using 
clinically applied drugs as novel inhibitors of 
the bile acid transporter NTCP
Joanne Donkers1, Benno Zehnder2, Stephan Urban2,3, 
Stan F. van de Graaf1; 1Gastroenterology & Hepatology 
and Tytgat Institute for Liver and Intestinal Research, Aca-
demic Medical Center Amsterdam, Amsterdam, Netherlands; 
2Department of Infectious Diseases, Molecular Virology, Uni-
versity Hospital Heidelberg, Heidelberg, Germany; 3German 
Center for Infection Research, Heidelberg University, Heidel-
berg, Germany

Background: The sodium taurocholate co-transporting poly-
peptide (NTCP, SLC10A1) is the main hepatic transporter of 
conjugated bile acids, and the entry receptor for hepatitis 
B virus (HBV) and hepatitis delta virus (HDV) . Myrcludex B, 
a synthetic peptide mimicking the NTCP-binding domain of 
HBV, effectively blocks HBV and HDV infection . Myrcludex 
B irreversibly inhibits NTCP-mediated bile acid uptake, 
suggesting that also other NTCP inhibitors could poten-
tially be a novel treatment of HBV/HDV infection . This 
study aims to identify clinically-applied compounds inter-
vening with NTCP-mediated bile acid transport and HBV/
HDV infection . Methods: 1280 FDA/EMA-approved drugs 
were screened to identify compounds that reduce uptake 
of taurocholic acid and lower Myrcludex B-binding in U2OS 
cells stably expressing human NTCP . HBV/HDV viral entry 
inhibition was studied in HepaRG cells . Results: The four 
most potent inhibitors of human NTCP identified here 
were rosiglitazone (IC50 5 .1μM), zafirlukast (IC50 6 .5μM), 
TRIAC (IC50 6 .9μM), and sulfasalazine (IC50 9 .6μM) . Chicago 
sky blue 6B (IC50 7 .1μM) inhibited both NTCP and ASBT, a 
distinct though related bile acid transporter . Rosiglitazone, 
zafirlukast, TRIAC, sulfasalazine, and chicago sky blue 6B 
reduced HBV/HDV infection in HepaRG cells in a dose-de-
pendent manner . Conclusion: Five out of 1280 clinically 
approved drugs were identified that inhibit NTCP-me-
diated bile acid uptake and HBV/HDV infection in vitro. 
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Serum HBV RNA is a Predictor of the Genetic 
Resistant Mutations with Entecavir Treatment in 
Chronic Hepatitis B Patients
Xiaxia Zhang, Hao Luo, Hongli Xi, Jianhong Chen, Chi-
hong Wu, haiying lu, Na Huo, Xiaoyuan Xu; Department of 
Infectious Diseases, Peking University First Hospital, Beijing, 
China

Background: Entecavir (ETV) has been widely used for 
the therapy of chronic hepatitis B virus (CHB) infection . 
The lacking of viral-encoded RNA-dependent DNA poly-
merase proofreading activity and the extremely high 
rate of viral replication lead to the emergence of genetic 
resistant mutations, which will result in recurrence 
of disease activity . However, there is no useful serum 
biomarker that can predict the emergence of genetic 
resistant mutations during ETV treatment . Methods: A 
total of thirty CHB patients were included in this study . 
The genetic resistant mutations were assayed by High-
Throughput Sequencing in IlluminaMiseq platform . 
Serum HBV RNA was extracted from the serum samples 
before the initiation of ETV therapy and 24 weeks after 
the start of therapy . The target fragment was ligated 
with the constructed PMD19-T vector . The values of the 
plasmids were counted as gradient and the product was 
determined by real-time quantitative PCR (RT-PCR) using 
TAMARA probes . Results: According to the frequencies of 
resistant mutations by the second generation sequencing, 
all patients were divided into genetic resistance group 
(n = 9, mutation frquency≥10%) and non-gene resistant 
group (n = 21, mutation frequency<10%) . At baseline, the 
surface antigen of hepatitis B (HBsAg) of resistant group 
was higher than that in non-resistant group, and the level 
of serum HBV RNA was lower than that of non-resistant 
group . The level of HBV DNA in genetic resistant group 
was significantly higher than that in non-resistant group 
(p=0 .033) . But there were significant differences in serum 
HBV RNA levels between the two groups after treatment 
for 24 weeks (5 .39 ± 0 .59,3 .52 ± 1 .43, p = 0 .000) . The 
average serum HBV RNA level in the resistant group was 
significantly higher than that in the non-resistant group . 
The changes in serum HBV RNA levels determined by real-
time PCR highly correlated between groups (r = 0 .686, 
p = 0 .000) . Thenty-five patients were hepatitis B virus e 
antigen (HBeAg) positive, 10 of them developed HBeAg 
seroconversion . Serum HBV RNA levels had statistically 
significant differences between the two groups after 24 
weeks treatment (p < 0 .05) . There was a linear relationship 
between HBV RNA levels and HBV DNA levels in patients 
with HBeAg-positive seroconversion (r = 0 .651, p = 0 .09) . 
Discussion: The level of serum HBV RNA in the early anti-
viral therapy can predict the occurrence of genetic resis-
tance mutations, and the average serum HBV RNA level in 
the genetic resistant group was significantly higher than 
that in the non-resistant group . At the same time, the 
serum HBV RNA levels can early predict HBeAg serological 
conversion during follow-up treatment .
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Jianhong Chen, Xiaoyuan Xu
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960
Cessation of Nucleos(t)ide Analogue therapy 
after HBeAg seroconversion does not lead to 
increased HBsAg loss rates: an international, 
multi-ethnic cohort study
Stijn Van Hees1,2, Heng Chi3, Bettina E. Hansen3,4, Ste-
fan Bourgeois1,5, Hans Van Vlierberghe6, Thomas Ser-
sté7, Sven Francque1,2, David K. Wong4, Sprengers Dirk8, 
Isabelle Colle9, Christophe Moreno10, Frederik Nevens11, 
Harry L. Janssen3,4, Thomas Vanwolleghem1,3; 1Department of 
Gastroenterology and Hepatology, Antwerp University Hos-
pital, Antwerp, Belgium; 2Laboratory of Experimental Med-
icine and Pediatrics, Antwerp University, Antwerp, Belgium; 
3Department of Gastroenterology and Hepatology, Eras-
mus MC University Medical Center, Rotterdam, Netherlands; 
4Toronto Centre of Liver Disease, University Health Network, 
Toronto General Hospital, University of Toronto, Toronto, ON, 
Canada; 5Department of Gastroenterology and Hepatology, 
ZNA Antwerp, Antwerp, Belgium; 6Department of Gastroen-
terology and Hepatology, Ghent University Hospital, Ghent, 
Belgium; 7Department of Gastroenterology and Hepatology, 
Saint-Pierre University Hospital, Brussels, Belgium; 8Depart-
ment of Gastroenterology and Hepatology, GZA Antwerp, 
Antwerp, Belgium; 9Department of Gastroenterology and 
Hepatology, ASZ Aalst, Aalst, Belgium; 10Department of Gas-
troenterology, Hepatopancreatology and Digestive Oncology, 
CUB Hôpital Erasme, Université Libre de Bruxelles, Brussels, 
Belgium; 11Department of Hepatology, University Hospitals 
KULeuven, Leuven, Belgium

Background: In HBeAg negative chronic HBV (CHB) 
patients, cessation of Nucleos(t)ide Analogue (NA) treat-
ment may lead to flares and higher HBsAg loss rates . We 
studied whether NA stop after NA induced HBeAg Serocon-
version (SC) is associated with increased HBsAg loss rates in 
a large, multi-ethnic cohort of CHB patients . Methods: This 
is an international, pooled analysis of non-immune-sup-
pressed, mono-infected CHB patients with NA-induced 
HBeAg SC . A Cox regression model was used to identify 
predictive factors for HBsAg loss after HBeAg serocon-
version . Follow-up time was calculated as the time from 
HBeAg SC to HBsAg loss or loss-to-follow-up . NA cessa-
tion was included as a time-dependent covariate . A clock-
reset approach was applied to plot a Kaplan-Meier survival 
curve . Results: The cohort consists of 178 patients (75% 
male; 57% Caucasian; 31% Asian) with NA-induced HBeAg 
SC after a median treatment duration of 1 .3 years . Median 
age at HBeAg seroconversion was 40 .3 years . Treatment 
was stopped in 106 patients after a median consolidation 
therapy of 11 .3 months . There was no difference in age 
at HBeAg SC in patients who stopped or continued treat-
ment (median: 39 .6 vs 42 .0 years, p=0 .805) . HBsAg loss was 
observed in 15 patients on treatment and 15 off treat-
ment . A Cox regression model showed that NA stop after 
HBeAg SC was not associated with HBsAg loss (HR 1 .630, 
p=0 .251), whereas older age at HBeAg SC was (HR 1 .033, 
p=0 .008) . Prolonging consolidation treatment beyond 6 
months (HR 1 .759, p=0 .266) or 1 year (HR 1 .576, p=0 .459) 
did not affect the results . Patients who continued treat-
ment had a shorter follow-up (median 1 .3 vs . 3 .7 years, 
p<0 .001) and had more often cirrhosis (40% vs 24%, 
p=0 .029) . Conclusion: Despite a longer median follow-up 
time, cessation of NA after HBeAg seroconversion did not 
increase the chance of subsequent HBsAg loss compared 
to NA continuation, irrespective of consolidation treat-
ment duration .
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REST-B Study: Long-term safety and efficacy of 
Tenofovir Disoproxil Fumarate in Chronic Hepa-
titis B (CHB): A multicenter real life cohort
Spilios Manolakopoulos1, Hariklia Kranidioti1, Ioannis Gou-
lis2, Christos K. Triantos3, Anastasia Kourikou1, Eva Tsentemi-
dou5, Chrysostomos Tsolias3, Konstatinos Thomopoulos3, 
Michail Gizis4, Melanie Deutsch1, George V. Papatheodor-
idis4; 1Second Department of Internal Medicine, National and 
Kapodistrial University of Athens, Athens, Greece; 2Gastrene-
trology, Hippokrateion General Hospital Thessaloniki, Thessa-
loniki, Greece; 3Gastrenterology, University Hospital of Patras, 
Patras, Greece; 4Academic Department of Gastroenterology, 
Laiko General Hospital, Athens, Greece; 5Gastroenterology, 
Hippokrateion General Hospital, Thessaloniki, Greece

Background and Aim Tenofovir dipivoxil fumarate (TDF) 
has been proposed as a first line antiviral agent for CHB . 
Although there is enough evidence indicating that long-
term therapy with TDF is associated with high rates of 
viral suppression, safety issues remain relevant . We aimed 
to evaluate the efficacy and safety of TDF in a real world 
setting . Methods This is a retrospective-prospective study 
of CHB patients under long-term treatment with TDF . We 
enrolled 275 [15 HBeAg-positive, 27 with signs of portal 
hypertension, 168 males, mean age: 56±14 years, 147 
(53%) were >60 years, median HBV DNA 3 .6 (1 .6-9 .5) log10 
IU/mL] CHB patients receiving TDF for 60 (4-161) months 
in four Academic liver units (2 in Athens, 1 in Thessa-
loniki, 1 Patras) . Virological remission was defined by 
undetectable serum HBV DNA with sensitive PCR assays . 
Clinical management was based on clinicians’ judgment . 
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Results We analyzed 258/275 (15 HBeAg-positive) patients 
who have been treated for >12 months with TDF . 114 
(44%) patients were treatment naïve and 65 (25%) had 
comorbidities (diabetes, hypertension, dyslipidemia) . 
Virological remission rates were 96 .5% and 98 .8% at 24 
and 48 months, respectively . Biochemical remission rates 
according to AASLD criteria (ALT <30/19 IU/L for males/
females) were 53%, 71%, 67%, and according to tradi-
tional criteria (ALT<40 IU/L) were 79%, 87%, 89% at 12, 
24, 48 months, respectively . Age, gender, diabetes, BMI, 
hypertension, therapy with statins were not associated 
with biochemical remission . Four patients (1 HBeAg-pos-
itive) presented HBsAg clearance after 36 (24-92) months 
of therapy . There was a significant reduction in mean 
liver stiffness measurements (LSM) between baseline 
and last visit (10±8 vs 8±6 kPa, p<0 .0001) . 3 .4% of the 
patients had eGFR <50 ml/min/1 .73m2 at baseline . There 
was a non-significant decline in eGFR between baseline 
and last visit (96 .7 ± 2 .1 vs 92 ± 2 .3 ml/min/1 .73m2, p=ns) . 
Ten (3 .9%) patients developed eGFR <50 ml/min/1 .73m2 . 
During the follow-up period, 26 (10 .4%) of the patients 
presented persistent hypophosphatemia (<2 .4 mg/dl) and/
or increase of creatinine levels >0 .5 mg/dl compared to 
baseline . Clinicians decided to discontinue TDF due to 
adverse events (3 renal associated, 2 osteopenia, 3 others) 
in 8 patients . Conclusion Our real world data showed that 
25% of our patients had comorbidities and more than 
half were older than 60 years at baseline . We confirmed 
that long-term therapy with TDF in CHB achieves not only 
high rates of virological remission but improvement in 
liver stiffness and possible fibrosis as well . However, 10% 
of our cohort developed signs of significant glomerular or 
tubular dysfunction .
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Screening for microRNAs to suppress hepatitis 
B virus replication
Susumu Hamada-Tsutsumi3, Yutaka Naito1, Yusuke Yama-
moto1, Yusuke Yoshioka1, Koichi Watashi2, Takahiro Ochiya1, 
Yasuhito Tanaka3; 1Division of Molecular and Cellular Medi-
cine, National Cancer Center Research Institute, Tokyo, Japan; 
2Department of Virology II, National Institute of Infectious 
Diseases, Tokyo, Japan; 3Department of Virology and Liver 
Unit, Nagoya City University Graduate School of Medical Sci-
ences, Nagoya, Japan

Background: Although conventional hepatitis B virus 
(HBV) treatments successfully control HBV replication, the 
complete eradication of HBV still remains a challenge . 

Since recent studies have shown that several human 
microRNAs (miRNAs) have ability to suppress or enhance 
HBV replication, searching for miRNAs that affect HBV 
replication and investigating their antiviral mechanisms 
will lead to identification of novel host factors respon-
sible for the HBV replication cycle . Here, we performed a 
functional screening with a library of 2048 human mature 
miRNA mimics to identify novel therapeutic targets that 
have a strong antiviral effect on HBV . Methods: HepG2-
NTCP-C4 cells were infected with HBV at 3,000 copies/cell 
and independently transfected with miRNA mimics four 
days after infection . Culture supernatants were collected 
nine days after infection and tested for HBV DNA and 
HBsAg levels by quantitative PCR and ELISA respectively . 
Results: We identified 39 miRNAs as candidate repressors 
of HBV replication . Among them, 9 miRNAs, including 
miR-204, strongly suppressed both HBV DNA and HBsAg in 
an HBV infection model . Interestingly, we also identified 
Rab22a as an miR-204 target and inhibition of Rab22a also 
suppressed intracellular and extracellular HBV DNA levels 
in HBV-producing cells, suggesting that Rab22A might 
be involved in the antiviral mechanism of miR-204 . These 
findings contribute to the understanding of the roles of 
miRNAs underlying HBV replication . Conclusion: We iden-
tified miRNAs that strongly suppress HBV replication, and 
found possible involvement of Rab22A in the antiviral 
mechanism of miR-204 .
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Treatment efficacy and safety of tenofovir diso-
proxil fumarate (TDF) in naïve chronic hepatitis 
B for 144 weeks: a Real Life multicenter cohort 
study in Korea
Myeong Jun Song1, Jeong Won Jang1, Si Hyun Bae1, Seung 
Kew Yoon1, Hee Yeon Kim1, Chang Wook Kim1, Do Seon Song1, 
Chan Ran You1, Sung Won Lee1, Jung Hyun Kwon1, Soon 
woo Nam1, Sang Gyune Kim2, Young Seok Kim2, Seok 
Hyun Kim3, Byung Seok Lee3, Eun-Young Cho4, Hae Lim Lee1, 
Tae-Hee Lee5; 1College of Medicine, The Catholic Univer-
sity of Korea, Seoul, Korea (the Republic of); 2Department 
of Internal medicine, Soonchunghyang University College of 
Medicine, Bucheon, Korea (the Republic of); 3Chungnam Uni-
versity College of Medicine, Daejeon, Korea (the Republic of); 
4Wonkwang University School of Medicine, Iksan, Korea (the 
Republic of); 5Internal medicine, Konyang Univeristy, College 
of Medicine, Daejeon, Korea (the Republic of)

Aims: We aimed to evaluate the efficacy and safety of 
tenofovir disoproxil fumarate (TDF) therapy in naïve 
chronic hepatitis B (CHB) patients for 144 weeks in Korean 
real life practice . Methods: 579 naïve CHB patients at 12 
medical centers were enrolled from Sep, 2015 to Jan, 2016 
by retrospective and prospective design (NCT02533544) . 
We compared the virological responses (HBV DNA<116 
copies) and renal safety of treatment naive patients . 
Results: In this cohort, 465 (80 .3%), 298 (51 .4%) and 157 
(27 .1%) CHB patients completed 48, 96, and 144 weeks, 
respectively . Overall complete virological response (CVR) 
showed 59 .5%, 78 .1%, and 79 .6% of patients at week 48, 
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96, and 144 respectively . In HBeAg positive CHB, CVR at 
week 48, 96 and 144 showed 49 .0%, 71 .7% and 78 .4%, 
respectively . HBeAg loss and seroconversion rate at 
week 46, 96, and 144 showed 17 .8%, 22 .7%, 36 .3%, and 
7 .8%, 9 .2%, 14 .7%, respectively . In HBeAg negative CHB, 
CVR at week 48, 96 and 144 showed 75 .0%, 87 .5% and 
81 .3%, respectively . Overall ALT normalization showed 
76 .2%, 81 .1%, and 84 .11% of patients at week 48, 96, 
and 144 respectively . In multivariate analysis, HBeAg posi-
tive showed independent factors of CVR at week 46 and 
96, although baseline HBV DNA was independent factor 
of CVR at week 48 . However, at week 144, there was 
no significant factor of CVR including viral factors, BMI, 
and comorbidities . In renal safety, 2(0 .9%) CHB patients 
showed elevated creatinine (>0 .5mg/dL) . In analysis for 
change of eGFR, older age (≥65) showed significant reduc-
tion at week 48 and 96 (P=0 .00415 and 0 .0412, respec-
tively) . Comorbidities (diabetes or hypertension) also 
significantly showed reduction at week 48 (P=0 .0098) 
Conclusions: TDF therapy demonstrated sustained viral 
suppression and a favorable safety throughout 3 years . 
However, close monitoring of eGFR should be mandatory 
when treating CHB patients receiving TDF, particularly 
those with older age or comorbidities .
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The possible association between hepatic 
steatosis and decreased treatment efficacy in 
patients receiving sequential therapy for hepa-
titis B virus
Hirayuki Enomoto, Nobuhiro Aizawa, Yoshiyuki Sakai, 
Naoto Ikeda, Kazunori Yoh, Ryo Takata, Kunihiro Hase-
gawa, Yukihisa Yuri, Yuho Miyamoto, Minako Inoue, Chik-
age Nakano, Noriko Ishii, Akio Ishii, Tomoyuki Takashima, 
Takashi Nishimura, Hiroki Nishikawa, Yoshinori Iwata, 
Hiroko Iijima, Shuhei Nishiguchi; Hyogo College of Medicine, 
Nishinomiya, Japan

BACKGROUND: Because of the increasing prevalence of 
fatty liver disease, its importance—in relation to the treat-
ment of hepatitis B virus (HBV)-positive patients in the 
clinical setting—is increasing . However, in comparison to 
hepatitis C, the clinical significance of concomitant fatty 
liver in HBV-positive patients has not been sufficiently clari-
fied . We reported that sequential therapy with nucleoside/
nucleotide analogues (NAs) followed by pegylated-inter-
feron α 2a (PEG-IFNα) is beneficial in Japanese patients 
with HBV . We herein evaluated the influence of fatty 
liver on the efficacy of treatment . METHODS: We enrolled 
patients who had undergone long-term treatment with 
NAs (>2 years) and who were switched to PEG-IFNα therapy 
(180 μg/week for 48 weeks) without a combination period . 
Forty-three patients were evaluated and underwent a liver 
biopsy before the initiation of PEG-IFNα therapy . The char-
acteristics of the patients were as follows: median age, 43 
years (range: 26-74 years); median period of NA adminis-
tration, 4 .3 years (range: 2 .0-11 .3); and 15 patients were 

positive for HBe antigen, while 28 patients were nega-
tive for HBe antigen . NA treatment was considered to be 
effective if the HBV-DNA level was reduced to <2 .1 log 
copies/mL at the end of NA treatment . We also evaluated 
the changes in the levels of HBV markers, including HBs 
antigen (HBsAg) and HB core-related antigen (HBcrAg), 
at the start and end of PEG-IFNα . RESULTS: Among 43 
patients, 12 patients had histologically-proven hepatic 
steatosis (>5%) . At the end of NA treatment, the rate of 
patients with a low HBV-DNA load (<2 .1 log copies/mL) 
was significantly lower in patients with hepatic steatosis 
than in patients without (7/12: 58 .3% vs . 28/31: 90 .3%, p = 
0 .028) . At the start of PEG-IFN α 2a treatment, there was 
no significant difference in the HBsAg [log IU/mL] (3 .12 
± 0 .77 vs . 3 .31 ± 0 .16; P = 0 .440) and HBcrAg levels [log 
copies/mL] (4 .49 ± 1 .30 vs . 4 .92 ± 1 .01; P = 0 .312) of patients 
with and without hepatic steatosis . However, after 48 
weeks of PEG-IFNα treatment, the HBsAg (3 .12 ± 0 .77 ↓ 
2 .55 ± 1 .54; P = 0 .006) and HBcrAg (4 .59 ± 0 .24 ↓ 4 .20 ± 0 .33; 
P = 0 .046) levels of patients without hepatic steatosis were 
significantly decreased, whereas the HBsAg (3 .31 ± 0 .57 ↓ 
3 .00 ± 1 .19; P = 0 .350) and HBcrAg (4 .91 ± 0 .29 ↓ 5 .10 ± 0 .45; 
P = 0 .457) levels did not show any significant decrease 
in patients with hepatic steatosis . CONCLUSIONS: It was 
suggested that concomitant histologically-confirmed 
hepatic steatosis reduced the therapeutic effects of NA 
and PEG-IFNα . It was also suggested that the influence of 
lifestyle-related diseases should be considered in the treat-
ment of hepatitis B . 
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Is antiviral treatment for chronic hepatitis B 
(CHB) in Asian patients associated with osteo-
penia/osteoporosis? A comparison study of 
tenofovir (TDF), entecavir (ETV) and untreated 
(UTx) patients
Mike Wei1, An K. Le1, Pauline Nguyen1, Jian Q. Zhang2, 
Chris Wong3, Clifford Wong3, Matthew Chang1, 
Mindie H. Nguyen1; 1Stanford University, Palo Alto, CA; 2Chi-
nese Hospital, San Francisco, CA; 3Wong Clinic, San Francisco, 
CA

Background: Recent studies have suggested a potential 
increase in the incidence of osteoporosis for patients 
receiving TDF, but this has not yet been thoroughly studied 
among CHB patients . Methods: Retrospective cohort study 
of 906 Asian CHB patients ≥ 18 years without osteopenia 
or osteoporosis seen at 3 U .S . centers from 2008-2016 . 
Data was obtained via chart review . Patients were split 
into 3 groups: treatment naive that received TDF, ETV, or 
UTx . Results: Of the 966 study patients: 477 remained UTx; 
429 were treated (n= 253 TDF, n= 176 ETV) . ETV patients 
had greater average age (51 .3) than UTx (45 .7) and TDF 
(46 .9) [P<0 .001] . There was lower percentage of UTx 
patients with cirrhosis (8 .1%) compared to TDF (27 .4%) 
and ETV (21 .1%) [P<0 .001] . ETV had longer median length 
of follow-up (39 .8 months) compared to TDF (27 .1 months) 
and UTx (18 .7 months) [P<0 .001] . There was no significant 
difference in the incidence of osteopenia/osteoporosis  
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among the three groups (UTx: 11 .5%, 15 .9 per 1000 
person-years; TDF: 12 .7%, 13 .6 per 1000 person-years; 
ETV: 26 .6%, 29 .4 per 1000 person-years) [P=0 .3384] . On 
multivariate Cox regression inclusive of age, sex, diabetes, 
cirrhosis, Deyo-Charlson Comorbidity Index (DCCI), vitamin 
D deficiency and treatment status, age (HR 1 .32 [95% CI: 
1 .04, 1 .68]) and DCCI (HR 1 .18 [95% CI: 1 .08, 1 .41]) were 
independent predictors for osteopenia/osteoporosis . 
Compared to UTx, TDF (HR 2 .32 [95% CI: 0 .17, 30 .73]) and 
ETV (HR 2 .01 [95% CI: 0 .2, 18 .93]) were not associated with 
increased osteopenia/osteoporosis risk (Table) . Conclu-
sions: Our retrospective study suggests there is no signif-
icant increase in incidence of osteopenia/osteoporosis for 
CHB patients taking TDF or ETV during median follow-up 
of about 2-3 years . However, development of osteopenia/
osteoporosis can be a slow process and further study with 
longer follow-up is needed .

Multivariate Analysis of Factors Affecting Incidence of Osteo-
penia/Osteoporosis
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The 144-week efficacy of Entecavir in 
HBeAg-positive patients with chronic hepatitis 
B: a prospective repeat liver biopsy study
Xiao l. Chi, Huan M. Xiao, Yu B. Xie, Mei J. Shi, Gao s. Cai, 
Shu D. Wu, Jun M. Jiang, Peng T. Zhao, Guang J. Tian, 
Chao Z. Zhang, Hui J. Chen, Jie Z. Chen, Ying X. Li, 
Hong C. Liang, Ya L. Zhu; Hepatic Department, Guangdong 
Provincial Hospital of Traditional Chinese Medicine, Guang-
zhou, China

Background: Data regarding histological improvement 
after long-term entecavir (ETV) treatment are limited in 
chronic hepatitis B (CHB) patients, while many researchers 
focus on predictors for early HBeAg servconversion after 
antiviral treatment in recent years . So, we conducted 
this repeat liver biopsy study to evaluate the 144-week 
efficacy of ETV therapy in HBeAg-positive patients and 
find a useful predictor for early HBeAg seroconversion 
at week 24 . Methods: In all, 105 HBeAg-positive patients 
who received ETV at a dose of 0 .5mg once daily were 
enrolled in this study and 46 patients received paired 
liver biopsy after 144-week ETV treatment . The virolog-
ical and biochemical parameters as well as the patho-
logical changes of liver were assessed after 144-week 
treatment . Logistical regression and area under receiver- 

operator curve (AUC) were used to determine the diag-
nostic accuracy of predictors for early HBeAg seroconver-
sion . Improvement in liver inflammation or fibrosis was 
defined as at least one-grade or one-stage decrease as 
measured by the Scheuer scoring system . Results: After 
144-week ETV treatment, 97 .7% patients achieved alanine 
aminotransferase (ALT) normalization, 30 .7% patients 
achieved HBeAg seroconversion and 98 .9% patients 
achieved HBV DNA seroclearance . More importantly, 
95 .6%(44/46)patients showed liver inflammation improve-
ment, while liver fibrosis improvement was observed in 
65 .2% (30/46) patients . Meanwhile, 1 patient showed 
HBsAg seroconversion . The ETV resistance rate was only 
1 .1% . At the same time, 17 patients (16 .2%) achieved 
HBeAg seroconversion at week 24 . Further more, liver 
inflammation and fibrosis improvement rates were higher 
in patients with HBeAg seroconversion at week 24 than 
in those patients with no HBeAg seroconversion(100% vs 
92 .7,% and 100% vs 58 .5%) . Univariate analysis showed 
that baseline HBeAg and CD3+ T lymphocyte level were 
associated with early HBeAg seroconversion at week 24, 
while baseline ALT, HBVDNA and age was not associated 
with early HBeAg seroconversion . By logistical regression 
analysis, baseline HBeAg was identified as independent 
factors for early HBeAg seroconversion at week 24 . The 
areas under ROC curves of baseline HBeAg were 0 .803 for 
early HBeAg seroconversion with a sensitivity of 67 .8%, 
a specificity of 94 .1% and a cutoff value of 177 .9 COI . 
Conclusion: Long-term entecavir therapy has good bene-
fits for HBeAg positive patients, which not only results 
in good biochemical and virological endpoints but also 
results in improved liver histology . Baseline HBeAg should 
be assessed before ETV treatment so as to achieve higher 
histologichal improvement after long-term ETV treatment .
Disclosures:

The following people have nothing to disclose: Xiao l . Chi, Huan M . Xiao, 
Yu B . Xie, Mei J . Shi, Gao s . Cai, Shu D . Wu, Jun M . Jiang, Peng T . Zhao, 
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967
Real-world Single Center Experience with ente-
cavir and tenofovir in treatment naive and 
experienced of Chronic Hepatitis B Patients
Young Min Kim2, Hyun Phil Shin1, Joung Il Lee1; 1Internal 
Medicine, Kyung Hee University Hospital at Gangdong, Kyung 
Hee University, Seoul, Korea (the Republic of); 2Department 
of Medicine, Graduate School, Kyung Hee University, Seoul, 
Korea (the Republic of)

Aims The goal of antiviral therapy is to improve the quality 
of life and survival of patients with chronic hepatitis B 
(CHB) by achieving complete virologic response (CVR) and 
decreasing the progression of liver disease and incidence 
of hepatocellular carcinoma (HCC) . This study aimed to 
show the long-term efficacy of entecavir (ETV) and teno-
fovir disoproxil fumarate (TDF) in nucleos(t)ide analogue 
(NA)-naïve and NA-experienced Korean CHB patients 
and to see the incidence of CHB related complications in 
this patients . Methods We retrospectively reviewed five 
hundred fifty patients treated with ETV or TDF at our 
hospital from July 2007 to January 2017 . Among them, we 
enrolled three hundred three patients who had a serum 
hepatitis B virus (HBV) DNA level greater than 2,000 IU/
mL at the initiation of treatment and received treatment 
for at least 24 months . And the annual incidence of HCC 
after antiviral therapy was calculated . Results The mean 
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age of patients was 48 .3 ± 11 .8 years, and 186 (61 .4%) 
of the patients were male . The mean duration of treat-
ment was 66 .6 ± 26 .8 months in ETV-treatment group and 
38 .5 ± 9 .2 months in TDF-treatment group . The mean time 
to CVR was 13 .5 ± 14 .3 months in ETV-treatment group 
and 11 .5 ± 10 .6 months in TDF-treatment group . A 94 .2% 
of ETV-treatment group achieved CVR and 91 .1% in 
TDF-treatment group (p=0 .358) . In ETV-treatment group, 
a 97 .6% of NA-naïve patients achieved CVR and 73 .1% 
of NA-experienced patients achieved CVR (p=0 .143) . 
In TDF-treatment group, a 94 .3% of NA-naïve patients 
achieved CVR and 85 .7% of NA-experienced patients 
achieved CVR (p<0 .001) . The annual incidence of HCC in 
ETV-treatment group was 127 per 10,000 patient year 
(1 .27% per year), and 85 per 10,000 patient year (0 .85% 
per year) in TDF-treatment group . Conclusions Both ETV 
and TDF showed high CVR, but had inferior efficacy in 
NA-experienced patients compared to NA-naïve patients . 
Therefore, for treatment in patients with previous other 
NA exposure, presence of the drug resistance should be 
considered .

Cumulative probability of complete virologic responses in 
entecavir treatment group(a) and tenofovir treatment group 
(b) .
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968
GalXC Technology Enables Potent and Durable 
RNAi-Mediated Inhibition of Hepatitis B Virus in 
Preclinical Models
Martin L. Koser, Kevin Craig, Rebecca Lescarbeau, Wendy Cyr, 
Girish R. Chopda, Weimin Wang, Bob D. Brown, Marc Abrams; 
Dicerna Pharmaceuticals, Cambridge, MA

Background: Chronic Hepatitis B Virus (HBV) infection is 
a significant cause of worldwide morbidity and mortality . 
RNA interference (RNAi) technology offers the potential 
to pharmacologically intervene at every stage of the viral 
life cycle . GalXC technology represents a novel structural 
class of subcutaneously- or intravenously-administered, 
hepatocyte-targeting RNAi therapeutics which can silence 
any expressed RNA with high specificity and long dura-
tion . In this presentation, we report the identification, 
optimization, and characterization of two GalXC candi-
dates targeting the HBsAg and HBx protein open reading 
frames (ORFs) . Methods: GalXC drug candidates were 
evaluated in three preclinical murine models: HDI-HBV 
(hydrodynamic injection), AAV-HBV (adeno associated 
model) and PXB-HBV (PhoenixBio humanized liver mouse) . 
Potency, duration, translational potential, tolerability, and 
pharmacokinetic properties were investigated . Results: 
GalXC-HBV lead compounds, which cover >95% of HBV 

genomes across all genotypes, resulted in >90% reduc-
tion of HBV pre-genomic RNA (pgRNA) and viral mRNAs in 
the liver . Maximum inhibition of HBsAg was of >3 .5 logs, 
with suppression lasting >7 weeks after a single 3 mg/kg 
dose . Differences in magnitude of response from model to 
model were noted and will be discussed . No safety find-
ings were reported after repeat administration . Conclu-
sion: These data strongly support clinical development of 
GalXC RNAi therapeutics for chronic HBV infection, and 
highlight the need to evaluate preclinical-stage HBV ther-
apeutics in multiple models . 
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969 w
Long-Term Follow Up of Patients with Chronic 
HCV and No or Minimal Fibrosis Shows Low 
Risk for Liver-Related Morbidity and Mortality 
After Achieving SVR with DAA-Based Therapy: 
Results from the Gilead SVR Registry
Marc Bourlière1, Edward J. Gane2, Ira Jacobson3, Stuart C. Gor-
don4, Mark S. Sulkowski5, Brian L. McNabb6, Frances Chen7, 
Hadas Dvory-Sobol8, John McNally6, Diana M. Brainard6, 
Mani Subramanian6, Alnoor Ramji9, Stefan Zeuzem10, 
Kosh Agarwal11, K. Rajender Reddy12; 1Department of Hepa-
to-Gastroenterology, Hôpital Saint-Joseph Marseille, Mar-
seille, France; 2New Zealand Liver Transplant Unit, Auckland 
City Hospital, Auckland, New Zealand; 3Mount Sinai Beth Israel 
and Icahn School of Medicine at Mount Sinai, New York, NY; 
4Henry Ford Health System, Detroit, MI; 5Johns Hopkins Uni-
versity School of Medicine, Baltimore, MD; 6Clinical Research, 
Gilead Sciences Inc, Foster City, CA; 7Biostatistics, Gilead Sci-
ences, Inc, Foster City, CA; 8Virology, Gilead Sciences, Inc, 
Foster City, CA; 9Division of Gastroenterology, University of 
British Columbia, Vancouver, BC, Canada; 10Johann Wolfgang 
Goethe-Universität, Frankfurt am Main, Germany; 11Kings Col-
lege Hospital NHS Trust Foundation, London, United King-
dom; 12University of Pennsylvania, Philadelphia, PA

Background: HCV-infected patients with minimal fibrosis 
have a lower risk for liver-related clinical events . Little 
is known about longer term outcomes after achieving 
SVR with direct-acting antiviral (DAA) therapy . Here we 
describe the incidence of liver related morbidity and 
mortality among patients with F0-F1 fibrosis who have 
achieved SVR from DAA-based therapy . Methods: Patients 
were enrolled in the Gilead SVR Registry ≤ 3 months after 
achieving SVR with at least one DAA . Visits occurred ever 
24 weeks for up to 144 weeks . Patients with F0-F1 fibrosis 
(FibroTest 0-0 .21 measured prior to DAA-regimen) were 
included . Assessment for signs of jaundice, ascites, hepatic 
encephalopathy (HE), varices, and hepatocellular carci-
noma (HCC) and measurement of albumin (ALB), alanine 
aminotransferase (ALT), aspartate aminotransferase 
(AST), platelets (PLT), prothrombin time (PT), and total 
bilirubin (Bili) occurred at each visit . Results: A total of 
1393 (632 [45%] on study, 482 [35%] completed study, 
and 279 [20%] discontinued study]) patients with fibrosis 
scores F0-F1 were enrolled, with median (range) registry 
follow up time of 2 .5 (0 .6-4 .3) years . Of these, 40% were 
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male, 86% were white, and the mean (range) age was 47 
(19-79) years . The DAA-regimen was sofosbuvir (SOF)+rib-
avirin (RBV)±pegylated interferon (PEG) for 21%, ledip-
asvir (LDV)/SOF±RBV for 32%, SOF/velpatasvir (VEL) ±RBV 
for 31%, SOF/VEL/voxilaprevir (VOX) for 13%, and other 
for 3% of patients . No HCC was reported in any patient 
with 3468 person-years of follow up . There was 1 (0 .1%) 
event of jaundice at week 48, 1 (0 .1%) event of ascites at 
week 72, 1 (0 .2%) event of HE at week 120, and 0 events 
of varices . Mean week 144 ALB, ALT, AST, PLT, PT, and Bili 
were all within normal limits and comparable to baseline 
values . Six patients died during the observation period, 
with no causes of death due to liver disease . There were 
8 patients with virologic failure (6 reinfections, 1 relapse, 
and 1 investigation ongoing) . Conclusions: In HCV-infected 
patients with minimal fibrosis who achieve SVR with DAA 
therapy, rates of liver-related complications, liver-re-
lated laboratory abnormalities, HCV relapse, and death 
are very rare in the first 144 weeks of follow-up . These 
data support early treatment of HCV infection and may be 
useful in guiding monitoring strategies for HCC and other 
liver-related events following SVR .
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Risk of end stage renal disease in hepatitis C 
patients following completion of direct-acting 
antiviral therapy: a retrospective cohort study
Amanda W. Singer1, Anu O. Osinusi2, Diana M. Brainard2, 
Laura Telep1, Anand P. Chokkalingam1; 1Epidemiology, Gilead 
Sciences, Foster City, CA; 2Clinical Research, Gilead Sciences, 
Foster City, CA

Background: Chronic hepatitis C virus (HCV) infection has 
been associated with increased risk of end stage renal 
disease (ESRD) . Whether successful treatment with direct 
acting antiviral (DAA) HCV therapy might change this risk 
is unknown . We examined the risk of ESRD among HCV 
patients completing HCV treatment with DAA regimens 
compared to untreated HCV patients in US administra-
tive claims data . Methods: 347,721 adults with chronic 
HCV were enrolled in the database between January 2006 
and September 2016 . We identified 19,606 HCV patients 
dispensed at least 12 weeks of DAA therapy (excluding 
boceprevir and telaprevir) and, for comparison, 138,058 
untreated HCV patients who had follow-up time in the 
DAA era . Patients with at least one year of prior enroll-
ment and no evidence of ESRD at baseline were included . 
Events were identified by diagnostic claims for ESRD or 
initiation of dialysis . Incidence rate ratios (RR) estimating 
risk of incident ESRD associated with DAA therapy were 
calculated with adjustment for covariates using Poisson 
regression methods . Results: HCV patients dispensed a full 
course of DAA therapy were more likely than untreated 
HCV patients to be male, over 55 years old, and have a 
baseline diagnosis of cirrhosis . The proportion of patients 
with chronic renal insufficiency at baseline was similar 
between untreated and DAA-treated patients (7 .0% versus 
6 .5%, respectively) . After adjustment for age, gender, 
cirrhosis, prior diagnosis of renal insufficiency and other 
baseline comorbidities and medication use, there was a 
reduced risk of ESRD in patients completing DAA therapy 
compared to untreated patients (RR=0 .56, 95% confidence 
interval [CI]: 0 .46-0 .67) . Furthermore, a reduction in risk of 
ESRD was also observed when the treated and untreated 
cohorts were restricted to patients with prior diagnoses 
of chronic kidney disease (CKD) (N=976 and 6,797, respec-
tively), with adjustment for baseline CKD stage, though 
the confidence interval included unity (RR=0 .76, 95% CI: 
0 .55-1 .04) . Conclusions: In this real-world cohort, DAA 
therapy was associated with a reduced risk of incident 
ESRD in HCV patients, independent of prior renal impair-
ment . These data provide further evidence suggesting that 
curative DAA therapy is beneficial in reducing the extrahe-
patic complications of HCV .
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971
Pathological characteristics of patients who 
develop primary hepatocellular carcinoma 
after achieving sustained virologic response 
for hepatitis C virus infection
Reiichiro Kondo1, Jun Akiba2, Osamu Nakashima3, 
Yoshiki Naito2, Hironori Kusano1, Masamichi Nakayama1, 
Yutaro Mihara1, Hirohisa Yano1; 1Department of Pathology, 
Kurume University School of Medicine, Kurume-shi, Fukuo-
ka-ken, Japan; 2Department of Diagnostic Pathology, Kurume 
University Hospital, Kurume, Japan; 3Department of Clinical 
Laboratory Medicine, Kurume University Hospital, Kurume, 
Japan

Background We tried to characterize the pathological 
features of patients who developed primary hepato-
cellular carcinoma (HCC) after achieving sustained viro-
logic response (SVR) for hepatitis C virus (HCV) infection . 
Methods (1) We compared the clinicopathological findings 
of surgically resected HCC and non-HCC tissues between 
53 patients who developed primary HCC after achieving 
SVR (SVR group) and 422 patients who developed primary 
HCC with persistent chronic HCV infection (CH-C group) . 
We classified the degree of hepatic fibrosis (Stage) and 
inflammation (Grade) into 5 levels . We also performed an 
immunohistochemical study to examine CD34 and αSMA 
expressions in sinusoidal mesenchymal cells (SMC) and 
an electron microscopic study (EM) of non-HCC tissues . 
In addition, in the SVR group, we compared the clinico-
pathological findings between 41 patients treated with 
interferon (IFN group) and 12 patients treated with direct 
acting antivirals (DAA group) . (2) We compared the patho-
logical findings in paired pretreatment and post-SVR liver 
tissues obtained from 14 patients . Results (1) Men, diabetes 
and alcohol abuse were present in 35(66%), 21(40%) and 
9(17%) of SVR group, respectively . Macroscopically, the 
incidence of confluent multinodular type HCC was signifi-
cantly higher in SVR group (11(21%)) than in CH-C group 
(44(10%)) . There were no significant differences in tumor 
size, tumor differentiation, incidence of portal vein inva-
sion, and prognosis between SVR group and CH-C group . 
The grade of inflammation was significantly lower in SVR 
group (1±0) than in CH-C group (2±0), but the stage of 
fibrosis was not significantly different between SVR group 
(3±1) and CH-C group (3±1) . CD34 and αSMA expres-
sions in SMC were present in 53(100%) and 31(58%) of 
SVR group, respectively . In SVR patients without hepatic 
inflammation, CD34 and αSMA expressions were observed 
in SMC where myofibloblast-like hepatic stellate cells were 
demonstrated by EM . The period from SVR to carcinogen-
esis was shorter in DAA group than in IFN group (P<0 .01) . 
(2) The grade of inflammation was significantly decreased 
after SVR, but the stage of fibrosis did not decrease after 
SVR in 9(64%) patients . CD34 and αSMA expressions in 
SMC did not decrease after SVR in 14(100%) and 9(64%) 
patients, respectively . Conclusions The biological features 
of HCC were not very different between SVR group and 
CH-C group . The grade of inflammation, but not the stage 
of fibrosis, decreases after achieving SVR . Sinusoidal capil-
larization, i .e ., CD34 expression, and activation of hepatic 
stellate cells, i .e ., αSMA expression, were often observed 
in patients achieving SVR, even in the absence of hepatic 
inflammation .
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972
Risk of Parkinson’s disease in hepatitis C 
patients following exposure to direct-acting 
antiviral treatment: an analysis of US adminis-
trative claims data
Laura Telep1, Anu O. Osinusi2, David Muramoto3, 
Diana M. Brainard2, Amanda W. Singer1, Anand P. Chokka-
lingam1; 1Epidemiology, Gilead Science, Inc, Foster City, CA; 
2Clinical Research, Gilead Sciences, Foster City, CA; 3Drug 
Safety Public Health, Gilead Sciences, Foster City, CA

Background: Recent studies suggest an increased risk of 
Parkinson’s disease (PD) associated with hepatitis C virus 
(HCV) infection . The objective of this analysis was to use 
US administrative claims data to characterize the risk of PD 
in HCV patients, and to examine that risk in HCV patients 
initiating treatment (with direct acting antivirals (DDAs) 
or with interferon (IFN) in the pre-DAA era) as compared 
to those with untreated HCV . Methods: 347,052 adult 
patients with evidence of HCV infection were identified 
from a large US administrative medical claims database 
(claims incurred from January 1, 2006 to September 30, 
2016) and a random 1% sample of adult patients without 
evidence of HCV infection (N=715,220) was selected for 
comparison . All included patients had at least 1 year of 
continuous enrollment prior to cohort entry and no prior 
PD-related claims . Absolute rates and corresponding exact 
Poisson 95% confidence intervals (CIs) were determined 
for each group, and adjusted incidence rate ratios (IRRs) 
were determined using Poisson regression . HCV-infected 
patients treated with DAAs (n=25,565), and with IFN in the 
pre-DAA era (n=13,655) were identified and compared to 
contemporary cohorts of untreated HCV-infected patients . 
In treated groups, patients were observed from HCV treat-
ment start until the first of: claim for PD, enrollment end, 
or data cutoff date (September 30, 2016 for DAAs, May 24, 
2011 for IFN) . IRRs estimating rate of PD were calculated 
using Poisson regression and adjusted for age, sex, and 
baseline confounders . Results: HCV patients had higher 
absolute rates of PD than non-HCV patients (0 .07 (95% CI: 
0 .06-0 .08) versus 0 .03 (95% CI: 0 .03-0 .04) per 100 person-
years) . After adjusting for age and gender, HCV infection 
was associated with an increased risk of PD (IRR=1 .62, 
95% CI: 1 .45-1 .82) . Compared to their respective contem-
porary untreated cohorts, DAA-treated patients were 
older while IFN-treated patients were younger, and HCV 
patients receiving any treatment were less likely than their 
untreated counterparts to have claims for mental illness 
and convulsions . In both treatment-regimen groups, the 
number of PD events was small (DAAs: 13 events, IFN: 10 
events) and after adjusting for age, gender, and baseline 
confounders, treatment with DAAs was associated with a 
non-significant reduced risk of PD (IRR=0 .60, 95% CI: 0 .33 
– 1 .06) . Conclusions: HCV infection is independently asso-
ciated with an increased risk of PD . In addition, treatment 
with DAAs is associated with a non-significant reduced risk 
of PD when compared to untreated patients . Benefits of 
DAAs in reducing the risk of PD may be even greater with 
longer periods of follow-up .
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973
Investigating the association of TLL1 variant 
with development of hepatocellular carci-
noma after eradication of hepatitis C virus by 
interferon-free regimens
Etsuko Iio1, Noritomo Shimada2, Kentaro Matsuura1, Masa-
nori Atsukawa3, Koichi Takaguchi4, Yuichiro Eguchi5, Hid-
eyuki Nomura6, Noboru Hirashima7, Akihito Tsubota8, 
Atsunori Kusakabe9, Tomokatsu Miyaki10, Shunsuke Nojiri1, 
Kei Fujiwara1, Kayoko Matsunami1, Yasuhito Tanaka1; 
1Nagoya City University Graduate School of Medical Sciences, 
Nagoya, Japan; 2Ootakanomori Hospital, Kashiwa, Japan; 
3Nippon Medical School Chiba Hokusoh Hospital, Chiba, 
Japan; 4Kagawa Prefectural Central Hospital, Takamatsu, 
Japan; 5Saga University Hospital, Saga, Japan; 6Shin-Kokura 
Hospital, Kitakyushu, Japan; 7National Hospital Organiza-
tion Nagoya Medical Center, Nagoya, Japan; 8Jikei University 
School of Medicine, Tokyo, Japan; 9Nagoya Red Cross Hos-
pital, Nagoya, Japan; 10Toyokawa City Hospital, Toyokawa, 
Japan

Objectives; The aim of this study is to clarify the risk factors 
including host genetic factor for developing hepatocel-
lular carcinoma (HCC) with direct-acting antiviral agents 
(DAAs) for achieving sustained virological response (SVR) 
in chronic hepatitis C patients . Methods; 982 HCV patients 
who achieved SVR24 by interferon (IFN)-free DAA therapies 
were enrolled at multi-centers in Japan . None had a prior 
history of HCC . 496 were treated with Daclatasvir/Asun-
aprevir (DCV/ASV), 374 were Sofosbvir/Ledipatasvir (SOF/
LDV) and 112 were Sofosbvir+Ribavirin (SOF plus RBV) . The 
median age of the patients (42% men) was 70 years (range 
33-87) . Of them, 268 (27 .3%) were liver cirrhosis (LC) . The 
median platelet counts were 14 .4×104/μL and α-feto-
protein (AFP) level was 5 .0 ng/ml . Serum Mac 2 binding 
protein glycosylated isomer (M2BPGi), AFP, Fib4 index 
were measured at pre-treatment (pre-Tx) and post-treat-
ment (post-Tx; SVR24) . In addition, TLL1 (rs17047200) SNP 
associated with HCC development after SVR achievement 
was examined . The median observation periods after DAA 
treatment were 69 weeks . Results; Of 982 patients, HCC 
developed in 23 (2 .3%) during the follow-up periods after 
DAA treatment . Comparing between patients with and 
without initial carcinogenesis, the proportion of elder age, 
male, and LC were higher in the carcinogenesis group [the 
median age was 75 vs . 70, male was 56 .5% vs . 41 .5%, and 
LC was 56 .5% vs . 26 .6%] . Cumulative carcinogenesis rates 
were 1 .9% and 3 .1% at the 1st and 2nd year, respectively . 
Median M2BPGi decreased from pre-Tx to post-Tx in those 
with and without HCC development [5 .3 to 2 .1 vs . 2 .0 to 1 .1 
(C .O .I .)] . Similarly, AFP and Fib4 index were also improved 
[AFP; 8 .6 to 4 .9 vs . 5 .0 to 3 .3 ng/ml, Fib4; 5 .5 to 3 .3 vs . 
3 .2 to 2 .7] . Multivariate analysis showed that baseline 
ALT>40 IU/L, PLT counts >15×104/μL (HR 0 .035, p<0 .001), 
Fib4>3 .25 (HR 6 .90, p<0 .001) and male (HR 3 .45, p=0 .0037), 
were independently associated with carcinogenesis after 
HCV eradiation with DAA . Interestingly, M2BPGi, PLT, 
and Fib4 index at the post-Tx were also independently 
associated with carcinogenesis . Cumulative carcinogenesis 
rate of patients with TLL1 (rs17047200) AT/TT tended to 
be higher than that of patients with AA [2 .8% and 5 .7% 
vs . 1 .2% and 1 .2% at the 1st and 2nd year, respectively,  

p = 0 .10] . Conclusion: Male gender, advanced fibrosis and 
high M2BPGi level at SVR24 were independent risk factors 
for HCC development in patients after HCV eradiation by 
IFN-free regimen . Further study is needed to elucidate the 
association between TLL1 SNP and cumulative carcinogen-
esis during the long-term follow-up .
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974
HCV Clearance Is Associated with an Increase 
in Cardiovascular Risk
Varun K. Takyar1,2, Brent S. Abel4, Ahmad S. Alawad1, 
Devika Kapuria1, Maureen Sampson3, Tzu-Chun Lin4, 
Alan T. Remaley3, T. Jake Liang1, Robert Shamburek3, 
Marc G. Ghany1; 1Liver Diseases Branch, NIH, Bethesda, MD; 
2Gastroenterology and Hepatology, Keck School of Medicine 
of USC, Los Angeles, CA; 3National Heart, Lung and Blood 
Institute, Bethesda, MD; 4National Institute of Diabetes, 
Digestive and Kidney Diseases, Bethesda, MD

Background: Hepatitis C virus (HCV) exploits the host lipid 
pathway for its lifecycle . Consequently, patients with 
chronic HCV have a hypolipidemic profile . This observa-
tion suggests that sustained eradication of HCV might 
lead to dyslipidemia and increase risk for cardiovascular 
disease . However, a comprehensive assessment of lipid/
lipoprotein profiles before and after direct acting anti-
viral (DAA) therapy is lacking . Aims: The aims of the 
study were to characterize dynamic changes in serum 
lipoprotein levels with DAA therapy and to assess cardio-
vascular risk by using the Atherosclerotic Cardiovascular 
risk (ASCVD) and Framingham Hard Coronary Risk (FHCR) 
scores . Methods: Serial lipid and lipoprotein profiles were 
measured by standard chemistry and NMR using stored 
sera from Days 0-3, 7, 28, 84 and post-treatment weeks 
4, 12, 24 from fasting chronic HCV patients participating 
in a study evaluating sofosbuvir/velpatasvir for 12 weeks . 
Linear mixed effects modeling was performed to assess 
changes in total cholesterol (TC), triglycerides (TG), HDL-C 
with HDL particle number (HDLp), LDL-C with LDL particle 
number (LDLp) and sub-fractions of small LDLp (s-LDLp) 
and large LDLp (L-LDLp) . Cardiovascular risk was deter-
mined at pre-treatment (preTx) and week 24 post-treat-
ment (SVR24) using ASCVD and FHCR models . Results: 
60/70 subjects who achieved SVR24 were analyzed (10 
excluded: death n=1, statin use n=6 and no consent n=3) . 
Median age was 59 years, 53% female, 31 White, 7 Black 
and 15 Asian . Mean BMI was 29±6 kg/m2 . 21/60 (35%) 
subjects had cirrhosis . 53% were HCV Gt 1 . Baseline meta-
bolic risk factors included: obesity in 20 (33%), smoking 
in 19 (32%), T2DM in 12 (20%) and hypertension in 27 
(45%) . Comparing SVR24 to preTx TC (mean diff: +18 mg/
dL), LDL-C (mean diff: +12 mg/dL), LDL-P (mean diff: +149), 
s-LDL-P (mean diff: +293) changed significantly (p<0 .01 for 
all) . By linear mixed effects model, all lipoprotein param-
eters rose acutely in the first 7 days(p<0 .001) . However, 
from day 7 to SVR24 only LDLp and s-LDL-P increased  



522A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

significantly over time (p<0 .001) . HDL-C, HDLp and TG 
did not increase during this period . Both ASCVD (8 .5% 
to 9 .9%, p<0 .001) and FHCR (7 .8% to 11 .9%, p<0 .001) 
increased at SVR24 compared to preTx . Rise in ASCVD was 
also significantly higher in the non-diabetics (p<0 .001) . 
Conclusion: Lipoprotein profiles became increasingly 
atherogenic with HCV clearance that was associated with 
an increase in cardiovascular risk . This was primarily due to 
an early and sustained rise in sLDL-P that was not evident 
on standard lipid profile . Patients should be evaluated for 
cardiovascular risk and need for lipid lowering therapy 
after HCV clearance .
Disclosures:

The following people have nothing to disclose: Varun K . Takyar, 
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975
“Diagnostic Burn-out” for Hepatitis C: when will 
countries run out of diagnosed people to treat 
with DAAs?
Andrew M. Hill1, Amreen Khan2, Sanjay Nath2, Bryony Sim-
mons2; 1Department of Translational Medicine, University of 
Liverpool, Liverpool, United Kingdom; 2Faculty of Medicine, 
Imperial College London, London, United Kingdom

Background: Worldwide, only 20% of the 71 million 
people infected with Hepatitis C infection have been diag-
nosed . In order to achieve elimination of HCV epidemics 
by 2030, at least 10% of all infected people need to be 
treated each year, to overcome the effect of new HCV 
infections . However, unless testing for HCV is intensified, 
countries with high uptake of DAA treatment could soon 
reach “diagnostic burn-out”, with no diagnosed patients 
left available to cure . Methods: National level epidemi-
ological data on HCV for 2016 was analysed from the 
Polaris Observatory database, the percentage of people 
with HCV diagnosed, new HCV diagnosis, new infections, 
treatment rates and deaths . The percentage of people 
diagnosed with HCV was analysed by region and gross 
national income . Both a set treatment target and current 
rates of treatment and SVR were used to calculate which 
countries could eliminate HCV infection by 2030 . For these 
countries, annual rates of HCV diagnosis were used to 
calculate the year of “diagnostic burn-out” – i .e . when 
all diagnosed patients would have been treated . Results: 
Table 1 . Of 91 countries analysed, the percentage of HCV 
infected patients currently diagnosed in 2016 ranged from 
8% in the Sub-Saharan African Region to 53 .1% in North 
America . The percentage of patients infected with HCV 
who had been diagnosed by 2016 was highly correlated 
with Gross National Income: 44% in High Income Coun-
tries, 16 .8% in Upper Middle-Income Countries, 14 .5% in 
Lower Middle-Income Countries and 9 .5% in Low-Income 
Countries (p<0 .0001) . Annual rates of new HCV diagnosis 
ranged from 0 .22% in the Sub-Saharan African Region to 
6 .0% in the North African-Middle East Region (p<0001) . 
Average year of diagnostic burn out regionally varies from 
2017-2025 . Of 10 countries with a net cure rate of 7%, 
theoretically large enough to achieve elimination by 2030; 
three countries - Netherlands, Spain and Germany - would 
be impeded by “diagnostic burn-out” between the years 
2024 and 2027 . Conclusions: High rates of diagnosis need 
to match treatment uptake, in order for elimination of 
HCV worldwide to be achieved by 2030 . In most low and 

middle-income countries, rates of diagnosis of HCV are too 
low to allow elimination of HCV by 2030 .

Disclosures:
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Epidemiologic impact of expanding chronic 
hepatitis C (CHC) treatment in people who 
inject drug (PWID) in the United States (US): 
a mathematical model using data from the 
C-EDGE CO-STAR Study
Yiling Jiang1, Chizoba Nwankwo2; Merck & Co., Inc.; 1Merck 
Sharp & Dohme Ltd., Hoddesdon, United Kingdom; 2Merck & 
Co., Inc., Kenilworth, NJ

Background: PWID are a major source of hepatitis C 
virus (HCV) transmission in the US . However, PWID are 
not actively treated due to concerns about reinfection . 
This study aimed to estimate the epidemiologic impact 
of expanding genotype 1 CHC treatment in PWID in the 
US . Methods: A dynamic transmission model was devel-
oped for the natural history of HCV infection . The model 
consisted of the following compartments: susceptible, 
acutely (re-)infected, recovered, METAVIR F0-4, decom-
pensated cirrhosis (DC), hepatocellular carcinoma (HCC), 
and liver transplantation (LT) . The population was strati-
fied by risk (non-PWID and PWID) . Individuals may move 
from one risk group to another, and may be infected 
by those in either group . CHC patients could be diag-
nosed, or (re-)treated . Parameters were estimated from 
the published literature . The sustained virologic response 
rate in PWID was taken from the only randomised trial 
in this population (C-EDGE CO-STAR; elbasvir/grazoprevir 
vs . placebo) . Two treatment strategies were compared in 
the model: differential, i .e . rate in PWID (0 .6%) was lower 
than non-PWID (2 .5%); and non-differential, PWID and 
non-PWID rates were the same (2 .5%) . Results: Following 
the US population from 2017 for 50 years, non-differential 
strategy was expected to avoid a total of 81,298 new CHC 
cases, 51,867 F4 cases, 14,414 DC cases, 18,279 HCC cases, 
103 LT cases and 22,365 liver-related deaths . The preva-
lence of HCV infection and CHC was reduced by 2 .7% and 
2 .5% Conclusion: The current analysis shows that despite 
reinfections, treating CHC non-differentially markedly 
reduces numbers of new CHC and liver-related disease 
cases due to herd immunity .
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977
Reflex viral load testing following positive 
screening for HCV leads to improved patient 
follow up and virologic responses.
D. Yitzchak Goldstein2, Jonathan M. Schwartz1, Mat-
thew J. Akiyama1, Shuchin J. Shukla1, Amy S. Fox2, Alain H. Lit-
win1; 1Medicine, Montefiore Medical Center/Albert Einstein 
College of Medicine, New York, NY; 2Pathology, Montefiore 
Medical Center, New York, NY

Background: Reflexive HCV RNA confirmation following 
a positive screening minimizes unnecessary medical visits . 
However, whether initiation of reflex testing, and its 
associated shortened testing window, impacts the time 
to successful HCV evaluation and treatment outcomes is 
unknown . Methods: We collected data on all patients in 
an urban healthcare network who had a new positive 
screen for HCV antibodies and for whom a documented 
positive HCV viral load was performed . In April 2015 our 
laboratory initiated reflex HCV RNA testing for screen 
positive patients . We used cinical analytical software to 
review medical records to assess various clinical outcomes 
one year pre and post reflexive testing . Outcomes included 
HCV RNA confirmation testing, first medical encounter 
with an HCV related ICD code in 180 days, and first 
instance of “No target detected” following initial screen 
within one year . Results: The overall number of patients 
screened and confirmed were 1,262 and 466 respectively 
in the year prior to reflex testing and 1,451 and 650 in the 
year following . All outcomes were shown to be improved 
in the post-reflex cohort . The percentage of patients with 
a viral load performed at 180 days for the pre and post 
groups were 59 .1% and 95 .5% respectively . Prior to reflex 
testing, 40 .7% of patients with confirmatory HCV RNA 
had a documented follow up visit with an HCV related 
ICD within 180 days vs 51 .7% during the post reflex time 
period (p=0 .00015) . The percentage of patients achieving 
first instance of undetectable HCV RNA within one year 
following diagnosis were 14 .6% vs 20 .3% (p=0 .01) for the 
pre and post cohorts respectively . Conclusions: Reflex HCV 
RNA testing following a positive antibody screen improved 
patient follow-up and subsequent viral suppression . Reflex 
testing should be incorporated into screening strategies 
for HCV .

Disclosures:

Matthew J . Akiyama - Advisory Committees or Review Panels: Gilead 
Sciences; Grant/Research Support: Gilead Sciences
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978
Similar rates of HCV recurrence in HCV/HIV 
co-infected and HCV mono-infected patients 
who achieved SVR after DAA treatment: interim 
results from the ACTG A5320 Viral Hepatitis C 
Infection Long-term Cohort Study (V-HICS).
David L. Wyles1, Minhee Kang2, Roy Matining2, Robert Mur-
phy3, Marion G. Peters4; VHICS Study Team; 1Medicine, Den-
ver Health Medical Center, Denver, CO; 2Harvard T. H. Chan 
School of Public Health, Boston, MA; 3Northwestern Univer-
sity, Chicago, IL; 4University of California, San Francisco, San 
Francisco, CA

Background: Studies have indicated increased rates of 
hepatitis C virus (HCV) recurrence after sustained virologic 
response (SVR) in HCV/HIV co-infected persons compared 
to those with HCV mono-infection . However, some of 
these studies are limited by retrospective assessment and/
or limited duration of follow-up . We sought to deter-
mine the rate of HCV recurrence after SVR in V-HICS, a 
5-year prospective study where HCV/HIV and HCV partici-
pants enroll within one year of completion of DAA-based 
HCV treatment in clinical trials or in practice . Methods: 
HCV/HIV (n=130) and HCV (n=125) participants who 
achieved SVR were followed with study visits including 
HCV RNA evaluations every 6 months . HCV recurrence 
was defined as newly quantifiable HCV RNA after study 
entry and expressed as recurrence per 100 person-years 
(p-y) of follow-up with a two-sided 95% Poisson confi-
dence interval . HCV genotype determination on stored 
plasma samples at the time of recurrence was compared 
to historical genotype . Participants with less than 1 year 
of follow-up on V-HICS were excluded from the current 
analysis . Results: A total of 205 participants had ≥52 weeks 
of follow-up; 116 HCV/HIV and 89 HCV . The median time 
since completion of HCV therapy was 121 .9 weeks and 
101 .1 weeks for HCV/HIV and HCV participants, respec-
tively, or 287 .5 and 190 .6 p-y of follow-up . HCV/HIV group 
was younger (53 vs 59 years) . Both groups reported high 
rates of ever using recreational drugs (77% HCV/HIV vs 
85% HCV) . The median time between treatment comple-
tion and V-HICS entry was 30 weeks . The majority were 
treated in clinical trials (72%) . Two HCV recurrences were 
detected during follow-up . One HCV/HIV participant at 
week 93 after treatment, who reported absence of risk 
factors for re-infection such as injection drug use or unpro-
tected anal intercourse . HCV genotype was 1b prior to 
treatment and 3a at recurrence, suggesting re-infection . 
The second recurrence occurred in a HCV participant 37 
weeks after treatment completion . Risk factors for re-in-
fection included drug use (cocaine); genotype was 1a prior 
to treatment and at recurrence . Overall, HCV recurrence 
rates were similar in the two groups: 0 .35/100p-y (95% 
CI: 0 .01 to 1 .94) in HCV/HIV and 0 .52/100p-y (95% CI: 0 .01 
to 2 .92) in HCV . Conclusions: In contrast to prior studies, 
we found similar low rates of HCV recurrence in HCV and 
HCV/HIV co-infected participants . Limitations to generaliz-
ability include a predominantly clinical trial treated popu-
lation and V-HICS enrollment up to a year after end of 
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treatment, potentially excluding high-risk individuals with 
early re-infection . The current results are based on interim 
data from an ongoing study .
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979
The development of liver disease in childhood 
acquired hepatitis C infection in the UK
Line Modin1, Adam Arshad1, Bryony Wilkes2, William Irving2, 
Jennifer Benselin2, Carla Lloyd1, Deirdre A. Kelly1; 1Liver Unit, 
Birmingham Children’s Hospital, Birmingham, United King-
dom; 2Queen’s Medical Centre, HCV Research UK, Notting-
ham, United Kingdom

Background and Aims: The long term outcome of child-
hood HCV is unclear . We describe the development of 
liver disease and the effect of treatment in UK children . 
Methods: Retrospective review of patients infected with 
HCV in childhood . Data was collected from a national UK 
clinical database (HCV Research UK) covering 51 adult and 
7 paediatric centres Patients registered in the database 
who acquired HCV infection between 0-18 years were 
included . Results: 1,049 patients, 756 (72%) males, were 
included . Cirrhosis developed in 278 (27%), hepatocellular 
carcinoma (HCC) in 55 (5%), 47 (5%) received liver trans-
plantation, and 28 patients died (3%) . Median time to 
development of cirrhosis was 33 years (range 12-53) . 663 
(63%) had been treated (413 (62%) interferon based; 250, 
(38%) direct acting antivirals) . However, 26 had insufficient 
data about time of cirrhosis diagnosis and were excluded 
from further analysis . 486/638 (76%) were treated before 
cirrhosis was diagnosed; 152/638 (24%) after diagnosis 
of cirrhosis . 30/638 (5%) were treated ≤18yrs, with no 
reported cirrhosis (16 SVR, 14 non-responder) . Sustained 
virologic response (SVR) was achieved in 394/638 (62%) 
patients . There was no significant difference in SVR in 
those with or without cirrhosis (300/486 [62%] vs 94/151 
[62%], p=0 .9) . Disease progression occurred in 19/300 (6%) 
patients despite SVR, although more patients who were 
treated late (whether or not they responded to treatment) 
developed HCC and required transplantation (Table 1) . 
Conclusions: The development of severe liver disease is 
a significant risk to children infected with HCV and early 
treatment, especially before development of cirrhosis in 
young people (≤18yrs) is essential .

Progression of liver disease in 638 patients treated before 
and after diagnosis of cirrhosis

Table 1 . Data in the table are presented as n (%) .
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VirA+EmiC project: universal Hepatitis C and B 
screening with integrated linkage to care in an 
urban London emergency department - interim 
results
Barnaby F. Flower4,1, Sam Douthwaite4, Murad Ruf2, Gaia Neb-
bia4, Hannah Evans3, Sooria Balasegaram3, Terry Wong4, Ran-
jababu Kulasegaram4, Joel Paparello4, Susanne Johansen4, 
Laura Hunter4, John Balazs4; Dr Barnaby Flower, Dr Gaia 
Nebbia, Dr Sam Douthwaite; 1Infectious Disease, Guys & St 
Thomas’ Hospitals NHS Foundation Trust, London, United 
Kingdom; 2Gilead, London, United Kingdom; 3Public Health 
England, London, United Kingdom; 4Guys & St Thomas NHS 
Foundation Trust, London, United Kingdom

Background: Delayed diagnosis of hepatitis C (HCV) and 
B (HBV) infection is common . UK public health policy 
promotes innovative strategies to diagnose and link 
infected individuals to care . Despite a high burden of 
infection in London Emergency Departments (ED), there 
is no systematic testing . The VirA+EmiC project was set up 
to evaluate the effectiveness of universal adult opt-out 
screening and linkage to care in a large urban ED . The 
project is ongoing . Interim findings between 12/10/2016 
& 15/02/2017 are presented . Methods: An electronic 
blood order set was created, with preselected requests 
for HBV surface antigen (HBsAg) and HCV antibodies 
(HCVAb), for patients over 16 years having blood tests 
as part of their ED care . All HCVAb reactive results were 
followed by reflex HCV antigen (HCVAg) test (Abbot 
Architect) . Linkage to care was attempted for patients 
with active infection where a diagnosis was new or the 
patient was not engaged in care . Successful linkage was 
defined as patients attending a face to face clinic appoint-
ment . Results: 15,624 individuals had a blood test, of 
which 11,485 had HBsAg and/or HCV antibody test (74% 
uptake) . 70 individuals were diagnosed with chronic HBV 
(adjusted seroprevalence 0 .50%, 95% CI: 0 .38%-0 .66%) . 
Of the 239 anti-HCV positive patients, 149 were also 
HCVAg positive (adjusted prevalence for HCVAb: 2 .38% 
(95% CI 2 .06-2 .76%); HCVAg: 1 .55% (95% CI 1 .29-1 .87%) . 
Linkage to care is in progress . To date, we have success-
fully contacted 35/149 HCV infected patients; 64/149 were 
not contactable . Attempts to contact the remainder are 
ongoing . 24/35 contacted required linkage to care . 5 died, 
2 were incarcerated, and 4 were in care . 83% (20/24) of 
those linked attended clinic . 55% (11/20) initiated treat-
ment . Most were 1a or 3a genotypes . Of 17 who under-
went fibroscan, 8 (47%) had normal liver stiffness (<6kPa), 
4(24%) were intermediate, and 5 (29%) had scores consis-
tent with cirrhosis (>11 .5kpA) . Of the 70 HBV infected 
individuals, 23 have successfully been contacted . 13 were 
eligible for linkage (either new or disengaged from care) 
and all 13 attended their appointment . Full linkage to care 
results will be presented . Conclusions: Use of an electronic 
ordering system facilitated excellent testing uptake . We 
identified a high number of viral hepatitis diagnoses and 
reached groups not served by conventional pathways . 
The use of the HCVAg as a reflex test allows resources 
to be focused rapidly on individuals with current HCV 
infection . Existing linkage pathways are inadequate and 
fail to engage patients from marginalised populations . 
Developing an integrated clinical pathway that embracies 
community services is paramount .
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981
Does Hepatitis C eradication lead to improved 
glucose metabolism, renal and cardiovascular 
outcomes in diabetic patients?
Jia Li1, Stuart C. Gordon2, Loralee B. Rupp3, Talan Zhang1, 
Sheri Trudeau1, Scott D. Holmberg4, Anne C. Moorman4, 
Philip R. Spradling4, Eyasu H. Teshale4, Joseph A. Boscarino5, 
Mark A. Schmidt6, Yihe Daida7, Mei Lu1; For the Chronic Hep-
atitis Cohort Study (CHeCS) Investigators; 1Public Health Sci-
ence, Henry Ford Health System, Detroit, MI; 2Department of 
Hepatology, Henry Ford Health System, Detroit, MI; 3Depart-
ment of Health Policy and Health Systems Research, Henry 
Ford Health System, Detroit, MI; 4Division of Viral Hepatitis, 
National Center for HIV, Hepatitis, STD, and TB Prevention, 
Centers for Disease Control and Prevention (CDC), Atlanta, 
GA; 5Department of Epidemiology and Health Services 
Research, Geisinger Health System, Danville, PA; 6Center for 
Health Research, Kaiser Permanente Northwest, Portland, 
OR; 7Center for Health Research, Kaiser Permanente Hawai’i, 
Honolulu, HI

Background and Aims: Emerging data shows that 
successful treatment may impact long-term extra-he-
patic outcomes in hepatitis C (HCV) patients with type 2 
diabetes mellitus (T2D) . Previous analyses have excluded 
untreated HCV patients . We used data from the Chronic 
Hepatitis Cohort Study (CHeCS) to assess T2D-related 
outcomes in patients under routine clinical care . Methods: 
We identified HCV patients with a diagnosis code for 
T2D and indications of ongoing use of diabetes medi-
cation as of 12/31/16 . Outcomes included glycosylated 
hemoglobin (HbA1c), end-stage renal disease (ESRD), 
acute coronary syndrome (ACS), and ischemic stroke at 5 
years . Treated patients were 1:1 matched with untreated 
patients . We adjusted for baseline differences using 
propensity scores . For HbA1c, we used a piecewise, linear 
spline, mixed effects model . Cumulative incidence of 
T2D-related complications was estimated using the Fine-
Gray model, with death as a competing risk . Results: 
336 patients (168 untreated, 168 treated) were included 
with 5 years of follow-up . 99 patients had SVR . HbA1c 
in SVR patients evolved in three phases: 1) 0–9 months 
post-index, HbA1c decreased significantly over time—7% 
per 90 days (p<0 .0001); 2) 9–33 months post-index, HbA1c 
rose 2 .2% per 90 days (p<0 .0001); and 3) >33 months, 
HbA1c stabilized . The pattern remained after adjustment 
for BMI over time . SVR patients demonstrated decreased 
risk of ACS and ESRD compared to untreated patients 
(HR=0 .44 and 0 .28, P-value=0 .037 and 0 .039 respectively) . 
There was no significant difference between groups for 
stroke; however, we observed decreasing risk across treat-
ment status and outcome . Conclusions: Successful HCV 
treatment significantly reduces incidence of T2D-related 
outcomes compared to untreated patients . In SVR patients, 
HbA1c significantly improves shortly after treatment, but 
rebounds over time .

Figure: incidence of T2D-related outcomes and change in 
HgA1c over time by treatment status .
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Liver disease monitoring after hepatitis C cure 
in underserved patients with advanced liver 
fibrosis
Nicole J. Kim1,2, Mandana Khalili1,2; 1Medicine, University of 
California San Francisco, San Francisco, CA; 2Zuckerberg San 
Francisco General Hospital, San Francisco, CA

Background There is limited guidance on monitoring of 
HCV-infected patients who achieve a sustained virologic 
response 12 weeks (SVR12) post direct acting antiviral 
therapy (DAA) and real world data on practice patterns in 
this setting is lacking . However, continued screening for 
hepatocellular carcinoma (HCC) in those with advanced 
fibrosis pre-therapy is recommended . We aimed to char-
acterize real world liver disease monitoring and HCC 
screening practice patterns after achieving SVR12 in a 
cohort of underserved HCV-infected patients . Methods 
Records of 170 HCV-infected patients who initiated 
DAA therapy at the San Francisco safety-net healthcare 
system’s liver specialty clinic between January 2014 and 
January 2016, who achieved SVR12 and had ≥12 months 
of follow-up post-SVR12 were reviewed with respect to 
demographics and clinical data . Liver disease monitoring 
was defined as liver clinic visits, laboratory evaluation, and 
liver imaging studies . Advanced fibrosis pre-therapy was 
defined as F3 or F4 based on liver biopsy (33%), fibro-
test (9%), or clinical and imaging studies confirming 
cirrhosis . Results Characteristics of patients (73% geno-
type 1, 21% genotype 2/3, 6% other genotype) with SVR12 
were: median post-SVR12 follow-up of 19 (range 12-34) 
months, median age 58 .5, 61% male, 42% White (23% 
Black, 15% Latino, 20% Other), 78% English-proficient, 
36% with prior psychiatric history, 49% prior IVDU, 38% 
prior (15% current) alcohol use, 41% advance fibrosis 
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(34% with cirrhosis of whom 33% had decompensation, 
16% HCC) . During post-SVR12 follow-up, a higher propor-
tion of patients with advanced fibrosis attended liver clinic 
visits (mean 1 .8±1 .9 vs 1 .2±1 visits, p=0 .004) and had ≥2 
liver imaging (45% vs 5%, p<0 .0001) but not ≥2 ALT eval-
uations (71% vs 66%, p=0 .5) compared to those without 
advanced fibrosis . However, 25% of those with advanced 
fibrosis had no liver clinic visits, 25% had no liver imaging, 
and 8% had no ALT evaluation post SVR12 while 3% 
had ≥5 liver imaging and 28% had ≥5 ALT evaluations . 
Post-SVR12 68% had SVR24 or SVR48 evaluation and three 
cirrhotic patients developed new HCC . Conclusions In this 
underserved cohort of patients with HCV cure, majority of 
patients with advanced fibrosis underwent both disease 
monitoring and HCC screening following SVR12 and new 
cases of HCC were identified even within a short period . 
However, 25% did not have a liver clinic visit or imaging 
study . With HCV treatment extension into non-specialty 
settings, enhanced guidelines along with patient and 
provider education are critical to optimize post-SVR moni-
toring in those with advanced fibrosis, especially in diffi-
cult to engage populations .
Disclosures:
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Hepatitis C (HCV) in Patients Without Fibrosis 
or with Minimal Fibrosis: The Impact of Treat-
ment and Sustained Virologic Response (SVR) 
on Patient-Reported Outcomes (PROs)
Zobair M. Younossi1, Maria Stepanova2, Tarik Asselah3, Gra-
ham R. Foster4, Keyur Patel9, Norbert Bräu5, Mark G. Swain10, 
Tram T. Tran11, Rafael Esteban6, Massimo Colombo7, Ste-
phen Pianko12, Linda Henry2, Marc Bourlière8; 1Center for Liver 
Diseases, Department of Medicine, Inova Fairfax Hospital, Falls 
Church, VA; 2Center for Outcomes Research in Liver Disease, 
Washington DC, DC; 3Hospital Beaujon, Clichy, France; 4Queen 
Mary, University of London, London, United Kingdom; 5James 
J. Peters Veterans Affairs Medical Center, New York, NY; 6Uni-
versitat Autonoma de Barcelona, Liver Unit, Bacelona, Spain; 
7Humanitas Clinical and Research Center, Rozzano, Italy; 8Hos-
pital St. Joseph, Marseille, France; 9Toronto Center for Liver 
DIseases, Toronto, ON, Canada; 10Medicine University of 
Calgary, Calgary, AB, Canada; 11Cedars Sinai Medical Cen-
ter, Los Angeles, CA; 12Department of Gastroenterology 
Monash Medical Centre, Melbourne, VIC, Australia

Background: Although treatment of HCV subjects with 
advanced liver disease is widely accepted, the benefit of 
treatment for HCV patients without significant liver disease 
is less well established . Aim: To assess the PRO impact 
of treating HCV patients with none or minimal fibrosis 
(F0-F1) . Methods: HCV Patients with F0-F1 from 16 clinical 
trials were included . PROs were collected before, during 
and after treatment using SF-36 V2, FACIT-F, CLDQ-HCV, 
and WPAI-HCV . Results: 1,548 HCV patients with F0-F1 
were included (age 46±11 years, 43% male, 82% Cauca-
sian, 64% employed, 81% treatment-naïve, 57% genotype 
1) . Patients were treated with pegylated interferon+riba-
virin+sofosbuvir (PEG-IFN+SOF+RBV) (N=91) or SOF+RBV± 
ledipasvir (LDV)(N=479) or IFN- and RBV-free regimens 
with LDV/SOF or SOF/velpatasvir (VEL) or SOF/VEL/voxila-
previr (VOX) (N=978) . There were no PRO differences at 
baseline for 3 groups (all p>0 .01) . By end of treatment, 

F0-F1 patients receiving IFN+ regimens experienced signif-
icant decreases in most PRO domains (-4 .5 to -28 .7 on a 
0-100 scale), while subjects treated RBV+ regimens had a 
modest impairment of PROs (-2 .3 to -8 .9) (all p≤0 .01) . In 
contrast, treatment with regimen without IFN/RBV led to 
PRO improvement (+1 .2 to + 10 .9) (Figure) . Regardless of 
regimen, SVR-12 and -24 were universally associated with 
PRO improvements (+3 .9 to +14 .7, all p<0 .0001) . In multi-
variate analysis, receiving an IFN+ (β=-5 .3 to -28 .5, p<0 .01) 
or RBV+ regimens (β=-2 .4 to -10 .6, p<0 .01) were predictive 
of PRO impairments during and after treatment . Conclu-
sions: HCV subjects with none or minimal fibrosis treated 
with IFN/RBV-free regimens experience on-treatment and 
post-SVR PRO improvements . The stage of liver disease has 
no bearing on the PRO benefits of HCV patients treated 
with the new anti-viral regimens .
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Expression of Growth Hormone Receptor Is 
Associated to Prognosis and Overall Survival in 
Hepatitis C Virus-related Hepatocellular Carci-
noma
Chia-Yen Dai1,3, Ching-Chih Lin2, Chung-Feng Huang2,3, 
Ming-lun Yeh2,3, Jee-Fu Huang2,3, Ming-Lung Yu2,3, Wan-
Long Chuang2,3; 1Department of Preventive Medicine, 
Kaohsiung Medical University Hospital, Kaohsiung, Taiwan; 
2Hepatobiliary Division, Department of Internal Medicine, 
Kaohsiung Medical University Hospital Kaosiung medical 
University, Kaohsiung, Taiwan; 3Faculty of Internal Medicine, 
School of Medicine, College of Medicine, Kaohsiung Medical 
University, Kaoshiung, Taiwan

OBJECTIVES: Growth hormone (GH) is one of the main 
regulators of somatic growth, metabolism, and gender 
dimorphism in the liver . Importantly, the impairment of 
hepatic GH/ JAK2/ Stat5/ IGF-1 signalling causes severe 
metabolic liver diseasse predisposing to hepatocellular 
carcinoma (HCC) . The present study aimed to investigate 
the association betwen the GH/ JAK2/ Stat5/ IGF-1 axis, 
hepatitis C virus (HCV) effects and development of HCC . 
METHODS: We validated GHR gene expression in 200 
HCV-related HCC biosamples collected in Taiwan Liver 
Cancer Network (TLCN) by Q-PCR analysis . We also char-
acterised the HCV effects on the molecular events of GH/ 
JAK2/ Stat5/ IGF-1 signalling pathway in the HCV-infected 
Huh7 .5 .1 cell model . RESULTS: Exploratory data of gene 
array showed that GHR was down-regulated in HCV-re-
lated HCC liver tissue samples . Our results revealed that 
GHR profoundly decreased and affected the GH-JAK2-
STAT5 signalling pathway by the HCV effect in the HCV- 
infected Huh7 .5 .1 cell model . To validate these findings, 
the expression level of GHR was detected in 200 paired 
HCV-HCC tissue specimens from TLCN . The relative expres-
sion of GHR mRNA in HCV-HCC tumour samples was signifi-
cantly lower than that in adjacent non-tumorous livers 
(mean ± SD, 2 .557 ± 5 .341 VS . 15 .780 ± 20 .591, p < 0 .0001) . 
We stratified patients into two group depending on the 
ratio of GHR mRNA level (tumour part / non-tumor part, 
0 .1) as the cut-off value based on ROC curve . We found 
that low ratio of GHR (%0 .1) (p < 0 .0001) was highly associ-
ated with HCC recurrence and poorer overall survival (OS) 
in HCV-HCC patients . Further, a low ratio of GHR (%0 .1) 
(HR, 2 .06; 95% CI, 1 .40–3 .05; p = 0 .0003), cirrhosis (HR, 1 .50; 
95% CI, 1 .04–2 .19; p = 0 .0313), and pathological stage II to 
IV (HR, 2 .07; 95% CI,1 .15-3 .58; p = 0 .0161) were indepen-
dent prognostic factors for HCC recurrence in HCV-HCC 
patients, and a low ratio of GHR (%0 .1) (HR, 2 .15; 95% CI, 
1 .32–3 .53; p = 0 .0020), age >60 years (HR, 1 .88; 95% CI, 
1 .09–3 .47; p = 0 .0225), and pathological stage II to IV (HR, 
3 .03; 95% CI, 1 .47–6 .04; p = 0 .0035) were independent 
predictive markers of poor OS . Our data illustrated that 
low GHR expression ratio (% 0 .1) patients with age > 60 
years and pathological stage II-IV showed apparent prog-
nostic value in predicting higher recurrence (p = 0 .0019, 
p = 0 .022) and poorer OS (p = 0 .004, p = 0 .0035), respec-
tively . CONCLUSIONS: The low expression ratio of GHR 
(%0 .1) remains the most important factor independently 
associated with a high rate of recurrence and poorer OS 
in HCV-HCC patients which implicted that GHR may be a 
sensitive clinical parameter and can serve as a useful prog-
nostic molecular marker .
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Declining Rate of Acute Graft Failure in Liver 
Transplant Recipients with Hepatitis C
George Cholankeril1, Andrew A. Li2, Eric R. Yoo3, 
Stevan A. Gonzalez4, Satheesh Nair1, Aijaz Ahmed5; 1Gastro-
enterology and Hepatology, University of Tennessee Health 
Science Center, Memphis, TN; 2Internal Medicine, Stanford 
University School of Medicine, Stanford, CA; 3Medicine, Santa 
Clara Valley Medical Center, San Jose, CA; 4Gastroenterology 
and Hepatology, Simmons Transplant Institute, Baylor All 
Saints Medical Center, Fort Worth, TX; 5Division of Gastroen-
terology and Hepatology, Stanford University School of Med-
icine, Stanford, CA

Background: Recurrent hepatitis C virus (HCV) infection is 
universal following liver transplantation and is associated 
with high rates of acute graft failure . Direct-acting anti-
viral (DAA) agents have demonstrated higher efficacy and 
easy tolerability in HCV-infected patients following liver 
transplant (LT) surgery and may improve graft outcomes . 
We aim to compare trends in acute graft failure in HCV 
and non-HCV LT recipients . Methods: Using the United 
Network for Organ Sharing database, we evaluated rates 
for acute graft failure among adult LT recipients from 
2011-2016 . Indication for LT was categorized as HCV and 
non-HCV . Acute graft failure was defined as graft failure 
within 1-year of liver transplantation . LT Recipients with 
acute liver failure (Status 1), re-transplant and hepato-
cellular carcinoma were excluded . Linear regression was 
used to evaluate temporal trends with statistical signifi-
cance met with a p < 0 .05 . Results: From 2010-2016, there 
were 11,223 (35 .4%) HCV LT recipients and 20,493 (64 .6%) 
non-HCV LT recipients with 1-year follow-up . During our 
study period, HCV LT recipients demonstrated a higher 
overall percentage of acute graft failure with 531 (4 .7%) 
HCV LT recipients and 794 (3 .9%) non-HCV LT recipients 
developing acute graft loss within 1-year . However, the 
annual rate for acute graft failure declined nearly twice as 
fast in HCV than non-HCV (HCV: 14 .4 % vs . non-HCV: 7 .4%, 
p <0 .01) LT recipients (Figure) . Notably, acute graft failure 
rate in HCV declined sharply in 2013-2014 by 26 .3% . In 
2016, acute graft failure rate in HCV was observed to 
be lower than that in non-HCV (HCV 2 .8% vs. non-HCV 
3 .0%, p = 0 .15) . Conclusion: Since the introduction of 
DAA agents, acute graft failure in HCV LT recipients has 
declined significantly . It is most likely related to reduction 
in the rate of fibrosing cholestatic hepatitis .
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Annual rate for acute graft failure in HCV and non-HCV from 
2011-2016 .
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An Observational, Prospective Epidemiolog-
ical Registry in Australia of HCV Liver Disease 
(OPERA-C)
Paul J. Clark1,2, Simone I. Strasser3, Barbara Leggett4, 
Peter W. Angus5, Amany Zekry6, Miriam Levy7, Julian Rong15, 
Edmund Tse12, Bruce McGarity13, Damian Harding16, 
Amanda Nicoll14, Wendy Cheng11, William Sievert8, Patri-
cia C. Valery2, Alex J. Thompson9, Stuart K. Roberts10; OPERA-C 
Study Investigators; 1GI/Hepatology, Princess Alexandra and 
Mater Hospitals, Brisbane, QLD, Australia; 2QIMR-Berghofer 
Medical Research Institute, Brisbane, QLD, Australia; 3AW 
Morrow Gastroenterology and Liver Centre, Sydney, NSW, 
Australia; 4Gastroenterology and Hepatology, Royal Brisbane 
and Womens Hospital, Brisbane, QLD, Australia; 5Gastroen-
terology and Hepatology, The Austin Hospital, Melbourne, 
VIC, Australia; 6Gastroenterology and Hepatology, St George 
Hospital, Sydney, NSW, Australia; 7Gastroenterology and 
Hepatology, Liverpool Hospital, SWSHS, Sydney, NSW, Aus-
tralia; 8Gastroenterology and Hepatology, Monash Medical 
Centre, Melbourne, VIC, Australia; 9Gastroenterology and 
Hepatology, St Vincents Hospital, Melbourne, VIC, Australia; 
10Gastroenterology and Hepatology, The Alfred, Brisbane, 
QLD, Australia; 11Gastroenterology and Hepatology, Royal 
Perth Hospital, Perth, WA, Australia; 12Gastroenterology and 
Hepatology, Royal Adelaide Hospital, Adelaide, SA, Austra-
lia; 13Western Sydney University Bathurst Hospital, Bathurst, 
NSW, Australia; 14Gastroenterology and Hepatology, East-
ern Health, Melbourne, VIC, Australia; 15Latrobe Regional 
Hospital, Traralgon, VIC, Australia; 16Gastroenterology and 
Hepatology, Lyell McEwin & Modbury Hospitals, Adelaide, SA, 
Australia

Background In March 2016 the Australian federal govern-
ment subsidised Direct Acting antivirals (DAA), making 

these medications available for all Australians living with 
Hepatitis C virus (HCV) infection . In order to assess the 
uptake and impacts of DAAs, a national registry was estab-
lished (OPERA-C) . Methods OPERA-C is an investigator 
initiated prospective study recruiting across 29 tertiary 
hospitals in Australia . After informed consent patient 
details on HCV treatment history, disease severity and 
comorbidities are collected . Six-monthly data collection 
follows-up HCV treatment and outcomes such as liver 
cancer and decompensation . Data is linked to cancer and 
death registries and the national Medicare system . Results 
Between March 2016 to March 2017, 1803 patients were 
recruited with a mean age of 52 years (18-90) . 66% were 
male . 1683, (95%) had HCV diagnosed more than a year 
(median duration 24 yrs, IQR 9-33 years), 99 (5 .5%) had 
HCV diagnosed <12 months . 42% (765) provided a history 
of significant alcohol (>40 g/day) . 28 patients (1 .6%) had 
Hepatitis B coinfection and 15 (0 .8%) were coinfected 
with HIV . Genotype data for 1192 were available at regis-
tration: 741 (62%) G1a; 446 (37%), G3 . 72% of patients 
were treatment naïve, 26% had had prior treatment: 410 
patients with interferon (IFN)-based therapies (283 PEGIFN 
and 127 standard IFN), 369 with ribavirin (RBV), 23 Tela-
previr, 33 Boceprevir, 14 Simeprevir, and 35 received other 
trial treatments . One third of patients (549/1697) were 
cirrhotic . For these patients the mode of diagnosis was clin-
ical only (15 .7%), transient elastography (TE) only (54 .1%,), 
histology (1 .9%), imaging (16 .4%), a combination of the 
above (9 .5%) or other mode (2 .4%) . For cirrhotic patients, 
median values of synthetic function were: albumin 38 g/L, 
INR 1 .0, and bilirubin 14 umol/L, and liver stiffness 18 kPa . 
47 patients (2 .6%) had decompensated cirrhosis . 48 (2 .6%) 
had hepatocellular carcinoma (HCC) . Of 543 G1 patients 
with data, 532 received sofosbuvir, with ledipasvir (330), 
daclatasvir (200), velpatasvir (1) or PEGIFN/RBV (2), and 
ten received Viekera . SVR was 98% in 276 G1 patients with 
SVR data . Of six relapsers, adherence was good in 4, fair 
in 1 and unknown in 1 . Conclusion In this national registry 
a third of patients have cirrhosis and a quarter are treat-
ment experienced . Available data on SVR were excellent . 
Data collection on treatment, SVR and other outcomes 
continue . Results will be presented, including sub-analyses 
by genotype, cirrhosis, decompensated liver disease and 
HCC .
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Short-term risk of de novo hepatocellular carci-
noma in cirrhotic patients treated with DAAs 
compared to untreated cirrhotic patients
Antonietta Romano, Marta Tonon, Matteo Azzolini, Ales-
sandra Brocca, Luisa Cavalletto, Liliana Chemello, Luisa Ben-
vegnu, Patrizia Pontisso, Salvatore Piano, Antonietta Sticca, 
Sara Mareso, Carmine G. Gambino, Marialuisa Stanco, 
Paolo Angeli; Department of medicine (DIMED), 1Unit of 
Internal Medicine and Hepatology (UIMH), University of 
Padova (Italy), Padova, Italy

Background and Aims: Controversial data have been 
reported on the risk of developing hepatocellular carci-
noma (HCC) after treatment with Direct Antiviral Agents 
(DAAs) in patients with HCV-related cirrhosis . One of the 
reason of such controversy is the lack of study comparing 
HCC incidence in patients with cirrhosis and similar severity 
of the disease treated or not with DAAs Methods: In this 
study we have prospectively evaluated 93 patients with 
cirrhosis treated with DAAs since January 2015 . In the 
month before initiation of antiviral therapy all patients 
underwent complete laboratory and clinical evaluation 
and abdomen ultrasound . A retrospective control cohort 
of 94 patients with HCV-related cirrhosis with contrain-
dications to IFN treatment was selected among 2560 
patients with hepatitis C followed in our center from 2006 
to 2013 . Results: Considering patients treated with DAAs, 
77 .4% (n = 72) had a Child-Pugh class A and 22 .6% (n = 21) 
had a Child-Pugh class B and C . In the untreated controls 
prevailed the Child Pugh classes B and C that were present 
in 68 % (n = 64) of patients, while Child-Pugh class A was 
present in 32% (n = 30) . The two groups did not differ for 
gender, genotype and BMI . The media follow-up was of 
465 days (range 180-780 days) in the treated group and 
502 days (range 30-1050 days) in the untreated cohort . 
HCC incidence in the subgroup of patients with Child-Pugh 
class A was of 2 .64 per 100 patients year in un patients 
treated with DAAs and of 4 .59 in the controls . In patients 
with Child-Pugh classes B and C, the HCC incidence in 
treated patients was of 4 .4 per 100 patients year and 6 .4 
in untreated group . HCC-free survival of the two groups, 
evaluated in patients with C-P class A and C-P class B and 
C was not significantly different in Kaplan-Meier anal-
ysis (log rank p = 0 .96 and long rank p=0 .92 respectively, 
Fig .1A and 1B) . Conclusions: This study showed that the 
risk of developing HCC after treatment with DAAs was 
not increased in cirrhotic patients when compared to that 
expected in those with similar degree of severity of the 
liver disease who were not treated .

Figure: Probability of HCC-free survival in treated HCV cir-
rhotic patients vs untreated controls (Child A-panel A; Child 
B-C-panel B)
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Updated Prevalence of Hepatitis C in the 
United States: Results from a Simulation Model 
including the non-NHANES population
Jagpreet Chhatwal1,2, Qiushi Chen1,2, Turgay Ayer3, Xiao-
jie Wang4, Mark S. Roberts5, Fasiha Kanwal6,7, Anne C. Spauld-
ing8; 1Institute for Technology Assessment, Massachusetts 
General Hospital, Boston, MA; 2Harvard Medical School, 
Boston, MA; 3Georgia Institute of Technology, Atlanta, GA; 
4University of Florida, Gainesville, FL; 5Department of Health 
Policy and Management, University of Pittsburgh, Pittsburgh, 
PA; 6Houston Veterans Affairs Health Services Research and 
Development Center of Excellence, Houston, TX; 7Depart-
ment of Medicine, Gastroenterology and Hepatology, Baylor 
College of Medicine, Houston, TX; 8Rollins School of Public 
Health, Emory University, Atlanta, GA

Background: Precise figures for the current prevalence of 
hepatitis C virus (HCV) in the U .S . are not known . National 
Health and Nutrition Examination Survey (NHANES) 
excludes several high-risk populations, including people 
who are incarcerated and homeless; also there is a lag 
in releasing NHANES data . HCV prevalence has changed 
over time because of new patterns of injection drug use, 
and community-wide screening policies followed by treat-
ment with oral direct-acting antivirals (DAAs) . We aimed 
to project the current prevalence of HCV considering these 
factors . Method: We extended our previously validated 
model, HEP-SIM, to project HCV prevalence in NHANES and 
non-NHANES population groups, including those incarcer-
ated, homeless, hospitalized, in nursing homes, and on 
Indian reservations, which were extracted from a system-
atic review and published surveys . HEP-SIM simulated the 
actual clinical management of HCV from 2010 onwards 
in each population group, which included antiviral treat-
ment with peginterferon-based therapies as well as oral 
DAAs, risk-based and birth-cohort HCV screening, and the 
rising HCV incidence in the U .S . Treatment efficacy was 
extracted from clinical studies and treatment rates were 
based on insurance status and drug sales . Results: In 2010, 
4 .0 million people (1 .5 million in non-NHANES population) 
had chronic viremia . We anticipate that this will drop to 
2 .7 million by the end of 2017 (Figure 1) . Among them, 
1 .1 million (40 .7%) HCV people would be living in correc-
tional facilities, 98,000 (3 .6%) would be homeless, and 
61,000 (2 .3%) living on Indian reservations . In 2017, 1 .6 
million would remain unaware of their infection . Under 
current management, HCV prevalence would decrease to 
1 .5 million by 2030 . If the HCV incidence continues to rise 
due to the opioid epidemic, HCV prevalence could start to 
increase after 2035 . Conclusions: With current screening 
and treatment, our model predicts that HCV will become 
more concentrated in the non-NHANES sector, espe-
cially prisons . We anticipate HCV prevalence will remain 
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substantial unless screening and treatment become more 
aggressive in non-household populations . Decreasing the 
overall prevalence depends on controlling rising HCV inci-
dence .
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Prevalence and screening of chronic hepatitis 
C virus infection in patients with hematologic 
malignancies: A call for universal screening
Georgios Angelidakis1, Jessica P. Hwang3, Minas P. Econ-
omides2, Jeff Hosry1, Dima Dandachi1, Bruno Granwehr1, 
Harrys A. Torres1; 1Infectious Diseases, Infection Control and 
Employee Health, The University Of Texas MD Anderson Can-
cer Center, Houston, TX; 2Infectious Diseases, Infection Control 
and Employee Health, The University Of Texas MD Anderson 
Cancer Center, Houston, TX; 3General Internal Medicine, The 
University Of Texas MD Anderson Cancer Center, Houston, TX

Background: An estimated 1 .6% of people in the United 
States are hepatitis C virus antibodies (anti-HCV) positive . 
There are no well-designed studies on the prevalence and 
the optimal HCV screening strategy in patients (pts) with 
hematologic malignancies and hematopoietic cell trans-
plant (HCT) recipients . Professional societies such as the 
American Society for Blood and Marrow Transplantation 
and the European Conference on Infection in Leukemia 
(ECIL-5) recommend universal screening based on limited 
quality of evidence . We aimed to determine prevalence 
of anti-HCV and the effectiveness of universal screening 
versus risk factor-guided and birth cohort screenings 
for recognition of HCV in a tertiary care cancer center . 
Method: All pts with hematologic malignancies (leukemia, 
lymphoma) or HCT recipients are universally screened prior 
to anti-cancer therapy for anti-HCV at their initial visit to 
MD Anderson Cancer Center . In this retrospective cohort, 
we studied all pts tested between June 2004 and May 
2014 . Pts in the 1945-1965 birth cohort or with known risk 
factors for HCV were identified by a retrospective chart 
review . Results: Among 13,718 pts screened, the overall 
HCV prevalence was 2% (n=283): 1 .7% among leukemia 
pts (104/6,022); 2 .2% among lymphoma pts (134/6,054); 
and 2 .7% among the pts who received HCT (45/1,642) . We 
excluded 141 pts with a known history of HCV and further 
analyzed the remaining subgroup of 142 pts: 53 leukemia 
pts; 69 lymphoma pts; and 20 HCT recipients . Most of 
the 142 pts with newly diagnosed anti-HCV (98 or 69%) 
were born between 1945-1965: leukemia 31/53 (58%) pts; 
lymphoma 51/69 (74%) pts; and HCT 16/20 (80%) pts . Only 
24/142 (17%) pts (11 with leukemia, 9 with lymphoma 

and 4 with HCT) were identified with at least one HCV 
risk factor by primary oncologists . Almost one-third of 
pts (42/142 or 30%) did not belong to the 1945 to 1965 
birth cohort or have risk factors for HCV (figure) . Conclu-
sions: The prevalence of HCV in the hematologic patient 
population appears to be higher than in the non-cancer 
population . The use of selective screening strategies for 
recognition of HCV might be suboptimal in such cancer 
pts, supporting the use of universal HCV testing .
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Cross-sectional Assessment of HCV NS5A 
Resistance-Associated Variants in Over 30,000 
Samples Submitted for Drug Resistance Testing 
in the US
Dongmei Yang, Jacqueline D. Reeves, Charles M. Wal-
worth, Suqin Cai, Christos J. Petropoulos, Wei Huang, Jean-
nette M. Whitcomb; Monogram Biosciences, Laboratory 
Corporation of America Holdings, South San Francisco, CA

Background: The first direct-acting antivirals (DAAs) 
targeting NS5A were approved in 2014 . NS5A inhibitors 
(NS5AIs) have become a major component of curative HCV 
treatment regimens . However, resistance-associated vari-
ants (RAVs) can impact NS5AI efficacy and their identifi-
cation in certain clinical situations is recommended in the 
current AASLD/IDSA Hepatitis C Guidance . Here we eval-
uated the presence of NS5A RAVs in over 30,000 clinical 
samples submitted for HCV NS5A resistance testing in the 
US from 2015 to 2017 . Methods: The entire NS5A region 
was amplified from plasma or serum samples by RT-PCR 
using GT1a, GT1b or GT3 primers . NS5A sequencing was 
performed using the Illumina MiSeq platform with analysis 
at a threshold that was validated as equivalent to Sanger 
sequencing . Amino acid variants relative to either the 
H77 (GT1a), Con1 (GT1b) or S52 (GT3) reference sequence 
were determined and key NS5A RAVs were enumerated 
(amino acid (aa) positions 24, 28, 30, 31, 32, 38, 58, 92, 93) . 
HCV genotype was assigned based on the NS5A sequence . 
Samples were also classified according to birth year cohort 
and gender . Results: Across the over 30,000 samples eval-
uated, 86% were GT1a, 10% were GT1b and 4% were 
GT3 . Where gender was identified, 68% were men and 
32% were women . A higher percentage of samples with 
RAVs was observed in men than in women (25% vs . 18%) . 
Samples from individuals born between 1951 and 1960 
represented the largest group (45%), however samples 
from older individuals (birth years 1930 - 1950) exhibited 
the highest percentage of viruses with RAVs at key posi-
tions . The most prevalent RAVs for GT1a viruses were at 
aa28 (8%), aa30 (9%), aa31 (4%) and aa93 (6%), for GT1b 
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were aa31 (13%) and aa93 (24%) and for GT3 were aa30 
(5%) and aa93 (14%) . A strong co-incidence of Y93H and 
Q30H was observed in GT1a viruses . Sixty two percent of 
samples with Y93H also had a Q30H substitution which 
would predict high-level resistance to the currently 
approved NS5AIs . GT3 viruses tended to have a single 
RAV present (either at position 93 or 30); no viruses in this 
dataset had variants at both positions . Conclusions: The 
evaluation of a large database of HCV NS5A sequences 
derived from clinical samples submitted for routine resis-
tance testing can provide important information on the 
distribution of individual RAVs and RAV combinations 
among men, women and different birth cohorts . NS5A 
RAVs were more frequently observed in samples from men 
and among birth years 1930 - 1950 . Of interest, there is 
a high co-incidence of Y93H and Q30H variants in GT1a 
viruses that may have implications for future DAA treat-
ment options .
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Impact of Sustained Virological Response on 
Incidence of Type 2 Diabetes in Hepatitis C 
Patients
Jia Li1, Talan Zhang1, Stuart C. Gordon2, Loralee B. Rupp3, 
Sheri Trudeau1, Scott D. Holmberg4, Anne C. Moorman4, 
Philip R. Spradling4, Eyasu H. Teshale4, Joseph A. Boscarino5, 
Mark A. Schmidt6, Yihe Daida7, Mei Lu1; For the Chronic Hep-
atitis Cohort Study (CHeCS) Investigators; 1Public Health Sci-
ence, Henry Ford Health System, Detroit, MI; 2Department 
of Hepatology, Henry Ford Health System, Detroit, MI; 3Cen-
ter for Health Policy and Health Services Research, Henry 
Ford Health System, Detroit, MI; 4Division of Viral Hepatitis, 
National Center for HIV, Hepatitis, STD, and TB Prevention, 
Centers for Disease Control and Prevention, Atlanta, GA; 
5Department of Epidemiology and Health Services Research, 
Geisinger Health System, Danville, PA; 6Center for Health 
Research, Kaiser Permanente Northwest, Portland, OR; 7Cen-
ter for Health Research, Kaiser Permanente Hawai’i, Hono-
lulu, HI

Background and Aims: Data regarding the impact of treat-
ment for hepatitis C virus (HCV) on incidence of type 2 
diabetes mellitus (T2D) are limited by small sample sizes, 
patients in clinical trials, or non-US populations . The 
longitudinal Chronic Hepatitis Cohort Study (CHeCS)—a 
geographically and racially-diverse cohort of chronically 
infected HCV patients from four large US health systems—
offers a unique opportunity to assess how sustained viro-
logical response (SVR) to HCV treatment interacts with 
known risk factors to influence development of T2D . 
Methods: Treated HCV patients without prior history of 
T2D or hepatitis B were included . Baseline risk factors 
included age, gender, race, HCV treatment outcome, 
viral genotype, and Fibrosis-4 (FIB4) . Incidence of T2D 

was observed from the date of either SVR or 12 weeks’ 
after end of treatment failure (TF), through patients’ 
last encounter prior to 12/31/2015 . The Cox proportional 
hazards model was used to test the effect of SVR and 
other baseline risk factors on development of T2D, consid-
ering any possible risk factor-by-SVR interactions and 
death as a competing risk . Results: Among 4731 patients 
with median of 3 years’ of follow-up, 176 of 2971 (5 .92%) 
SVR patients and 330 of 1760 (18 .72%) TF patients devel-
oped T2D (Hazard Ratio [HR]=0 .72; 95%CI [0 .60-0 .87]) . 
The effect of treatment was consistent across baseline risk 
factors . Risk of T2D was higher among African American 
and Asian American patients than white patients (HR=1 .9 
and 1 .5, respectively; p<0 .05), regardless of BMI . Genotype 
1 or 4 were not risks for T2D . Conclusions: In patients with 
chronic HCV, successful treatment significantly reduces 
the incidence of T2D . The effect is consistent regardless of 
baseline risk factors .

Figure: Cumulative incidence of T2D by treatment response
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HIV testing in patients starting HCV treatment 
and factors associated with adherence to 
AASLD-IDSA Guidelines.
Richard K. Sterling1, Jipcy Amador2, Paul Stewart2, 
Anna S. Lok3, Adrian M. Di Bisceglie4, Michael W. Fried2, 
K. Rajender Reddy5, Nancy Reau6, David R. Nelson7, Sou-
vik Sarkar8, Joseph K. Lim9, William R. Harlan10, William King11, 
Carol E. Golin2, Donna Evon2; 1Virginia Commonwealth Uni-
versity, Richmond, VA; 2University of North Carolina, Chapel 
Hill, NC; 3University of Michigan, Ann Arbor, MI; 4Saint Louis, 
Saint Louis, MO; 5University of Pennsylvania, Philadelphia, 
PA; 6Rush University, Chicago, IL; 7University of Florida, Gains-
ville, FL; 8UC Davis, Davis, CA; 9Yale Unversity, New Haven, CT; 
10Ashville Gastroenterology, Ashville, NC; 11Trial Managment, 
Chapel Hill, NC

Background & Aims: Due to shared routes of transmis-
sion, coinfection with HIV and HCV is common . Although 
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the CDC recommends that all HIV+ patients be tested for 
HCV, they are less clear on testing all HCV+ patients for 
HIV . Current AASLD-IDSA guidelines state: Evaluation 
for other conditions that may accelerate liver fibrosis, 
including HBV and HIV infections, is recommended for 
all persons with HCV infection (Rating: Class IIb, Level B) . 
However, it is unclear how often this is done in routine 
practice . To address this gap in knowledge, we monitored 
the frequency of HIV testing prior to DAA treatment in 
HCV patients enrolled in PROP UP, a PCORI-funded longi-
tudinal observational multicenter study to assess changes 
in patient-reported outcomes (NCT02601820) . We hypoth-
esized that pre-DAA HIV testing tends to be targeted to 
high-risk individuals . Methods: Study patients were HCV+ 
being prescribed DAA therapy at nine academic hepa-
tology centers and two gastroenterology practices in the 
US . Of the 1294 patients currently enrolled in PROP UP, 
778 had sufficiently complete data for analysis . Specifi-
cally, laboratory data and records of HIV testing (yes/no) at 
any point in time were extracted from electronic medical 
records while sociodemographic data were patient-re-
ported . Results: Mean age of the 778 patients was 57 years 
(range 22-82) . Mean number of comorbidities was 5 (range 
0-17) . Only 2 .8% (22/778) of patients had documented HIV 
infection prior to participation . Of the remaining 756, 472 
(62%) received HIV testing (either a positive or negative 
anti-HIV) at some point in their history or prior to initi-
ating DAA therapy . The only demographic factor asso-
ciated with HIV testing was patient-reported substance 
abuse history (r = 0 .103 with 95% C .I [0 .034, 0 .173]) . Sites 
that enrolled HIV+ patients were also more likely to test 
for HIV than sites that did not enroll known HIV+ patients; 
68% versus 54% . No substantial associations between HIV 
testing and the following sociodemographic features were 
observed: age, race, gender, education, income, employ-
ment, alcohol abuse history, or prescription and nonpre-
scription drug abuse . Patients with greater age and/or 
higher number of comorbidities were less likely to be HIV 
tested . Conclusions: Adherence to AASLD-IDSA guidelines 
for recording HIV testing prior to initiating DAA therapy 
is low . Although adherence was higher in those with 
substance abuse history and from sites that enrolled HIV+ 
patients, these data suggest that increased education and 
awareness for HCV treatment providers is needed to test 
and document for HIV exposure in all patients prior to 
initiating DAA therapy in accordance with our guidelines .
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Project ITTREAT (Integrated Community Based 
Test – stage-TREAT HCV Service) for People 
who Inject Drugs: Year 3 Results
Margaret O’Sullivan2, Anna-Marie L. Jones4, Hugh Williams3, 
Sumita Verma1,2; 1Brighton and Sussex Medical School, Brigh-
ton, United Kingdom; 2Brighton and Sussex University Hospi-
tal, Brighton, United Kingdom; 3Pavilions Drug and Alcohol 
Service, Brighton, United Kingdom; 4University of Brighton, 
Brighton, United Kingdom

Background: Majority (90%) of hepatitis C virus (HCV) posi-
tive individuals in England are people who inject drugs 
(PWID) who have suboptimal engagement with health 
services . Our on-going study assesses feasibility of non-in-
vasive detection, staging and treatment of HCV related 
chronic liver disease in the community . Methods: Four-
year prospective study (Dec 2013 -Dec 2017) conducted 
at a substance misuse service in SE England . Individuals 
offered dry blood spot testing (DBST), mobile transient 
elastography (TE), HCV treatment and qualitative inter-
views, with additional assessment of patient reported 
outcomes (SF-12v2, SFLDQOL) and health economics (HE) 
(EQ-5D-5L) . Year 3 clinical data presented . Results: To date, 
485 individuals have been recruited, 80% (n=388) males, 
mean age 41 .0 ± 9 .9 yrs . Prevalence of injecting drug use 
(IDU) [336 (69%)], alcohol use [416 (86%)] and psychiatric 
illness [225(47%)] remains high . Uptake of DBST was 97% 
(n=472) . Prevalence of positive serological markers/PCR 
were: HBcAb 20% (n=88), HCV antibody 56% (n=262) and 
HCV PCR 81% (211/262); genotypes 1=92 (44%) and 3= 94 
(44%) . Independent predictors of a positive HCV serology 
were age, if ever injected, positive HBcAb and if ever had 
a psychiatric diagnosis (p value for all ≤0 .003) . Of those 
with a positive HCV PCR (n=211), 169 (80%) underwent 
TE [median LSM 6 .8 kPa (2 .7-75), 76 (36%) having cirrhosis 
(LSM ≥12 kPa] . Sixty-six (32%) individuals were not treat-
ment candidates (chaotic lifestyle), 87/149 (58%) of the 
remaining with a positive PCR commencing HCV treatment 
in the community . Characteristics of treated cohort were: 
age 46 ± 9 .2 yrs; 84% male; 29% and 20% having on going 
alcohol and IDU respectively; 95% undergoing TE [median 
LSM 8 .7 (2 .7-75), 39% (34) having cirrhosis including four 
with decompensation]; genotypes (1 = 48%, 3= 45%); 
treatment received: INF/RBV 18%, INF+DAA 21% and DAA 
61% . Treatment outcomes were: SVR12 (47, 54%), EOTR, 
awaiting SVR12 (12, 14%), NR (4, 4%), RR (5, 6%), and on 
going treatment (19, 22%) . Compliance with treatment 
was 97% . Sixty and 28 individuals have completed pre- 
and post treatment QoL and HE questionnaires respec-
tively . No reinfection to date . Conclusions: Our on-going 
prospective study endorses the success of this novel, easy 
to replicate “one-stop” community-based HCV treatment 
model with onsite mobile TE . Compliance with treatment 
in this difficult to engage cohort was > 90% with outcomes 
comparable to secondary care . The prevalence of a posi-
tive HCV serology (56%) remains high which might explain 
the almost 40% prevalence of cirrhosis in this young PWID 
cohort . 
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Direct and Indirect Cost Analysis of Strate-
gies to Control the Disease Burden of Chronic 
Hepatitis C Virus (HCV) Infection in Mexico
Jessie L. Gunter1, Ruby A. Chirino2, Nahum Méndez-Sanchéz3, 
Juan F. Sanchez-Avila4, Laura E. Cisneros5, Sarah Blach1, 
Homie Razavi1, David Kershenobich6; 1Center for Disease Anal-
ysis, Lafayette, CO; 2Hospital Ángeles Pedregal, Mexico City, 
Mexico; 3Liver Research Unit, Medica Sur Clinic & Foundation, 
Mexico City, Mexico; 4Departamento de Gastroenterología, 
Instituto Nacional de Ciencias Médicas y Nutrición “Salvador 
Zubirán”, Vasco de Quiroga No. 15, Delegación Tlalpan, Mex-
ico City, Mexico; 5UMAE # 25 Instituto Mexicano del Seguro 
Social, Monterrey, Mexico; 6Director General, Instituto Nacio-
nal de Ciencias Médicas y Nutrición Salvador Zubirán, Mexico 
City, Mexico

Background: There were an estimated 339 000 HCV RNA+ 
detected individuals in Mexico in 2016, 40% of whom 
were over the age of 50 . A modeling approach was used 
to evaluate the relative costs of 3 strategies to control the 
HCV disease burden in the country . Methods: The infected 
population and associated disease progression were 
previously modeled using age- and sex-defined cohorts 
to track HCV incidence, prevalence, hepatic complications 
and mortality . The cost analysis forecasted the impact of 
intervention strategies on direct costs, or screening, diag-
nostic, staging, and treatment costs, and indirect costs, or 
the costs of lost work productivity . The cost of lost work 
productivity was measured by assigning a monetary value, 
represented by the Gross Domestic Product (GDP) per 
capita in Mexico, to a disability adjusted life year (DALY) 
averted . Three treatment scenarios at a lower negotiated 
price point were compared against a baseline scenario, in 
which 480 patients were treated with direct-acting antivi-
rals (DAAs) annually starting in 2016 . Scenarios included: 
(1) treating 800 patients, (2) treating 1600 patients per 
year beginning in 2017, and (3) scaling up treatment from 
1600 patients in 2017 to 3000 annually in 2018 . Results: 
Under the baseline scenario, HCV-related healthcare costs 
(in the absence of treatment costs) are expected to increase 
from $218 million USD annually to $433M in 2036 . In the 
scenario in which more patients are treated annually at a 
lower negotiated price per patient, the annual healthcare 
cost savings by 2036 would range from $17M (Scenario 
1) to $134M (Scenario 3) as compared to the base case . 
Additionally, the number of DALYs averted were much 
greater in the increased treatment scenarios . Treating 
3000 patients resulted in an estimated 135,000 cumulative 
DALYs averted . Treating 1600 patients led to an estimated 
60,000 cumulative DALYs averted, and 800 patients led to 
an estimated 17,000 DALYs averted . Including all direct 
and indirect costs, the most aggressive scenario would 
result in a cumulative savings of $199M by 2036 . Treating 
1600 or 800 patients is estimated to result in a cumula-
tive cost savings of $89M or $30M by 2036, respectively . 
Conclusions: While the prevalence trend of HCV in Mexico 
is decreasing, cases of advanced liver disease and liver-re-
lated deaths will continue to rise over the next decade . As 
the infected population ages, the cost of untreated HCV 
will increase in terms of the direct costs of care as well as 
the indirect loss to the economy . Scaling up the number of 
patients treated annually will result in larger savings over 
the next 20 years, but treating 800 patients will still result 
in cost savings .
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Genotype 6 Hepatitis C virus (HCV) infection 
is associated with lower odds of cirrhosis 
compared to genotype 1 HCV infection
Momoko Iwamoto2, Kimchamroeun Sann1, Jean-Philippe Dous-
set1, Antharo Kien1, Muslim Peas1, Vithurneat Hang1, 
Chhit Dimanche3, Michael Le Paih1, Tonia Marquardt1, 
Suna Balkan1, Anne Loarec2, David Maman2; 1Médecins Sans 
Frontières - France, Phnom Penh, Cambodia; 2Epicentre, 
Medecins Sans Frontieres, Phnom Penh, Cambodia; 3Hepa-
to-Gastro Department, Preah Kossamak Hospital, Phnom 
Penh, Cambodia

Background: Little is known regarding the characteristics 
of genotype (GT) 6 Hepatitis C Virus (HCV) patients, and 
whether GT6 is associated with increased risk of cirrhosis 
compared to GT1 HCV patients deriving from the same 
source population . Using prospectively collected cross-sec-
tional data of patients receiving care at Médecins Sans 
Frontières’ (MSF) HCV clinic in Cambodia, we aimed to 
understand if GT6 was associated with increased risk of 
liver stiffness . Methods: Data on patient characteristics, 
HCV tests, and fibroscans were prospectively collected 
from adult patients (≥18) diagnosed with HCV at MSF’s 
HCV clinic in Phnom Penh who provided written consent . 
Patients without consent (N=265) or missing fibroscans 
(N=30) were excluded . ↓2, Mann-Whitney U, and t-tests 
were used for group comparisons . Logistic regression was 
used to analyze if GT6 was associated with increased risk 
of cirrhosis compared to GT1 after adjusting for potential 
confounders . Cirrhosis was defined as ≥14kPa on fibro-
scan . Results: Between Sept 1, 2016 and May 31, 2017, we 
enrolled 820 GT6 and 906 GT1 patients . The most common 
GT subtypes were 6e and 6f (52% and 21%, respectively), 
and the majority (95%) of GT1 patients were 1b . GT6 and 
1 patients were similar in patient characteristics, but GT6 
patients had greater median viral load compared to GT1, 
and lower median fibroscans (Table) . After adjusting for 
age, sex, BMI, HIV, HBV, and alcohol use, GT6 was associ-
ated with lower odds of cirrhosis (adjusted OR=0 .75, 95% 
CI [0 .6-0 .9], p=0 .01) . Conclusion: Compared to GT1 HCV 
patients, GT6 HCV infection was associated with lower 
odds of cirrhosis . Prospective follow-up studies of GT6 
patients are warranted to examine if GT6 is associated 
with slower fibrosis progression compared to other geno-
types .
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Increase in Hepatocellular carcinoma (HCC) 
in Hepatitis C (HCV) patients without cirrhosis
Sanath K. Allampati1, Troy Krupica1, Rocio Lopez2, Mag-
gie H. Samaan2, Srinivasan Dasarathy2, Arthur J. McCullough2; 
1Medicine, West Virginia University, Morgantown, WV; 
2Cleveland Clinic, Cleveland, OH

Background: Hepatocellular carcinoma (HCC) is one of the 
most frequent indications for liver transplantation and 
develops in cirrhotic and non-cirrhotic patients with hepa-
titis C (HCV) infection . Due to the relatively low efficacy 
of anti-HCV treatments before the newer protease inhib-
itors were approved, we hypothesized that the preva-
lence of HCV-HCC, specifically in those without underlying 
cirrhosis, would increase in the population of patients with 
HCV since the risk of HCC is higher with HCV even without 
cirrhosis as the time to cirrhosis is longer than the time for 
dysplasia due to infection and inflammatory response . We 
further hypothesized that the patients that are treated for 
HCV can also go on to develop HCC even in the absence of 
cirrhosis . Aim: To study the trends in etiology of Hepatitis 
C (HCV) related Hepatocellular carcinoma (HCC) over a 15 
year period at a tertiary care center . Methods: Data on 
HCC patients from 2000 to 2015 was obtained from elec-
tronic medical records at the Cleveland Clinic . The patient 
population was divided into five year periods of 2000-05, 
2006-2010 and 2011-2015 based on the date of diagnosis . 
Each sub-group was divided further into two categories: 
cirrhotics and non-cirrhotics . Analysis of variance (ANOVA) 
or the non-parametric Kruskal-Wallis tests were used to 
compare continuous factors and Pearson’s chi-square tests 
were used for categorical variables . Trends across time 
periods were assessed using the Cochran-Armitage trend 
tests . Results: A list of 2,328 subjects diagnosed with HCC 
between 2000 and 2015 was obtained from the electronic 
medical records and 20% (95% CI: 18 .3, 21 .6) of these 
subjects did not have cirrhosis at presentation . HCV-HCC 
trended consistently higher over the 15-year period . In 

the cirrhotic group, the prevalence increased from 52 .3% 
to 53 .9% to 56% (p=0 .23) over the three periods of 2000-
05, 2006-10 and 2011-15 respectively . The trend higher 
was more pronounced in the non-cirrhotic group with 
prevalence increasing from 9 .6% to 15 .7% to 21 .7% 
(p=0 .008) respectively over the same time periods . Conclu-
sion: Our data showed increase in HCV-HCC prominently 
in the non-cirrhotic group . Given the high percentages 
of non-cirrhotic HCV patients developing HCC, screening 
HCV non-cirrhotics for HCC periodically should be strongly 
considered . With the advent of highly effective protease 
inhibitors, it can be hypothesized that a large number of 
HCV-cured patients will enter the community and they 
might potentially go on to develop HCC even though they 
do not have cirrhosis . These patients can be lost to follow 
up as they are virus free . Screening these HCV-cured 
patients for HCC should also be studied .
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Impact of HCV treatment on long term 
mortality in patients ≥ 70 years at the time of 
HCV infection diagnosis
Clémence Legué2, Caroline Jezequel2, Charlotte Pronier3, 
Aline Rabot2, Pauline Houssel-Debry2, Ludivine Leg-
ros2, thomas uguen2, Caroline Le Lan2, Romain Moirand1, 
Edouard Bardou-Jacquet1, Bruno Turlin4, Vincent THIBAULT3, 
Dominique Guyader1; 1Service des Maladies du Foie et UMR 
Numecan, Université de Rennes 1, Rennes, France; 2Service 
Maladies du Foie, CHU Rennes, Rennes, France; 3Virology, 
CHU Pontchaillou, Rennes, France; 4Pathology, CHU Rennes, 
Rennes, France

Direct antiviral agents (DAA) allow efficient treatment 
of HCV infection, decreasing hepatic and extrahepatic 
mortality . The impact of treatment on long term survival 
in elderly patients, especially in case of non severe F0-2 
fibrosis, is however difficult to assess . The aim of the study 
was to define long term prognosis (overall, liver related 
and non liver related mortality) of the treatment in a 
cohort of patients who had age ≥ 70 years at inclusion . 
Methods : Patients were selected from a cohort of consecu-
tive HCV positive patients . Significant data were extracted . 
Survival and causes of death were obtained from national 
registry of death certificate . Liver fibrosis was determined 
using liver biopsy or non invasive tests (elastography or 
fibrotest®) . Survival curves were constructed with T0 at 
inclusion . Results : 280/4416 patients had ≥ 70 years at 
inclusion ; 244/280 were HCV-RNA positive and included 
in the study . Median age was 73 [IQR 71-77] ranging 
from 70 to 91 years ; women = 42 .9% ; 74 .8% infected 
by genotype 1 . Stage of fibrosis at inclusion was F0/F1 in 
33 .9%, F2 in 12 .1%, F3 in 15 .5% and F4 in 27 .6% . 91/244 
patients have been treated (mainly using interferon/
ribavirin) and 32/91 (35 .2%) reached sustained virolog-
ical response (SVR) . Mean duration of follow-up as 11 .7 
years [6 .4-19 .8] . 134/244 patients (54 .9%) died . Death 
was liver related in 73 cases (61 .9%), comprising 29 cases 
of hepatocellular carcinoma, and non liver related in 45 
cases (38 .1%) . Overall survival of the cohort was 96 .7%, 
77 .7%, 58 .3% and 36 .6% at 1, 5, 10, 15 years . There was 
no survival benefit of treatment nor SVR which contrasted 
with the clear benefit (p<0 .0001) demonstrated in younger 
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patients of the cohort . The graph shows results in the F0-2 
subgroup . Conclusion : The impact of the treatment on 
survival decreases with age . Early therapy is important .

Disclosures:

Caroline Jezequel - Speaking and Teaching: Gilead, MSD

Pauline Houssel-Debry - Speaking and Teaching: NOVARTIS, ASTELLAS, 
GILEAD

Romain Moirand - Grant/Research Support: scherring plough, merck serono, 
D&A; Speaking and Teaching: scherring plough, Merck, MSD, lundbeck

Edouard Bardou-Jacquet - Consulting: Alexion; Speaking and Teaching: 
MSD, Gilead

Dominique Guyader - Advisory Committees or Review Panels: GILEAD, IRIS, 
ABBVIE; Board Membership: MERCK, Intercept; Grant/Research Support: 
JANSSEN; Speaking and Teaching: BMS

The following people have nothing to disclose: Clémence Legué, 
Charlotte Pronier, Aline Rabot, Bruno Turlin, Vincent THIBAULT

999
Sexually-acquired HCV Infections Emerging 
Among HIV-uninfected Men Who Have Sex with 
Men on Pre-exposure Prophylaxis Against HIV
Jennifer C. Price1, Jeffrey E. McKinney1, Pierre-Cedric Crouch2, 
Daniel S. Fierer3; 1University of California, San Francisco, San 
Francisco, CA; 2San Francisco AIDS Foundation, San Francisco, 
CA; 3Mount Sinai Hospital, New York City, NY

Background: An international epidemic of sexually-ac-
quired HCV infections among HIV-infected men who have 
sex with men (MSM) emerged in the 21st century, but 
infections among HIV-uninfected MSM have been rare, 
likely due to a combination of biological (i .e higher infec-
tivity of HIV than HCV during sex), and behavioral (i .e . HIV 
avoidance by serosorting) factors . Pre-exposure prophy-
laxis (PrEP) against HIV infection, however, tips the biolog-
ical balance toward HCV by preventing HIV infection, and 
may result in behavioral change by decreasing serosorting . 
Methods: We enrolled HIV-uninfected MSM on PrEP with 
incident HCV in New York City (NYC) and San Francisco 
(SF) . Incident HCV was defined as finding new HCV Ab 
and/or HCV RNA . Data on sexual and drug use practices 
were obtained through self-report . Results: We diag-
nosed 13 incident HCV infections in 11 men taking PrEP 
between 2013 and 2017, two of whom were re-infected 
(Table) . Seven of the 11 primary infections presented 
with asymptomatic ALT elevation, 2 with jaundice, and 
2 with HCV Ab screening; both re-infections were found 
by HCV RNA screening . Four men had a concomitant 
sexually transmitted infection; 8 reported methamphet-
amine or other drug use, with injection use in 5 . All but 2 

reported ≥20 sexual partners in the prior 3 mo, and 4 of 
8 reported increased sexual or drug risk behaviors since 
starting PrEP . Ten infections were gt 1a, 2 were gt 4d, and 
1 was unknown . Three infections spontaneously cleared 
and 10 were treated . Conclusions: We report multiple 
cases of sexually transmitted HCV among HIV-uninfected 
MSM taking PrEP in two large US cities . Many of the men 
reported that after starting PrEP they increased behav-
iors associated with acquiring HCV . Further, most HCV 
infections were asymptomatic, detected first by regular 
ALT testing . Our findings therefore strongly suggest the 
need for two additions to the PrEP guidelines for MSM: 
education about the risks of acquiring HCV during sex; 
and incorporating ALT and HCV Ab testing into PrEP moni-
toring .

Characteristics of acute HCV cases
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1000
Understanding Women’s Preferences 
Regarding Treatment of Hepatitis C During 
Pregnancy
Tatyana Kushner, Norah Terrault; Gastroenterology, Univer-
sity of California, San Francisco, San Francisco, CA

Background: Most direct-acting antiviral drugs have been 
labeled as pregnancy safety category B, but none are 
approved for use in pregnancy . Treatment during preg-
nancy may offer a unique opportunity to treat women 
who otherwise may not have access, and be a means of 
reducing mother-to-child transmission . The preferences 
of women with hepatitis C (HCV) regarding the potential 
use of antiviral therapy during pregnancy are important 
in guiding future studies . Methods: We surveyed women 
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with chronic HCV who had knowledge about HCV treat-
ment . Survey questions focused on the perceived benefits 
versus harms of treatment to the mother and the infant . 
Results: 330 women were invited to participate and 116 
(35%) responded . Respondents were mean age 57 (SD=10), 
predominantly Caucasian (72%), with the majority having 
high education level (42% with bachelor’s degree) . 100 
patients (87%) had taken medication for HCV . One was 
currently pregnant and 84 (72%) had ever been pregnant; 
15/83 (18%) knew of their positive HCV status during preg-
nancy . 4/80 (5%) of patients who answered the question 
reported having babies that acquired hepatitis C perina-
tally . Once explained the potential risks versus harms of 
HCV therapy during pregnancy, and asked whether said 
they would consider HCV antiviral therapy to reduce moth-
er-to-child transmission 53/97 (55%) subjects overall, 20/36 
(56%) of patients with cirrhosis and 3/4 (75%) with children 
with perinatally acquired hepatitis C, answered yes . When 
asked if they would take treatment for their own health 
during pregnancy, 18/98 (18%) said yes, 62 (63%) would 
wait until after pregnancy, 18 (18%) would consider in the 
future only if more human studies were done . If they got 
pregnant while taking HCV medicine, 45/95 (47%) would 
continue, 41 (43%) would stop medication, 9 (9%) would 
terminate the pregnancy . In evaluating predictors of will-
ingness to take antivirals during pregnancy, women of 
childbearing age (<45) were more likely to answer yes (OR 
of 3 .76; P=0 .05) to decrease mother to child transmission . 
Women planning future pregnancies were significantly 
less likely to take HCV medication for cure if it did not also 
decrease mother-to-child transmission (OR 0 .14; p=0 .02) . 
Race and education level were not significantly associated 
with response . Conclusion: A significant proportion of 
women had safety concerns regarding antivirals in preg-
nancy highlighting an important data gap . Encouragingly, 
just over half the women indicated a willingness to take 
antiviral drugs during pregnancy to decrease mother-to-
child transmission . This positive response suggests that 
future studies of antiviral therapy for HCV during preg-
nancy are feasible .
Disclosures:
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Short-term histological evaluations after 
achieving a sustained virological response to 
direct-acting antiviral treatment for chronic 
hepatitis C
Masaru Enomoto1, Akihiro Tamori1, Ritsuzo Kozuka1, 
Hiroyuki Motoyama1, Atsushi Hagihara1, Hideki Fujii1, 
Sawako Uchida1, Hiroyasu Morikawa1, Yoshiki Murakami1, 
Yoshihiro Ikura2, Norifumi Kawada1; 1Department of Hepa-
tology, Osaka City University, Osaka, Japan; 2Department of 
Pathology, Takatsuki General Hospital, Takatsuki, Japan

Histological improvement remains to be evaluated after 
achieving a sustained virological response (SVR) to direct-
acting antiviral (DAA) treatment for chronic hepatitis C 
virus (HCV) infection . In addition, the presence of occult 
HCV infection (OCI) was suggested in post-transplant 
patients after an SVR to DAA therapy [Elmasry et al . 
2017] . The aim of this study was to determine the histo-
logical change and prevalence of the OCI in liver tissue of 

non-transplant patients who achieved an SVR . We added 
more patients to those included in our previous study 
[Gastroenterology 2017, in press], suggesting that the 
OCI is extremely rare (if any) in such patients . The subjects 
were 50 non-transplant patients (mean age, 64 ± 11 years; 
24 men and 26 women; ALT 20 ± 12 IU/L; platelets 177 ± 52 
x103/μL) who underwent a liver biopsy 28 ± 19 weeks after 
having an SVR, among 701 patients who were treated with 
DAAs in our hospital . Histological findings were assessed 
according to the METAVIR system . Serum HCV RNA was 
measured by the COBAS TaqMan (Pleasanton, CA) and 
Abbott RealTime (Des Plaines, IL) assays during and after 
treatment . We attempted to amplify the HCV RNA in 
liver tissues by the sensitive Abbott RealTime assay . In the 
post-SVR biopsy, the grade of inflammation was A0 in 18 
patients, A1 in 24, A2 in 7 and A3 in 1; the stage of fibrosis 
was F0 in 3 patients, F1 in 20, F2 in 15, F3 in 8 and F4 in 
4 . Among 19 patients in whom pretreatment liver biopsy 
had been taken 3 .4 ± 2 .9 years previously, the grade of 
inflammation (improved in 13/unchanged in 5/worsening 
in 1) had been significantly regressed from 1 .3 ± 0 .6 to 0 .7 
± 0 .9 (P = 0 .0041), but the stage of fibrosis (improved in 5/
unchanged in 10/worsening in 4) from 1 .8 ± 1 .0 to 1 .7 ± 1 .3 
had not (P = 0 .45) . Serum HCV RNA was not detected at 
the end of treatment and at 12 weeks post-treatment in 
all SVR patients, with use of the TaqMan assay . In contrast, 
with use of the RealTime assay, serum HCV RNA remained 
positive at the end of treatment in 4 (8%) patients, but 
became negative at 4-12 weeks post-treatment . In the 
post-SVR biopsy, no patients had detectable HCV RNA in 
liver tissues . In conclusion, 1) histological improvement, 
defined as a significant decrease in inflammatory score 
with no worsening of fibrosis, was observed in a majority 
of patients with an SVR, but there remained a significant 
inflammation in some patients . 2) Even if HCV RNA was 
detected in serum at the end of treatment by the sensitive 
PCR assay, non-transplant patients can achieve an SVR to 
DAA therapy . 3) Because the OCI was not found in any 
liver samples, the cause of residual inflammation remains 
unknown in the post-SVR liver biopsy .
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Prospective assessment of the impact of 
successful DAAs treatment on liver fibrosis 
stage and predictors of fibrosis regression 
in patients with chronic hepatitis C and 
advanced fibrosis stage
Yana Davidov1, Yeroham Kleinbaum2, Yael Inbar1, 
Oranit Cohen-Ezra1,3, Ella Veitsman1, Peretz Weiss1, Sima Kat-
sherginsky2, Keren Tsaraf1, Ziv Ben-Ari1,3; Liver Disease Center, 
Sheba Medical Center, Israel, Sackler School of Medicine, Tel 
Aviv University, Israel; 1Liver Disease Center, Sheba Medical 
Center, Israel, Ramat Gan, Israel; 2Department of Radiology, 
Sheba Medical Center, Ramat Gan, Israel; 3Sackler School of 
Medicine, Tel Aviv University, Tel Aviv, Israel

Background: The new direct-acting antiviral agent (DAAs) 
therapies have demonstrated a high sustained virolog-
ical response rate (SVR) in patients with hepatitis C virus  
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infection (HCV) however the impact of SVR on fibrosis 
stage was not evaluated . We have prospectively explored 
the impact of SVR on liver fibrosis stage using non-invasive 
measures . Baseline predictors of liver fibrosis regression 
were determined . Methods: fibrosis stage was determined 
using: elastography (shear wave, Aixplorer SuperSonic 
Imagine, France) or Fibrotest© (BioPredictive, France) 
as well as the APRI score, and FIB-4; at baseline and at 6 
months intervals after end of treatment . Results: A total 
of 150 patients were prospectively enrolled, of them, 125 
(54% male, 59±11 years, BMI 28±4, F3-4 89%) are currently 
being reported . Median follow up period was 12 months 
(IQR 7-15) . Of the 79 patients with F4 and 31(39%) with 
F3 at baseline; 31(39%) and 26(79%) demonstrated 
improvement in fibrosis stage (defined as fibrosis stage 
≥1) respectively at the end of follow-up . The median (IQR) 
liver stiffness decreased from 11 .5(9 .7-17)Kpa at base-
line to 10 .5(7 .3-14 .2)Kpa (p>0 .0001) at 6 month, and to 
8 .5(6 .8-12 .5)Kpa (p>0 .003) at 12 month post treatment . 
The median (IQR) fibrosis stage (using Fibrotest) decreased 
from baseline 0 .77 (0 .75-0 .88) to 0 .58 (0 .49-0 .77) at 
12month P=0 .001 . Using univariate analysis, the baseline 
negative predictors of fibrosis regression in cirrhotics were: 
splenomegaly (p> 0 .001), BMI>29 (p=0 .037), DM (p=0 .048), 
esophageal varices (0 .007), bilirubin (p>0 .0001), albumin 
(p=0 .003), AST (p=0 .005), ALT(p=0 .019), PLT(p>0 .0001) and 
APRI cut off >2 .1 and FIB-4 score cut off >2 .55 (p>0 .0001) . 
In multivariate analysis splenomegaly (OR 0 .002, p=0 .007), 
DM (OR 0 .029, p= .039), BMI >29 (OR 0 .016, p=0 .014) and 
FIB-4 score>2 .55 (OR 0 .023, p=0 .047) were baseline nega-
tive predictors of fibrosis regression . None of the cirrhotic 
patients developed hepatic decompensation . One patient 
(0 .9%) developed hepatocellular carcinoma . Conclusions: 
Following successful DAAs treatment the majority of our 
HCV patients with advanced fibrosis stage demonstrated 
significant improvement in liver fibrosis stage assessed by 
non-invasive methods . Advanced fibrosis stage and the 
metabolic syndrome were negative predictors of fibrosis 
regression . Longer follow up period is required to deter-
mine the impact of DAAs treatment in HCV patients .
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Variation of the lipid profile of patients with 
hepatitis C after treatment with direct action 
antivirals. Statins modifying effect
Pedro Linares1, Francisco Jorquera1,3, Begoña Alvarez-Cuenl-
las1, Raisa Quiñones1, Esperanza Gutierrez2, Luzdivina Mon-
teserín1, Luis Vaquero1, Maria Guerra2, Eva Fernandez-Moran4, 
David Fierro5; 1Unidad de Hepatología, Complejo Asisten-
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Background: Hepatitis C virus modifies lipid and carbo-
hydrates metabolism . Statins have drug interactions with 

DAAs and they are interrupted at the beginning of treat-
ment and reintroduced at finish . Aim: to compare varia-
tions of lipid profile and HOMA in patients with hepatitis C 
treated with DAA after sustained viral response (SVR) and 
evaluate statins as a possible modifying factor . Methods: 
patients with hepatitis C treated with DAA between 
January 2015 and December 2016 . Variables: age, sex, 
genotype, fibrosis, treatment, comorbidities, statin intake, 
total cholesterol (TCh), triglycerides (TGL), HDL and LDL, 
in four cut-off points: basal (B), end of treatment (F), 
week 12 post-treatment (12) and week 24 (24) . To eval-
uate statin influence we used TCh . Results: 332 patients 
(60 .5% males), mean age 57 years . 26% had hypertension, 
13% diabetes, 12 .3% dyslipidemia and 27% cirrhosis . Only 
5 .45% of patients received statins prior to initiation of 
DAA . Genotypes: 1a(27 .5%), 1b(50%), 2(2 .5%), 3(11%), 
4(9%) . Mean viral load: 3 .153 .432 IU/mL . Treatment sched-
ules used: SOF/LDV (39 .5%), OBV/PTV-r+DSV (33 .7%), SOF/
DCV (10 .8%), SOF/SMV (9%), OBV/PTV-r+RBV (4 .8%) and 
SOF/RBV (2 .1%) . SVR was 98% . The baseline mean TCh, 
TGL, HDL and LDL concentrations were 165 .2, 135 .7, 52 .5 
and 118 .64 mg/dl respectively . In genotype 3, mean base-
line concentrations of TCh and LDL were lower (p<0 .005) 
and baseline HOMA was higher (p=0 .029) . Overall, mean 
serum concentration of TCh(F) increased by 18 .65 mg/dl, 
21 .24 mg/dL at week 12-SVR and 20 .19 at week 24-SVR, 
vs baseline values (p<0 .0001) . The mean increase in LDL(F) 
was 26 .03 and 22 .81 mg/dl at week 12-SVR (p<0 .0001) . The 
atherogenic risk (TCh/HDL) week 12-SRV increased from 
0 .65 vs baseline (p<0 .005) and coronary risk (HDL/LDL) 
increased by 0 .27 at week 24-SVR . Non-statin group (mg/
dL±SD): TCh(B) 165 .23±35 .15, TCh(F) 182 .67±40 .5; TCh(12) 
186 .44±36 .21; TCh(24) 186 .71±36 .65 . Statine group: TCh(B) 
164 .89±35 .15, TCh(F) 204 .33±40 .5, TCh(12) 186 .47±36 .21, 
TCh(24) 158 .92±36 .65 . TCh(F) and TCh(24) values in the 
statin vs non-statin group was significant but not at week 
12 . Conclusions: The low incidence of statin use in these 
patients with cardiometabolic risk suggests hepatic meta-
bolic blockade by HCV and the variation in the lipid profile 
observed may reflect the physiological response to HCV 
elimination . But, increased TCh, LDL and atherogenic risk 
may have a potential impact on atherosclerosis . Statins 
imply an additional block of hepatic lipid metabolism, that 
recovers with greater intensity in patients who suspended 
them . No effect of DDA regimen on lipid changes was 
observed .
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Utilization of an Electronic Medical Record to 
Evaluate the Hepatitis C Care Cascade in a 
Large, Urban Health System, 2004--2016
Lesley S. Miller1, Alexander J. Millman2, Jennifer Lom1, 
Ademola Osinubi2, Farah Ahmed3, Sarah C. Dupont1, 
David B. Rein3, Claudia Vellozzi2, Aaron M. Harris2; 1Medicine, 
Emory University, Atlanta, GA; 2Centers for Disease Control 
and Prevention, Atlanta, GA; 3NORC at the University of Chi-
cago, Atlanta, GA

Background: Hepatitis C virus (HCV) infection is a leading 
cause of liver-related morbidity and mortality and dispro-
portionately affects underserved populations . Curative 
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therapies are now available; however, significant barriers 
affect a patient’s ability to obtain the necessary healthcare 
to progress from diagnosis to cure . The electronic medical 
record (EMR) can be a powerful tool for longitudinal moni-
toring of patients along this HCV care cascade . Methods: 
We developed a registry of HCV-infected patients using 
patient-level EMR data recorded in the Grady Health 
System, a large urban safety-net health system in Atlanta, 
GA, from 2004 through 2016 . Grady has large scale HCV 
screening programs in place and provides HCV care and 
treatment through a primary care-based liver clinic . Patient 
clinical and treatment data were captured and recorded in 
the registry using automated data extraction and supple-
mentary chart reviews . Recorded variables included socio-
demographic data, HCV antibody (anti-HCV), HCV RNA and 
genotype test results, laboratory and imaging results for 
liver fibrosis assessment, and HCV treatment regimens and 
outcomes . We used the registry data to evaluate patient 
attainment of five care cascade milestones: (1) anti-HCV 
testing; (2) HCV RNA testing; (3) engagement in HCV care 
defined as an assessment of HCV genotype, liver fibrosis 
staging plus either imaging or biopsy result; (4) HCV anti-
viral therapy; and (5) sustained virologic response (unde-
tectable HCV RNA) >11 weeks after treatment conclusion 
(SVR12) . Results: We identified 72,745 patients tested 
for anti-HCV and 9,363 (13%) were anti-HCV positive; of 
these, 5,107 (55%) were HCV RNA tested and 4,205 (82%) 
were RNA positive . Among HCV RNA+ patients the median 
age was 60 years; 67% were male and 81% were Afri-
can-American . The majority (2,738 or 65%) had evidence 
of HCV care engagement . Thirty-three percent of those 
engaged in care (909/2,738) were prescribed antiviral 
therapy . Among 369 patients treated for whom SVR12 
results were available, 96% (354) achieved SVR12 . All-oral 
antiviral regimens were prescribed to 93% (843/909) of 
treated patients . Conclusions: Utilizing the EMR to build 
an HCV registry and monitor the HCV care cascade identi-
fied important gaps in progressing through the cascade in 
this urban safety-net health system . Strategies to increase 
confirmatory diagnosis (RNA testing following a positive 
HCV antibody result), engagement in care, and antiviral 
treatment uptake should improve the proportion of 
patients cured and decrease HCV associated morbidity and 
mortality .
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What is Killing People with HCV infection? 
Analysis of population based cohort in 
Canada
Mel Krajden1,2, Darrel Cook1, Stanley Wong1, Zahid Butt1,2, 
Nazrul Islam1,2, Maria Alvarez1, Mark Tyndall1,2, Naveed Z. Jan-
jua1,2; The BC Hepatitis Testers Cohort Team; 1BC Centre for 
Disease Control, Vancouver, BC, Canada; 2University of British 
Columbia, Vancouver, BC, Canada

Background: The causes of death among HCV positive 
and HCV negative individuals to understand the relative 
contributions of HCV acquisition risks, viral sequelae, and 
other mortality causes were compared . Methods: The BC 
Hepatitis Testers Cohort (BC-HTC) includes all individuals 

tested for HCV or reported to public health as a HCV case 
from 1990-2013 linked to their corresponding administra-
tive data . ICD-10 codes were used to classify mortality as: 
1) liver-related (including decompensated liver disease, 
liver cancer, HCV, non-alcoholic and alcoholic liver disease, 
other types of hepatitis); 2) acquisition risk-related 
(including drug and HIV-related,); and 3) all other mortality 
causes . We compared proportions of mortality causes 
among HCV positive and negative individuals overall and 
by birth cohort: born <1945, 1945-64 and ≥1965 . Results: 
Of 1,135,947 individuals in the BC-HTC, 67,726 (6 .0%) were 
HCV positive . Overall, 17 .6% (11,945/67,726) of HCV posi-
tive vs . 7 .5% (79,840/1,068,221) of HCV negative individ-
uals died by December 2013 . Median age at death was 55 
vs . 74 yr ., respectively . Compared to HCV negatives, deaths 
from acquisition risks- and liver- related causes, respec-
tively were: negatives 1 .8%/4 .1%; spontaneous clearers 
21 .2%/ 11 .4%; HCV RNA positive 17 .5%/27 .4%; those with 
SVR 13 .2%/21%; and No SVR 5 .6%/54 .7% . Causes of death 
for birth cohorts <1945, 1945-64 and ≥1965 among HCV 
negatives and positives, respectively, were: 1) liver-related: 
4 .7%/19 .2%; 9 .8%/25 .9% and 4 .2%/ 7 .1%; 2) acquisition 
risk-related: 0% / 0%, 3 .6% /11 .8% and 14 .8% / 32 .8%; and 
3) all other mortality causes: 91 .5% / 73 .7%, 83 .9% / 51 .7% 
and 73 .7% / 47 .0% . People in the ≥1965 birth cohort who 
were HCV RNA positive or spontaneously cleared infec-
tion had higher acquisition related mortality while those 
in the 1945-64 birth cohort who were HCV RNA positive 
and those who failed treatment had the highest liver 
related mortality . Conclusions: Compared to HCV nega-
tive individuals, HCV positive individuals are more likely 
to die from drug related and liver related causes, and 
less likely to die from non-liver related causes . The contri-
bution of drug related deaths is substantially higher in 
younger birth cohorts, while liver related deaths are more 
common in the 1945-64 birth cohort . These results demon-
strate that curative HCV treatments, while likely to reduce 
deaths from viral sequelae, will not reduce acquisition 
risk mortality common in younger cohorts . These findings 
help quantify the need for comprehensive harm reduction 
programming to reduce overall mortality in persons with 
ongoing HCV acquisition risks . 
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1007
Liver elasticity change in chronic hepatitis C 
patients who achieved sustained virological 
response by direct-acting antivirals
Ryo Nakagomi1, Ryosuke Tateishi1, Taijiro Wake1, Mizuki Nishi-
batake1, Masaya Sato1,2, Tatsuya Minami1, Koji Uchino1, 
Kenichiro Enooku1, Hayato Nakagawa1, Yoshinari Asaoka1, 
Hitoshi Ikeda1,2, Kazuhiko Koike1; 1Department of Gastro-
enterology, Graduate School of Medicine, The University 
of Tokyo, Tokyo, Japan; 2Department of Clinical Laboratory 
Medicine, The University of Tokyo, Tokyo, Japan

Background and Aims: We have reported that liver elas-
ticity improved in chronic hepatitis C (CHC) patients who 
achieved sustained virological response (SVR) with inter-
feron-based therapy . The aim of this study is to investigate 
liver elasticity change in CHC patients with SVR by direct-
acting antivirals (DAAs) . Method: Of 590 CHC patients who 
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did not have history of hepatocellular carcinoma (HCC) 
and underwent DAA therapy at the authors’ hospital 
from March 2012 to October 2016, 565 (95 .8%) patients 
achieved SVR . We retrospectively analysed liver elasticity 
change in 284 with SVR in whom paired liver elasticity 
measurements before and after DAA therapy were avail-
able . To investigate predictive factors for liver elasticity 
improvement, we used univariate and multivariate Cox 
proportional hazard regression analysis with variables 
obtained at DAA therapy initiation . Stepwise variable 
selection with Akaike information criterion was used to 
find the best model in multivariate analysis . Results: There 
were 117 men and 167 women, with a median age of 66 
years . The median values of liver elasticity before and after 
DAA therapy were 6 .9 kPa and 5 .8 kPa, respectively with 
an interval ranges from 0 .5 to 5 years . The liver elasticity 
values decreased in 208 (73 .2%) with a median interval 
of 1 .4 years at a rate of 18 .8% per year (range, 9 .1% to 
30 .2%) . Multivariate analysis with stepwise variable selec-
tion revealed that female gender, liver elasticity value >4 .5 
kPa, ALT >43 U/L, and platelet count <17 .4×104/μL were 
included in the final model as predictive factors for liver 
elasticity improvement . HCC was diagnosed in 3 patients 
with an interval ranging from 90 to 290 days after SVR 
confirmation . The there liver elasticity values before DAA 
therapy were 6 .9, 9 .2 and 12 .9 kPa, respectively, suggesting 
that HCC arose in non-cirrhotic liver . In addition, liver elas-
ticity values decreased in all 3 patients . Conclusions: The 
liver elasticity value improved also in CHC patients who 
achieved SVR with DAAs . HCC can develop in non-cirrhotic 
patients who achieved SVR with DAA . Further investiga-
tion is needed to evaluate the long-term benefit including 
reduced hepatocarcinogenesis in the cohort .
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1008
Economic Burden Of Chronic Hepatitis C 
(CHC) In Medicaid And Commercially Insured 
Patients In The United States
Chizoba Nwankwo1, Shelby L. Corman2, Jinan Liu1; 1Merck & 
Co., Inc., Kenilworth, NJ; 2Pharmerit International, Bethesda, 
MD

Background: The economic burden of CHC has been well 
characterized in commercially insured patients but is 
largely unknown in other populations . The objective of 
this study was to characterize the population of CHC-in-
fected Medicaid and commercial insurance patients, and 
to compare healthcare resource utilization and costs across 
insurance types . Methods: This is a retrospective cohort 
study using Truven MarketScan® Commercial Claims and 
Encounters and Medicaid claims data . The study included 
patients aged ≥18 years who were continuously enrolled 
in the respective health plan between January 1, 2015 
and December 31, 2015 . Patients with CHC were identi-
fied based on ICD-9 codes (70 .44, 70 .54) . Study outcomes 
included healthcare resource utilization (hospitalizations, 

emergency department (ED), and outpatient visits), and 
total non-antiviral costs, further stratified into medication, 
inpatient, and outpatient costs, over 12 months . Bivariate 
analyses were conducted to compare characteristics and 
outcomes of Medicaid and commercially insured patients, 
using Chi-square and t-tests . Results: A total of 38,917 
Medicaid and 26,035 commercially insured patients were 
included in the analysis . Medicaid patients were more likely 
to be diagnosed with opioid dependence/abuse (4 .4% vs . 
1 .0%), alcohol dependence/abuse (5 .6% vs . 1 .7%), and 
diabetes (13 .3% vs . 9 .2%) compared to commercially 
insured patients . Medicaid patients had significantly 
more hospitalizations and ED visits, but fewer outpa-
tient visits, compared to commercially insured patients 
(Table) . Total non-antiviral, medication, and outpatient 
costs were lower in Medicaid patients, but inpatient costs 
were higher, compared to commercially insured patients . 
Conclusions: CHC patients insured by Medicaid were more 
likely than commercially insured patients to have comor-
bidities associated with increased healthcare resource use . 
Total inpatient and emergency department visits were 
more frequent in Medicaid patients, but total costs were 
lower, suggesting differences in reimbursement rates .

Mean (SD) annual healthcare resource utilization and costs in 
patients with CHC
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Shelby L . Corman - Consulting: Merck & Co ., Inc .

Jinan Liu - Employment: Merck & Co . Inc .

1009
Impact of an Electronic Medical Record Alert 
on Increasing Hepatitis C Screening and Cura-
tive Treatment for Baby Boomers in Primary 
Care Clinics
Monica A. Konerman, Mary Thomson, Kristen Gray, 
Meghan Moore, Hetal Choxi, Elizabeth Seif, Anna S. Lok; Uni-
versity of Michigan, Ann Arbor, MI

Background: Despite highly effective treatment for chronic 
hepatitis C (CHC), deficiencies in diagnosis and access to 
care remain significant barriers to disease eradication . 
Uptake of recommendations for one-time screening 
of baby boomers remains low . The primary aim of this 
study was to assess the impact of an electronic health 
record (EHR) based prompt on HCV screening rates in 
baby boomers seen in primary care clinics . Secondary aims 
included subsequent access to specialty care and curative 
treatment among newly diagnosed patients . Methods: 
We implemented an EHR based “Best Practice Advisory” 
(BPA) that prompted primary care providers (PCPs) to 
perform HCV screening for any patient seen in primary 
care clinic: 1) born between 1945-1965; 2) who lacked a 
prior diagnosis of HCV infection; and 3) lacked prior docu-
mented anti-HCV testing . The BPA had associated educa-
tional materials, a pre-populated laboratory order set, and 
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streamlined access to specialty care for newly diagnosed 
patients . Pre and post BPA screening rates were compared 
after 1-year implementation of the BPA and care of newly 
diagnosed patients analyzed . Results: In the 3 years prior 
to implementation of the BPA, 52,660 baby boomers were 
seen in primary care clinics, and 28% were screened . Base-
line screening rates varied by gender, race, insurance type 
and clinic site and speciality . HCV screening increased from 
7 .6% for patients with a PCP visit in the 6 months prior to 
BPA implementation to 72% over the 1-year period after 
implementation (Table) . Of 54 newly diagnosed patients, 
all were referred for specialty care . Notably, 11 newly diag-
nosed patients had advanced fibrosis or cirrhosis . Overall, 
31 were prescribed treatment, 19 had started treatment, 
and 9 had already achieved SVR thus far . Conclusions: 
Implementation of an EHR based prompt increased HCV 
screening rates among baby boomers in primary care 
clinics by 10 fold due to efficiency in determining needs 
for HCV screening and work-flow design . The integrated 
patient education and streamlined access to specialty care 
enabled patients with previously undiagnosed advanced 
disease to be cured . Our comprehensive BPA can be easily 
integrated into other EHR systems to increase HCV diag-
nosis and linkage to care .

Data expressed as %; *Median (range) %; ^Only 1 Med-Peds 
and Geriatrics Clinic
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1010
Implementation and Evaluation of a Care 
Coordination Program for Patients with Hepa-
titis C Following Release from Jail
Matthew J. Akiyama1, Ross Macdonald2, Alison Jordan2, 
Devin Columbus3, Alain H. Litwin1, Bejamin Echkardt3, 
Ellie Carmody3; 1Montefiore Medical Center, Bronx, NY; 2New 
York City Health + Hospitals, Correctional Health Services, 
New York, NY; 3New York University School of Medicine, New 
York, NY

Background: High volumes of hepatitis C (HCV)-infected 
detainees pass through US jails . However, short lengths 
of stay and competing priorities upon release compli-
cate linkage to HCV care . We investigated linkage rates 
for patients with HCV monoinfection following release 
from New York City (NYC) jails and present preliminary 
outcomes from a care coordination program (CCP) initi-

ated to improve linkage rates . Methods: We conducted 
a one-armed clinical trial to assess rates of linkage after 
enrollment into to the CCP . The CCP consists of a needs 
assessment, discharge planning by jail-based transitional 
care coordinators, HCV education, appointment sched-
uling, reminder calls, and appointment accompaniment 
by a community patient navigator after re-entry . Linkage 
was indicated by an HCV viral load or genotype ≤90 days in 
the community after release from an index incarceration . 
Enrollment in the CCP began 5/16/15, was completed as of 
4/14/2017, and follow-up is ongoing . We used NYC Depart-
ment of Health surveillance data to assess linkage rates 
for patients with chronic HCV seen in a correctional health 
clinic at Bellevue Hospital Center from 1/1/2014-5/15/2015 
as a control group . Statistical significance was determined 
using x2 tests . Results: The mean age of the intervention 
group was 45 (SD 12 .7), 61 (60 .4%) were male, 45 (44 .6%) 
were Hispanic, 22 (21 .8%) were non-Hispanic (NH) white, 
21 (20 .8%) were NH black, 13 (12 .8%) were other . HCV 
genotypes were 1a (N=51), 1b (N=13), 3a (N=12), other or 
mixed (N=7), and unknown (N=18) . 69 (68 .3%) reported a 
history of lifetime injection drug use (IDU) and 36 (35 .6%) 
reported IDU in the 30 days prior to incarceration . Of the 
101 eligible study participants, 9 are pending release, 13 
have been transferred to state prison, and 79 have been 
released to the community . Since 20 have been released 
for <90 days, 59 are eligible for analysis of the primary 
outcome . The control group consisted of 52 patients – 24 
(46 .2%) were released from their index jail stay with the 
remainder transferred to state prison . Criteria for linkage 
to care within ≤90 days were met by 3/24 (12 .5%) vs . 23/59 
(39 .0%) (p=0 .02) in the control and intervention groups 
respectively . Conclusion: While follow-up is ongoing, 
linkage in ≤90 days is significantly higher in the inter-
vention group thus far . These data provide preliminary 
evidence that an integrated community-based CCP with 
jail-based transitional care coordinators may be effective 
in improving timely linkage to post-release HCV care . 
Despite improved linkage rates, additional research is 
needed to understand the barriers faced by HCV-infected 
former detainees to further increase linkage to care .
Disclosures:
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1011
Efficient and sensitive HCV RNA extraction and 
amplification on silicon microchip technology
Shonda T. Gaylord1, Anna Miglioretti1, Laura Powell1, 
Rodrigo Wiederkehr2, Maarten Fauvart2, Federico Buja2, 
Tim Stakenborg2, Stuart C. Ray1, Paolo Fiorini2, Wil-
liam Osburn1; 1Infectious Disease, Johns Hopkins University 
School of Medicine, Baltimore, MD; 2IMEC, Leuven, Belgium

Diagnosing bacterial and viral infections at the point-
of-care (POC) and point-of-need (PON) with nucleic acid 
amplification tests (NAT) has the potential to enhance 
patient care . Specifically, HCV NAT play an important role 
in diagnosing current HCV infections in anti-HCV antibody 
positive individuals and assessing the efficacy of HCV direct-
acting antiviral therapies . Existing HCV NAT require skilled 
labor-intensive or automated sample preparation proto-
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cols and significantly increase the time to result, limiting 
their utility at the POC or PON . Recent advancements in 
silicon microchip microfluidics and manufacturing have 
highlighted the potential for performing NAT on silicon 
microchips . In an effort to accelerate innovation in rapid 
NAT, we present a novel RNA extraction method using 
silicon oxide-coated silicon micropillars and a sensitive 
rapid reverse transcriptase quantitative polymerase chain 
reaction (RT-qPCR) assay, performed in a 1 uL silicon micro-
chip reactor with integrated heaters, that can detect down 
to 4 copies/reaction in less than 30 min . We demonstrate 
novel, sensitive and efficient extraction and amplification 
of HCV RNA using silica dioxide surfaces and microreactors . 
Dislodged silicon micropillars were utilized for in-solution 
capture, recovery and solid-phase amplification of HCV 
RNA by exploiting the inherent properties of both RNA 
and the silica oxide (SiO2) surface . The ability of HCV RNA 
to bind to SiO2-coated micropillars was assessed across a 
pH range of 2-10 . Maximal RNA binding was observed at 
pH 2-4 . RNA binding decreased by approximately half at 
pH 5, with less than 10% recovery at pH 6-10 . RNA bound 
to micropillars was quantified using an RT-qPCR assay 
adapted for RNA bound to SiO2 . For the RT-qPCR experi-
ments, the microreactor consisted of a serpentine channel 
etched on a silicon chip bound to transparent borosilicate 
glass . An aluminum heater was patterned on the backside 
and thermal insulation trenches and fluidic access were 
etched . The microchip was mounted on a printed circuit 
board to provide electrical contacts and temperature was 
controlled by a custom-designed instrument . Fluorescence 
was monitored using a fluorescence microscope . On-chip 
RT-qPCR, performed in less than 30 min, demonstrated 
better performance than the bench scale assay with sensi-
tivity down to 4 copies/reaction and an average reaction 
efficiency of 100% . Taken together, we present a novel 
silica oxide micropillar-based RNA extraction protocol 
and a rapid, low-volume RT-qPCR in a silicon micropillar 
reactor . Coupled together, these advancements could 
accelerate the development of a rapid HCV NAT suitable 
for use at the POC or PON .
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1012
Use of APRI to exclude cirrhosis in correctional 
services: minimizing need for Fibroscan
Timothy Papaluca1,2, Matthew Jarman1,2, Anne Craigie1, 
Lucy McDonald1, Joseph Doyle3, Jessica Howell1, David M. Iser1, 
Alex J. Thompson1,2; 1Gastroenterology, St Vincent’s Hospi-
tal, Melbourne, Cremorne, VIC, Australia; 2The University of 
Melbourne, Melbourne, VIC, Australia; 3Burnet Institute, Mel-
bourne, VIC, Australia

Background: There are over 6,000 prisoners in Victoria with 
an estimated sero-prevalence for hepatitis C virus (HCV) of 
greater than 40% . The State Hepatitis Program based at St 
Vincent’s Hospital Melbourne has assessed 1,380 prisoners 

& commenced 718 on treatment to date . Given the limited 
resources of the prison system, it is important that simple, 
inexpensive and readily available methods of fibrosis 
assessment be evaluated . While transient elastography 
(FibroScan) represents the most accurate non-invasive 
form of investigation for fibrosis, the equipment and skills 
training required make it less accessible than the APRI 
score, which is a biochemical score requiring only blood 
tests . Methods: We performed a prospective comparison 
of the accuracy of the APRI score for excluding the pres-
ence of cirrhosis, such that transient elastography could be 
avoided . Data collection is ongoing – the current analysis 
presents data for the first 358 patients who were started 
on DAA therapy in Victorian prisons and had serum AST 
available; patients with more advanced fibrosis are prior-
itized for treatment as part of the program . Liver stiff-
ness measurements (LSM, using FibroScan), as well as AST 
and platelet levels, used to calculate APRI, were recorded 
and correlated with clinical features . Results: Data on 292 
patients were included in the analysis . The mean age was 
40, the majority were male (312, 87 .9%), and were mainly 
infected with Gt 3 (43%) and 1a (42%) . The average BMI 
was 30 .4 . 21 .3% of prisoners had LSM > 12 .5 kPa; 10 .9% of 
prisoners had LSM 9 .5 – 12 .5 kPa . The predictive accuracy 
of APRI scores of 0 .5, 1 .0, 1 .5 and 2 .0 for LSM > 12 .5 kPa 
was evaluated (Table 1) . The negative predictive value for 
LSM > 12 .5 kPa was optimal for an APRI 0f 0 .5 was 93% 
(28% of prisoners could have avoided Fibroscan, and the 
NPV for APRI of 1 .0 was 90% (76% of prisoners could have 
avoided Fibroscan) . Data collection to date has focused 
on treated patients with advanced fibrosis . Data collec-
tion is ongoing and focused on unbiased sampling of all 
prisoners assessed, including both treated and untreated 
prisoners . Conclusion: APRI score is a simple non-invasive 
biomarker for cirrhosis . In settings where access to Fibro-
scan is limited, there is a role for APRI to triage prisoners 
for risk of cirrhosis prior to HCV treatment .

APRI cut-off scores vs FibroScan cut-off score of 12 .5kPa
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1013
Association of different types of chronic liver 
diseases with hepatocellular carcinoma in the 
United States
Haesuk Park2, Donghak Jeong1, Pauline Nguyen1, Yoona Kim1, 
Mindie H. Nguyen1; 1Stanford University, Palo Alto, CA; 2Uni-
versity of Florida, Gainesville, FL

Background: Hepatocellular carcinoma (HCC) is a growing 
clinical problem, being the third leading cause of cancer 
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deaths worldwide and one of the fastest rising causes of 
cancer-related deaths in the U .S . Objective: To examine 
the association of different types of liver diseases with 
HCC and related mortality using a population-based data-
base in the U .S . Methods: We performed a retrospective 
case-cohort analysis of all adult with HCC and controls of 
patients with chronic liver disease without HCC from the 
Office of Statewide Health Planning and Development 
(2005-2013) database, which includes all hospital admis-
sions in California (>38 million population) . The data was 
used to identify HCV, HBV, NAFLD, alcoholic liver disease 
(ALD) and other liver disease (autoimmune hepatitis/biliary 
cirrhosis) using ICD-9 CM . A logistic regression model was 
used to calculate odds ratios (OR) and 95% confidence 
intervals (CIs) for risk of HCC . In addition, adjusted hazard 
ratios (HR) for 1-year mortality were estimated using Cox 
proportional hazard models . Results: A total of 13,735 
HCC patients and 371,161 controls without HCC were iden-
tified . Of the HCC cases, 33% were related to HCV, 11% 
to HBV, 11% to ALD, 2 .4% to NAFLD, and 37% to more 
than one liver disease (e .g ., HCV/ALD, HCV/HBV) . In the 
HCC cohort, patients with HCV were younger at the time 
of diagnosis and were more likely to be male and white . 
Comparing the HCC cohort to the control cohort strati-
fied by the type of liver disease, patients with NAFLD-re-
lated HCC were older, more likely to be other race, sicker 
than patients with NAFLD without HCC . In the HCV group 
with HCC, 42% died within 1 year whereas in the HBV- 
and NAFLD-related HCC patients approximately 35% died 
within 1 year of diagnosis . In multivariate analyses, being 
male, being Asian or other race, and having cirrhosis and 
higher comorbidity scores were independently associated 
with HCC . Having HCV was associated with almost 5 times 
increased odds of having the HCC and was 24% more 
likely to die within 1-year of HCC diagnosis compared to 
ALD . Additionally, older age, being white, having higher 
comorbidity scores increased risk of 1-year mortality while 
receiving a liver transplant was protective (P<0 .001) . 
Conclusions: HCV is a major cause of HCC in the U .S and 
HCV-related HCC is associated with shorter survival time .
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1014
A risk-based approach to HCV Screening 
among non-birth cohort emergency depart-
ment patients: Testing the CDC recommenda-
tions
Christopher Ahmed1, BIJOU R. HUNT1, Jolie Guevara2, 
Audra Tobin2, Nancy Glick2; 1SINAI URBAN HEALTH INSTITUTE, 
SINAI HEALTH SYSTEM, Chicago, IL; 2Infectious Disease, SINAI 
HEALTH SYSTEM, Chicago, IL

Background: The CDC recommends that high-risk individ-
uals be tested for the hepatitis C virus (HCV) . High risk is 
defined as a current or past history of injection drug use, 
medical comorbidities that include human immunodefi-
ciency virus (HIV) infection, and being born between 1945-
1965 (known as the birth cohort) . In an effort to minimize 
the number of patients leaving care with undiagnosed 
HCV, Mount Sinai Hospital (MSH) (Chicago, IL) imple-
mented routine HCV screening in its Emergency Depart-
ment (ED) in August 2016 . The purpose of this study is to 
assess the feasibility of using the CDC-recommended risk-
based testing approach among non-birth cohort patients 
as an alternative to routine screening in this ED setting . 
Methods: Mount Sinai Hospital is a safety net hospital 
located on the west side of Chicago that has one of the 
largest Medicaid populations in the state of Illinois . Using 
a retrospective case-control study design all non-cohort 
patients screened for HCV at MSH between August and 
December 2016 (N=4,358) were identified . Chart review 
was conducted for all RNA-confirmed HCV cases (N=94) 
and 60 randomly selected HCV Antibody non-reactive 
control patients to assess which patients met CDC high-risk 
criteria for HCV . Data were stratified by age group (born 
before or after the birth cohort) and analyzed to deter-
mine what percentage of positives and negatives would 
have been identified under the risk-based approach . 
Results: The risk-based approach was able to capture 97% 
(62) of positive younger than birth cohort patients, while 
also capturing 47% (14) of the negative younger than 
birth cohort patients . Among the older than birth cohort 
patients, 57% (17) of positives and 17% (5) of negatives 
were captured . Younger than birth cohort patients made 
up the majority of the study population (84%) . Extrapo-
lating based on these findings suggests that by using the 
risk-based approach only among the younger than birth 
cohort ED patients, the total number of captured positives 
and negatives would have been 98% (92) and 73% (44) 
respectively . Over a 5-year period of time this translates to 
missing 23 non-birth cohort HCV true positives and testing 
23,580 fewer non-birth cohort patients who would have 
otherwise been negative . Conclusion: This assessment 
supports the use of the CDC risk-based method for HCV 
screening among the non-birth cohort population at MSH 
as a viable alternative to routine screening, especially in 
the long run as it would allow MSH to forgo testing a 
vast number of HCV negative patients while capturing the 
large majority of HCV positive patients . 
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1015
Low liver cancer surveillance rates among 
patients with advanced liver disease cured of 
HCV with direct acting antiviral therapy.
Danielle Carter1, Lina Jandorf3, Michael Bride2, Kemi Bolu-
tayo3, Andrea D. Branch1, Ponni V. Perumalswami1; 1Liver Dis-
eases, Icahn School of Medicine at Mount Sinai, New York, 
NY; 2College of Global Public Health, New York University, 
New York, NY; 3Oncological Sciences, Icahn School of Medi-
cine at Mount Sinai, New York, NY

Background: Hepatitis C virus (HCV) infection is a major risk 
factor for hepatocellular carcinoma (HCC) . Early detection 
of HCC expands treatment options and improves survival . 
Patients with liver cirrhosis who are treated with direct 
acting antiviral drugs (DAAs) and achieve a sustained 
virologic response (SVR) are cured of HCV; however, they 
continue to have a 3-5% annual incidence of HCC . National 
guidelines recommend bi-annual imaging tests to screen 
for HCC in patients with advanced liver disease . Our aims 
were to determine the HCC surveillance rates in patients 
cured of HCV with DAA therapy and to identify factors 
associated with lower rates . Methods: Medical records 
of patients with advanced liver disease who were cured 
of HCV with a DAA-based regimen at Mount Sinai from 
October 2011 to February 2015 were analyzed . Advanced 
liver disease was defined as FIB-4 score ≥ 3 .25 and/or clin-
ical evidence of stage 3 or 4 fibrosis prior to starting HCV 
treatment . Adherence was calculated as the percentage of 
screening exams completed at the recommended 6-month 
interval post-SVR . Bivariate linear regression was used 
to identify risk factors associated with adherence and to 
build a multivariable regression model . Results: Among 
the 229 patients identified, 144 (62 .9%) were male, 104 
(45%) white, 164 (71 .6%) non-Hispanic, and 197 (86%) 
had genotype 1 infection . Overall, 184/216 (85%) of 
patients with at least 12 months follow up had at least 
one screening exam and 122/143 (85%) with more than 
24 months follow up had at least one screening exam . 
Patients were followed for a median of 26 months (IQR 
22-31) . The average HCC screening adherence rate was 
48 .6% ± 31 .3 . Seventeen patients (7 .4%) completed all of 
the recommended HCC screening exams while 32 patients 
(14%) did not complete any exams . Surveillance rates were 
higher in patients treated by hepatologists compared 
to internists (50 .1% vs . 21 .3%, p< .02) . After accounting 
for race, genotype, treatment regimen, and FIB-4 score, 
patients treated by hepatologists remained more likely to 
have a higher adherence rate (p< .01) . Fourteen patients 
(6 .1%) developed HCC at a median of 7 .5 months (IQR 
1 .25-12 .5) post-SVR; 12 were treated with loco-regional 
therapy and two underwent curative resection . Two 
patients subsequently underwent liver transplantation 
and four remain on the transplant waiting list . Conclusion: 
A small percentage of HCV infected patients cured with 
DAAs adhered to recommended HCC screening guidelines . 
Treatment and post- cure follow-up by internists was asso-
ciated with a lower adherence rate . Improved patient and 
provider education about HCC screening may improve 
adherence rates . 
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1016
Cost Outcomes and Efficiency Gains from 
Streamlining the Hepatitis C Screening and 
Linkage to Care Cascade in Emergency 
Departments, Substance Use Programs, and 
Federally Qualified Health Centers
Karen Mulligan, Jeff Sullivan, Lara Yoon, Karen Van Nuys; 
Precision Health Economics, Los Angeles, CA

Background: Appropriate screening, diagnosis, and linkage 
to care can increase the number of patients with hepa-
titis C virus (HCV) who achieve sustained viral response . 
However, recommendations to screen and treat HCV have 
seen limited success . HCV prevalence is high in emergency 
departments (ED), substance use programs (SU), and Feder-
ally-Qualified Health Centers (FQHC) . As key care entry 
points for high-risk populations, EDs, SUs, and FQHCs are 
important venues in the effort to bring patients through 
the HCV screening and linkage to care (SLTC) cascade . The 
objective of this study was to compare the cost and effi-
ciency impacts of streamlining the HCV SLTC for patients 
visiting an ED, SU, or FQHC . Methods: A Markov model 
simulated a cohort of 10,000 HCV-susceptible patients 
through the HCV SLTC cascade in three screening sites: 
ED, SU, and FQHC . Two scenarios were explored: Baseline, 
where each screening step (antibody testing, RNA testing, 
fibrosis staging, genotype testing) required a separate visit 
and all infected saw a specialist, and Consolidated, which 
grouped all four tests into one reflex step, with an optional 
specialist visit . Later steps (prescribing treatment, drug 
testing, prior authorization, and obtaining prescription) 
were identical in all scenarios . Model parameters were 
sourced from the published literature and stratified by 
site . Costs were sourced from the CMS clinical laboratory 
and physician fee schedules . Results: In SU, ED, and FQHC 
settings Baseline cost to identify and link one additional 
RNA-positive patient to care is $295, $2,101, and $1,093, 
respectively . Consolidating decreases these costs by 61%, 
84%, and 65% respectively . In Baseline, SU, ED and FQHC 
settings see 816, 217, and 128 patients initiate treatment, 
respectively . Cost of screening per patient who initiates 
treatment in the Baseline model is $7,771, $8,381, and, 
$12,154, respectively . Consolidating increases the number 
of patients initiating treatment by 40-42% in all settings, 
which reduces the cost of screening per patient treated by 
75% (to $1,959, $2081, and $3,167 for SU, ED, and FQHC, 
respectively) . Conclusions: Reducing the number of visits 
in the HCV SLTC cascade can significantly increase the 
number of patients initiating treatment and reduce per 
patient costs in ED, SA and FQHC settings . Although the 
cost of screening per patient treated is similar across sites, 
the cost to identify patients infected with HCV and link 
them to care is substantially lower for SUs compared to 
EDs and FQHCs, due to higher prevalence of HCV infection 
in the patient population .
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1017
Hepatitis C Screening Rates in a Large US 
Insured Population, 2010-2016: Slow Progress 
Among Baby Boomers
Robert J. Wong1, Josephine Nhu Tran2, Janet Lee3, Tim Ban-
croft2, Norah Terrault4; 1Alameda Health System, Oakland, 
CA; 2Optum, Eden Prairie, MN; 3Gilead Sciences, Health Eco-
nomics Outcomes Research (HEOR), Foster City, CA; 4Univer-
sity of California, San Francisco, San Francisco, CA

Background: Persons born between 1945 and 1965 have 
a 5-fold higher hepatitis C virus (HCV) prevalence and 
account for 75% of all HCV infections in the US . In 2013, 
CDC screening recommendations were updated to include 
a one-time testing for this cohort in addition to testing 
at-risk individuals . This study examines real-world HCV 
screening rates in a large population of insured adults 
between 2010 and 2016 . Methods: Using commercial and 
Medicare Advantage insurance claims data, adults were 
included in the study if they were ≥18 years of age, contin-
uously enrolled in the health plan for 5 years prior to and 
during the measurement year and without evidence of 
being previously screened (based on anti-HCV antibody 
test), diagnosed (based on HCV diagnosis codes) or treated 
for HCV prior to the measurement year . Screening rates 
were based on the presence of an anti-HCV antibody test 
during each of the measurement calendar years from 
2010 to 2016 . Results: The number of patients evaluated 
during each measurement year varied between 1 .4 and 2 .0 
million . Overall, annual HCV screening rates increased from 
1 .6% in 2010 to 3 .0% in 2016 (Figure) . Over the 7 years, 
screening rates for the 1945-1965 birth cohort increased 
by almost 200%, while screening rates increased by 90% 
in the pre-1945 birth cohort and only 11% in the post-1965 
birth cohort . In the 1945-1965 birth cohort, Medicare plans 
had a larger increase in annual screening rates compared 
to commercial plans (Medicare: 1 .6% to 5 .7%; commercial: 
1 .6% to 4 .5%) . Annual screening rates were consistently 
higher in Asians and African Americans relative to Whites 
over the 7 year period . The cumulative screening rate for 
the 1945-1965 birth cohort increased from 10% in 2010 to 
18% in 2016 . Conclusions: Although there is an upward 
trend, annual HCV screening rates in the US remain low 
even with the availability of safe and effective HCV treat-
ment . Given that 82% of the 1945-1965 birth cohort are 
still untested and at high risk of liver complications, there 
is an urgent need to enhance screening within this popu-
lation . Future efforts are needed to further understand 
which subgroups have particularly poor screening so that 
health resources can be targeted .

Disclosures:
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Gilead; Grant/Research Support: Gilead; Speaking and Teaching: Gilead, 
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1018
Significantly Higher Rates of Cirrhosis and 
Cirrhosis Related Complications Among 
Hispanic and Asian HCV Patients Hospitalized 
in the U.S.
Robert J. Wong1, Sarah Farzinkhou1, Michele M. Tana2, 
Yael Bogler1, Benny Liu1, Taft Bhuket1; 1Alameda Health Sys-
tem - Highland Hospital, Oakland, CA; 2University of Califor-
nia, San Francisco, San Francisco, CA

Background: Despite availability of effective therapies, 
the aging chronic hepatitis C virus (HCV) cohort, many 
of whom have developed cirrhosis and cirrhosis related 
complications, will place a major burden on the U .S . 
healthcare system . A major driver of healthcare expen-
ditures are hospitalization related costs . Aim: To eval-
uate overall, sex-specific, and ethnicity-specific burden 
of HCV-related hospitalizations in the U .S . with a focus 
on cirrhosis and cirrhosis related complications . Methods: 
HCV-related hospitalizations among U .S . adults from 2007 
to 2013 were retrospectively evaluated using Nationwide 
Inpatient Sample data . HCV hospitalizations were catego-
rized into: HCV without cirrhosis or complications, HCV 
with cirrhosis, and HCV with complications (i .e . ascites, 
hepatic encephalopathy, variceal bleeding, hepatocellular 
carcinoma, and hepatorenal syndrome) . Comparison of 
HCV-related hospitalization rates by sex and ethnicity used 
chi-square testing . Results: The majority of the 727,930 
HCV-related hospitalizations were among men (62 .3%) 
and non-Hispanic whites (whites: 58%, blacks: 23 .1%, 
Hispanics: 13 .0%, Asians: 1 .3%) . Overall, 71 .9% of hospi-
talizations were among HCV patients without cirrhosis or 
cirrhosis related complications; 20 .7% had HCV cirrhosis 
and 7 .4% had HCV with cirrhosis related complications . 
Significantly higher rates of cirrhosis or cirrhosis related 
complications were observed among male compared 
to female HCV patients (30 .1% vs . 24 .7%, p<0 .001) . 
Compared to white HCV patients, significantly higher rates 
of cirrhosis or cirrhosis related complications during hospi-
talization were observed in Hispanics (40 .4% vs . 30 .0%, 
p<0 .001) and Asians (39 .9% vs . 30 .0%, p<0 .001), whereas 
black HCV patients had lower rates of cirrhosis or cirrhosis 
related complications (18 .9% vs . 30 .0%, p<0 .001) . Conclu-
sion: While the majority of HCV-related hospitalizations 
in the U .S . occurred among men and among non-Hispanic 
whites, Hispanic and Asian HCV patients had significantly 
higher rates of cirrhosis and cirrhosis related complica-
tions during hospitalization, which may reflect delayed 
diagnosis, delayed treatment, or more aggressive disease 
progression .
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1019
Hepatitis B virus reactivation in patients with 
active or resolved HBV infection treated with 
direct acting antivirals for chronic hepatitis C: 
a systematic review and meta-analysis
Marcus M. Mücke1, Pamela S. Belperio3, Nicola Coppola4,  
Lisa I. Backus3, Monica Preda5, Ming-Lun Yeh6, Victoria  
T. Mücke1, Ming-Lung Yu6, Stefan Zeuzem1, Eva Herrmann2, 
Johannes Vermehren1; 1Department for Internal Medicine 1, 
University Hospital Frankfurt, Frankfurt am Main, Germany; 
2Department of Medicine, Institute of Biostatistics and Mathe-
matical Modeling, Frankfurt, Germany; 3Department of Veter-
ans Affairs, Population Health Services, Palo Alto Health Care 
System, Palo Alto, CA; 4Department of Mental Health and 
Public Medicine, University of Campania, Naples, Italy; 5Gas-
troenterology and Hepatology Department, Fundeni Clinical 
Institute, Bucharest, Romania; 6Hepatitis Center and Hepa-
tobiliary Division, Kaohsiung Medical University Hospital,  
Kaohsiung, Taiwan

Background: Recent reports raised concerns about hepa-
titis B virus (HBV) reactivation in patients with HBV/
hepatitis C (HCV) co-infection treated with direct acting 
antivirals (DAAs) for HCV, sometimes even with fatal 
outcomes . Our aim was to perform a systematic review 
and meta-analysis to assess the rates of HBV reactiva-
tion in patients with active or resolved HBV infection 
treated with DAAs . Methods: The PubMed, Ovid Medline, 
Cochrane and Web of Science databases were searched 
from the date of the first publication on sofosbuvir to 20 
May 2017 . Meta-analyses were conducted using a random 
effects model to estimate the risk of HBV reactivation 
(increase in HBV DNA levels) and related hepatitis (ALT 
flares) in patients with active (group A, HBsAg-positive) 
or resolved (group B, HBsAg-negative/anti-HBc-positive) 
HBV infection during DAA therapy . Data of patients were 
included if repeated HBV-DNA and ALT monitoring during 
DAA therapy (for group A) or repeated ALT monitoring 
with additional HBV DNA-monitoring at the end of treat-
ment/during follow-up (for group B) was performed . Case 
reports were excluded . Results: Overall, 1157 patients 
from 12 studies with active or resolved HBV infections 
were included in the final meta-analysis . Authors’ defi-
nitions of virological HBV reactivation in HBsAg-positive 
patients (n=209) varied between studies . Overall incidence 
rate of suspected virological HBV reactivation by author 
definition was high (46 .0%, 95% CI 30 .9%-61 .7%, hetero-
geneity p = 0 .004) . In contrast, independently assessed 
clinically relevant HBV reactivation (defined as an increase 

in HBV-DNA levels >2log IU/mL) and reported HBV-related 
hepatitis in HBsAg-positive patients was 24 .4% (95% CI: 
19 .0%- 30 .9%) and 9 .9% (95% CI 5 .2%-18 .0%), respec-
tively . Only one major clinical event (transplantation) was 
reported . In patients with resolved HBV (HBsAg-negative/
anti-HBc-positive, n=948) . the overall incidence was 0 .7% 
(95% CI 0 .3%-1 .6%), while no HBV reactivation-related 
hepatitis or major clinical event was reported . Conclusion: 
Authors’ definitions of virological HBV reactivation are 
heterogeneous, and a substantial risk of HBV reactivation 
in HBsAg-positive patients treated with DAAs for HCV 
is reported . However, when limited to clinical relevant 
reactivations (>2log increase in HBV-DNA), the risk was 
comparable to that seen in interferon-treated patients . In 
patients with resolved HBV infection (anti-HBc-positive/
HBsAg-negative), the risk of HBV reactivation is rare . 
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1020
Real life clinical outcomes in DAA-treated 
and untreated patients with HCV advanced 
liver disease. Interim one year data from the 
ongoing PITER cohort
Loreta A. Kondili42, Maurizia R. Brunetto4, Gloria Tal-
iani5, Anna Linda Zignego2, Giovanni Battista B. Gaeta36, 
Mario Strazzabosco16, Giovanni Raimondo3, Donatella Ielu-
zzi6, Andrea Iannone43, Pietro Andreone7, Teresa Anto-
nia Santantonio8, Antonio Craxì12, Francesco P. Russo10, 
Massimo Puoti11, Guglielmo Borgia9, Massimo Zuin13, Mas-
simo Siciliano14, Luchino Chessa15, Andrea Gori16, Marco Mas-
sari17, Marcello Persico18, Filomena Morisco19, Pierluigi Blanc20, 
Alessandro Federico21, Elke M. Erne22, Alfredo Alberti23, 
Carlo Torti24, Maria Grazia Rumi25, Maria Vinci11, Alessan-
dra Orlandini39, Giuseppe Montalto12, Andrea Giacometti26, 
Claudio M. Mastroianni27, Ilaria Serio40, Pierluigi Toniutto28, 
Alessio Aghemo29, Giulia Morsica30, Roberto Gulminetti31, 
Gabriella Verucchi32, Jacopo Vecchiet33, Francesco Castelli34, 
Valentina Zuccaro41, Antonio Benedetti35, Silvia Fargion29, 
Marco Anselmo37, Massimo Galli38, Liliana Elena Weimer1, Ste-
fano Rosato42, Maria Giovanna Quaranta42, Stefano Vella42; 
PITER Collaborating Group available at www.iss.it/piter; 
1National Center for Global Health, Istituto Superiore di San-
ità, Rome, Italy; 2AOU Careggi, Centro MASVE, Florence, Italy; 
3AOU G.Martino, Messina, Italy; 4AOU Pisana, Pisa, Italy; 5Poli-
clinico Umberto I, Rome, Italy; 6AOU Integrata, Verona, Italy; 
7Università di Bologna, Bologna, Italy; 8AOU Ospedali Riuniti 
di Foggia, Foggia, Italy; 9Università Federico II, Naples, Italy; 
10Università degli Studi di Padova, Padua, Italy; 11AO Niguarda 
Ca’ Granda, Milan, Italy; 12Policlinico Universitario Paolo Giac-
cone, Palermo, Italy; 13AO San Paolo, Milan, Italy; 14Policlinico 
A. Gemelli, Rome, Italy; 15Policlinico Universitario di Moneser-
rato, Monserrato (CA), Italy; 16AO San Gerardo, Monza, Italy; 
17IRCCS- Azienda Ospedaliera Santa Maria Nuova, Reggio 
Emilia, Italy; 18Ospedale G. Da Procida, Salerno, Italy; 19AOU 
Federico II, Naples, Italy; 20Ospedale Santa Maria Annunziata, 
Florence, Italy; 21AOU Federico II, Naples, Italy; 22AOU Padova, 
Padova, Italy; 23Università degli Studi di Padova, Padova, Italy; 
24Policlinico Universitario Mater Domini, Catanzaro, Italy; 
25Ospedale San Giuseppe, Milan, Italy; 26AO Ospedali Riuniti, 
Ancona, Italy; 27Ospedale S.M. Goretti, Latina, Italy; 28AOU 
Udine, Udine, Italy; 29Fondazione IRCCS Ca’ Granda Osped-
ale Maggiore Policlinico, Milan, Italy; 30Ospedale San Raffa-
ele, Milan, Italy; 31Fondazione IRCCS Policlinico San Matteo, 
Pavia, Italy; 32AOU Policlinico S. Orsola Malpighi, Bologna, 
Italy; 33Policlinico SS. Annunziata, Chieti, Italy; 34Università di 
Brescia, Brescia, Italy; 35Università Politecnica delle Marche, 
Ancona, Italy; 36Seconda Università di Napoli, Naples, Italy; 
37Ospedale San Paolo, Savona, Italy; 38AOU Luigi Sacco, Milan, 
Italy; 39Ospedale Maggiore, Parma, Italy; 40Policlinico Sant’Or-
sola Malpighi, Bologna, Italy; 41Fondazione IRCS Policlinico 
San Matteo, Pavia, Italy; 42Center for Global Health, Istituto 
Superiore di Sanità, Rome, Italy; 43Policlinico di Bari, Bari, Italy

Background and Aims The real life impact on morbidity 
and mortality of DAAs is still unclear, in spite of high rate 
of HCV clearance . In the prospective real-life observa-
tional multicenter PITER cohort we aimed to evaluate the 
impact of DAA treatment on morbidity and mortality in 
HCV patients with advanced liver disease, as compared 
to patients awaiting treatment . Methods/Results: Consec-
utive DAA treated patients enrolled in PITER, for whom 
follow up data were available, were included in this 
analysis . Of 1457 DAA patients who completed treat-
ment (median age 60: range 30-80 years; 627 classified 
as ≤F3 fibrosis by liver elastometry and 811 with cirrhosis 

by liver stiffness>12 .5kPa and/or clinical cirrhosis),1378 
(95%) achieved SVR, 79 (5%) failed (25 were in F3 stage 
and 54 were cirrhotics) . The morbidity and mortality were 
analyzed during a median follow up of 12 months (range 
1-16) in the 830 treated patients with cirrhosis free of HCC 
at start of treatment . During the same follow-up period, 
772 patients with cirrhosis, free of HCC, awaiting treatment 
were also enrolled in PITER . Compared to the 811 treated 
patients with cirrhosis, they had similar demographic char-
acteristics (age, gender) and liver disease severity (Child 
Pugh class and platelets levels) (p>0 .05) . De novo HCC was 
detected overall in 4% of treated patients (median occur-
rence time:12months; range 1-16 months from the end 
of treatment) and in 2 .6% of untreated patients (p= .1) . 
The HCC incidence in patients who failed vs those who 
achieved SVR was 13 .2% (7/53)vs 3 .3% (26/758) (p=0 .001) 
respectively . By Kaplan Meier analysis the one year HCC 
free survival was 97% vs 83% in patients who achieved SVR 
vs those who didn’t (log rank test=0 .0001) . In addition to 
failure event in treated patients, other predictors of HCC 
occurrence by Cox regression analysis were: male gender, 
older age, and albumin higher than 3 g/dl in untreated 
patients . Among treated patients who eradicated HCV and 
untreated patients, 11(1 .4%) vs 3 (0 .4%) patients under-
went OLT and 9 (1 .1%) vs 19 (2 .5%) patients died (p=0 .05) 
respectively . In 6(70%) of 9 treated vs 11 (60%) of 19 
untreated patients who died, death was not liver related . 
In conclusion: These real life data confirm the high effi-
cacy of DDAs treatment in achieving SVR in advanced liver 
disease patients . The short term HCC rate was similar in 
treated vs untreated patients, however, it was significantly 
higher in patients who failed vs those achieving SVR and 
vs the untreated comparable patients with cirrhosis . Death 
rate was lower in patients who achieved SVR vs untreated 
patients, being in the former mostly non liver-related .
Disclosures:

Loreta A . Kondili - Consulting: Bristol Meyer Squibb

Maurizia R . Brunetto - Board Membership: MSD, AbbVie, Gilead, Jannssen; 
Speaking and Teaching: AbbVIe, MSD, Gilead, BMS, Janssen, Roche

Gloria Taliani - Advisory Committees or Review Panels: AbbVie, Janssen, 
Gilead, Merck; Speaking and Teaching: ROCHE, Merck, BMS, Gilead, 
Jannsen, AbbVie

Giovanni Battista B . Gaeta - Advisory Committees or Review Panels: Janssen; 
Board Membership: Merck; Speaking and Teaching: BMS, Gilead, BioTest, 
Abbvie

Giovanni Raimondo - Board Membership: Janssen; Grant/Research Support: 
BMS; Speaking and Teaching: Bayer, MSD, Gilead, Roche, Merck

Pietro Andreone - Advisory Committees or Review Panels: Intercept, 
Gilead, MSD/Schering-Plough, Abbvie; Grant/Research Support: BMS, MSD/
Schering-Plough, Abbvie

Massimo Puoti - Advisory Committees or Review Panels: GSK, Abbott, 
Janssen, MSD, Roche, Gilead Sciences, Novartis; Speaking and Teaching: 
BMS

Guglielmo Borgia - Grant/Research Support: MSD, Basilea, Abbvie

Massimo Zuin - Board Membership: Abbvie; Speaking and Teaching: MSD, 
Gilead

Marcello Persico - Advisory Committees or Review Panels: abbvie; Grant/
Research Support: gilead; Speaking and Teaching: Jansen, Bristol Myers 
Squibb, MSD

Pierluigi Blanc - Consulting: MSD, ABBVIE; Grant/Research Support: GILEAD

Alfredo Alberti - Advisory Committees or Review Panels: Merck, roche, 
Gilead, Abbvie, Janssen; Grant/Research Support: Merck, gilead, Abbvie, 
Janssen; Speaking and Teaching: novartis, BMS

Maria Grazia Rumi - Advisory Committees or Review Panels: Abbvie; 
Speaking and Teaching: Abbvie, MSD, Gilead

Alessandra Orlandini - Board Membership: ABBvie

Alessio Aghemo - Advisory Committees or Review Panels: Abbvie, Gilead; 
Grant/Research Support: Gilead; Speaking and Teaching: Abbvie, Gilead, 
MSD, Janssen, BMS



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 547A

 Denotes AASLD Presidential Poster of Distinction

Roberto Gulminetti - Board Membership: Abbvie; Consulting: ViiV 
Healthcare, Bristol Myer Squibb, Janseen; Speaking and Teaching: Merck, 
Gilead

Gabriella Verucchi - Advisory Committees or Review Panels: Gilead, Abbvie, 
Janssen ., ViiV, Merck&Co; Speaking and Teaching: Merck&Co, Gilead, 
Bristol Meyers Squibb, Abbvie

The following people have nothing to disclose: Anna Linda Zignego, 
Mario Strazzabosco, Donatella Ieluzzi, Andrea Iannone, Teresa 
Antonia Santantonio, Antonio Craxì, Francesco P . Russo, Massimo Siciliano, 
Luchino Chessa, Andrea Gori, Marco Massari, Filomena Morisco, 
Alessandro Federico, Elke M . Erne, Carlo Torti, Maria Vinci, 
Giuseppe Montalto, Andrea Giacometti, Claudio M . Mastroianni, 
Ilaria Serio, Pierluigi Toniutto, Giulia Morsica, Jacopo Vecchiet, 
Francesco Castelli, Valentina Zuccaro, Antonio Benedetti, Silvia Fargion, 
Marco Anselmo, Massimo Galli, Liliana Elena Weimer, Stefano Rosato, 
Maria Giovanna Quaranta, Stefano Vella

1021
An analysis of features of subjects with 
unawareness of HCV infection in community
Pin-Nan Cheng, Yen-Cheng Chiu, Hung-Chih Chiu; Internal 
Medicine, National Cheng Kung University Hospital, Tainan, 
Taiwan

 Background: Unawareness of hepatitis C virus (HCV) infec-
tion and barriers to treatment of those infected subjects 
are increasingly important after the advent of highly effec-
tive all-oral direct acting antiviral (DAA) treatment . Under-
standing characteristics of those infected but unaware 
subjects could provide highlights to conduct an effective 
screening program . This study aimed to analyze the char-
acteristics of HCV infected subjects who previously were 
unaware of infection . Methods: We performed a screening 
of hepatitis in counties of Tainan City of southern Taiwan 
from AUG . 2015 to JUL . 2106 . Each participant received 
questionnaire evaluation, blood sampling, abdominal 
sonography, and liver stiffness measurement (FibroScan) . 
Results: A total of 1439 residents participated in screening 
program voluntarily . Of them, 194 were known to have 
positive anti-HCV antibody and 119 exhibited HCV viremia . 
Sixty-eight (35 .05%) out of 194 residents were unaware 
of HCV infection before commencing screening program . 
Comparison of characteristics between residents who were 
aware and unaware of HCV infection revealed that those 
unware infected subjected exhibited older age (p=0 .001), 
lower BMI (p=0 .008), lower waist (p=0 .024) and hip circum-
ference (p=0 .014), lower liver stiffness (p=0 .002) and 
controlled attenuation parameter (p=0 .043), fewer NAFLD 
(p=0 .013), and less family history of liver diseases(p=0 .002) . 
Similar findings exhibited between unaware and aware of 
HCV viremic subjects . Conclusions: About one third of HCV 
infected subjects in community were unaware of infection . 
Of them, severity of liver disease seemed to be milder and 
less family-cluster was observed . For goal of elimination of 
HCV, screening strategies to discover more unaware HCV 
infected subjects in community is an urgent and important 
issue .
Disclosures:

The following people have nothing to disclose: Pin-Nan Cheng, Yen-
Cheng Chiu, Hung-Chih Chiu

1022
HCV Screening and linkage to care of baby 
boomers at community hospital emergency 
department using streamlined EHR ordering
Chul Hyun1,2, Connie Hwang3, Seulgi Lee3; 1Center for Viral 
Hepatitis, Englewood, NJ; 2World Korean Medical Organiza-
tion, Englewood, NJ; 3Holy Name Medical Center, Teaneck, NJ

Background CDC reports that approximately 3 .5 million 
Americans are currently infected with HCV of which 75% 
are adults born between 1945 and 1965 (baby boomers) . 
Many of them have advanced liver disease and need 
immediate care . Yet most of them remain undiagnosed 
and untreated . The purpose of this study was to imple-
ment hepatitis C screening for baby boomers presenting 
to a community hospital emergency department (ED) and 
to facilitate linkage to care (LTC) in order to reduce the 
impact of HCV infection . Methods Baby boomer patients 
presenting to ED of Holy Name Medical Center, Teaneck, 
NJ were tested for Anti-HCV antibody, using streamlined 
EHR ordering, during the period between Feb 2016 and 
Jan 2017 . All reactive patients’ samples were reflexively 
tested for HCV RNA . Patient navigator contacted all the 
individuals with confirmed infection by automated certi-
fied letters and phone calls for counseling and linkage 
to care providers . Racial and ethnic compositions of all 
the participants were analyzed . Self-awareness of the 
patients’ infection and LTC were also evaluated . Results 
There were 12617 baby boomer patients of which 5069 
(40 .2%) underwent screening . Two hundred two subjects 
(3 .99%) were anti-HCV seropositive, and 67 (1 .32%) were 
RNA positive, demonstrating that only 33% of HCV anti-
body positive individuals were chronically infected . The 
rate of chronic infection was higher in males (2 .24%) as 
compared to females (0 .85%) . Of 67 chronically infected 
patients, 26 (38 .8%) were aware of infection but were 
not engaged in care . Twenty five HCV-infected patients 
attended their first appointment with providers with a 
linkage rate of 37 .3% within 6 month period of patient 
navigation . Conclusion A structured implementation of 
routine baby boomer birth cohort screening of HCV and 
linkage to care in community hospital ED can successfully 
identify a large number of undiagnosed baby boomers 
and may facilitate access to providers in a timely manner . 
Study findings will be used to develop strategies to tailor 
community-based HCV screenings and improve LTC in high 
risk populations .
Disclosures:

The following people have nothing to disclose: Chul Hyun, Connie Hwang, 
Seulgi Lee

1023
The Prevalence of Plasma Cell Dyscrasia in 
Hepatitis C Patients
David F. Dies, Jeremy P. Davis; The Liver Center at GastroIntes-
tinal Specialists, Shreveport, LA

BACKGROUND: The purpose of this study was to deter-
mine the prevalence of plasma cell dyscrasia in a dedicated 
hepatitis C (HCV) clinic . METHODS: Serum immune-electro-
phoresis (SIEP) was obtained in 265 consecutive patients 
with confirmed HCV . Gender, age and race were recorded . 
RESULTS: SIEP was obtained in 115 females and 150 males . 
The median age was 59 (20-83) with 221 patients ≥ 50 
years . The findings included monoclonal gammopathy 
(MGUS), a suspicious pattern (S), polyclonal gammopathy 
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(P), hyperalphagammaglobulinemia (A), and a restricted 
pattern in the gamma region (R) . The results are shown 
in the Table (note some had multiple results) . MGUS was 
found in 13 of 145 Caucasians, 12 of 115 African Americans 
and in 1 Hispanic . CONCLUSION: The general prevalence 
of MGUS has previously been estimated at approximately 
3% . In this study of HCV patients, the prevalence of MGUS 
was 9 .8% and MGUS+S was 14 .3%, all of which occurred 
in persons over 50 years . MGUS appears to be much more 
common in this HCV cohort .

Disclosures:

David F . Dies - Advisory Committees or Review Panels: Abbvie; Speaking 
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1024
How should kidney function be measured in 
patients with hepatitis C treated with antivirals 
without interferon?
Pedro Linares1, Francisco Jorquera1,2, García-Pajares Félix3, 
Ester Badia4, Isabel Martín5, Begoña Alvarez-Cuenllas1, Fed-
erico Sáez-Royuela4, Gloria Sanchez-Antolin3, Pilar Conde6, 
Martha González-Bárcenas7, Rut P. García4, Raisa Quiñones1, 
Felipe a. Jiménez5, Sara Lorenzo8, Rocio Aller8, Luis Vaquero1, 
Marta Calvo9, Ana Carbajo3, Guillermo Karpman7; Asociación 
Castellano y Leonesa de Hepatología (ACYLHE); 1Unidad de 
Hepatología, Complejo Asistencial Universitario de León, 
León, Spain; 2IBIOMED, CIBERHEP, León, Spain; 3Unidad de 
Hepatología, Hospital Universitario Rio Hortega, Valladolid, 
Spain; 4Unidad de Hepatología, Hospital Universitario de Bur-
gos, Burgos, Spain; 5Unidad de Hepatología, Hospital Clínico 
Universitario de Salamanca, Salamanca, Spain; 6Unidad de 
Hepatología, Complejo Asistencial de Zamora, Zamora, Spain; 
7Unidad de Hepatología, Hospital El Bierzo, Ponferrada, 
Spain; 8Unidad de Hepatología, Hospital Clínico Universitario 
Valladolid, Valladolid, Spain; 9Unidad de Hepatología, Com-
plejo Asistencial de Segovia, Segovia, Spain

Background: Hepatitis C can lead to kidney involvement 
and its erradication may improve it . However, we do not 
know what happens with estimated glomerular filtration 
rate (eGFR) after Direct Action Antivirals (DDA) treat-
ment and how should we measure it . Aims: 1) analyze 
the prevalence of CKD according to the K-DIGO classifica-
tion in patients with hepatitis C of several hospitals in the 
North of Spain and 2) measure the eGFR after achieving 
sustained viral response (SVR) with different formulas: 
MDRD-4, CKD-EPI and MDRD-6, and evaluate the correla-
tion with different variables (fibrosis degree, age, comor-
bidities, treatment, etc) . Results: 1111 patients, 62 .1% 
males, mean age of 57 years, 38 .5% cirrhosis, 50 .2% naives, 
25% Hypertension, 13 .5% diabetes, 10 .6% dyslipemia . 
Genotypes 1a (22 .3%), 1b (55 .3%), 2 (2 .1%), 3 (12 .4%), 
4 (7 .9%) . Mean basal fibroScan: 13,92±10,7 KPa . Mean 
week-12 fibroScan: 10 .13±7 .95 . Treatments used: SOF/LDV 
34 .8%, OBV/PTV-r+DSV 35 .6%, OBV/PTV-r+RBV 3 .1%, SOF/
DCV 13,4%, SOF/SMV 10 .8%, SOF/RBV 1 .6% and SMV/DCV 
0 .6% . Ribavirine was used in 40 .9% . 37 .3% of patients 

had some degree of CKD: stage 2(32 .2%), 3a(2 .4%), 
3b(1 .4%), 4-5(1 .4%) . SVR was reached by 98% . The base-
line eGFR (ml/min) was 98 .27±28, 92 .56±19 and 97 .14±26 
and at week 12 post-treatment 95 .97±28, 90 .92±20 and 
96 .45±41 with MDRD-4, CKD-EPI and MDRD-6 respectively . 
The baseline and at week 12 values of creatinine, urea 
and albumin were 0 .8, 36 .8, 4 .3 and 0 .91, 37 .9 and 4 .48 
mg/dL (p<0 .05) respectively . There was good correlation 
with the three formulas both basal and at week 12 (k> 
0 .85, p<0 .05) . Patients with cirrhosis have higher baseline 
eGFR vs non-cirrhosis (MDRD-4 and MDRD-6) (p<0 .05), 
but this difference disappears at week 12 post-treatment 
with MDRD-6 . The baseline eGFR is reduced 11 ml/min 
in patients with comorbidity (hypertension, diabetes or 
dyslipidemia), 12 .55 ml/min in >50 years, 20 ml/min in >65 
years and 25 ml/min in >75 years . These differences persist 
at week 12 . After SVR, patients with diabetes and dyslip-
idemia recover eGFR 8 .5 and 7 .4 ml/min compared to the 
rest . We divided the population according to the base-
line eGFR of ≥90 or < 90 ml/min . In the first group eGFR 
changed from 111 .5 to 108 .9 after treatment (p<0 .001) 
and in the second group from 72 .9 to 75 .5 (p<0 .001)) . 
There were no differences in age, sex, type of treatment, 
degree of fibrosis, etc . Conclusion: the prevalence of some 
degree of CKD in our cohort is 37 .3% . Three formulas 
that evaluate eGFR have good correlation, but MDRD-6 
is better for evaluating cirrhotics . Benefit of DDA treat-
ment is better in patients with lower basal eGFR, diabetes, 
dyslipidemia and age > 50 years . 
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1025
A Prognostic Model for Liver Transplant Candi-
dates with Hepatitis C – A Decision Aid for Anti-
viral Therapy
Hae Won Lee1,2, Ajitha Mannalithara1, Sumeet K. Asrani3, 
Scott W. Biggins4, Julie Heimbach5, Danielle Brandman6, 
Peter L. Abt7, Paul Y. Kwo1, W. Ray Kim1; 1Division of Gas-
troenterology and Hepatology, Stanford University School 
of Medicine, Stanford, CA; 2Department of Surgery, Seoul 
National University Boramae Medical Center, Seoul, Korea 
(the Republic of); 3Baylor University, Dallas, TX; 4University of 
Washington, Seattle, WA; 5Mayo Clinic, Rochester, MN; 6Uni-
versity of California San Francisco, San Francisco, CA; 7Univer-
sity of Pennsylvania, Philadelphia, PA

Background: Hepatitis C virus (HCV) remains a leading 
indication for liver transplantation (LTx) in the US 
and globally . While highly effective direct acting anti-
viral (DAA) therapy has revolutionized HCV therapy in 
patients with compensated and mildly decompensated 
liver disease, whether to treat a patient with end stage 
liver disease awaiting LTx requires a highly individual-
ized decision . We develop a prognostic model to predict 
early mortality without DAA therapy . Methods: Adult LTx 
candidates with HCV in the Organ Procurement Trans-
plantation Network data were divided into a model 
development and validation cohorts . The development 
cohort (n=2,360) included patients on the waitlist as of 
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1/1/2007, having been registered between 1/1/2004 and 
1/1/2007 and the validation cohort (n=1,075) those on the 
waitlist as of 1/1/2008 with registration between 1/2/2007 
and 1/1/2008 . Survival analysis for 90 day mortality was 
conducted with day of the first available laboratory data 
as the beginning of follow-up . Multivariable proportional 
hazards regression analyses were used to identify prog-
nostic factors associated with the mortality . Results: In the 
development cohort, 144 patients (6 .1%) died without LTx 
within 90 days . Prognostic variables independently associ-
ated with 90 day mortality consisted of age (hazards ratio 
[HR]=1 .043, 95% confidence interval [CI]=1 .020-1 .066), 
serum albumin (HR=0 .601, 95%CI=0 .432-0 .836), MELD-Na 
(HR=1 .206, 95%CI=1 .179-1 .234), hypernatremia (HR=1 .172 
per Na above 145mEq/mL, 95%CI=1 .043-1 .318), and 
hepatic encephalopathy (HE) of grade III or IV (HR=2 .455, 
95%CI=1 .566-3 .848) . A risk score (R) was derived: R = 
(0 .04183×Age) – (0 .50953×Albumin) + (0 .18717×MELD-
Na) + (0 .15913×Na) + (0 .89795×HE) . In the figure, when 
LTx candidates in the validation cohort were divided 
into three groups: low risk (R<27 .9), intermediate risk 
(27 .9≤R<29 .7), and high risk (R≥29 .7), their predicted and 
observed survival closely matched each other . Conclusion: 
The risk score, based on variables not considered in the 
current allocation system, such as age, albumin and HE, 
accurately reflects short term survival of end-stage HCV 
patients . The model is helpful for LTx physicians in their 
decision whether to institute DAA therapy in individual 
patients, taking into account availability of deceased and 
live donor organs .
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1026
Return on Investment (ROI) on Vibration-Con-
trolled Transient Elastography (FibroScan®)
Return on Investment (ROI) on Vibration-Con-
trolled Transient Elastography (FibroScan®)
Aliya Arni, Aneesh R. Thallapureddy, Zohha Tariq, Imtiaz Alam; 
Austin Hepatitis Center, Austin, TX

Background: Vibration-Controlled Transient Elastography 
(FibroScan®) is increasingly being utilized in Hepatitis C 
(HCV), Hepatitis B (HBV), and Nonalcoholic Steatohepatitis 
(NASH) patients to determine severity of fibrosis . Effec-
tive January 1st, 2015 FibroScan® testing is billed under 
the CPT Category 1 code 91200 . Coverage and payment 
of FibroScan® may vary by commercial payers . In 2017, 
physician office national Medicare payment was $39 .12 . 

The aim of the study was to evaluate if the reimburse-
ment rates justify the cost of the equipment . Methods: A 
single center retrospective cohort study analyzing reim-
bursement rates [Commercial, Medicare, and Medicaid] of 
all the patients who underwent a FibroScan® with chronic 
HBV, HCV, or NASH using the code 91200 . A Sandhill Scien-
tific Echosens FibroScan® 502 Touch was used to deter-
mine hepatic fibrosis . Results: December 2014 - April 2017, 
724 FibroScans® were performed with 67% of patients 
having chronic HCV, 20% having HBV, and 13% having 
NASH . 237 (33%) did not receive insurance payments . 
A total of $27,464 .34 was paid by the insurance compa-
nies . The following data only includes non-zero insurance 
payments . The average rate of reimbursement per patient 
was $57 .82 . 85% (n=144) Medicare patients were reim-
bursed, with an average reimbursement of $34 .69 [$0 .21 
- $500] . None of the 48 Medicaid patients were reim-
bursed . 68% (n=522) commercial insurance patients were 
reimbursed, with an average reimbursement of $65 .81 . 
Of the commercial insurances: Aetna reimbursed 75% 
(n=67), with an average of $54 .07 [$4 .54 - $425] . Bluec-
ross Blueshield reimbursed 67% (n=141), with an average 
of $36 .05 [$4 .83 - $250] . Cigna reimbursed 61% (n=33), 
with an average of $92 .55 [$37 .77 - $425] . Humana reim-
bursed 55% (n=55), with an average of $65 .98 [$32 .11 - 
$500] . WPS reimbursed 49% (n=33), with an average of 
$33 .54 [$32 .81 - $36 .41] . United Healthcare reimbursed 
75% (n=155), with an average of $82 [$25 .18 - $200] . 9 
Self-Pay patients had an average rate of reimbursement 
per patient of $118 .35 [$7 .50 - $250] . HCV average reim-
bursement rates were $55 .06, HBV were $66 .33, and 
NASH were $59 .65 . Conclusion: Only 66% of FibroScans® 
were reimbursed . All Medicaid claims were denied . The 
relatively low percentage of scans that were reimbursed 
combined with low average reimbursement ($57 .82) may 
make the ROI too low to justify the cost of the equipment . 
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1027
HCV Infection: A New Risk Factor For  
Osteoporosis?
José M. Olmos-Martínez1, Isabel Sierra2, Estefanía Escalante2, 
JM Olmos3,2, Cristina García2, Paula Iruzubieta1, Javier Crespo1; 
1Gastroenterology and Hepatology, Hospital Universitario 
Marqués de Valdecilla, Santander, Spain; 2Lipid and Mineral 
Metabolism unit, IDIVAL, Santander, Spain; 3Internal Medi-
cine, Bone Metabolism Unit, Hospital Marqués de Valdecilla, 
University of Cantabria, IDIVAL, RETICEF, Santander, Spain

BACKGROUND: Even after the development of highly 
effective direct-acting antivirals, Hepatitis C virus (HCV) 
still represents the second major cause of cirrhosis world-
wide behind alcohol consumption . Osteoporosis and 
osteopenia are common complications of chronic liver 
disease of any etiology, usually referred as “hepatic 
osteodystrophy” . However, very few studies have exam-
ined the possible disturbances of mineral metabolism in 
patients with HCV infection, especially those who have 
not developed cirrhosis . Accordingly, our study aims to 
determine if HCV infection, before the development of 
cirrhosis, is related with a higher prevalence of abnormal 
bone mineral metabolism . METHODS: Bone mineral 
density (BMD) (DXA, Hologic QRD 4500) and serum P1NP 
and CTX (Elecsys 2010) were measured in 72 HCV+ naive 
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patients without cirrhosis . The results were compared 
with 1:3 paired healthy controls . Exclusion criteria were: 
age above 75 years, cirrhosis Child-Pugh> 6 or any other 
cause of hepatic disease, alcohol consumption above 40g/
day, or any medication related with mineral metabolism 
such as bisphosphonates, anticonvulsants, glucocorti-
coids, etc . Statistical analysis of the results was performed 
with IBM SPSS Statitistics 23© . RESULTS BMD (g/cm2) at 
lumbar spine, femoral neck and total hip, as well as T 
and Z score values were significantly lower among HCV 
patients (Table 1) . These differences remained when the 
results were divided between men, premenopausal and 
postmenopausal women . The greatest differences were 
observed among the latter (Total hip T hip score -1,3 vs 
-0,36; p<0,01) . Mean P1NP values (ng/ml) were signifi-
cantly higher among the HCV+ patients (50,0,7± 19,66 
vs 42,30±21,20; p=0,018) . Though CTX mean values (ng/
ml) were also higher, they did not reach signification . 
However, when analyzed among postmenopausal women, 
the difference became significant: (0,42±0,16 vs 0,30±0,17; 
p=0,021) CONCLUSION Our results suggest that HCV infec-
tion could be an independent risk factor for osteoporosis, 
especially among postmenopausal women . The higher 
levels of P1NP and CTX suggest that a higher bone turn-
over might be involved in the bone loss observed in these 
patients .

Table 1: General femoral neck DXA
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1028
Ferritin As a Biomarker for Detecting Early 
Recurrence of HCC After IFN-free DAAs: An 
Observational Study
Akihiro Yamaguchi, Po-Sung Chu, Nobuhiro Nakamoto, 
Aya Ugamura, Shunsuke Shiba, Rei Miyake, Nobuhito Taniki,  
Hirotoshi Ebinuma, Hidetsugu Saito, Takanori Kanai; Keio 
University, Shinjukuku, Tokyo, Japan

Background: Chronic hepatitis C (CHC) causes dysregula-
tion of iron metabolism, which leads to moderate iron 
overload featured as hyperferritinemia . Iron overload is 
also suspected to be one of the factors favoring HCV-re-
lated HCC . IFN-free DAAs effectively eradicate HCV and 
rapid normalization of AFP, an extensively used tumor 
marker for HCC . Whether IFN-free DAAs normalize 
HCV-related hyperferritinemia, and ferritin is a possible 
biomarker for HCC, are not yet elucidated . Methods: With 
the commitment of local IRB according to the guidelines 
of the 1975 Declaration of Helsinki and prior informed 
consents, 174 genotype 1 CHC patients undergoing 
IFN-free DAAs (DCV+ASV/LDV+SOF/OBV+PTV+r, 55/111/8 
cases) were recruited from Nov 2014 to June 2016, and 
laboratory data at day 0 (pre), at the end of treatment 
(EOT) were analyzed . Patients with active bleeding, 
iron supplementation, end-stage renal disease were not 
included . For HCC surveillance, patients were followed 
according to guidelines by AASLD/IDSA . No active HCC 
was identified before DAA . Any HCC identified after EOT 

within 24 weeks was defined as early emergence . Results: 
SVR12 was achieved in 172 cases (98 .9%) . 15 cases (8 .6%) 
developed early emergence of HCC within observation 
period . 4 de novo HCCs were noticed in 148 cases without 
past history (2 .7%), and 11 recurrent HCCs were noticed 
in 26 cases with HCC past histories (42 .3%) . At EOT, serum 
ferritin decreased significantly (187 .1±16 .3 IU/l vs . 96 .8± 
7 .6 IU/l, p<0 .0001) . The decrease rate of serum ferritin 
(Δferritin%, compared to pre-treatment values) over 
30% significantly correlated to the rate of improvement 
in AST, ALT, T-Bilirubin, type 4 collagen 7S, and AFP . In 
cases with HCC past histories, AFP > 10ng/ml at EOT didn’t 
significantly discriminate early HCC recurrence (P=0 .73) . 
On the other hand, Δferritin% of cases with early recur-
rence of HCC was significantly less prominent (P=0 .006) . To 
investigate the independent determining factors for early 
recurrent HCC, binary logistic regression models adjusted 
for covariates were generated, and Δferritin% remained 
significant . Less prominent Δferritin% predicted early HCC 
recurrence at an AUC= 0 .78 with an accuracy of 73% and a 
HR of 2 .83 . Conclusion: Hyperferritinemia normalizes after 
IFN-free DAA treatment, in accordance to HCV eradication 
and improvements in clinical biochemical markers . Δfer-
ritin% is one of the independent and significant predictive 
factors of early HCC recurrence after IFN-free DAAs . How 
HCCs that develop after IFN-free DAAs, both for de novo 
or recurrent, should be adequately surveyed, may still be a 
challenging clinical issue after HCV eradication .
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HepFree: A large cluster randomised 
controlled cross sectional trial to assess 
screening and treating first and second gener-
ation migrants from ‘At Risk’ countries with 
chronic viral hepatitis
Stuart Flanagan1, Victoria J. Appleby1, Jessica Gaviria1, Vich-
ithranie Madurasinghe1, Jan Kunkel1, Sandra Eldridge1, 
Sulleman Moreea2, Kosh Agarwal3, Graham R. Foster1; 
1Blizard Institute, Queen Mary University London, London, 
United Kingdom; 2Hepatology, Bradford Institute for Health 
Research, Bradford, United Kingdom; 3Hepatology, King’s Col-
lege Hospital, London, United Kingdom

Background UK prevalence of viral hepatitis is around 
0 .5% but higher in immigrants, though there are no 
studies on identifying, testing and treating Hepatitis 
B virus (HBV) and Hepatitis C virus (HCV) in this group . 
HepFree is a large, national screening trial involving 
53,000 patients . We report outcomes for identifying and 
engaging at-risk immigrants in the primary care setting . 
Methods HepFree is a cluster randomised trial involving 
58 primary care practices (8 control / 50 interventional) 
in 3 areas of high density immigrants (Bradford, East and 
South London) . Practices were randomised to one of five 
trial arms . 53,000 adult patients who had never tested for 
viral hepatitis were invited by letter for screening . Patients 
who tested positive had standard investigations (bloods, 
elastography and ultrasound) and were followed-up 
either in hospital or community based care depending 
on randomisation . Results Of 53,000 invited patients, 
12,746 (24%) tested for both HBsAg and HCV Ab . 115 
patients (0 .90%) tested HBsAg positive . 80 (69 .5%) were 
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male, 67 (58 .2%) were East Asian, 26 (22 .6%) Afro-Carib-
bean . 5 (4 .35%) were eAg positive and 2 others (1 .74%) 
delta positive . 6 .1% had severe fibrosis or cirrhosis on 
ultrasound or transient elastography, mean age (MA) 
46 years (range 18-83) . 103 (0 .81%) tested HCV Ab posi-
tive, of whom 38/103 (36 .9%) were viraemic . 34 (89 .5%) 
were SouthEast Asian, and 15 .8% had severe fibrosis or 
cirrhosis, MA50 years (range 35-82) . There were no cases of 
co-infection with HBV/HCV or HIV and no cases of hepato-
cellular carcinoma . 207 (94 .5%) positive patients attended 
at a secondary care diagnostic appointment . 66 patients 
were randomised to follow-up in either community-based 
(40/66) or hospital-based (26/66) follow-up . 36/40 (90%) 
attended at least one community follow-up appointment, 
22/26 (85%) attended one hospital-based follow-up . 28/38 
viraemic HCV patients were offered treatment during the 
study period . 25 had achieved SVR4, SVR12 or SVR24 by 
study closure . Conclusion Primary care screening of immi-
grant populations for viral hepatitis plays an important 
role in identifying infection and cirrhosis in an at-risk 
group . The HepFree trial found a prevalence of 1 .71% for 
either HBsAg or HCV Ab in an urban immigrant popula-
tion . 15/153 (9 .8%) of patients with chronic viral hepatitis 
had severe fibrosis/cirrhosis at detection . Patients who test 
positive in this setting have very high rates of attendance 
at diagnostic and follow-up appointments . Primary care 
testing allows excellent linkage to care rates and subse-
quent access to treatment and monitoring . Further anal-
ysis will assess cost-effectiveness of the HepFree trial .
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Presence of Genotype 3 predicts cirrhosis in 
Chronic Hepatitis C patients
Tarana Gupta1, Hari Aggarwal1, Sandeep Goyal2, 
Rahul Chauda1, Subhash Meel1, Aswvini Bhavikatti1, 
Ajit Lather1, Virendra Singh3; 1Medicine, Post Graduate 
Institute of Medical Sciences, Rohtak, India; 2Independent 
Researcher, Kangra, India; 3Hepatology, PGIMER, Chandigarh, 
India

Background and Aims: Hepatitis C has emerged as 
important cause for cirrhosis and hepatocellular carci-
noma. We studied the prevalence of different Geno-
types and severity of liver disease in chronic hepatitis C 
patients. Methods: We prospectively studied 962 patients 
with chronic hepatitis C from June 2016 to May 2017 . We 
compared all biochemical parameters, quantitative HCV 
RNA, HCV genotype, fibroscan, ultrasound, and endo-
scopic findings in genotype 3 and non-genotype 3 patients . 
Cirrhosis was diagnosed in patients with liver stiffness 
measurement (LSM) values ≥ 12 .5 Kpa . Results: Out of 
total 949 patients, there were 546 patients with genotype 
3 and 297 patients (genotype 1/4/5; n= 103/188/6) with 
non-genotype 3 . The mean HCV RNA values in gentoype 

3 and non-genotype 3 were 6 .9 and 8 .7 million copies/mL 
(P=0 .051) respectively . In 106 patients baseline RNA was 
undetectable . The mean age was not different between 
genotype 3 and non-genotype 3 (39 .6 vs 39 .2, P=0 .811) . The 
LSM values were available in 618 patients and biochemical 
parameters were available in 212 patients . Overall, geno-
type 3 patients had higher LSM (11 .3 vs 7 .62, P=0 .000), 
higher AST (88 .4 vs 68 .6, P=0 .027) and low platelet count 
(228 .4 vs 261, P=0 .032) as compared to non-genotype 3 
patients . Sub group analysis revealed that non-cirrhotic 
patients with genotype 3 had higher LSM (6 .75 vs 6 .11, 
P=0 .000) and higher AST (74 .4 vs 57, P=0 .01) values as 
compared to patients with non-genotype 3 . The platelet 
count was lower in non-cirrhotic genotype 3 as compared 
to non-genotype 3 (241 .1 vs 263 .6, P=0 .161) although not 
statistically significant . Overall, genotype 3 had higher 
prevalence of cirrhosis than non-genotype 3 (115/415 vs 
25/245, P=0 .000), respectively . However, once cirrhosis 
developed decompensation was not different between the 
two groups (32/115 vs 7/25, P=0 .986) . Conclusions: Chronic 
liver disease is more advanced in non-cirrhotic chronic 
hepatitis C patients with genotype 3 than non-genotype 
3. Genotype 3 patients have higher prevalence of cirrhosis 
indicated by higher AST, lower platelet count and higher 
LSM values as compared to non-genotype 3 patients. 
However, once cirrhosis developed, decompensation was 
not different between the two groups.
Disclosures:
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1031
Fast-track HCV check-up enhances possi-
bility of sustained virological response in HCV 
infected patients
Teresa Antonini1,2, Mariagrazia Tateo1,2, Pierre Attali1,2, 
Eleonora De Martin1,2, Audrey Coilly1,2, Bruno ROCHE1,2, 
Rodolphe Sobesky1,2, Didier SAMUEL1,2, Anne Marie Roque-
Afonso1,2, Jean-Charles Duclos-Vallee1,2; 1Centre Hépato-Bil-
iaire, AP-HP Hôpital Paul-Brousse, Villejuif, France; 2Univ 
Paris-Sud, UMR-S 1193, Université Paris-Saclay, Villejuif, France

Background: New direct acting antiviral (DAA) against 
chronic hepatitis C virus (HCV) have drastically changed 
and shortened duration of treatments . However, the 
“HCV care course” (from diagnosis to sustained virological 
response (SVR)), represents an important challenge . Aim: 
To evaluate the impact of a new fast-track HCV check-up 
in terms of retention in care and SVR . In order to assess 
the efficacy we provide a comparison between the first 50 
pts of the FT-HCV (Fast track HCV check-up) in 2016 to 50 
pts followed in our “standard” out clinic practice (control 
group (CG)) in 2015 . Methods: FT-HCV is a new assessment 
unit of our center . In the same half-day, pts benefits of 
a complete assessment of liver function: blood test with 
HCV-Ab and HCV viral load, genotype (G) determination, 
Fibrotest® and transient elastography . Three hours after 
admission, we were able to confirm HCV and to discus 
the eligibility to an HCV treatment in accord to regulatory 
framework . Results: Groups were comparable for age and 
sex: 50 pts of each group were analyzed (FT-HCV: Male n= 
34 (68%), mean age: 49±14 years, naive n=43 (86%); CG: 
Male n= 35 (66 .6%), mean age: 53±13 years, naive n=44 
(88%)) . In FT-HCV and CG fibrosis (F) was: mild F0-F2 n=15 
(30%), F2 n=12 (24%), F3 n=10 (20%), F4 n=13 (26%), and 
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F0-F1 n=18 (36%), F2 n=12 (24%), F3 n=9 (18%), F4 n=10 
(20%), unknown n=1 (2%) respectively . All cirrhotics pts 
have compensated cirrhosis (Child A/MELD 8-10) in the 2 
groups . Six pts (12%) in the FT-HCV group were excluded 
because HCV viral load was negative . G distribution in the 
FT-HCV and in CG was: G1 n=25(50%), G3 n=8 (16%), G4 
n=11 (22%), and G1 n=29 (58%), G2 n=5 (10%), G3 n=7 
(14%), G4 n=7 (14%), G6 n=6 (4%) respectively . Thirty 
(69%) and 26 (52%) pts received DAA in FT-HCV and CG . 
Reasons for the absence of treatment in FT-HCV and CG 
were: non reimbursement framework n=11 (25%); comor-
bidities (n=3 (6%)) and non reimbursement framework 
n=11 (24%); comorbidities (n=4 (8%) and lost of follow-up 
in 8 pts (16%), respectively . Mean delay and numbers of 
out-clinic visits in FT-HCV and CG for treatment were 108 
days (± 84) versus 260 days (± 85) p=0.009 and 2 (2-5) vs 4 
(2-9) p=0.0003, respectively. To date in FT-HCV pts: SVR 
was achieved in 19 pts (63 .3%), treatment is on-going in 
5 pts (17 .7%), waiting for SVR12 in 5 pts (17 .7%) and 1 pt 
was not responder (3%) . Complete results SVR 12 for all pts 
will be presented . In CG SVR was achieved in 23 pts (88%), 
1 pt was non responder (3%) and 2 pts (6%) were lost of 
follow-up Conclusion: FT-HCV is a performing assessment 
of HCV infected patients and it allows increase in terms of 
retention in care, management and rates of SVR .
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1032
Linkage to HCV-related care and treatment 
among patients at an urban health network in 
Philadelphia, PA
Catelyn Coyle6, Tyler Bartholomew2, Gary Klein3, Hel-
ena Kwakwa4, Shruti Mehta6, Anne C. Moorman5, Deb-
orah Holtzman5; 2National Nurse-Led Care Consortium, 
Philadelphia, PA; 3Public Health Management Corporation, 
Philadelphia, PA; 4Philadelphia Department of Public Health, 
Philadelphia, PA; 5Department of Viral Hepatitis, Centers for 
Disease Control and Prevention, Atlanta, GA; 6Department 
of Epidemiology, Johns Hopkins Bloomberg School of Public 
Health, Baltimore, MD

Background/Objectives: Improving care for persons 
infected with hepatitis C virus (HCV) along the care 
continuum (HCV-CC) can reduce HCV-related morbidity, 
mortality, and healthcare costs . Our objective was to 
examine the HCV-CC among patients at five federally 
qualified health centers in Philadelphia, PA . Methods: One 
clinic served a homeless population, two served public 
housing residents, one a primarily Hispanic population, 
and the fifth (Care Clinic) served patients with HCV and/
or HIV infection treated by trained primary care providers 
(PCPs) . Electronic health records of patients tested for HCV 
antibody from 2012-2016 were analyzed . We calculated 
the percentage of patients at each step of the HCV-CC, 
and using multivariable logistic regression assessed factors 
associated with successful navigation . Providers were 
defined as specialists or trained PCPs . Results: Among 
14,790 patients tested for HCV antibody, 1,323 (8 .9%) 
tested positive, of whom 1,268 (95 .8%) had an HCV RNA 
test to confirm chronic infection . Of these, 882 (69 .6%) 
tested RNA positive (prevalence=6 .0%) . The percentage 
at each step of the HCV-CC is shown in the Figure . Nearly 
75% of all treated patients were seen at the Care Clinic . 

Controlling for sociodemographics and prior diagnosis 
status, Care Clinic patients, those previously diagnosed, 
and baby boomers were more likely to be medically 
evaluated (aOR=2 .88; p<0 .001) . Patients with a history 
of IDU were less likely to be assessed for HCV treatment 
(aOR=0 .58; p=0 .041) . Discussion: In this urban setting, more 
than two-thirds of HCV-infected patients were linked to 
care, although treatment uptake was low overall . Scaling 
up treatment services in HCV testing settings is urgently 
needed to improve the HCV-CC .
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1033
Regression of Fibrosis after Hepatitis C Treat-
ment - A Step Towards Discharge?
Michael Johnston, Eliana Saffouri, Ruridh Allen, Judith M. Mor-
ris, Shouren Datta; Gastroenterology, Queen Elizabeth Univer-
sity Hospital, Glasgow, United Kingdom

Treatment of hepatitis C is continually evolving, with 
simplification of treatment regimes and reduction of side 
effects . While treatment has clearly described pathways, 
follow-up and potential discharge of patients with fibrosis 
who achieve sustained viral response (SVR) is less clear . 
Liver function tests (LFTs), viral load, and non-invasive 
tests such as transient elastography (Fibroscan) are often 
measured, with no clear consensus on discharge from 
follow-up based on these results . We identified all treated 
hepatitis C patients who achieved SVR at the Queen Eliz-
abeth University Hospital between April 2015-August 
2016 . Basic demographics, genotype, treatment regime(s), 
LFTs, and other viral serology (hepatitis B and HIV) results 
were known in all cases . Baseline Fibroscan readings were 
known, as well as post-SVR readings in some cases . 136 
patients fell into the period identified; 88 (64 .7%) men 
and 48 (35 .3%) women . Average age was 51 .7 . The 
majority (61 .8%) were genotype 1 and Caucasian (91 .9%) . 
43 patients had Fibroscans pre- and post-treatment; within 
this group, 15 patients (34 .8%) had an interferon-con-
taining regime, and 26 (65 .2%) an interferon-free regime . 
Of the 43 patients, 35 were treatment-naïve . We found 
a median improvement in liver stiffness of 2 .85kPa (33% 
improvement) in patients post-SVR, with 78 .9% improving 
to F0/F1/F2 fibrosis . 7/8 patients with pre-treatment F2 
fibrosis and 10/12 with pre-treatment F3 improved to 
F0/1, while 1/12 pre-treatment F3 and 4/7 pre-treatment 
F4 patients improved to F2 . The 93 patients who did not 
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have post-treatment Fibroscans had similar demographics 
to the post-treatment scan cohort, however it was noted 
that their baseline Fibroscan readings tended to be higher, 
with a reading of >20kPa in 29% of patients . There was 
no clear evidence that these higher readings contributed 
to a decision to forego post-treatment Fibroscan, nor was 
alcohol consumption a significant factor in either cohort . 
We demonstrated an improvement in Metavir group in 
a number of patients who achieved SVR . Many of these 
patients (22) improved into a category that could be 
used as a component of criteria to discharge from clinic 
follow-up . Given the similarity in demographics between 
our two cohorts, it may be assumed that a number of 
patients who did not get post-SVR Fibroscans may have 
also improved to a degree that discharge could be consid-
ered . A prospective audit of Fibroscan results pre- and 
post-treatment in all treated hepatitis C patients is needed 
to determine whether an improvement in Metavir group 
can be consistently demonstrated . This evidence may be 
used to support discharge decisions and potential cost-
saving .
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1034
Characterization of Hepatitis C Virus Recom-
binants Identified during Routine Drug Resis-
tance Testing
Suqin Cai, Alicia Newton, Elizabeth D. Anton, Kristi Strommen, 
Jacqueline D. Reeves, Christos J. Petropoulos, Wei Huang, 
Jeannette M. Whitcomb; Monogram Biosciences, Laboratory 
Corporation of America Holdings, South San Francisco, CA

BACKGROUND: Hepatitis C virus (HCV) is classified into 
seven major genotypes (GT) and numerous subtypes . HCV 
GT and subtype are associated with differences in clinical 
outcome, treatment response and epidemiology . Recom-
binant HCV strains can result in discordance between GT 
determinations that are based on 5’UTR and core regions 
relative to the non-structural (NS) protein-coding region, 
which is the target of direct-acting antiviral agents . A 
better understanding of HCV recombination is of prac-
tical importance and evolutionary interest . METHODS: 
HCV recombinants were identified during routine drug 
resistance testing of clinical specimens . HCV RNA was 
isolated from plasma and the non-structural protein-
coding regions were interrogated by RT-PCR amplification 
and next-generation sequencing . Sequencing reads were 
analyzed using a proprietary analysis pipeline that includes 
alignment of subsets of reads to a library of HCV refer-
ence viruses . Samples with a large proportion of reads that 
aligned to more than one reference were evaluated as 
potential recombinant viruses . Consensus sequences were 
compared to reference sequences (Bootscan, Simplot) to 
define recombination breakpoints . Phylogenetic analysis 
was performed (Clustal) to determine relatedness of inde-
pendently collected HCV specimens . RESULTS: Twenty six 
GT1a/1b recombinant viruses were identified from diverse 
geographic collection centers . All 26 had breakpoints 
within NS5A defined by 5’ GT1a and 3’ GT1b sequences . 
Recombination breakpoints mapped at NS5A amino acid 
(aa) 386 for 21 viruses and aa 366 for 4 viruses, relative to 
H77 . Each of these 25 recombinants shared the same GT1b 
recombination site at aa 348 relative to Con1 . A single 
GT1a/1b recombinant exhibited breakpoints at GT1a aa 

277 (H77) and GT1b aa 214 (Con1) . Recombinant NS5A 
sequences were longer than H77 and Con1 NS5A due to 
the duplication of sequences at the site of recombination . 
Phylogenetic analyses suggest that the 25 GT1a/1b recom-
binant viruses with breakpoints at 366 or 386 in GT1a may 
represent circulating recombinant forms of HCV . We iden-
tified one inter-genotype recombinant with a breakpoint 
in NS5A (GT1a/4) and 5 inter-genotype recombinants with 
breakpoints upstream of NS3 . Two of these were GT2b/1a, 
two were GT2k/1b and one was GT1b/2b . CONCLUSIONS: 
HCV recombination is thought to be rare . However, the 
prevalence of recombinant forms may be underestimated 
based on current genotyping methods that are unlikely to 
detect recombination . The independent identification of 
similar recombinant strains from multiple samples derived 
from diverse geographic collection sites suggests the exis-
tence of circulating recombinant forms .
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1035
Overall Linkage to Care for Hepatitis C is 
Improving but not in those Younger than 40
Izona Bock1,3, Robert Bruce1,2; 1Infectious Diseases, Cornell 
Scott Hill Health Center, New Haven, CT; 2Yale University, New 
Haven, CT; 3Frank H. Netter School of Medicine at Quinnipiac 
University, North Haven, CT

Background: New direct acting agents (DAAs) have revo-
lutionized the treatment of hepatitis C given the ease 
of administration, excellent side effect profile, and effi-
cacy . Our Federally Qualified Health Center (FQHC) in 
New Haven, Connecticut, includes an acute detoxification 
service and sees 36,000 underserved clients who have a 
disproportionate risk of chronic hepatitis C infection . The 
goal of this study was to assess whether access to care has 
improved in the new DAA era and to determine whether 
age plays a role in treatment accessibility and outcome . 
Methods: This retrospective chart review was performed 
with the electronic medical record and i2iTracks soft-
ware . Along with demographic information, we recorded 
whether patients were evaluated and started on DAAs, 
and whether they achieved sustained virologic response 
at 4 weeks (SVR4) and sustained virologic response at 
12 weeks (SVR12) . We also assessed the prevalence of 
cirrhosis in our population . Results: Between 1/2015 and 
5/2017, 12,174 patients were screened for hepatitis C . 676 
of those (6%) had a detectable viral load . 55% of patients 
were seen by an Infectious Disease Specialist, 32% were 
started on therapy, 26% had a suppressed viral load while 
16% achieved SVR12 . When compared to data between 
1/2013 and 5/2015, SVR12 rates have improved by 15% . 
Further analysis of the data showed that the majority 
of those with SVR12 (69%) were “baby boomers” (born 
between 1945-1965) and only 10% were below 40 years of 
age . 19% of patients evaluated by a specialist were found 
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to have cirrhosis, 83% of whom were “baby boomers” . 
Conclusion: Although linkage to care has significantly 
improved since new DAAs became available, almost 70% 
of our population has not been engaged in care . “Baby 
boomers” had a higher incidence of cirrhosis but were 
more likely to achieve SVR12 thus reducing their overall 
mortality . Recent studies suggest that hepatitis C incidence 
may be reduced when treatment is used as a form of 
prevention of transmission . Over the past decade heroin 
abuse has increased significantly in the United States, 
especially in those aged 18-25, resulting in higher HCV 
incidence . Unfortunately, our study shows low uptake of 
therapy among those younger than 40 likely representing 
an obstacle to decreasing transmission .
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Prediction of hepatocellular carcinoma 
following direct-acting antiviral treatment for 
chronic hepatitis C
Ken Nishino, Miwa Kawanaka, Tomohiro Tanikawa, 
Noriyo Urata, Takahito Oka, Jun Nakamura, Mitsuhiko Sue-
hiro, Takako Sasai, Hirofumi Kawamoto; Kawasaki Medical 
School General Medical Center, Okayama, Japan

[Purpose] The development of direct-acting antivi-
rals (DAA) for the treatment of hepatitis C has led to a 
sustained virological response (SVR) in many patients, and 
improvements in prognosis can be expected . However, 
although hepatocellular carcinoma (HCC) after SVR is 
predicted to be a problem, carcinogenic factors following 
DAA treatment are unknown . We have previously 
reported that the FIB4 index and WFA+M2BP(M2BPGi) 
before IFN treatment and AFP following treatment are 
involved as hepatocarcinogenic factors during a SVR . In 
the present study, we compared a DAA treatment group 
with an IFN treatment group and predicted carcinogenesis 
following DAA treatment . [Materials and Methods] The 
subjects of the IFN group underwent IFN treatment at our 
department between January 1990 and December 2010; 
of the 367 patients who achieved a SVR, we enrolled 205 
patients who received periodic imaging tests and had no 
missing clinical data . The DAA group underwent treat-
ment from November 2014 to April 2016, and 130 patients 
achieved a SVR24 . Both groups excluded patients who 
underwent HCC treatment and those with pre-cancerous 
lesions revealed by imaging . We compared the back-
ground and clinical findings of the IFN and DAA groups 
and examined the prediction of carcinogenesis . [Results] 
HCC was noted in 12 patients (5 .9%) in the IFN group, and 
the results of a multivariate analysis of factors related to 
HCC onset showed that a FIB-4 index (3 .0 or higher) at the 
start of treatment, M2BPGi (3 .7 or higher), and AFP (6 .6 
or higher) at 24 weeks after the completion of treatment 
were independent factors . Compared to the IFN group, 
the DAA group had higher percentage of women, older 
patients, lower PLT, higher FIB4 index, and higher levels 
of fibrotic markers such as M2BPGi . These findings reflect 
the older age of patients with hepatitis C and the fact that 
many patients with no response to IFN were included . At 
the start of treatment, the percentage of patients with a 
FIB4 index of 3 or higher, which is a factor for HCC, was 
27 .8% in the IFN group and 51 .5% in the DAA group, and 
that with a M2BPGi of 3 .7 or higher was 19 .0% in the 
IFN group . However, in the DAA group, 30 .0% of patients 

were at a high risk for HCC . In addition, it appeared that 
many patients in the DAA group needed more careful 
follow-up after achieving a SVR . [Conclusion] Although 
DAA treatment had a low frequency of side effects, was 
easy for elderly people to use, and was able to achieve a 
high SVR rate, there were many patients who were at high 
risk for carcinogenesis, and careful follow-up imaging and 
education of patients with an SVR may be necessary in 
cases with a high risk of carcinogenesis .
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Changes in fibrotic markers in chronic hepa-
titis C patients treated with direct antiviral 
agents and the enhanced liver fibrosis score 
as a predictor of hepatocellular carcinoma
Toshihiro Kawaguchi, Tatsuya Ide, Keisuke Amano, 
Reiichiro Kuwahara, Teruko Arinaga-Hino, Ichiro Miyjima, 
Takuji Torimura; gastroenterology, kurume university school 
of medicine, Kurume, Japan

Background and aims: Direct antiviral agents (DAA) effec-
tively eradicate hepatitis C virus (HCV) and improve liver 
fibrosis . The enhanced liver fibrosis score (ELF score) was 
reported to be a non-invasive marker of liver fibrosis . In 
addition, Wisteria floribunda agglutinin-positive Mac-2 
binding protein (M2BPGi) was reported to be a marker 
of liver fibrosis and a predictor of hepatocellular carci-
noma (HCC) . This study aimed to assess the changes in 
fibrotic markers and laboratory data that occur during or 
after DAA therapy and the associations between these 
parameters and HCC development in chronic hepatitis 
C patients . Methods: Seventy-nine patients who were 
treated with daclatasvir and asunaprevir (DCV/ASV) for 
24 weeks and had no history of HCC were enrolled in this 
study . All patients had been infected with HCV-genotype 
1b . The subjects’ laboratory data (their platelet counts 
and levels of ALT and AFP), ELF scores, and M2BPGi levels 
were analyzed at the baseline (pre), at the end of treat-
ment (EOT), and after 24 weeks (post) of DCV/ASV treat-
ment . The following parameters were analyzed to identify 
factors that were associated with HCC development: age, 
sex, cirrhosis, the pre- and post-DCV/ASV M2BPGi levels, 
the ELF score, the type IV collagen level, the FIB4 index, the 
AST to platelet ratio index, the AFP level, and the platelet 
count . The levels of hyaluronic acid, amino-terminal 
propeptide of type III procollagen, and tissue inhibitor of 
metalloproteinase 1 were measured using ELISA, and the 
ELF score was calculated . Results: The sustained virological 
response rate at 12 weeks was 92 .4% (73/79) . The pre/EOT/
post values obtained for each parameter were as follows: 
ALT: 45 .2 ± 25 .6/23 .9 ± 16 .3/0 .3 ± 15 .5 U/L (P<0 .0001), 
platelet count: 120 ± 50/116 ± 43/123 ± 43 x103/μL, AFP: 
19 .6 ± 31 .3/6 .7 ± 8 .5/5 .8 ± 6 .9 ng/mL (P<0 .0001), ELF score: 
11 .7 ± 1 .2/10 .8 ± 1 .1/10 .5 ± 1 .0 (P<0 .0001), and M2BPGi: 
5 .0 ± 3 .4/2 .8 ± 2 .0/2 .4 ± 1 .8 (P<0 .0001) . The levels of ALT, 
AFP, and M2BPGi and the ELF score were reduced by the 
therapy . There were 9 cases of post-treatment HCC devel-
opment (11%) . A high pre ELF score (P=0 .031), a high post 
ELF score (P=0 .0016), and a high post type IV collagen level 
(P=0 .043) were found to be risk factors for HCC develop-
ment in the univariate analyses . In the multivariate anal-
ysis, a high post ELF score was found to be the only risk 
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factor for HCC (P=0 .0014, odds ratio: 3 .36, 95%confidence 
interval: 1 .6-8 .7) . Conclusion: This study showed that 
fibrotic markers were improved by DAA therapy . The ELF 
score after DAA therapy is strongly associated with HCC 
development and so might be a useful marker for HCC 
screening . 
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1038
Improved HCV Care Cascade Outcomes 
Among Urban Baby Boomers Identified 
Through A Screening Program In the All-Oral 
DAA Era
Sarah C. Dupont1, Shelly-Ann Fluker1, Kristi Quairoli2, Jen-
nifer Lom1, Lesley S. Miller1; 1Medicine, Emory University, 
Atlanta, GA; 2Clinical Pharmacy, Grady Health System, Atlanta, 
GA

Background: Hepatitis C virus infection (HCV) is curable 
with direct acting antiviral medications (DAAs) . However, 
only 50% of infected patients are diagnosed, and those 
with known infection face barriers along the HCV care 
cascade . We previously reported care cascade outcomes 
of 5,000 baby boomers screened for HCV 2012-2014, and 
found a 16% rate of antiviral treatment . We subsequently 
expanded our screening program and here report care 
cascade outcomes of an additional 7,137 patients screened 
2015-16 . The goal was to compare care cascade milestones 
pre and post all-oral DAA therapy introduction . Methods: 
The TILT-C program implemented baby boomer screening 
and linkage to care (LTC) from 2012-2014 at the Grady 
Primary Care Center (Atlanta, GA) . The subsequent FOCUS 
program began in 2015 and expanded HCV screening to 
five Grady community clinics . Six months after completing 
year 1 of expanded screening, we evaluated records of the 
463 patients with positive HCV antibodies and compared 
outcomes to those of the 412 antibody positive TILT-C 
patients . Outcomes reported for the subset with chronic 
HCV infection included initial LTC, linkage to specialty 
care, treatment initiation, achievement of rapid virologic 
response (RVR), and sustained virologic response (SVR12) . 
Results: In this population of primarily African Amer-
ican, uninsured patients, 463 (6 .9%) of the 7,137 patients 
screened 2015-2016 had HCV antibodies compared to 
7 .9% in 2012-14 . HCV RNA testing was completed for 88% 
of the antibody-positive FOCUS patients, and 238 (58%) 
were viremic . In both cohorts, 96% of viremic patients 
had an initial LTC visit and approximately 75% attended a 
specialty appointment . In the FOCUS cohort, 106 (45%) of 
patients were prescribed treatment versus only 16% in the 
TILT-C cohort . Achievement of RVR was similar in FOCUS 
(77%) compared to TILT-C (69%) . Twenty-two (51%) of 
the 43 FOCUS patients eligible for SVR12 determination 
had HCV RNA measurements available . Twenty-one (95%) 
of these patients achieved SVR12, compared to 93% in 
TILT-C . Conclusions: While both linkage to care and SVR 
rates remained high and steady across two time-separated 
HCV screening programs, there was three-fold improve-
ment in the rate of antiviral treatment in those screened 
after the introduction of all-oral DAA therapy . This is likely 
due to higher patient acceptance of more tolerable regi-
mens, and fewer contraindications to therapy compared 
with the interferon era . Only 50% of treated patients had 

documented SVR12 assessment, suggesting a need for 
targeted interventions focused on maintaining patients in 
care through completion of the care cascade in this under-
served population . 
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Evaluation of Wisteria floribunda aggluti-
nin-positive Mac-2 binding protein glyco-
sylation isomer during the course of antiviral 
treatment
Shuhei Hige, Yoshiyasu Karino, Itaru Ozeki, Ryoji Tat-
sumi, Masakatsu Yamaguchi, Mutsuumi Kimura, Tomo-
hiro Arakawa, Tomoaki Nakajima, Yasuaki Kuwata, 
Takumi Ohmura, Joji Toyota; Hepatology, Sapporo-Kosei Gen-
eral Hospital, Sapporo, Japan

Backgrounds/Aims: Wisteria floribunda agglutinin-posi-
tive Mac-2 binding protein glycosylation isomer (M2BPGi) 
had been developed as a serum marker for fibrosis origi-
nally from the correlation to the degree of fibrosis of the 
biopsied specimen for the cases with hepatitis C (Hep-C) 
before the interferon therapy . However, the meaning of 
measurement values and the relevance to histology has 
not been fully elucidated for non Hep-C cases and for 
those after antiviral treatment . In this study, we investi-
gated the association of M2BPGi and liver histology and 
the changes after antiviral treatment for patients with 
chronic hepatitis B and C including direct acting antivi-
rals (DAAs) . Methods: A total of 552 patients with chronic 
hepatitis (98 HBsAg-positive and 454 HCV RNA-positive 
cases) were performed liver biopsy and measured serum 
levels of M2BPGi at the same period . Serum WFA+-M2BP 
were measured with HISCL® M2BPGi reagent (Sysmex 
Co ., Kobe, Japan) . The degree of fibrosis and activity 
was classified by METAVIR scoring system . M2BPGi were 
measured at the corresponding two points before treat-
ment and 36 to 48 weeks after the start of the treatment 
for 47 cases with Hep-C who received DAAs (DCV+ASV, 
SOF/LDV, OBV/PTV/r, SOF+RBV) and 38 cases with Hep-B 
who received nucleotide or nucleoside analogues . 
Results: Median value of M2BPGi for each fibrosis score 
(F0/1/2/3/4) was 1 .10/1 .00/1 .33/2 .12/2 .46 for Hep-B and 
0 .87/2 .00/2 .57/4 .04/6 .61 for Hep-C (both p<0 .001) . M2BPGi 
for each activity score (A1/2/3) was 0 .90/1 .89/2 .06 and 
1 .97/2 .93/5 .14 respectively (both p<0 .001) . M2BPGi of 
the same fibrosis or activity were different between 
HBV and HCV cases . For 47 Hep-C with, median M2BPGi 
for F0/1/2/3/4 decreased from 0 .61/2 .05/3 .01/3 .13/10 .1 to 
0 .55/0 .92/1 .23/1 .66/2 .31 . In ROC analysis for the predic-
tion of F4 fibrosis, AUC improved from 0 .833 to 0 .856 
and cut-off value decreased from 4 .72 to 1 .56 36-48 
weeks after the start of DAA therapy . For 38 Hep-B with 
analogues, median M2BPGi for F0/1/2/3/4 decreased from 
2 .00/1 .43/1 .31/1 .96/4 .06 to 1 .19/0 .77/0 .91/1 .05/1 .53 . AUC 
for F4 prediction improved from 0 .843 to 0 .919 and cut-off 
value decreased from 1 .93 to 1 .19 48 weeks after the start 
of the therapy . M2BPGi showed a good correlation with 
not only fibrosis but also activity of Hep-B and C patients . 
Accuracy of estimation of liver fibrosis was improved and 
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the differences of M2BPGi values between cases of the 
same fibrosis stage of different hepatitis virus tended to 
reduce . Conclusion: M2BPGi showed clinical usefulness for 
assessing liver fibrosis . Evaluation of M2BP values should 
be taken into consideration with or without antiviral 
treatment .
Disclosures:
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Yoshiyasu Karino - Speaking and Teaching: MSD, Abbvie, Dainippon 
Sumitomo, BMS KK
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1040
Increasing incidence of MELD exception appli-
cations for hepatocellular cancer among 
hepatitis C patients waiting for transplant in 
the era of direct acting antivirals
James Philip G. Esteban, Kia Saeian, Syed Rizvi; Division of 
Gastroenterology and Hepatology, Medical College of Wis-
consin, Milwaukee, WI

Background There is controversy about a possibly increased 
risk of HCC occurrence with direct-acting antiviral (DAA) 
exposure . This study aims to measure the incidence of 
MELD exception applications for HCC as an indirect 
measure of HCC occurrence in HCV patients on the trans-
plant waitlist who did not have HCC at time of listing, in 
the interferon (IFN), protease inhibitor (PI), and DAA eras . 
Methods Using the UNOS database, we included adults 
listed for liver transplant from 3/1/2002-12/31/2015 with 
primary listing diagnosis of HCV, alcohol (ETOH) or NASH, 
and without HCC . Inactive and status 1 listing, multiorgan 
and living donor recipient, and patients with multiple 
diagnoses were excluded . In patients with multiple 
records, the first listing and MELD exception application 
dates were used . Patients were grouped, based on listing 
date, into 3 eras: IFN (‘02-10), PI (‘11-13), and DAA (‘14-15) . 
Demographics and MELD score at listing were obtained . 
Endpoint was MELD exception application for HCC within 
1 year of listing . The incidence rates of exception applica-
tion per era and diagnosis were compared . Multivariate 
Cox regression was used to estimate the effect of patient 
features and listing era on the risk of needing exception 
points for HCC . Results A total of 55,416 patients were 
included (HCV 23,020, ETOH 17,570, NASH 14,826) . In HCV, 
mean age (52 .9 vs . 57 .1) and %blacks increased (10 .1 vs . 
13 .6%) between IFN and DAA . Incidence of HCC exception 
applications was 3x higher in HCV than ETOH or NASH 
in all eras . Between IFN and DAA, incidence of applica-
tions increased 62% in HCV (6 .6 to 10 .7/100 person-yrs 
[PY] in waitlist) and 18% in NASH (2 .8 to 3 .3/100PY), and 
decreased 4% in ETOH (2 .7 to 2 .6/100PY) . In HCV, rate 
increase was greater between PI and DAA than IFN and 
PI (33 vs . 23%) . Median time from listing to application 
decreased from 3 .9 to 2 .9 mos in HCV . On multivariate 
analysis, listing during the DAA era increased the risk of 
applying for HCC exception in HCV, but not ETOH and 
NASH (table) . Conclusion Among HCV patients on the 
transplant waitlist without a previous diagnosis of HCC, 
the incidence of MELD exception applications for HCC 
increased by 62% between the IFN and DAA eras . A similar 
trend was not observed in ETOH and NASH patients in the 
waitlist . These findings suggest that DAA therapy poten-

tially increases the risk of HCC occurrence, particularly 
among HCV patients in the transplant waitlist .

Disclosures:

Syed Rizvi - Speaking and Teaching: Abbvie
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1041
Lower sustained virologic response in patients 
with hepatocellular carcinoma treated for 
hepatitis C with direct acting antivirals
Kelvin T. Nguyen1, Peter Konyn1,2, Tarneem Darwish3, 
Gina Choi1,2, Francisco A. Durazo1,2, Steven-Huy Han1,2, 
Samantha Ramirez1,2, Sammy Saab1,2, Mohamed El-Kabany1,2; 
1DIgestive Diseases, UCLA, Fountain Valley, CA; 2Surgery, 
UCLA, Los Angeles, CA; 3Department of Global Biostatistics 
and Data Science ; Center for Bioinformatics and Genomics, 
Tulane University, New Orleans, LA

Background Direct acting antivirals (DAAs) have made 
the management of hepatitis C much easier compared to 
the era of interferon-based therapies . However, there are 
certain specific populations that DAAs have not yielded 
great success in curing hepatitis C . Sustained virologic 
response (SVR) in patients with hepatocellular carcinoma 
treated for hepatitis C with DAAs is observed to be lower 
than other patient populations . Methods We performed 
a retrospective case control study of patients with and 
without HCCs, treated for hepatitis C with DAAs at the 
Pfleger Liver Institute at UCLA from February 2014 to April 
2016 . Laboratory values including Alanine Transaminase 
(ALT), Aspartate Transaminase (AST), prothrombin time 
(PT), International Normalized Ratio (INR), serum creati-
nine, total bilirubin, HCV genotype, HCV RNA viral loads 
were collected . Data on cirrhosis status and liver imaging 
were also collected . Patients with coinfection with HBV 
or HIV were excluded . Results Of 68 patients that met 
inclusion criteria, 36 patients had no HCC and 32 patients 
had active HCC and received treatment for HCV within 
a year of HCC treatment . All patients were treated with 
DAAs with or without Ribavirin . All of the non-HCC 
patients obtained SVR12 whereas only 20/32 (62 .5%) HCC 
patients did . Both groups were well matched for age 
and gender (p = 0 .2 and 0 .1 respectively) . All patients in 
the HCC group were cirrhotic while only 14/40 (40%) of 
non-HCC patients were cirrhotic (p=0 .00) . Majority of both 
HCC and non-HCC groups were treatment naïve, 56 .3% 
and 77 .8% respectively (p=0 .06) . Mean ALT of the HCC 
patients and non-HCC patients were 86 .5 ± 66 .9 U/L and 
45 .2 ± 36 .2 U/L (p= 0 .002) accordingly . Within the HCC 
group, when comparing between responders and non-re-
sponders to treatment, AST, ALT, alkaline phosphatase, 
INR, platelet, albumin, creatinine, APRI, FIB4, MELD, and 
treatment experience status were not statistically signif-
icant . Mean HCV RNA level was statistically significant, 
6 .6x106 ± 8 .3x106 IU/mL among the responders and 2 .6x106 
± 4 .4x106 IU/mL among the non-responders (p=0 .01); 6/12 
(50%) of the non-responders had diabetes whereas 1/20 
(5%) responders had diabetes (p =0 .003), making diabetes 
an independent risk factor for not responding to DAAs . 
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Conclusions SVR in patients with HCC treated for hepa-
titis C with DAAs is significantly lower than non-HCC 
patients . Factors that might be associated with a lower 
SVR include high baseline HCV RNA level and diabetes . 
Specific protocol and treatment regimen will need to be 
developed when considering treatment for this particular 
population of patients .
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1042
Liver volume is an independent predictor of 
hepatocellular carcinoma risk in chronic hepa-
titis C patients
Namkyu Kang, Hee Yoon Jang, Jung Wha Chung, Dong 
Won Park, Eun Sun Jang, Jin-Wook Kim; Internal Medicine, 
Seoul National University Bundang Hospital, Seong-nam, 
Korea (the Republic of)

Background: Chronic hepatitis C virus (HCV) infection 
increases the risk for hepatocellular carcinoma (HCC), even 
after viral eradication with effective antiviral therapy . 
Therefore, risk prediction is clinically important for effec-
tive surveillance of chronic hepatitis C (CHC) patients . Liver 
volume correlates with the severity of liver cirrhosis, but it 
is not known whether decreased liver volume predicts the 
HCC risk in CHC . The aim of this study was to assess the 
significance of liver volume in the prediction of HCC risk 
in CHC patients . Methods: A retrospective cohort of 201 
CHC patients who received 4-phase dynamic CT imaging 
studies during surveillance was analyzed for liver volume 
and outcome of surveillance . Liver volumes were measured 
on portal venous phase of CT image and corrected for 
body weight and height: liver volume index = ratio of the 
expected standard volume to the measured liver volume . 
Kaplan–Meier analysis with the log-rank test was used to 
compare the risk of HCC . Cox proportional hazard anal-
ysis was used to identify the independent predictors of 
HCC risk . Results: The cumulative incidence of HCC was 
1 .0%, 7 .1% and 20 .3% at 1, 5 and 10 years, respectively . 
The risk of HCC was significantly higher in patients with 
liver volume index > 1 (P<0 .001) . Presence of liver cirrhosis 
was also associated with higher risk for HCC (P<0 .001), 
whereas age, sex, alpha-fetoprotein and HCV RNA level 
were not significant predictors of HCC . Multivariate anal-
ysis showed that liver volume index > 1 and presence of 
liver cirrhosis were independent predictors of HCC (hazard 
ratio [HR]: 2 .82, CI: 1 .33-5 .97, P=0 .007 / HR: 4 .67, CI: 2 .32-
9 .38, P<0 .001, respectively) . A HCC prediction model based 
on liver cirrhosis and volume index showed fair calibration 
(Fig . 1) . Time-dependent ROC analysis showed integrated 
AUC value of 0 .759 . Conclusion: Decreased liver volume is 
an independent predictor of HCC risk in chronic hepatitis C 
on HCC surveillance, regardless of virologic profiles .
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1043
Detectable HCV Viral Load at Week 8 May 
Predict Higher Risk of Relapse in INF-free 
Treated Patients.
Benjamin Maasoumy2, Jesse A. Canchola1, Ed G. Marins1, 
Ellen E. Paxinos1, Johannes Vermehren3, Christoph Sarrazin3, 
Heiner Wedemeyer2; 1Medical Affairs, Roche Molecular Sys-
tems, Pleasanton, CA; 2Klinik für Gastroenterologie, Hepatol-
ogie und Endokrinologie, Medizinische Hochschule Hannover, 
Hanover, Germany; 3Medizinische Klinik, Universitätsklinikum 
Frankfurt, Frankfurt, Germany

Background: We compared results obtained on the COBAS 
AmpliPrep/COBAS® TaqMan HCV Quantitative Test, v2 .0 
(“CAP/CTM HCV v2”) with those from the cobas HCV test 
for use on the cobas 6800/8800 systems (“cobas HCV”) in a 
cohort of HCV Genotype (GT) 1 and GT 3 infected subjects 
treated with various interferon-free direct acting antiviral 
(DAA) treatment combinations . In a second objective, the 
kinetic parameters were compared between subjects who 
achieved sustained virologic response (SVR) or relapsed 
using mathematical modelling . Methods: The cobas HCV 
Test was compared to the CAP/CTM HCV v2 test using 
paired EDTA plasma clinical specimens . Samples from 
consented subjects run in routine testing on CAP/CTM HCV 
v2 were blinded and remnants were run on cobas HCV . 
Method comparisons were performed by Deming Regres-
sion and Bland-Altman as implemented in SAS (v 9 .3 or 
higher) . We examined viral kinetics during treatment in all 
subjects who had a follow up visit after therapy termina-
tion . We compared kinetics between subjects that relapsed 
and those that achieved SVR . We performed a multivariate 
analysis to identify factors that might predict viral relapse 
at the end of therapy . Results: A total of 1,454 samples 
from 252 subjects were tested on both platforms, resulting 
in 447 paired comparisons within the linear range on both 
assays . Deming Regression demonstrated high correlation 
between the two tests, (R2=98%, y=1 .052x-0 .23) . Bland 
Altman bias plot showed most paired data were within 
0 .5 log, with a mean offset of 0 .008 with 95% CI [-0 .020, 
0 .036] . Preliminary results show overall percent agreement 
(OPA) between cobas HCV and CAP/CTM HCV v2 across all 
time points using the 6 Million IU/mL cutoff was 98 .6% 
(1504/1526) with 95% Confidence Interval (CI) of [97 .8%, 
99 .1%] . For the 800,000 IU/mL cutoff, OPA was 98 .4% 
(1501/1526), with 95% CI [97 .6% - 98 .9%] . Of subjects that 
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achieved SVR by CAP/CTM HCV v2 (defined as VL≤15 IU/
mL at post treatment week 12, FU12), OPA was 99 .2% 
(250/252) with 95% CI [97 .2%,100%] . Of 252 subjects with 
a follow up visit, seven subjects relapsed after treatment 
discontinuation, while 245 subjects achieved SVR . For the 
cobas HCV, detectable viral load at week 8 and beyond 
was associated with a higher chance of relapse, with Odds 
Ratio (OR) of 1 .831, 95% CI [1 .038, 3 .23], p=0 .0366 . Conclu-
sions: Correlation and Overall Percent Agreement was 
high between the two assays examined . Detectable viral 
load at week 8 and beyond was associated with higher 
chance of relapse .
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1044
Seroprevalence of HCV and Transient Elastog-
raphy in a Correctional Setting
Virendra Singh1, Amritjyot kaur2, Sunita Kumari1, 
Ritesh Sahotra3, Mohd Parvez Farooqi3, Mayank jyot Singh3, 
Munish Kumar3, Amandeep Riyat3, jaskaran Singh3, Rahul Sin-
gla3, Tejasav Sehrawat4, Akash Singh4; 1Hepatology, Postgrad-
uate Institute of Medical Education and Research, Chandigarh, 
India; 2Nuclear Medicine, PGIMER, Chandigarh, India; 3PCMS, 
Chandigarh, India; 4GMCH, Chandigarh, India

Background: Disease burden of HCV is important for its 
elimination specially in high prevalence area as correc-
tional setting in the era of highly effective oral drugs . 
Prevalence of HCV and its effect on hepatic fibrosis in 
this community is not very well studied . We studied sero-
prevalence of HCV and pattern of fibrosis in correctional 
setting of Punjab(India) . Methods: We studied the prev-
alence of HCV in 12 prisons of Punjab (India) using HCV 
antibody screening . We also assessed the fibrosis in anti 
HCV positive individuals . Fibrosis was detected with the 
help of transient elastography (FibroScan; Echosens, Paris, 
France) in patients with HCV . Cut-off values of fibrosis 
were 7 .1 kPa for F ≥ 2, 9 .5 kPa for F ≥ 3, and 12 .5 kPa for F 
= 4 . Results: A total of 8786 prisoners were screened in 12 
prisons of Punjab . There were 8611 males and 175 females . 
Overall, the prevalence of HCV infection was 28 .38 % 
(2494/8786) . HCV infection was more frequent in males 
(28 .8% vs 5 .1%; p=0 .000), injection drug users (IDU) (82 .1% 
vs 17 .0%; p=0 .000), those with history of blood transfu-
sion (69 .8% vs 23 .4 %; p=0 .000), history of tattoo (68 .6% 
vs 22 .1%; p=0 .000), history of alcohol (40 .0% vs 21 .7 %; 
p=0 .000), history of smoking (53 .4% vs 19 .1%;p=0 .000), 
history of multiple unprotected sexual intercourse (72 .3% 
vs 22 .3 %;p=0 .000) and history of surgery (62 .6% vs 25 .5 % 

;p=0 .000) . Transient elastography was done in 1028 indi-
viduals who were anti HCV positive . Liver stiffness values 
ranged from 2 .8 to 63 .9 kPa (median, 6 .3 kPa) . Among the 
HCV patients, there was fibrosis stage F1, in 637(57 .9%); 
F2, in 199(18 .1%); F3, in 78(7 .1%) and F4, in 114(10 .4%) . 
Conclusions: HCV infection is prevalent among the prison 
population . IDU, blood transfusion, tattoo, history of 
alcohol, smoking, multiple unprotected sexual intercourse 
and history of surgery are important risk factors for HCV 
infection . Although asymptomatic, significant number of 
individuals also had severe fibrosis/cirrhosis . These results 
suggest routine screening of HCV in correctional setting to 
identify cases and severe liver disease . 
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1045
Evaluation of Socioeconomic Factors and 
Achievement of Sustained Virologic Response 
(SVR) in the Treatment of Hepatitis C Virus 
(HCV)
Erika Aldag, Rachel Pedersen, Andrew Ackerman, Vikra-
man Gunabushanam, Ajay Sahajpal, Siddesh Besur; Aurora St 
Luke’s Medical Center, Milwaukee, WI

Background: Current guidelines recommend newer ther-
apies over previous interferon-based treatments . It is 
unknown if socioeconomic factors affect achievement of 
SVR in the treatment of HCV . Objective: To evaluate the 
impact of socioeconomic factors in the treatment of HCV . 
The primary outcome is to evaluate efficacy based on SVR . 
The secondary outcome is to evaluate if the side effect 
profile differs between socioeconomic status . Methods: 
HCV patients who had prescriptions filled between 
1/1/2014 and 12/31/2015 were reviewed . A total of 348 
received prescriptions during the timeframe . Fifteen 
(4 .3%) were excluded due to de-enrolling from treatment . 
Zip code was used as a marker of household income . 
Kaplan-Meier Method was used to examine SVR rates 
after medication regimen completion . Cox Proportional 
Hazards model was used to identify variables associated 
with SVR . Results: A total of 333 patients completed treat-
ment . Mean age was 58 .5 ± 9 .5, 59% were male, 71% were 
Caucasian, 27% were African-American, and 8 .1% were 
Hispanic/Latino ethnicity . When examining other social 
factors, 40% of the 333 indicated they were single, 29% 
married, 20% divorced . 41% were current smokers, 43% 
former smokers, 72% indicated they were not currently 
using alcohol, and 11% indicated past illicit drug use . 33% 
of the patients had received previous treatments, 49% of 
patients were Genotype 2 or 3, and 58% were Genotype 
1A . The mean APRI score was 1 .4 ± 1 .5 with 44% of the 
patients having an APRI Score > 1 .0 . Side effect rates were 
slightly higher in patients with genotype 2 or 3 vs others 
(26% vs 19%, p=0 .09), and female patients (65% vs 54%, 
p=0 .04) . Side effect rates were no different in other socio-
economic factors . The SVR rates at 6 and 12 months post 
medication completion were 87% and 94%, respectively . 
Rates were statistically significantly lower in those with 
Genotype 1A vs those of other genotypes (83% and 92% 
vs 94% and 97%, p=0 .03) . No other risk factors were statis-
tically significantly associated with achievement of SVR 
post medication completion . Conclusion: In our patient 
population, we found that there are no significant associ-
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ations based on socioeconomic factors in the achievement 
of SVR in HCV . Women reported having side effects at a 
higher frequency compared to males . Patients with geno-
type 1A had statistically significantly lower SVR rates post 
medication completion compared to other genotypes .
Disclosures:

The following people have nothing to disclose: Erika Aldag, Rachel Pedersen, 
Andrew Ackerman, Ajay Sahajpal, Siddesh Besur

1046
Health outcomes among surveyed patients 
infected with hepatitis C in the Chronic Hepa-
titis Cohort Study (CHeCS)
Megan G. Hofmeister1,2, Jian Xing2, Anne C. Moorman2, 
Loralee B. Rupp3, Stuart C. Gordon4, Joseph A. Boscarino5, 
Mark A. Schmidt6, Yihe Daida7, Mei Lu8, Eyasu H. Teshale2, 
Scott D. Holmberg2, Philip R. Spradling2; for the CHeCS Inves-
tigators; 1Epidemic Intelligence Service, Centers for Disease 
Control and Prevention, Atlanta, GA; 2Division of Viral Hepa-
titis, Centers for Disease Control and Prevention, Atlanta, GA; 
3Center for Health Policy and Health Services Research, Henry 
Ford Health System, Detroit, MI; 4Division of Gastroenterology 
and Hepatology, Henry Ford Health System, Detroit, MI; 5Cen-
ter for Health Research, Geisinger Health System, Danville, PA; 
6Center for Health Research, Kaiser Permanente-Northwest, 
Portland, OR; 7Center for Health Research, Kaiser Permanen-
te-Hawai’i, Waipahu, HI; 8Department of Public Health Sci-
ences, Henry Ford Health System, Detroit, MI

Background: Understanding disease progression among 
patients with chronic hepatitis C virus (HCV) infection is 
vital for appropriate clinical decision-making . The objec-
tives of this study were to describe outcomes observed 
among a cohort of chronically infected HCV patients who 
had completed an in-depth health and behavior survey 
and determine characteristics associated with progres-
sion to severe clinical sequelae (cirrhosis, decompensated 
cirrhosis [DC], hepatocellular carcinoma [HCC], or liver 
transplant) . Methods: HCV-infected patients at four large 
U .S . healthcare systems participating in CHeCS completed 
a cross-sectional survey of demographic characteristics, 
risk behaviors, and physical and psychosocial functioning 
during 2011-2012 . Patients co-infected with hepatitis B 
virus or human immunodeficiency virus were excluded 
from analyses . We examined survey responses and elec-
tronic medical records to determine patient characteristics 
associated with severe disease outcomes over the course of 
observation from the patient’s first-ever health system visit 
through the end of 2014 . Results: At the time of survey, 
among 4754 eligible HCV-infected respondents, mean age 
was 56 years, 56% were male, 69% were non-Hispanic 
white, 53% had private insurance, 34% were current 
smokers, 21% reported current alcohol abuse/dependence 
by AUDIT-C score, and 52% reported history of injection 
drug use (IDU) . By the end of observation, 712 (15 .0%) 
patients were diagnosed with DC, 189 (4 .0%) with HCC, 277 
(5 .8%) received liver transplants, and 236 (5 .0%) died . HCV 
treatment resulted in sustained virologic response (SVR) in 
1100 (23 .1%) patients . Clinical endpoints observed with 
greater frequency as self-reported duration of HCV infec-
tion increased included: cirrhosis (p<0 .001), DC (p<0 .001), 
HCC (p<0 .001), liver transplant (p<0 .001), and death 
(p=0 .019) . Demographic and behavioral factors associated 
with progression to DC, HCC, or transplant in a multi-
variable model included: age ≥70 years (p=0 .018), male 
gender (p<0 .001), Black race (p=0 .007), current alcohol 

abuse/dependence (p=0 .016), history of IDU (p=0 .020), and 
depression (p=0 .005) . Conclusion: The extensive survey of 
HCV-infected CHeCS patients provides a novel source of 
data on risk behaviors, physical and psychosocial func-
tioning, comorbidities, and their respective impact on the 
course of an HCV-infected patient’s disease . Modifiable 
factors associated with progression among survey respon-
dents included depression and current alcohol abuse/
dependence . Of note, 23% of patients achieved SVR, 6% 
were transplanted, and 5% died prior to the advent of 
all-oral direct acting antiviral therapy .
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Hospital Wide Automated Birth Year Order 
Entry of HCV Testing Combined with Patient 
Navigator (PN) Mediated Linkage to Care 
(LTC)
Andrew N. de la Torre1, Farhan Ayoub1, Maliha Ahmad2, 
Michael D. DeLisi3, Irina Kheyfets4, Lisa Green5, Patri-
cia McDowall6, Cherie Danko6, Angelo Montesdeoca5, Jew-
ook Ha4, Rosenberg Mark7; 1Surgery, St. Joseph’s Medical 
Center, Paterson, NJ; 2Hepatology, St. Joseph’s Medical Center, 
Paterson, NJ; 3Family Medicine, St. Joseph’s Medical Center, 
Paterson, NJ; 4Internal Medicine, St. Joseph’s Medical Center, 
Paterson, NJ; 5Information Technology, St. Joseph’s Medical 
Center, Paterson, NJ; 6Laboratory Services, St. Joseph’s Med-
ical Center, Paterson, NJ; 7Emergency Medicine, St. Joseph’s 
Medical Center, Paterson, NJ

Introduction: The United States Preventive Service Task 
Force (USPSTF) recommends hepatitis C virus antibody 
(HCV-AB) testing for patients born between 1945 to 1965 . 
Methods: On the hospital consent to treat form patients 
are informed HCV-AB testing may occur . Patients eval-
uated In the Emergency Department (ED), hospital, and 
outpatient clinics born between 1945 to1965 initiated a 
script to search the laboratory database . If no HCV-AB 
test result was found within 5 years, one was ordered . If 
there was a HCV-AB positive result without a HCV-RNA, 
one was re-ordered . If any HCV-AB test was positive, a 
reflex HCV-RNA was ordered . A PN received patient and 
Primary Medical Doctor (PMD) contact information . The 
PN contacted the PMD for a positive result . If there was no 
PMD, the PN contacted the patient . The PN provided LTC 
with Gastroenterology, Infectious Disease, or Hepatology 
clinics . Results: Figure 1 shows the rise in HCV-AB testing 
following automated order entry . Although there was 
a drop off in testing, average monthly testing remained 
about 800 patients with 60 HCV-AB positive results a 
month . Of 7,612 patients tested, 551 were HCV-AB posi-
tive, and 405 HCV-RNA positive . Of 3636 patients tested 
in the ED, 6% were HCV-AB positive, compared to 10 .4% 
of 1893 patients tested in the Internal Medicine clinic . 
Monthly LTC was between 32-75% for HCV-AB positive 
patients . The number of patients treated is being deter-
mined . Of HCV-AB positive/RNA negative patients, 25% 
had a platelet count < 175,000 . Conclusion: Automated 
birth year HCV testing is feasible throughout a hospital 
system . Suprisingly, more patients tested HCV-AB posi-
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tive in the Internal Medicine clinic, compared to the ED . 
Although a PN may be useful providing LTC, the number 
of patients treated is unclear . HCV-AB positive/RNA nega-
tive patients should be assessed for cirrhosis . Further work 
is in progress to increase LTC and determine treatment 
rates and outcome .

Figure 1 . Displays increase in system wide hepatitis C anti-
body testing 6 months before and after automated order 
entry is initiated, HCV-AB positives and linkage to care
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Economic impact of HCV treatment – Japan, 
2015-2030
Junko Tanaka2, Chris Estes1, Homie Razavi1; chris.estes@cen-
terforda.com; 1Center for Disease Analysis, Lafayette, CO; 
2Department of Epidemiology, Infectious Disease Control and 
Prevention, Hiroshima University Institute of Biomedical and 
Health Sciences, Hiroshima, Japan

Background: Chronic HCV infection forms a substantial 
economic burden in Japan where HCV is a leading cause 
of hepatocellular carcinoma (HCC), and an aging popula-
tion experiences high rates of liver disease progression . 
Recent therapeutic advances achieve higher sustained 
viral response rates (SVR) and shorter duration of treat-
ment than the previous standard of care in Japan . Such 
therapies have the potential to reduce incidence of 
HCV-related sequelae and associated costs . Development 
of cost-effective treatment strategies requires epide-
miological modeling to understand future disease and 
economic burden . Methods: A model was developed 
to estimate the future economic burden of HCV infec-
tion if patients are diagnosed and treated at historical 
levels (base scenario), or at higher levels with more effi-
cacious regimens, including an elimination scenario . The 
infected population was tracked by age-and gender-de-
fined cohorts, and direct costs (healthcare, screening, 
diagnostics and treatment) were calculated . Indirect costs 
associated with liver-related disability and mortality were 
estimated based on average wages and employment . The 
impact of increased screening and treatment were consid-
ered to determine economic outcomes at the national 
level . Results: While the number of chronic HCV infections 
is declining in Japan, high rates of advanced liver disease 
continue with incidence of HCV-related HCC exceeding 
20,000 cases annually . Japan has one of the oldest 
infected populations; direct costs associated with HCV 

were estimated at ¥573,500 M in 2015 and indirect costs 
at ¥248,000 M . Indirect costs form a lower portion of total 
costs due to fewer remaining years of employment . Under 
the Base scenario, total annual costs declined nearly 75% 
during 2015-2030 from ¥821,410 to ¥218,350 M, largely 
due to aging and mortality of the infected population . 
Total cumulative costs during 2015-2030 under the Base 
scenario were estimated ¥94,242,690 M . The Elimination 
scenario resulted in lower annual total costs beginning 
in 2022 . By 2030, annual costs under this scenario were 
estimated at ¥95,900 M, a reduction of 80% from the 
Base scenario value . The Elimination scenario achieved a 
positive return on investment in <20 years when consid-
ering total cumulative costs . Conclusions: The direct and 
indirect costs attributable to HCV in Japan are substan-
tial . Increased treatment and screening efforts have to 
potential to achieve cost savings in Japan in the coming 
decades . Higher costs for increased screening and treat-
ment in the near future will avert costs in later years from 
advanced liver disease and lost employment .
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Risk of hepatocellular carcinoma in patients 
with chronic hepatitis C treated with direct-
acting antivirals
Sun Hong Yoo, Soon woo Nam, Jung Hyun Kwon, Hee 
Yeon Kim, Chang Wook Kim, Chan Ran You, Sang Wook Choi, 
Do Seon Song, U Im Chang, JinMo Yang, Sung Won Lee, Hae 
Lim Lee, Myeong Jun Song, Pil Soo Sung, Jeong Won Jang, Si 
Hyun Bae, Seawon Hwang, Seok Hwan Kim; Department of 
Internal Medicine, College of Medicine, The Cathoic Univer-
sity of Korea, Incheon, Korea (the Republic of)

Background / Aims The risk of hepatocellular carcinoma 
(HCC) in chronic hepatitis C (CHC) is decreased in patients 
achieved sustained viral response (SVR) after antiviral 
therapy based on pegylated interferon . However, the 
increasing risk of HCC development and recurrence in 
the patients who achieved SVR with all-oral DAA agents 
is controversy . The aim of this study was to evaluate the 
de-novo HCC development after antiviral therapy based 
on all-oral DAA agents in CHC patients without a history 
of previous HCC . Methods A total of 963 CHC patients 
who were treated with interferon free regimen in the 
8 affiliated hospitals of the Catholic University of Korea 
between March 2015 and March 2017 were retrospectively 
analyzed . De-novo HCC was defined as the newly develop-
ment of HCC after DAA regimens but no prior HCC history 
before the DAA treatment . Results Of the 963 patients, 
a total of 574 patients received DAA treatment who 
were followed up for at least 12 weeks with no history 
of previous HCC . The overall median follow-up period 
from the start of antiviral therapy was 10 .4 months . SVR 
was achieved in 548 of the 574 (95 .5%) patients . De-novo 
HCC was detected in 5 of 574 (0 .87%) patients during the 
follow-up period . A univariate analysis showed that liver 
cirrhosis (p = 0 .006) and a higher level of serum alpha feto-
protein (AFP) at the time of end treatment response (ETR) 
(p = 0 .010) were significantly associated with HCC develop-
ment . However, a multivariate analysis indicated a higher 
level of serum AFP at the time of ETR (p = 0 .044, HR 11 .80, 
95% CI: 1 .07-130 .44) was the independent risk factor for 
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HCC development . Conclusions Our study demonstrates 
that there still exists a risk of newly HCC development in 
patients treated with all-oral-DAA agents for CHC . Also, 
serum AFP at the time of ETR was associated with HCC 
development and it may be a useful biomarker for the 
prediction of HCC development after all-oral-DAA agents 
for CHC .
Disclosures:

Chang Wook Kim - Advisory Committees or Review Panels: Gilead Korea, 
Abbvie Korea; Grant/Research Support: BMS Korea, Pharmicell Korea, 
Gilead Korea, Daewoong Korea; Speaking and Teaching: Gilead Korea, 
Daewoong Korea, Abbvie Korea, BMS Korea

The following people have nothing to disclose: Sun Hong Yoo, Soon 
woo Nam, Jung Hyun Kwon, Hee Yeon Kim, Chan Ran You, Sang 
Wook Choi, Do Seon Song, U Im Chang, JinMo Yang, Sung Won Lee, Hae 
Lim Lee, Myeong Jun Song, Pil Soo Sung, Jeong Won Jang, Si Hyun Bae, 
Seok Hwan Kim

1050
Can HCV be eliminated among HIV-infected 
MSM in Berlin? Modeling a setting with 
increasing incidence and high treatment rates.
Natasha K. Martin1, Klaus Jansen2, Christoph Boesecke4, 
Anders Boyd5, Knud Schewe6, Axel Baumgarten7, 
Thomas Lutz8, Stefan Christensen9, Alexander Thielen3, Ste-
fan Mauss10, Jürgen K. Rockstroh4, Patrick Ingiliz7; 1Division of 
Global Public Health, University of San Diego, San Diego, CA; 
2Robert-Koch-Institut, Berlin, Germany; 3Institute for Immu-
nology and Genetics, Kaiserslautern, Germany; 4University of 
Bonn, Bonn, Germany; 5INSERM, Paris, France; 6Infektions-
medizinisches Centrum Hamburg (ICH), Hamburg, Germany; 
7Center for Infectiology Berlin, Berlin, Germany; 8Infekti-
ologikum, Frankfurt, Germany; 9Centrum für Innere Medizin, 
Muenster, Germany; 10Center for HIV and Hepatogastroenter-
ology, Dusseldorf, Germany

Background: Despite widespread access to highly effective 
HCV direct-acting antiviral (DAA) therapy, a hepatitis C 
virus (HCV) epidemic among HIV-infected men who have 
sex with men (HIV+ MSM) is causing alarm in Germany . 
We utilize epidemic modeling to assess the impact of 
scaling-up HCV treatment on HCV incidence, as well as 
what levels of treatment and behavioral risk reduction are 
required for HCV elimination among HIV+ MSM in Berlin, 
Germany . Methods: A dynamic transmission model of HCV 
among HIV-infected MSM was developed . The model was 
calibrated to the Berlin epidemic (rising HCV incidence 
from 0 .56 per 100 person-years (/100py) in 1996-1999 
to 2 .76/100py in 2008-2012; 9 .2% HCV seroprevalence, 
8 .2/100py reinfection rate 2002-2014) . Based on Berlin 
data, we incorporated high rates of HCV testing (twice/
year) and treatment (80% initiated within 6 months of 
diagnosis from 2002) . We assumed IFN-based SVR rates 
of 70%/30% for acute/chronic infection, respectively, and 
95% SVR with DAAs from 2015 . We modelled HCV inci-
dence and chronic prevalence among HIV+ MSM in Berlin 
until 2030 under the following scenarios: 1) no historical 
treatment, 2) no change in treatment rates from 2016, 3) 
scale-up to 100% treated within 6 months of diagnosis, 
and 25%/year of previously diagnosed and untreated 
from 2016 . We also evaluate what treatment and level 
of risk reduction among the HIV+ MSM population is 
required to achieve the World Health Organization elimi-
nation target of 90% reduction in HCV incidence by 2030 . 
Results: Modeling indicated an estimated HCV incidence 
of 2 .5/100py among HIV+ MSM in Berlin in 2016, which 
could have been 3 .8/100py in 2016 without treatment . 
Continuing current treatment rates will only reduce inci-

dence to 1 .9/100py by 2030 . Scaling-up to treat 100% 
within 6 months of diagnosis and 25%/year of those previ-
ously diagnosed and untreated could reduce incidence by 
84% in 2030, to 0 .4/100py . Achieving elimination (90% 
reduction in incidence) by 2030 requires either an addi-
tional risk reduction among HIV-infected MSM of 10%, 
or a shortening of the time to treatment initiation to 3 
months . Conclusions: Due to escalating incidence despite 
high treatment rates, HCV elimination among HIV+ MSM 
in Berlin likely requires a combination of treatment 
scale-up and behavioral interventions to reduce the risk 
of infection . 
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Characteristics of Hepatitis B and C preva-
lence in key populations in South Africa
Mark W. Sonderup1, Nishi Prabdial-Singh2, Morubula J. Mana-
mela2, Adrian Puren2, Andrew Scheibe3, Katherine Young3, Lor-
raine Moses3, Anna Versfeld3, Kevin Rebe5, Nelson Madeiros4, 
Dawie Nel4, Harry P. Hausler3, C. W. Spearman1; 1Department 
of Medicine and Division of Hepatology, University of Cape 
Town, Cape Town, South Africa; 2National Institute for Com-
municable Diseases, Johannesburg, South Africa; 3TB/HIV Care 
Association, Cape Town, South Africa; 4OUT Well-being, Pre-
toria, South Africa; 5ANOVA Health 4 Men, Cape Town, South 
Africa

Few data exist on the prevalence of hepatitis B and C (HBV, 
HCV) in vulnerable and key populations in sub-Saharan 
Africa . Knowledge and characteristics of such prevalence 
is key to achieving elimination . We elected to characterize 
prevalence in 3 key populations in South Africa – men who 
have sex with men (MSM), sex workers (SW) and people 
who use drugs, including people who inject drugs (PWUD/
ID) . Methods Prospectively, participants from self-identi-
fied key population groups were recruited from 7 urban 
centres . Relevant demographic data was captured . For 
HBV, HBsAg was screened using the point of care (POC) 
DetermineR (Alere, MA, USA) test and for hepatitis C, the 
HCV Oraquick (Orasure, PA, USA) POC test . Laboratory 
based ELISA was performed to validate HCV POC screening 
tests . In HCV positive screens, viremia was confirmed 
with RNA quantification using the COBAS® AmpliPrep/ 
TaqMan® HCV test (Roche diagnostics) and genotype 
(GT) with the VERSANT® HCV Genotype 2 .0 Assay LiPA 
(Siemens) . Results To date, n=2229 participants have been 
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screened including 541 MSM, 1159 SW and 529 PWUD/
ID . Median age (years) in each group was 34[IQR 25-40]; 
30[IQR 24-33] and 32[26-36], respectively; males, 85%, 
predominating in the PWUD/ID and females, 87%, in the 
SW group . Ethnic distribution of participants was 42 .6% 
Black, 38% White, 17 .4% Mixed Ancestry and 2 .1% Asian . 
Overall, 14% (n=323) were HCV POC test positive and 4% 
(n=96) HBsAg positive . Positive HCV and HBsAg POC tests, 
respectively, were distributed as follows between groups: 
HCV - 57% (n=304) PWUD/ID; 3% (n=16) MSM and 0 .003% 
(n=3) in SW; HBsAg - 5% (n=28) PWUD/ID; 4% (n=19) MSM 
and 4% (n=49) in SW . In the HCV POC test positive group, 
28 .8% were HIV co-infected, with most, 92%, in the 
PWUD/ID group . Of those who screened HCV POC positive, 
75 .8% were viremic . Overall, median HCV viral load (log 
IU/ml) was 5 .5 [IQR 4 .9-6 .0] with no difference observed 
between groups - 5 .7 [IQR 5 .0-6 .1] MSM; 5 .5 [IQR 4 .9-6 .0] 
PWUD/ID and 4 .3 [range 2 .9-5 .6] SW, respectively; p=0 .55 . 
Genotype distribution included 67 .5% GT1a, 1 .7% GT1b, 
3% GT1 (no subtype); 0 .9% mixed GT 1a and 3; 25 .2% GT3 
and 1 .7% GT4 . Notably, GT1a correlated significantly with 
Black compared to White ethnicity, r = 0 .87, p = 0 .0021 and 
with male gender, r = 0 .97, p <0 .0001 . Conclusion In this 
unique study of key populations in South Africa, hepatitis 
B mirrors known general population HBV seroprevalence 
rates, however, hepatitis C prevalence is significant with 
GT 1a and 3 predominating . These data have implications 
for viral hepatitis elimination strategies being developed 
in South and sub-Saharan Africa .
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Improving Cascade of Hepatitis C Care 
through Linkage to C Care Program [LTC] in 
the PWID population
Zohha Tariq, Wayne Gosbee, Denise Cook, Imtiaz Alam; Aus-
tin Hepatitis Center, Austin, TX

BACKGROUND: There is an emerging epidemic of people 
who inject drugs (PWID), contract the hepatitis C virus 
(HCV), and fail to seek treatment for this curable illness . 
At least 75% of new HCV infections in the United States 
result from injection drug use . Since PWID are at an 
increased risk for contracting HCV, the Center for Disease 
Control (CDC) recommends HCV testing in this popula-
tion . Therefore, we must increase education, screening, 
and linkage to care by working through environments 
such as methadone clinics, Sober Living Homes, and drug 
rehabilitation centers, which cater to this audience . One 
challenge in testing PWID, particularly in community 
settings, is screening and linkage to care following a 
positive test . Our aim is to screen the PWID population 
and increase linkage of HCV RNA positive individuals to 
care . To achieve this goal, we plan to utilize our online 
patient database management system (PDMS) with our 
Substance Abuse Treatment Center partners . METHOD: 
Longitudinal prospective cohort study with HCV screening 
at the above centers and utilization of a HIPPA compliant 
online patient database management system (PDMS) 
(www .linkagetocare .com) . A centrally located Linkage 
to Care Specialist (LTCS) is notified immediately when an 
individual’s information is entered in the system by the 
treatment center . The LTCS educates the individual and 

proceeds to link that person to care . RESULTS: January 
2017 – May 2017, 238 PWID population were screened 
at 3 facilities; 91 (38%) were HCV Antibody positive; 54 
(60%) were HCV RNA positive; 58% patients were unin-
sured; Median age 40 years (38-57); 65% males . 12 (22%) 
patients were contacted by LTCS; 5(42%) HCV patients 
referred by the LTCS to a medical provider; 8% patients 
awaiting HCV RNA results; while 50% patients had lost 
contact . 42 patients (78%) at one methadone clinic have 
not approved the LTCS to contact the patient . Overall, 
patients were connected with an LTCS within 2 days after 
referral . On average, patients were contacted twice before 
scheduling their first appointment . So far the patients that 
are referred to a medical provider are still in process to be 
seen . CONCLUSION: The study found a high prevalence of 
HCV in PWID treatment centers . Over 40% of patients have 
been referred to a medical provider . In its early phase the 
LTC program has increased HCV screening and compliance 
with linkage to care as compared to current care models 
in the PWID population . The continued goal of this project 
will be to enhance HCV education, screening and provide 
linkage to care for PWID HCV patients .
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Improving Cascade of Hepatitis C Care 
through Linkage to C Care Program [LTC]
Zohha Tariq, Wayne Gosbee, Denise Cook, Laraib Kausar, 
Imtiaz Alam; Austin Hepatitis Center, Austin, TX

BACKGROUND: There is an emerging epidemic of people 
who inject drugs (PWID), contract the hepatitis C virus 
(HCV), and fail to seek treatment for this curable illness . At 
least 75% of new HCV infections in the United States result 
from injection drug use . Since PWID are at an increased 
risk for contracting HCV, the Center for Disease Control 
(CDC) recommends HCV testing in this population . There-
fore, we must increase education, screening, and linkage 
to care by working through environments such as metha-
done clinics, Sober Living Homes, and drug rehabilitation 
centers, which cater to this audience . One challenge in 
testing PWID, particularly in community settings, is linkage 
to care and treatment following a positive test . Our aim is 
to link individuals that are HCV RNA positive to care, and 
utilize our online patient database management system 
(PDMS) with our Substance Abuse Treatment Center 
partners to fulfill the linkage portion . METHOD: Longitu-
dinal prospective cohort study with HCV screening at the 
above centers and utilization of a HIPPA compliant online 
patient database management system (PDMS) (www .
linkagetocare .com) . A centrally located Linkage to Care 
Specialist (LTCS) is notified immediately when an individu-
al’s information is entered in the system by the treatment 
center or self-referred . The LTCS educates the individual 
and proceeds to link that person to care . RESULTS: January 
2017 – May 2017, 289 HCV RNA positive patients referred 
(31% self-referred and 54% referred from 24 facilities 
in 15 states; 92% Texas); 66% patients were uninsured; 
Median age of patients 41 years (19-77); 58% males . 246 
(85%) patients were contacted by LTCS; 173 (70%) HCV 
patients referred by the LTCS to a medical provider; 26% 
patients awaiting lab results while 4% had lost contact . 
Overall, patients were connected with an LTCS within 2 
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days after referral . On average, patients were contacted 
twice before scheduling their first appointment . 120 (49%) 
patients made it to their first appointment and 30 (25%) 
of them initiated HCV treatment; 75% completing evalua-
tion; 9 (30%) patients finished therapy; 71% patients were 
seen in office vs . 14% through telemedicine . Additionally, 
70% of patients were from sober living homes and 14% 
from methadone clinics . CONCLUSIONS: Targeting PWID 
is an effective way of reducing the prevalence of HCV 
infection and ultimately eliminating HCV in our communi-
ties . With the LTC program, there is an increase in patient 
compliance with linkage to care as compared to current 
care models . The continued goal of this project will be to 
enhance HCV education, screening and provide linkage to 
care to all HCV patients .
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Dynamics of hepatic steatosis in the treatment 
for chronic hepatitis C with direct acting anti-
virals
Wataru Yoshioka1, Yoshihito Kubotsu1, Hirokazu Takahashi1, 
Satoshi Oeda2, Shinji Iwane2, Keizo Anzai1, Yuichiro Eguchi2; 
1Department of Internal Medicine, Saga University, Saga, 
Japan; 2Liver Center, Saga University, Saga, Japan

 Background: Hepatic steatosis is one of the common patho-
logical findings of chronic hepatitis C (CHC) . We aimed to 
analyze the changes of hepatic steatosis in anti-HCV treat-
ment with DAA and investigated a clinical significance of 
the hepatic steatosis dynamics . Methods: We retrospec-
tively analyzed 110 patients with CHC (48 males and 62 
females) who received DAA therapy including daclat-
asvir-asunaprevir (n=52), ombitasvir-paritaprevir-ritonavir 
(n=6), sofosbuvir-ledipasvir (n=31) and sofosbuvir-ribavirin 
(n=21) . All patients showed undetectable HCV-RNA for 12 
weeks after the end of treatment and achieved sustained 
viral response (SVR12) . Hepatic steatosis was evaluated 
and quantified as Controlled Attenuation Parameter (CAP) 
using FibroScan . CAP was measured before DAA treatment 
and at SVR12 . Results: The median of CAP at SVR12 signifi-
cantly increased from the basal CAP (from 197 .6 dB/m to 
216 .0 dB/m . p<0 .01) whereas AST (aspartate aminotrans-
ferase), ALT (alanine transaminase) and GGT (γ-glutamyl-
transferase) significantly decreased at SVR12 . There was 
no significant change of BMI (body mass index) . In the 
multivariate analysis, basal BMI (odds ratio=1 .3), basal ALT 
(odds ratio=1 .07) and basal CAP (odds ratio 0 .96) inde-
pendently associated to the increasing CAP . In the patients 
with increasing CAP at SVR12 (n=69), dCAP positively 
correlated to dAST (aspartate aminotransferase, r=0 .28) 
and dALT (r=0 .28), and negatively correlated to dAlb 
(albumin, r=-0 .32) . conclusion: Hepatic steatosis increased 
after the eradication of HCV . Basal obesity without severe 
hepatic steatosis is risk for increasing cap after DAA 
therapy and increasing CAP attenuates the improvement 
of liver function .
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Hepatocellular carcinoma development 
in Japanese patients with HCV genotype 
1 infection who achieved sustained viro-
logic response by ledipasvir/sofosbuvir and 
protease inhibitor with peginterferon plus riba-
virin
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Masao Omata19, Masashi Mizokami8; 1Reserach center for 
hepstitis and Immunology, National Center of Global Health 
and Medicine (NCGM) at Kohnodai, Ichikawa, Japan; 2Musash-
ino Red Cross Hospital, Tokyo, Japan; 3Chiba University, Chiba, 
Japan; 4Osaka University, Osaka, Japan; 5Hokkaido University, 
Hokkaido, Japan; 6Hyogo College of Medicine, Hyogo, Japan; 
7Okayama University, Okayama, Japan; 8National Center for 
Global Health and Medicine, Chiba, Japan; 9Ogaki Municipal 
Hospital, Gifu, Japan; 10Juntendo University Shizuoka Hos-
pital, Shizuoka, Japan; 11Shinshu University, Nagano, Japan; 
12National Hospital Organization Nagasaki Medical Cen-
ter, Nagasaki, Japan; 13Kurume University, Fukuoka, Japan; 
14Mitsui Memorial Hospital, Tokyo, Japan; 15Nihon Univer-
sity School of Medicine, Tokyo, Japan; 16Yamagata Univer-
sity, Yamagata, Japan; 17Gifu Municipal Hospital, Gifu, Japan; 
18Akita City Hospital, Akita, Japan; 19Yamanashi Prefectural 
Hospital Organization, Yamanashi, Japan

Background and Aims: Sustained virologic response (SVR) 
following interferon (IFN) - based antiviral therapy of 
chronic hepatitis C is associated with decreased risk of 
hepatocellular carcinoma (HCC) . The aim of this study was 
to assess the rate of development of HCC in patients who 
achieved SVR by sofosbuvir (SOF) combined with ledip-
asvir (LDV) and IFN . Methods: Three hundred thirty-eight 
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Japanese patients with HCV GT-1 received LDV/SOF (DAAs 
group) for 12 weeks at 19 hospitals in 2013 . For control 
subjects, we simultaneously enrolled 310 HCV GT-1 patients 
who received protease inhibitor with peginterferon plus 
ribavirin (PI-IFN group) for 24 weeks . All patents achieved 
SVR and had no history of previous HCC treatment . Ultra-
sonography, contrast-enhanced computer tomography 
(CT) or Gadolinium-ethoxybenzyl-diethylenetriamine 
pentaacetic acid-enhanced magnetic resonance imaging 
(EOB-MRI) were used for the diagnosis of HCC by the treat-
ment before 4 months and prospectively followed 3 years 
after the treatment . Results: There were no difference in 
Age, Sex, BMI, Albumin, ALT, AST, Tbil, PLT, HCVRNA, FIB4 
index and history of IFN treatment at baseline between 
DAAs and PI-IFN group . However, AFP levels in DAAs 
group were significantly higher than those in PI-IFN group 
(11 .8 and 7 .4 ng/mL, P<0 .05) . Thirteen (DAAs n=8[2 .4%], 
PI-IFN n=5[1 .6%]) patients developed HCC within 2 years 
after the treatment and 9 (70%) patients who developed 
HCC were detected non-hypervascular hepatic nodules by 
CT or EOB-MRI . No patients developed HCC at 2, 5 and 3 
years after treatment . Conclusions: The incidence of HCC 
improved following LDV/SOF regimen to a similar degree 
as achieved with protease inhibitor with peginterferon 
plus ribavirin . Unexpected development of HCC after SVR 
in patients without previous HCC were excluded by CT or 
EOB-MRI .
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1056
Flow Cytometric Assessment Of B-Lymphocyte 
In Response To SVR After DAAs In HCV-Infected 
Patients With Or Without Lymphoma
Alberto Zanetto1, Alvise Schiavinato2, Francesca Tosato2, 
Annarosa Floreani1, Fabio Farinati1, Marco Senzolo1, Gia-
como Germani1, Martina Gambato1, Alberto Ferrarese1, 
enrica franceschet1, Patrizia Burra1, Mario Plebani2, Fran-
cesco P. Russo1; 1Department of Surgery, Oncology and 
Gastroenterology, Section of Gastroenterology, University 
Hospital Padova, Padova, Italy; 2Laboratory Medicine, Univer-
sity Hospital Padova, Padova, Italy

Background and aim: lymphoproliferative disorders (LPDs) 
can be associated with HCV infection . Sustained virolog-
ical response (SVR) after interferon-based antiviral therapy 
(AT) has been associated with regression of HCV-associ-
ated LPDs . Few data on patients treated with direct-acting 
antiviral drugs (DAAs) are available . The aim of this study 
was to evaluate the effect of SVR after DAAs based AT 
on peripheral lymphocyte subsets in patients with and 
without HCV-associated LPDs . Methods: patients with 
HCV infection treated with DAAs based AT therapy were 
prospectively enrolled . All patients underwent flow-cytom-
etry [baseline, end of AT, 12 weeks (12W) after the end of 
AT] . Positive hematologic response criteria were as follow: 
1) decrease of B-cell absolute count 2) improvement in the 
kappa-lambda ratio (K/L) . Fifty healthy volunteers were 
enrolled as control group . Results: 9 patients with (group 
A) and 20 without (group B) monoclonal B-lymphocytes 
were enrolled . Among group A, 4 had B-cell Non-Hodgkin 
lymphoma, 1 mixed cryoglobulinemia, 3 monoclonal B-cell 
lymphocytosis and 1 splenic marginal zone lymphoma . All 
patients achieved SVR . Mean liver stiffness after AT was 
18 kPa with no statistically significant difference when 
comparing with pre-AT evaluation (21; p=0 .7) . Among 
group B patients, the frequency of B-cells was signifi-
cantly increased before DAA treatment when compared 
to the control group (18% vs 12%; p=0 .001) and trended 
toward lower levels, not significantly different, after HCV 
clearance (mean 16%) . B-cell reduction was concomitant 
with viral load reduction . The same trend was observed in 
group A . Among group A, in 4/9 patients normalization 
in K/L was observed with the disappearance of the clonal 
B-cell population and concomitant reduction of related 
monoclonal IgM K gammopathy . The remaining 5 patients 
showed no improvement of the K/L . No association was 
found between hematological response and type of AT, 
HCV genotype, the severity of liver fibrosis . Conclusion: 
HCV eradication leads to a quantitative reduction of 
pathological B-cells and, in patients with monoclonal B 
cell subpopulation, it can result in restoration of normal 
B cells profile . However, the persistence of monoclonal 
B-cell populations after SVR the above-mentioned stig-
mata can be related to the overcoming of pathogenetic 
no-return points . Flow-cytometry can be considered as a 
useful tool for the diagnosis, follow-up, and evaluation 
of hematologic response to AT for HCV-associated LPDs . 
Further studies are needed to identify the predictive factor 
of hematological response in HCV patients .
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1057
Lessons Learned from HIV Screening: Routine 
HCV Screening and linkage to care in an 
Urban Emergency Department in Chicago, IL
Nancy Glick2, BIJOU R. HUNT1, Juan Garibay2, Audra Tobin2; 
1SINAI URBAN HEALTH INSTITUTE, SINAI HEALTH SYSTEM, 
Chicago, IL; 2Infectious Disease, SINAI HEALTH SYSTEM,  
Chicago, IL

Background: Hepatitis C (HCV) affects over 3 million people 
in the United States and approximately 19,600 people 
died from HCV-related complications in 2014 . New Direct 
Acting Agents (DAA) have made HCV a curable disease 
without the morbidity associated with previous anti-virals . 
Many people in the United States are still unaware they 
are infected with HCV and novel methods of identifying 
people with HCV and successfully linking them to medical 
care for treatment are needed . We describe our program 
designed to diagnose and link people with HCV who may 
otherwise not have the opportunity for testing . Methods: 
Mount Sinai Hospital is on the west side of Chicago, IL in 
a community that has been disproportionately impacted 
by HCV . In 2014, we piloted a system-wide HCV navigation 
program which links and retains HCV-infected patients to 
care . In August, 2016 we initiated routine HCV screening 
in the emergency department . All patients 16 and older 
who had bloodwork with order sets were to have HCV 
testing included . The emergency department sees ~50,000 
patients annually . The patients who tested positive were 
followed up with by navigators who linked the patients 
to staging by Fibroscan and medical appointments for 
treatment . Results: Between August 2016 and March 2017 
6,394 people were screened for HCV; 279 of these were 
antibody positive . Of the 279 antibody positive patients, 
69% (192) were RNA positive and the majority were eval-
uated by a navigator and provided education . Of the 192 
RNA positive patients, 73% (141) were eligible for navi-
gation services and 31% (44) of these were linked to care 
for staging . Among those completing Fibroscan staging, 
95% (42) were linked to an appointment with a medical 
provider for treatment evaluation . Conclusions: We show 
a model of how patients who are at high risk for HCV 
who may not have other opportunities for testing and 
engaging in medical care have been successfully brought 
into care . Other programs have shown the high rates of 
HCV prevalence in urban emergency departments, but 
there are very few programs that work to educate patients 
about HCV and link them to care . We believe that this 
could be a model for patient engagement and linkage to 
care and treatment in other centers .
Disclosures:
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1058
Higher prevalence of autoantibodies among 
40 years old women in chronic hepatitis C and 
more discreasing titer after DAA treatment 
compared with IFN treatment
Haiying Zhang1,2, Huiying Rao1,2, Wei Lai1,2; 1Peking University 
People’s Hospital, Peking University Hepatology Institute, Bei-
jing, China; 2Beijing Key Laboratory of Hepatitis C and Immu-
notherapy for Liver Diseases, Beijing, China

Background: Non-organ-specific autoantibodies(NOSA) 
are common in patients with chronic hepatitis C virus 
infection . This study investigated the prevalences of 
autoantibodies and their relationships with hepatitis C 
virus genotypes and clinical, biochemical and histological 
features in a large cohort of treatment-naïve hepatitis C 
virus patients, and investigated the association between 
NOSA and the initiation and efficacy of DAA or interferon 
a therapy in hepatitis C virus -treated patients . Methods: 
A total of 1108 patients diagnosed with chronic hepatitis 
C virus infection were evaluated for antinuclear antibodies 
(ANAs), smooth muscle antibodies (SMA), and antimito-
chondrial antibodies by indirect immunofluorescence . 
Results: Positivity for ANAs, SMAs, and AMAs was detected 
in 509 (51 .2%), 39 (3 .9%), and 20 (2 .0%) of the hepatitis C 
virus patients, respectively . The most common immunoflu-
orescence pattern of the ANAs was a speckled pattern . The 
NOSA/ANA/SMA-positive patients(57 .2%,56 .6%,56 .4%) 
were significantly higher in patients with hepatitis C virus 
RNA level greater than 6 .0E+5 IU/mL (p <0 .001) . NOSA/ANA 
positivity was more common among the older patients (p 
<0 .001) and women (p <0 .001) . women over 40 years old 
(64 .2%)was significantly associated with NOSA/ANA posi-
tivity (p <0 .02, p <0 .05) . ANA positivity was not found to 
be associated with alcohol intake, diabetes, or body mass 
index compared with ANA negativity among the patients 
(p >0 .05) . Further, no strong correlation was detected 
between NOSA specificity and any particular hepatitis C 
virus genotype . The rate of ANA reactivity in cirrhosis was 
significantly higher compared with that in chronic hepa-
titis C virus, and it increased with disease progression . In 
addition, decrease of SMA titres or SMA clearance was 
significantly higher in patients who achieve sustained viro-
logic response treated with DAA than interferon a therapy 
during treatment compared with the baseline values(p 
<0 .05) . Conclusions: ANAs do not influence the clinical 
or biochemical features of chronic hepatitis C or predict 
disease progression . DAA therapy can decreased SMA 
titres or SMA clearance in patients who achieve sustained 
virologic response treated with DAA .
Disclosures:
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Geomapping HCV in a Large Healthcare 
System: An Analysis of Gaps in HCV Care Utili-
zation
Whitney L. Nichols1, Alexander Geboy1, Chinyere Ukaegbu1, 
Stephen J. Fernandez1, Alexander Zeymo1, Peter Basch1,2, 
Dawn Fishbein1,3; 1Medstar Health Research Institution, Wash-
ington, DC; 2Medstar Institute for Innovation, Washington, 
DC; 3Medstar Washington Hospital Center, Washington, DC

Introduction: Using geographic information systems (GIS) 
to map hepatitis C virus (HCV) infections can facilitate 
disease surveillance and inform the planning and effec-
tiveness of interventions . With cure available, it is imper-
ative that those infected complete key stages along the 
cascade of care (HCoC) . This study aimed to understand 
HCV care utilization and possible locational constraints 
that prevent HCoC stage completion . Methods: With 
Gilead FOCUS funding, a prospective clinical cohort 
study was conducted of Birth Cohort (b .1945-1965) HCV 
RNA+ patients newly tested from July 2015-May 2017 in 
primary care settings in a large healthcare system (HCS) . 
HCoC gaps analyzed were: a) residence to primary care 
(PCP) location; b) RNA+ to specialist referral; c) RNA+ to 
HCV prescription written (Rx) . Data were extracted from 
Centricity EHR . Demographic variables were analyzed in 
SAS v9 .4 . using the ggmap package for R 3 .3, addresses 
were geocoded and driving distances were estimated 
using Google Maps API . ANOVA was performed on normal 
and log transformed distances . Results: There were 186 
patients identified as HCV RNA+, 65% were black/African 
American (b/AA), 66% were male, and mean age was 60 
± 5 . Regarding the HCoC, 87% (n=161/186) were referred, 
66% (n=122/186) of those HCV RNA+ attended a specialist 
appointment, 35% (n=66/186) received a HCV prescription, 
24% (n=44/186) initiated treatment, and 20% (n=38/186) 
were cured . There were no significant differences in HCoC 
stage completion regarding race, sex, age, insurance 
or referral within network . On average, RNA+ patients 
who were not referred (11 .0 miles vs 7 .2 mi), not seen at 
appointment (9 .1 vs 8 .4), but who had a Rx written (9 .4 
vs 8 .0) lived farther from their respective provider loca-
tions . This was not statistically significant . Differences in 
mean distances traveled were statistically significant : a) 
from home to specialist in-network (7 .9 mi) vs out-of-net-
work (12 .2 mi) (ANOVA log p=0 .02); b) between PCP 
and specialist in-network (3 .7) vs out-of-network (11 .2) 
(ANOVA p<0 .01), and c) between PCP and specialist by 
race (b/AA 3 .6 vs white 8 .5) (ANOVA p=0 .01) . Conclusion: 
Previously identified HCoC delivery gaps informed the 
chosen analysis . Although some groups traveled further 
at different stages in the cascade, differences were not 
far spatially . It appears care may be evenly distributed 
within this large HCS . These data are useful for systems 
and provider decision-making for care delivery . The utility 
of proximity-utilization models like this may help improve 
health resources distribution and achieve HCV elimination . 
Further exploration of factors affecting cascade comple-
tion is warranted .
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Elastography findings in mono-infected HCV 
prison inmates: demographics and base-
line characteristics from HIPPOCRATES study 
(Hepatitis C In-Prison Program fOr enhancing 
Cure RATES)
Rui Gaspar1, Rodrigo Liberal1, Jorge Tavares2, Patrí-
cia Andrade1, Rosa Coelho1, Rui R. Morgado2, Guil-
herme Macedo1; 1Gastrenterology, Hospital de Sao Joao, 
Porto, Portugal; 2Estabelecimento prisional Custoias, Porto, 
Portugal

Introduction: An unprecedented public health decision 
was taken in February 2015 in Portugal: full reimburse-
ment of direct antiviral oral agents therapy for hepatitis 
C virus infection was launched . Since then, the majority 
of hepatitis C patients was successfully treated . Trying to 
reach out difficult population, the focus is being turned 
on to the high risk groups, including prisoners, people 
who inject drugs (PWID) and hemodialysis patients . The 
HIPPOCRATES project aims to evaluate the performance, 
outcome and impact of the new antiviral oral agents in 
HCV infected prisoners . In this preliminary appraisal we 
have assessed the degree of fibrosis in these patients, and 
analyzed its relation with HCV transmission, genotypes, 
viral load and alcohol consumption . Methods: We have 
been performing a prospective study of patients in the 
largest northern Portuguese prison throughout 2017 . Clin-
ical and laboratorial data were collected at the prisons by 
the medical team and prospectively recorded in a data-
base from patients with HCV antibody and positive HCV 
RNA . The degree of fibrosis was evaluated using the Fibro-
scan 430 mini model (Echosens), performed at the prison 
ward . Results: We have enrolled 66 patients with positive 
HCV RNA from the 118 prisoners with HCV antibody, in a 
total of 1208 prisoners (prevalence of 5,6%) . The mean 
age was 41±8,3 years . Almost 70% of the patients had a 
previous history of injecting drugs and 58% had alcohol 
consumption of more than 25g a day . The most prevalent 
genotypes were 1a (36 patients, 55%), genotype 3 (28%) 
and genotype 1b (9%) . Genotype 4 was observed in 8% 
of the cases . The median viral load was 1 910 000 [701 
750- 4 840 000] copies . The median value of elastography 
was 6,6 [5,6 - 8,9] KPa, with a median IQR of 1 [0,6 - 1,53] 
KPa . Genotype 1a had a median value of 6,45 [5,45 - 8,45] 
KPa, with genotype 1b a median value of 5,25 [4,325-7,6] 
KPa, with genotype 3 a median value of 7,8 [6,1-10,1] KPa 
and with genotype 4 a median value of 5,7 [4,45-7,75] 
KPa . Liver stiffness was statistically significant lower in 
prisoners than the control group (p< 0,001), 6,6 [5,6-8,9] vs 
10,0 [6,4-21,0] KPa . Conclusion: Despite very demanding, 
tertiary care Hepatology consultation in prison is feasible 
and a thorough medical gesture to deliver better care for 
patients and their communities . The prevalence of chronic 
hepatitis C in this prison setting was 5,6% . The most prev-
alent genotype was genotype 1a (55%) . The prisoners 
group showed a statistically significant lower liver stiffness 
(6,6 [5,6-8,9] vs 10,0 [6,4-21,0] KPa) . These data support the 
concept of spreading outreach programs in which liver 
specialists might immerse in real life settings .
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1061
HCV-infected persons in the USA: Identifica-
tion, current treatment needs, and obstacles to 
care
Nikolaos T. Pyrsopoulos1, Daniel Rosenblum2,3, Pavan Patel1, 
Stanley H. Weiss2,3, Jessica Connor2, Richard Wolferz, Jr.2, Mat-
thew Pulaski2; 1Medicine - Gastroenterology and Hepatology, 
Rutgers - NJMS, Woodbridge, NJ; 2Rutgers-NJMS, Newark, NJ; 
3Rutgers School of Public Health, Piscataway, NJ

Background: Drug users (DU) have high rates of hepatitis 
C virus (HCV) infection . New, curative therapies could play 
a critical role in DU medical care, but expense limits use . 
Because previously successful treatment does not confer 
immunity, reinfection is possible, particularly among 
people who inject drugs (PWID) . Third-party payers, 
concerned about DU recidivism, thus now don’t cover 
these new drugs for DU who haven’t been documented 
drug-free for an extended period, generally ≥ 6 months . 
We explore availability of, and obstacles to, curative HCV 
treatments among patients of 2 long-term medication-as-
sisted drug treatment centers in northern New Jersey that 
treat ~2,000 DU . Methods: We administered confidential 
questionnaire assessing demographics, behaviors, and HCV 
infection and treatment history to patients whom treat-
ment center staff certified as drug-free for ≥ 6 months . 
Results: 157 subjects were interviewed from July 2016 
to May 2017; 87 (55%) female; 69 (44%) non-Hispanic 
black, 41 (26%) Hispanic, 34 (22%) non-Hispanic white; 
80 (51%) were PWID . 13 (8%) had no health insurance; 
126 (80%) had Medicaid / Medicare coverage . 128 (82%) 
had been tested for HCV; 58 (37%) were told by a doctor 
they have HCV, including 46 PWID (58% of PWID) and 12 
(16%) of persons who did not inject drugs; 13 (22% of 
the HCV+) reported a spontaneous viral remission (SVR) . 
31 (69% of the remaining 45, with a presumptive HCV 
detectable viral load titer) were ever offered HCV treat-
ment; 25 could identify the treatment offered, and 18 of 
those (31% of HCV+) took any medication, of whom 17 
(29% of HCV+) completed . Some were offered more than 
one treatment . Seventeen were offered newer curative 
treatments (sofosbuvir, ledipasvir/sofosbuvir, ombitasvir/
paritaprevir/ritonavir/dasabuvir, grazoprevir/elbasvir), 
of whom 14 (82%) took them and 13 (93%) completed . 
Obstacles encountered included no or inadequate insur-
ance, too expensive, transportation problems, personal 
responsibilities/work, nervousness about side effects, 
waiting for newer drugs/research, drinking alcohol, using 
drugs, not feeling sick, being referred to another provider, 
not understanding the treatment, not knowing treatment 
exists, and not knowing if treatment would work . Conclu-
sion: Only 29% of those infected completed treatment . 
Because most DUs’ only insurance is through ACA via CMS, 
pending changes to ACA may dramatically further impair 
access to curative therapy . Even among DU with insurance 
who are certified drug-free for ≥ 6 months, untreated HCV 
infection remains a critical concern, reflecting multiple 
underlying problems . 
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1062
New York City Hospitals’ Capacity to Support 
the Elimination of Hepatitis C: A Follow-up 
Survey
Tosin Ajayi, Ryan Duerme, Nadine Kela-Murphy, Jessie  
Schwartz, Eric J. Rude, Ann Winters; Bureau of Communica-
ble Diseases, NYC Department of Health & Mental Hygiene, 
Queens, NY

BACKGROUND: The number of people newly reported 
annually with chronic hepatitis C (HCV) in New York City 
(NYC) has remained above 6,000 since 2005 . Many will 
seek care at one of 34 acute care hospitals participating 
in the HCV Clinical Exchange Network (HepCX), a clinical 
peer-to-peer learning intervention coordinated by the 
NYC Health Department . One component of HepCX is an 
annual survey sent to the hospitals to assess HCV screening, 
diagnosis, and treatment capacity . METHODS: The NYC 
Health Department developed and administered a survey 
on facility-level practices to HCV “Champions” from 34 
HepCX hospitals . Champions included clinical leaders in 
the fields of hepatology, gastroenterology, infectious 
disease, and primary care . The baseline HepCX survey 
for 2014 was conducted during July–September 2015, 
and a follow-up survey for 2015 was conducted during 
August 2016–March 2017 . RESULTS: Twenty-seven hospi-
tals completed the baseline survey (79% response rate), 
while 20 hospitals completed the follow-up survey (59% 
response rate); 17 hospitals participated in both surveys . 
From the surveys received, response rates also varied 
by question . Screening: In 2015, 9 (45%) hospitals had 
HCV baby boomer testing alerts integrated throughout 
their hospital system . Ten (50%) hospitals tested <50% 
of baby boomers visiting their facility in 2015, compared 
with 11 (41%) in 2014 . Diagnosis: Twelve (60%) hospitals 
performed HCV antibody-to-RNA reflex testing in 2015, 
compared with 5 (19%) hospitals in 2014 . Cost of imple-
mentation and lack of administrative and leadership 
support were indicated as barriers for the 8 hospitals that 
did not perform reflex testing . Treatment: At least 3,200 
patients started HCV treatment in 2015 at the 20 hospitals . 
Only one hospital (5%) reported “patients declining to 
begin treatment” as a barrier, compared with 14 (74%) 
in 2014 . CONCLUSION: Monitoring the capacity of NYC 
hospitals to screen, diagnose, and treat patients is a public 
health priority as momentum builds towards elimination 
of HCV in New York State (NYS) . Compared with 2014, 
results from the 2015 survey suggest an increase in the 
proportion of hospitals implementing reflex testing and 
a reduction in patient refusal as a barrier to treatment . 
However, improving screening remains a priority for NYC 
as screening rates of baby boomers remain low, despite 
CDC guidance and the introduction of the NYS testing law 
in 2014 . These findings will help to guide the activities of 
HepCX toward improving screening and linkage to care 
practices at NYC hospitals .
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1063
Hepatitis C Screening and Linkage to Care is 
Infrequent in Safety-Net Health Systems
Mamta K. Jain1,2, Brian Adamson1, Joanne Sanders1, 
Lisa Quirk1, Amit G. Singal1,2; 1UT Southwestern Medical Cen-
ter, Dallas, TX; 2Parkland Health & Hospital System, Dallas, TX

Background: Safety-net health systems disproportionately 
care for disadvantaged patients at risk for HCV . Little is 
known about HCV antibody (Ab) screening, follow-up RNA 
testing and linkage to care (LTC) after USPSTF/CDC recom-
mendations for universal HCV screening in baby boomers 
(BB) . Methods: We performed a retrospective study of BB 
with a primary care visit between June 2013 and July 2015 
at a large urban safety-net system . Those with decompen-
sated cirrhosis and prior HCV Ab were excluded . We used 
generalized linear mixed model with a nested structure to 
examine predictors of HCV Ab screening, follow-up RNA 
testing, and LTC . Results: Our cohort of 57,797 BB was 
racially diverse (42% Hispanic,36% Black,17% White) and 
socioeconomically disadvantaged (59% uninsured,11% 
Medicaid) . HCV Abs screening performed in 6200 (11%) 
of whom 1202 (19%) were HCV Ab+ . RNA tests were 
performed in 677 (56%) HCV Ab+ and 547, with no HCV 
Ab <1 year prior to study, and 384(40 .6%) completed 
LTC . HCV Ab screening was significantly associated with 
younger age, Medicare/Medicaid, evidence of liver disease, 
and HIV-infection (Table 1) . RNA testing and LTC were 
associated with the clinic in which patients were followed . 
Conclusion: Only 11% of baby boomers in safety-net 
systems undergo HCV screening and have a substantially 
high antibody positivity rate . A combination of patient, 
provider, and system level barriers must be addressed to 
improve baby boomer HCV screening and treatment in 
safety-net health systems .

Table 1

** p< .0001, * p<0 .05
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Perceived barriers related to the management 
of HCV infection among physicians prescribing 
opioid agonist therapy: The C-SCOPE Study
Alain H. Litwin2, Martine Drolet3, Chizoba Nwankwo1, 
Marta Torrens4, Andrej Kastelic5, Stephan Walcher6, 
Lorenzo Somaini7, Emily H. Mulvihill8, Jochen Ertl8, 
Jason Grebely9; 1Merck & Co., Inc., Kenilworth, NJ; 2Albert 
Einstein College of Medicine and Montefiore Medical Center, 
New York, NY; 3Merck Canada Inc., Montreal, QC, Canada; 
4Institute of Neuropsychiatry and Addictions, IMIM (Hospital 
del Mar Medical Research Institute), Department of Psychi-
atry, Universitat Autònoma de Barcelona, Barcelona, Spain; 
5National Centre for Treatment of Drug Addiction, University 
Psychiatric Clinic Ljubljana, Ljubljana, Slovenia; 6CONCEPT, 
Center for Addiction-Medicine, Munich, Germany; 7Addiction 
Treatment Centre Local Health Unit ASL Biella, Biella, Italy; 
8Kantar Health, New York, NY; 9The Kirby Institute, UNSW, 
Sydney, NSW, Australia

Background: The high prevalence and burden of HCV 
infection among people who inject drugs (PWID) 
attending clinics for opioid agonist therapy (OAT) makes 
this an ideal setting for targeted strategies to enhance 
HCV testing, linkage to care and treatment . This study 
evaluated perceived barriers to HCV care among physi-
cians practicing in clinics offering OAT . Methods: C-SCOPE 
is a study consisting of a self-administered survey among 
physicians practicing at clinics providing OAT in Australia, 
Canada, Europe and United States between April-May, 
2017 . A 5-point Likert scale (1=not a barrier, 3=moderate 
barrier, 5=extreme barrier) was used to measure responses 
to perceived barriers for HCV testing, evaluation and treat-
ment across the domains of the health system, clinic and 
patient . Results: Among 203 physicians (38% practiced in 
a substance use center, 29% psychiatrists, and 40% from 
a city >500,000), the majority perceived HCV testing (82%) 
and treatment (85%) among PWID as important . Many 
physicians perceived that patients should be stable on 
OAT (52%) and with regard to alcohol use (58%) in order 
to receive HCV treatment . Major perceived health system 
barriers to HCV testing, evaluation and treatment included 
lack of funding for non-invasive liver disease testing 
(mean 2 .78), long wait times for patients to see an HCV 
specialist (mean, 2 .71), lack of funding for new DAA ther-
apies (mean 2 .76), and reimbursement restrictions based 
on drug and/or alcohol use (mean 2 .73) . Major perceived 
clinic barriers included the need for off-site referral for 
liver disease assessment/treatment (mean 2 .31), lack of 
peer-support programs (mean 2 .27), and the lack of case 
managers or link-to-care coordinators (mean 2 .35) . Major 
perceived patient barriers included patients having diffi-
culty navigating the health system (mean 3 .01), non-at-
tendance for referral appointments (mean 3 .01), patient 
fear of side effects (mean 2 .99), and lack of motivation 
to receive treatment (mean 2 .90) . Conclusion: Physicians 
treating HCV infection among PWID attending OAT clinics 
recognized the importance of HCV testing and treatment 
for this population . This study highlights several important 
potentially modifiable barriers to enhance HCV testing, 
evaluation and treatment for HCV infection among PWID 
attending OAT clinics . Further research is needed to better 
understand physician perceived beliefs about patient 
treatment readiness .
Disclosures:
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Baseline Transmission Risk Behaviors and 
Opioid Agonist Therapy Interest in People Who 
Inject Drugs with HCV
Elana S. Rosenthal1, Kristi Hill2, Nadeera Sidique2, Chloe Gross1, 
Rachel Silk1, Elizabeth Akoth1, David A. Sternberg3, 
Henry Masur2, Shyam Kottilil1, Sarah Kattakuzhy1; 1Infectious 
Diseases, Institute of Human Virology, University of Maryland 
School of Medicine, Bethesda, MD; 2Critical Care Medicine 
Department, National Institutes of Health, Bethesda, MD; 
3HIPS, org, Washington, DC

Background: Injection drug use (IDU) is the main cause of 
ongoing HCV transmission . In order to eradicate HCV, we 
must cure people who inject drugs (PWID) and prevent rein-
fection . However, few models of care exist to address harm 
reduction in PWID receiving direct acting antivirals (DAA) . 
Opioid agonist therapy (OAT) is an evidence based treat-
ment of opioid use disorder (OUD) proven to decrease HCV 
incidence . We evaluated baseline IDU associated transmis-
sion risk behaviors and interest in OAT in PWID with HCV 
as part of ANCHOR study . Methods: The ANCHOR study is 
a single center study evaluating treatment of HCV in PWID 
with ongoing IDU . At screening, patients complete a base-
line epidemiologic survey . Enrolled patients have chronic 
HCV, OUD and have injected opioids within the past 3 
months . Patients are treated with sofosbuvir/velpatasvir 
and offered uptake of buprenorphine for treatment of 
OUD . Results: 32 patients with chronic HCV and ongoing 
IDU are screened and included in the current analysis . 
Participants are predominately male (32, 100%), middle 
aged (median 57 years), black race (31, 97%), with a history 
of incarceration (31, 97%) . The majority of patients (22, 
69%) report injecting opioids one or more times per day . 
In the past 3 months, 26 (81 .3%) report engagement in a 
syringe exchange program, 8 (25%) report using a needle 
after someone else, and 11 (34%) report using non-needle 
injecting equipment after someone else . Of patients 
screened, 5 (15 .6%) are known to be on OAT . Of those not 
on OAT, 100% reported interest in uptake of buprenor-
phine . Of 17 patients enrolled, 3 (17 .6%) were already 
on OAT, and 9 (53%) have initiated or are scheduled to 
initiate buprenorphine as part of the study . Buprenorphine 
is contraindicated in 5 patients due to alcohol use disorder 
(4, 23 .5%) and chronic benzodiazepine use (1, 5 .9%) . Full 
baseline epidemiologic and buprenorphine uptake data 
for 100 patients is expected to be available at the time 
of the conference . Conclusion: Frequent IDU, sharing of 
needles and sharing of ancillary injecting equipment pose 

a risk for reinfection in PWID with HCV interested in DAA 
therapy . Comorbid alcohol use disorder may limit applica-
bility of buprenorphine treatment to a subset of this popu-
lation . However, incredibly high interest in uptake of OAT 
in this population indicates the potential to implement 
evidence based strategies simultaneous to HCV treatment 
which can reduce reinfection risk . 
Disclosures:
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Impact of National Screening Guidelines on 
HCV Testing at an Urban Tertiary Care Medical 
Center: Differences emerging in the outpatient 
(OP) versus inpatient (IP) settings
Tenzin Choden1, Katherine Hahn2, James H. Lewis2; 1Internal 
Medicine, Medstar Georgetown University Hospital, DC, WA; 
2Division of Gastroenterology, Medstar Georgetown Univer-
sity Hospital, DC, WA

Background: In order to improve screening for Hepatitis C 
(HCV) in the U .S ., the Centers for Disease Control (CDC) and 
the United States Preventative Services Task Force (USPSTF) 
released new guidelines in 2012-2013, recommending 
HCV screening for all persons born between 1945-1965, 
independent of risk factors or suspected liver disease and 
without regard to IP or OP status . The aim of our study was 
to evaluate the change in frequency of HCV antibody (Ab) 
testing at our tertiary care center after guideline release, 
and to specifically evaluate the clinical settings in which 
guideline implementation was performed . Methods: Data 
on all adult patients in the IP and OP settings who received 
HCV antibody testing at MedStar Georgetown Univer-
sity Hospital from January 2011- December 2016 were 
collected . Frequency analysis was performed to delineate 
the number of tests that were ordered before and after 
the guidelines were released . Results: A total of 17,483 
patients had HCV Ab testing done in the 6-year period . Of 
these, 64% were done in the outpatient setting and 36% 
in the inpatient setting . When comparing the average 
number of HCV antibody tests done between 2011-2012 
(pre-guideline) and 2013-2016 (post-guideline), there was 
an initial increase in OP screenings of 37% in the first two 
years (2013-2014) as compared to baseline, but a further 
increase of only 7 .7% in the next two years (Table 1) . In 
contrast, IP testing showed an 8 .1% rise in the first 2 yrs, 
with a subsequent increase of 30 .35% in the next two 
years . Overall, HCV positivity rates were 9 .22% in the OP 
setting and 13 .92% in the IP setting . In the four years since 
the guidelines were released, the number of screens for 
OP has remained relatively flat with a larger percentage 
increase among IP . Discussion: In 2012-2013, new guide-
lines for HCV Ab testing were released . In our tertiary care 
center, we observed different patterns of guideline imple-
mentation among OP and IP . There was a sharp increase 
in OP testing which quickly leveled off shortly thereafter . 
Conversely, IP testing showed a small initial increase, with 
a subsequent larger uptrend in screening . The reasons 
for these differences between OP and IP screening are 
currently being explored, as it has significant implications 
for how HCV screening is being implemented .
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Table 1 . The number of HepC Ab tests performed in each 
clinical setting (OP, IP) in 2 time periods indicative of pre-
2012 and post-2012 guideline recommendations .

Disclosures:
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Severity and Correlates of Liver Fibrosis 
Assessed by Elastography are Different 
Between Hepatitis C-infected People Who 
Inject Drugs and Patients Infected by Other 
Routes.
Vasilios Papastergiou3, Melanie Deutsch3, Olga Anagnostou1, 
Anastasia Kourikou3, Hariklia Kranidioti3, George V. Papa-
theodoridis2, Spilios Manolakopoulos3; 1Greek Organization 
Against Drugs (OKANA), Athens, Greece; 2Academic Depart-
ment of Gastroenterology, School of Medicine, National and 
Kapodistrian University of Athens, Laikon General Hospital, 
Athens, Greece; 3Second Department of Internal Medicine, 
School of Medicine, National and Kapodistrian University of 
Athens, Hippokration General Hospital, Athens, Greece

Background: People who inject drugs (PWID) are key 
drivers of hepatitis C virus (HCV) transmission . Using tran-
sient elastography, we aimed to compare the stage of 
the liver disease and its correlates between HCV-infected 
PWID and non-PWID . Methods: Consecutive HCV-viremic 
patients (n=280; PWID/non-PWID:137/143) undergoing 
successful liver stiffness measurements (2009-2015) were 
retrospectively reviewed . Liver stiffness values were strat-
ified according to established cut-offs (7, 9 .5, 12 kPa for 
significant, advanced fibrosis, cirrhosis respectively) . Multi-
variate logistic regression was used to assess predictors 
of advanced fibrosis . Results: PWID were more frequently 
males (78 .8% vs 55 .9%), younger (42 .7±10 .5 vs 50±14 .8 
years), had a lower mean body mass index (24 .9±3 .4 vs 
26 .2±4 .3 Kg/m2) and lower prevalence of diabetes (3 .7% 
vs 11 .1%) and arterial hypertension (6 .6% vs 21 .7%) 
compared to non-PWID (p<0 .05, all comparisons) . Exces-
sive alcohol use (>40gr/day; 37 .3% vs 19 .1%) and history 
of smoking (85 .2% vs 38 .5%) were significantly more 
prevalent among PWID (p=0 .0001, both comparisons) . 
Genotype-3 predominated in PWID (48 .3%) and geno-
type-1 in non-PWID (43 .7%) . HCV-RNA>800 .00IU/ml was 
documented in 58 .2 vs 56 .3% respectively . Overall, PWID 
had lower median liver stiffness (7 .9kPa (IQR:5 .9-11 .5) vs 
9 .9kPa (IQR:6 .4-13 .1); p=0 .049), with significant/advanced 
fibrosis/cirrhosis being detected in 21 .9%/16 .8%/19 .7% of 
PWID vs 17 .5%/21 .7%/30 .1% of non-PWID (p=0 .07) . In the 
multivariate analyses, older age was independently predic-
tive of advanced fibrosis both in PWID (OR:1 .09, 95%CI: 
1 .03-1 .15) and non-PWID (OR:1 .05, 95%CI:1-1 .10) . Male 
gender (OR:6 .32, 95%CI: 1 .37-29 .26) alcohol use (OR:3 .60, 
95%CI:1 .12-11 .49) and smoking (5 .16, 95%CI: 1 .32-
20 .05) were predictive only in the PWID group . Conclu-
sions: Distinct epidemiological and liver disease features, 
including predominance of non-advanced fibrosis stages, 
should be taken into account in designating HCV elimina-
tion policies targeting PWID . Smoking and alcohol cessa-

tion counseling is also important, as both appear to be 
relevant co-factors of liver disease in PWID .
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Screening HCV genotype-specific epitope 
peptides based on conservation assessment 
and B-cell epitope prediction in HCV E2 region
Rui Hua1, Shasha Wang1, eryun qin1, Xiumei Chi1, Junqi Niu1, 
yuan hu2; 1The first hospitol of Jilin University, Changchun, 
China; 2Immunology, Icahn school of Medicine at Mount Sinai, 
New York, NY

The high mutation rates of HCV genomics, especially of 
E2 region sequences, make HCV genotypes more and 
more diversified, detection of HCV and genotypes more 
and more rigorous, suboptimal response to conventional 
antiviral treatment in patients and vaccine developing 
work aiming to prevent HCV infection different . Epitope 
polypeptides, generated based on conserved sequences 
assessment and cell epitope prediction, become hot spot 
of science research nowadays, because of its high conser-
vation and strong antigenicity . 4 HCV B-cell epitope poly-
peptides were constructed based on conserved sequences 
assessment in HCV E2 region and B-cell epitope predic-
tion, including genotype 1a specific sequences DC-13 
(434-DTGWLAGLFYYHK-446), genotype 1b specific 
sequences HC-13 (434-HTGFLAALFYAKS-446), genotype 4d 
specific sequences NC-13 (434-NTGFLASLFYTHK-446) and 
concomitant sequences FC-9 (447-FNSSGCPER-455) respec-
tively . Through ELISA examination, OD450 values were 
assayed, when epitope polypeptides were combined with 
serum from 29 HCV infection and 25 none HCV infection 
people . Differences were analyzed by SPSS v20 .0 software . 
T/T’ test methods were used for comparisons between two 
groups (p↓0 .05) . By these, we could confirm the differences 
and statistical significance between HCV infection group 
and control group . Data showed: among these, serous 
associativities of genotype 1a, 4d specific and concomitant 
epitope polypeptides with HCV infection patients were 
higher than none-HCV infection people and serous asso-
ciativity of genotype 1b specific epitope polypeptides with 
HCV 1b infection patients was higher than HCV 2a infec-
tion patients . HCV genotype-specific epitope polypeptides 
were screened preliminary . Based on the above, we hoped 
to establish HCV and genotype serological ELISA detection 
technology; specific antibodies, which could identify these 
epitope polypeptides, closed locations where HCV infected 
human targeting cells or inactivated virus through anti-
genantibody complexes, so played antiviral roles in HCV 
infection; epitope polypeptides became antigen candidate 
of prevention HCV infection and provided the basis for 
new peptide vaccine developing work .
Disclosures:
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Sofosbuvir/Velpatasvir for 12 Weeks in Geno-
type 1-4 HCV-Infected Liver Transplant Recipi-
ents
Kosh Agarwal1, Lluis Castells2, Beat Mullhaupt3, Wil-
liam M. Rosenberg4, Brian L. McNabb5, Sarah Arterburn6, 
Gregory Camus7, John McNally5, Diana M. Brainard5, 
Mani Subramanian5, Enoka Gonsalkorala1, Maria Londoño8, 
Jean-François Dufour9, Xavier Forns8; 1Kings College Hospi-
tal NHS Trust Foundation, London, United Kingdom; 2Hospi-
tal Universitario Val d’Hebron, Barcelona, Spain; 3University 
Hospital Zurich, Zurich, Switzerland; 4Institute for Liver and 
Digestive Health, University College London, London, United 
Kingdom; 5Clinical Research, Gilead Sciences Inc, Foster City, 
CA; 6Biostatistics, Gilead Sciences, Inc, Foster City, CA; 7Virol-
ogy, Gilead Sciences, Inc, Foster City, CA; 8Hospital Clinic de 
Barcelona, CIBEREHD and IDIBAPS, Barcelona, Spain; 9Univer-
sity of Bern, Bern, Switzerland

Introduction: Treatment with SOF/VEL for 12 weeks results 
in high sustained virologic response rates 12 weeks after 
treatment (SVR12) in genotype (GT) 1-6 HCV infected 
patients in clinical trials and real-world settings . The current 
study evaluated the safety and efficacy of SOF/VEL in 
adult patients with recurrent chronic GT 1-6 HCV infection 
post-liver transplant . Methods: This Phase 2, single-arm, 
open-label study evaluated SOF/VEL 400/100mg daily 
for 12 weeks in HCV-infected liver transplant recipients 
in Spain, the United Kingdom, and Switzerland . Patients 
could be treatment experienced or treatment naïve with 
no cirrhosis or with compensated cirrhosis, and had to be 
≥ 3 months post-transplant with no signs of rejection at 
screening and a history of pre-transplant chronic HCV . 
The primary endpoint was SVR12 . Results: A total of 79 
patients were enrolled and treated . Of these, 81% were 
male, 82% were white, 9% had compensated cirrhosis, 
59% were treatment-experienced, 47% had GT1, 4% GT2, 
44% GT3, and 5% GT4 HCV infections . For immunosup-
pression, 71% of patients used tacrolimus, 24% myco-
phenolic acid, 14% cyclosporine, 11% azathioprine, 10% 
sirolimus, 6% everolimus, and 1% prednisolone . Median 
(range) time from liver transplantation was 7 .5 (0 .3-23 .9) 
years . Rates of SVR4 for available patients are presented 
in the Table . There was one virologic failure (relapse; 
GT1a, non-cirrhotic, treatment naïve) and one non-viro-
logic failure (GT1b, cirrhotic, treatment naïve) . All 34 GT3 
HCV-infected patients including 2 with cirrhosis achieved 
SVR4 . Complete SVR12 and viral sequencing data will be 
presented . There were 61 (77%) patients with adverse 
events (AEs) . Common (>10%) AEs were headache (24%), 
fatigue (20%), and cough (10%) . One patient discontinued 
SOF/VEL on Day 7 due to an AE of grade 1 hyperglycemia . 
No serious or severe AEs were assessed by the investigator 
as related to SOF/VEL, there were no episodes of liver 
transplant rejection, and there were no deaths . Conclu-
sions: Treatment with the single tablet regimen of SOF/
VEL for 12 weeks was highly effective and well tolerated in 
genotype 1-4 HCV-infected liver transplant recipients with 
and without cirrhosis .

Table: SVR4 by Genotype After 12 Weeks of SOF/VEL

a . SVR4 pending for one GT1b patient and one GT3 patient .

Disclosures:

Kosh Agarwal - Advisory Committees or Review Panels: Merck, AbbVie, 
Gilead; Grant/Research Support: BMS, Gilead; Speaking and Teaching: 
Gilead, Merck, Abbvie

Beat Mullhaupt - Advisory Committees or Review Panels: MSD, Intercept, 
Norgine, Gilead, Biotest; Grant/Research Support: Gillead; Speaking and 
Teaching: Bayer, BMS, MSD, Gilead

William M . Rosenberg - Advisory Committees or Review Panels: Janssen, 
Merk, Gilead, GSK, Abbvie; Board Membership: iQur Limited; Consulting: 
siemens; Grant/Research Support: Gilead, Merk; Speaking and Teaching: 
siemens, Roche

Brian L . McNabb - Consulting: DocMatter; Employment: Gilead Sciences Inc .

Sarah Arterburn - Employment: Gilead Sciences Inc .; Stock Shareholder: 
Gilead Sciences Inc .

Gregory Camus - Employment: Gilead Sciences

John McNally - Employment: Gilead Sciences; Stock Shareholder: Gilead 
Sciences

Diana M . Brainard - Employment: Gilead Sciences; Stock Shareholder: 
Gilead Sciences

Mani Subramanian - Employment: Gilead Sciences; Stock Shareholder: 
Gilead Sciences

Xavier Forns - Consulting: Jansen, Gilead, Abbvie; Grant/Research Support: 
Abbvie

The following people have nothing to disclose: Lluis Castells, 
Enoka Gonsalkorala

1070 w
Prolonged abnormal ALT and AFP following 
SVR and advanced liver fibrosis were asso-
ciated with hepatocellular carcinoma devel-
opment in chronic hepatitis C patients who 
achieved SVR by IFN-free direct-acting antiviral 
agents.
Hitomi Sezaki1, Masahiro Kobayashi1, Fumitaka Suzuki1, 
Yoko Kominami1, Shunichiro Fujiyama1, Yusuke Kawamura1, 
Tetsuya Hosaka1, Norio Akuta1, Yoshiyuki Suzuki1, 
Satoshi Saitoh1, Yasuji Arase1, Kenji Ikeda1, Mariko Kobayashi2, 
Hiromitsu Kumada1; 1Hepatology, Toranomon Hospital, 
Tokyo, Japan; 2Research Institute for hepatology, Toranomon 
Hospital, Kawasaki, Japan

Backgroud: IFN-free direct-acting antiviral agents (DAAs) 
therapy for chronic HCV infection achieved high SVR rates 
>90% in the real-world . Long-term outcomes in patients 
who achieved SVR with IFN-free DAAs therapy are unclear . 
We evaluated factors associated with hepatocellular carci-
noma (HCC) development in patients treated with IFN-free 
DAAs therapy . Methods: We conducted a retrospective 
cohort study of in 1566 patients who were treated with 
DAAs therapy and were followed for more than 24 weeks 
after end of treatment (EOT) . Patients with history of HCC 
before DAAs therapy were excluded in this study . 700 
patients were treated with DCV/ASV, 410 patients with 
SOF/LDV, 196 patients with OBV/PTV/r, and 260 patients 
with SOF/RBV . Patients were followed until any confirmed 
HCC diagnosis 24 weeks after EOT (primary outcome) . We 
examined whether baseline and post-treatment factors 
would predict HCC development in this cohort . Results: Of 
1566 patients, 670 males and 896 females were enrolled . 
Median age (IQR) was 67 (58-74) years . 385 patients 
(24 .6%) had compensated cirrhosis . The follow-up period 
after EOT was 72 (IQR: 55-100) weeks . Overall SVR24 was 
92 .0%; included DCV+ASV 87 .3% (611/700), SOF/LDV 
94 .9% (389/410), OBV/PTV/r 96 .4% (189/196) and SOF+RBV 
96 .5% (251/260) . During the follow-up period, 36 patients 
(2 .3%) had developed HCC (159/10,000 person-years) . 
Cumulative HCC incidence rates in non-cirrhotic patients 
with SVR were 0 .5% at 48 weeks, 0 .9% at 96 weeks, and 
0 .9% 120 weeks after EOT, and those in non-cirrhotic 



572A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

patients without SVR 1 .5%, 1 .5% and 1 .5%, respectively . 
Cumulative HCC incidence rates in cirrhotic patients with 
SVR were 4 .2% at 48 weeks, 8 .1% at 96 weeks, and 8 .9% 
at 120 weeks after EOT, and those in cirrhotic patients 
without SVR 7 .5%, 7 .5% and 20 .7%, respectively . There 
were significant differences in HCC incidence rates 
between cirrhotic and non-cirrhotic patients (log-rank 
test: P < 0 .0001) . The independent factors significantly 
associated with HCC development after SVR were cirrhosis 
(HR = 6 .86; P = 0 .005), AFP ≥15 ng/mL at 24 weeks after 
EOT (HR = 4 .94, P = 0 .014), and ALT ≥15 IU/L at 24 weeks 
after EOT (HR = 4 .57, P = 0 .044) . 697 patients with SVR 
(48 .4%) achieved low ALT (ALT < 15 IU/L) at 24 weeks after 
EOT . There were no differences of achieving low ALT rates 
among DAAs regimens . Prolonged abnormal ALT after 
SVR was associated with baseline high ALT, high GGTP, 
and cirrhosis by multivariate logistic regression . Conclu-
sions: Prolonged abnormal ALT and AFP, and cirrhosis 
were associated with HCC development in patients who 
achieved SVR by IFN-free DAAs therapy . We need to pay 
attention to changes of ALT and AFP after SVR .
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HCV resistance-associated substitutions in 
patients with HCV genotype 4 and failure to 
DAA combination therapies and implications 
for a retreatment
Julia Dietz1, Johannes Vermehren1, Simone Susser1, 
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Jean-Philippe Chave5, Claus Niederau6, Roland M. Schmid7, 
Johann von Felden8, Schulze zur Wiesch Julian8, Christo-
phe Moreno9, Thomas von Hahn10, Thomas Berg11, Chris-
toph P. Berg12, Stefan Zeuzem1, Christoph Sarrazin1,13; 
1Department of Internal Medicine I, Goethe-University Hospi-
tal, Frankfurt, Germany; 2Swiss Hepato-Pancreato-Biliary Cen-
ter and Department of Gastroenterology and Hepatology, 
University Hospital Zürich, Zürich, Switzerland; 3Institute for 
Interdisciplinary Medicine IFI, Hamburg, Germany; 4Depart-
ment of Medicine, University Medical Center Mainz, Mainz, 
Germany; 5Département de médecine interne, CHUV, Laus-
anne, Switzerland; 6St. Josef-Hospital, Katholisches Klinikum 
Oberhausen, Oberhausen, Germany; 7Klinikum rechts der 
Isar, II. Medizinische Klinik, Technische Universität München, 
München, Germany; 8I. Department of Medicine, Infectious 
Disease Unit, University Medical Center Hamburg-Eppen-
dorf, Hamburg, Germany; 9Department of Gastroenterology, 
Hepatopancreatology and Digestive Oncology, CUB Hôpital 
Erasme, Brussels, Belgium; 10Department of Gastroenterology, 
Hepatology und Endocrinology, Hannover Medical School, 
Hannover, Germany; 11Section of Hepatology, Department 
of Gastroenterology and Rheumatology, University Hospital 
Leipzig, Leipzig, Germany; 12Department of Gastroenterol-
ogy, Hepatology, and Infectiology, University Hospital Tübin-
gen, Tübingen, Germany; 13St. Josefs-Hospital, Wiesbaden, 
Germany

Background: Globally approximately 10% of chronic 
hepatitis C virus (HCV) infections are caused by genotype 
(GT) 4 and its prevalence is increasing in Europe . Clinical 
studies are sparse due to the low number of patients espe-
cially in Western Countries . However, an association of 
resistance-associated substitutions (RASs) with treatment 
failure to direct antiviral agents (DAAs) was described for 
certain HCV GT4 isolates . This study investigated the preva-
lence of RASs in DAA-naïve and –experienced patients and 
their implications for a DAA retreatment . Methods: We 
investigated serum samples of 179 GT4-infected patients 
from the European resistance database . The HCV NS3, 
NS5A and NS5B genes were population-based sequenced 
and RASs were considered as relevant if they were asso-
ciated with treatment failure or were shown to confer 
a >2-fold changed drug susceptibility in comparison to 
the reference strain . Results: Patients were infected with 
subtypes 4d (n=90, 50%), 4a (n=56, 32%) and 4r (n=18, 
10%) as well as the minor subtypes 4b, 4c, 4g, 4l, 4m, 4n, 4o 
and 4v (n=15, each <2%) . We identified 55 individuals with 
a failure to a DAA combination treatment . Treatment was 
performed using sofosbuvir (SOF)/simeprevir (SMV) (n=4), 
SOF/ledipasvir (LDV) (n=30), SOF/daclatasvir (DCV) (n=3), 
paritaprevir (PTV)/ombitasvir (OBV) (n=11), SOF/ribavirin 
(RBV) ± PEG-IFN (n=6) and one individual failed to elbasvir 
(EBR)/grazoprevir (GZR) . A cirrhosis was present in 59% 
and 54% did not respond to a previous PEG/RBV treat-
ment . All NS5A inhibitor/SOF-experienced patients devel-
oped NS5A RASs and 75% of SMV/SOF-treated individuals 
exhibited NS3 RASs . After PTV/OBV the rate of RASs was 
100% in NS5A and 64% in NS3 . RASs in SOF/ribavirin (RBV) 
± PEG-IFN treated patients were uncommon . Overall, the 
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nucleotide inhibitor RAS S282T was rarely observed (n=3, 
7%) . A retreatment based on RAS analyses was initiated 
in 36% (n=20) of all patients . Among those, the majority 
of patients failed to LDV/SOF and started a retreatment 
using SMV/SOF (n=4), VEL/SOF (n=3), GZR/EBR/SOF (n=2) or 
PTV/OBV/SOF (n=2) . Individuals without a response to PTV/
OBV all restarted NS5A-inhibitor based regimens using 
VEL, LDV or DCV in combination with SOF (each n=1) . The 
overall SVR rate in patients who completed retreatment 
so far was 90% (n=9/10) . Conclusions: Virologic failure was 
observed in real-world after all currently approved DAA 
regimens for GT4 . This was accompanied by the develop-
ment of RASs within NS3 and NS5A after treatment in the 
vast majority of patients . The selection of a salvage treat-
ment based on RASs analyses led to high SVR rates (90%) .
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Predictive features of clinical improvement or 
deterioration for patients with decompensated 
hepatitis C cirrhosis after direct acting antiviral 
therapy
Z. Gordon Jiang1, Omar El-Sherif2, Elliot B. Tapper3, 
Michael Charlton4, Michael P. Manns5, Nezam H. Afdhal1, 
Anu O. Osinusi6, K.C Huang6, Norah Terrault7, 
Michael P. Curry1; 1Medicine, Beth Israel Deaconess Medical 
Center, Boston, MA; 2Medicine, St James’s Hospital, Dublin, 
Ireland; 3Medicine, University of Michigan, Ann Arbor, MI; 
4Medicine, University of Chicago, Chicago, IL; 5Medicine, Med-
ical School of Hannover, Hannover, Germany; 6Gilead Sciences 
Inc, Foster City, CA; 7Medicine, University of California, San 
Francisco, San Francisco, CA

Background: Direct acting antiviral (DAA) drugs have 
significantly increased the rate of sustained viral response 
(SVR) among hepatitis C patients . The impact of DAA on 
liver function in patients with decompensated cirrhosis 
remains unclear . Clinicians have to balance the poten-
tial in achieving clinical improvement and a competing 
interest of liver transplantation . Methods: We pooled data 
from four recent clinical trials of DAA (SOLAR-1, SOLAR-2, 
GU-US-334-0125 and ASTRAL-4) and given the varying 
duration of treatment, examined the clinical outcomes at 
36 weeks after the initiation of treatment (SVR 12 or SVR 
24) among 612 patients with baseline Child Pugh Turcotte 
(CPT) class B and C cirrhosis without hepatocellular carci-
noma . Clinical deterioration was defined as death, liver 
transplantation or an increase in CPT class from B to C . 
Clinical improvement was defined as achieving CPT class 
A (B to A or C to A) . We evaluated pretreatment factors 
and SVR that are associated with either clinical deteriora-
tion or improvement using multivariate logistic regression . 
Results: In this cohort, 491 patients had CPT class C (19 .8%), 
121 patients had CPT class B (80 .2%), with a median MELD 
score of 12 (IQR 10-14) . Clinical deterioration occurred in 
11 .2% patients whereas clinical improvement was noted in 
26 .6% patients at 36 weeks . Factors associated with clin-
ical deterioration at 36 weeks included failure to achieve 
SVR and baseline MELD score ≥18 . Factors associated with 
clinical improvement included achieving SVR (OR 6 .5, 
1 .7-24 .0, p =0 .005), African American (OR 3 .9, 1 .6-9 .7, p = 
0 .003), elevated ALT (>1 .5x ULN, OR 2 .0, 1 .2-3 .2, p = 0 .006), 
and glomerulus filtration rate less than 60 mL/min (OR 
2 .0, 1 .1-3 .6, p = 0 .02); whereas obesity, the presence of 
ascites, encephalopathy, and a moderate baseline MELD 
(12-17) were associated with a lower chance of clinical 
improvement with ORs of 0 .4 (0 .2-0 .8, p = 0 .008), 0 .2 (0 .1-
0 .4, p < 0 .001), 0 .3 (0 .2-0 .5, p < 0 .001), and 0 .5 (0 .3-0 .9, p = 
0 .01) respectively in multivariate analysis . Age and gender 
were not associated with clinical improvement . Conclu-
sion: More patients with decompensated cirrhosis expe-
rience clinical improvement than deterioration after DAA 
treatment . While SVR is important, African Americans, 
an elevated ALT, presence of renal impairment are favor-
able factors for clinical improvement, whereas patients 
with obesity, ascites and encephalopathy are less likely to 
improve to CPT A . Patients with MELD score≥18 are more 
likely to experience clinical deterioration . 
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High SVR-12 rates in patients with and without 
opioid substitution therapy (OST) in daily prac-
tice after SOF-based therapy regimens despite 
cannabis and alcohol consumption in both 
groups
Rainer Günther2, Peter Buggisch3, Klaus H. Boeker4, 
Stefan Mauss5, Hartwig H. Klinker6, Eckart Schott7, 
Mehtap S. Gundogdu1, Stefan Christensen8; 1Medical Affairs, 
Gilead Sciences, Martinsried, Germany; 2Campus Kiel, Uni-
versitätsklinikum Schleswig-Holstein (UKSH), Kiel, Germany; 
3ifi-Institut für interdisziplinäre Medizin, Hamburg, Germany; 
4Hepatologische Praxis, Hannover, Germany; 5Center for HIV 
and Hepatogastroenterology, Düsseldorf, Germany; 6Univer-
sitätsklinikum Würzburg, Würzburg, Germany; 7Charité Cam-
pus Virchow-Klinikum (CVK), Berlin, Germany; 8CIM Münster, 
Münster, Germany

Background: New direct acting antivirals (DAA) revolu-
tionized therapy of chronic HCV . Since then, cure rates 
(SVR12) of the new DAAs have been confirmed in diverse 
real world cohorts including OST patients . Yet, to over-
come prejudices, therapy access limitations and to support 
initiation of HCV therapy in OST patients it might be 
helpful to characterize this patient population further . 
Aim of this analysis was to evaluate the SVR12 rates for 
patients with and without OST and describe the character-
istics of these two populations regarding e .g . age, gender, 
cirrhosis, co-morbidity, alcohol and cannabis consumption . 
Methods: The DHC-R is a national, multicenter register 
study in Germany . Patients are treated at physicians’ 
discretion and the data is collected using a web based 
system . This analysis is based on data of 4061 HCV-infected 
patients (342 received OST) which were treated with inter-
feron (IFN)-free sofosbuvir (SOF)-based regimens between 
1st of February 2014 and June 30 2016 . Results: Majority 
of patients were male (55% OST and 77 .5% Non-OST) and 
were infected with GT1 (OST 68 .4%, Non-OST 81 .5%) . 
Within the GT1 infected patients, GT1a was more common 
in OST patients (77 . 8% OST and 41 .1% Non-OST) . Also 
GT3 infection was more prevalent within the group of OST 
patients (23 .4% OST, Non-OST 9 . 4%) . Despite a younger 
age (mean age OST 46 .6, Non-OST 52 .1) more OST patients 
had already cirrhosis (OST 32 .5%, Non-OST 29 .9%) at 
baseline . In both groups cannabis was consumed: with a 
higher rate in OST patients (OST 15 .2%, Non-OST 2 .7 %) . 
Alcohol consumption was noted in 16 .4% of OST patients 
and in 11 .9% of Non-OST patients . Of those 33 .9% of OST 
and 12 .65% of Non-OST consumed increased amounts of 

alcohol meaning 40 g/day (males) and 30 g/day (females) . 
SVR rates of OST were 87 .5% in intention to treat (ITT) 
analysis and 97 .8%in per protocol analysis (PP), 92 .5% in 
Non-OST in ITT and 95 .6% in PP . In ITT there was no nega-
tive impact of alcohol consumption on SVR rates neither in 
OST with 88 .2% versus (vs) 84 .0% nor in Non-OST patients 
(92 .8% vs 90 .3%) . The amount of alcohol consumption 
did not influence SVR rates in ITT as well (OST 87 .5% vs 
82 .4%, Non-OST 84 .9% vs 91 .0%) . Neither in OST patients 
(ITT: 82 .9% vs 88 .3%) nor in Non-OST patients (ITT: 88 .2% 
vs 92 .6%) did cannabis consumption affect achieved SVR 
rates . P-values for results will be provided at conference . 
Conclusion: Interferon-free SOF-based therapies show 
overall high SVR12 rates in OST and Non-OST patients . A 
higher rate of alcohol and cannabis consumption in the 
OST population did not influence overall SVR rates .
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Shortened therapy of 8 weeks duration 
with paritaprevir/ritonavir/ombitasvir and 
dasabuvir is highly effective in people with 
acute and recent genotype 1 HCV infection: 
The TARGET3D Study
Marianne Martinello1,2, Sanjay Bhagani3, Edward J. Gane4, 
Chloe Orkin5, Graham Cooke6, Ranjababu Kulasegaram7, 
David Shaw8, Margaret Hellard9, Elise Tu1, Ecaterina Filep1, 
Kathy Petoumenos1, Philippa Marks1, Jason Grebely1, Greg-
ory J. Dore1,2, Mark Nelson10, Gail Matthews1; 1Viral Hepa-
titis Clinical Research Program, The Kirby Institute, Sydney, 
NSW, Australia; 2St Vincent’s Hospital, Sydney, NSW, Austra-
lia; 3Royal Free Hospital, London, United Kingdom; 4Auckland 
City Hospital, Auckland, New Zealand; 5Barts Health, Lon-
don, United Kingdom; 6St Mary’s Hospital, London, United 
Kingdom; 7Guy’s and St Thomas’ Hospital, London, United 
Kingdom; 8Royal Adelaide Hospital, Adelaide, SA, Australia; 
9The Alfred Hospital, Melbourne, VIC, Australia; 10Chelsea and 
Westminster Hospital, London, United Kingdom

Background: Paritaprevir/ritonavir/ombitasvir and 
dasabuvir (PrOD) with or without ribavirin (RBV) for 12 
weeks is approved for the treatment of chronic HCV geno-
type (GT) 1 infection . The aim of this study was to assess 
the efficacy of shortened duration PrOD with or without 
RBV for eight weeks in individuals with acute or recent 
HCV infection . Methods: In this open-label multicentre 
study conducted in Australia, England and New Zealand, 
adults with recent HCV (duration of infection <12 months) 
received PrOD (with weight-based RBV for GT1a and 1, no 
subtype) for eight weeks . Recent primary infection was 
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defined by first positive anti-HCV antibody (Ab) and/or 
detectable HCV RNA within 6 months of enrolment and 
either acute clinical hepatitis within the past 12 months 
(seroconversion illness or ALT>10xULN) or anti-HCV Ab 
seroconversion within 18 months . Recent reinfection was 
defined as new detectable HCV RNA within 6 months of 
enrolment following documented clearance of infection . 
The primary endpoint was sustained virologic response 
at 12 weeks (SVR12) in the intention-to treat (ITT) popu-
lation . Results: Of 30 people who received treatment 
(median age, 38 years), 93% were male (n=28), 77% 
were HIV positive (n=23), 87% had primary HCV infec-
tion (n=26) and 93% had GT1a infection (n=28; GT1b, 
n=1; GT1, no subtype, n=1) . Principal modes of acquisi-
tion were sexual exposure with a partner of the same sex 
(67%) and injecting drug use (27%) . Median maximum 
ALT in the preceding 12 months was 433 U/L (IQR 321, 
1012) . Acute clinical hepatitis with ALT>10xULN was 
documented in 83% (n=25); only one participant (3%) 
had jaundice . In those with HIV, median CD4 count was 
640x106/L with HIV viral load ≤50 copies/mL in 100% . At 
treatment commencement, median estimated duration of 
infection was 30 weeks (range 11, 51) and median serum 
HCV RNA titre was 5 .8 log10IU/mL (range 2 .8, 7 .1) . At the 
time of analysis, 93% (n=28) had completed the scheduled 
treatment course; one participant discontinued at week 
three and one remained on treatment . An end-of-treat-
ment response, SVR4 and SVR12 were achieved in 97% 
(28/29; mITT 100%, 28/28), 97% (28/29; mITT 100%, 28/28) 
and 96% (22/23; mITT 100%, 22/22), respectively . Treat-
ment failure was related to early discontinuation (n=1) 
with no relapse observed . Three participants (10%) expe-
rienced serious adverse events with none related to study 
drug . Conclusion: PrOD (with ribavirin) for eight weeks 
was highly effective among HIV-positive and HIV-nega-
tive individuals with acute and recent HCV infection . The 
optimal regimen and duration of therapy in individuals 
treated in the first year of HCV (primary or reinfection) 
requires further study .
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Resistance guided retreatment of patients 
failing NS5A inhibitors in Spain: real life data 
from the GEHEP004 cohort
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Background Hepatitis C Virus (HCV) treatment is currently 
based on NS5A inhibitors containing regimens . Most 
patient failing NS5A inhibitors develop resistance-associ-
ated substitutions (RASs), which persist for a long time, 
with important consequences on the chances for retreat-
ment . Here we report on the efficacy of currently approved 
DAA regimens for resistance-guided retreatment of 
patients failing NS5A inhibitors in HepCResp-GEHEP 004 
cohort, the largest DAA resistance cohort in Spain . Patients 
& Methods HCVREsp is a prospective multicenter cohort 
enrolling HCV infected patients treated with IFN-free 
DAA regimens at discretion of the investigators . Popula-
tion-based sequencing of HCV NS3, NS5A and NS5B genes 
was performed . After receiving a comprehensive resis-
tance interpretation report, the retreatment regimen was 
chosen . Results HCVREsp includes 7189 patients treated 
with DAAs across Spain . Data of 289 failing patients have 
been generated, and most of the patients had failed DAA 
regimens including a NS5A inhibitor [SOF/DCV (19 .0%), 
SOF/LDV (39 .1%), PrOD (14 .9%) . For patients failing SOF/
DCV (n=55), Y93H was highly prevalent at failure in GT-1b 
(75 .0%) and GT-3a (75 .0%) infected patients; 25 patients 
have been retreated so far (GT3a, 2 with SOF/RBV, 2 PR/
SOF, 4 SOF/DCV/RBV, 1 SOF-LDV, 1 SOF/LDV/RBV; GT1a, 
1 SOF/LDV, 3 SOF/LDV/RBV, 2 SOF/SIM, 3 SOF/SIM/RBV & 
1 3D/RBV; GT1b, 1 SOF/LDV, 1 3D and 1 SOF/3D/RBV; and 
GT4, 1 2D & 1 2D/RBV), and 13/18 (72%) have reached 
SVR12 . Patients failing SOF/LDV (n=113) also showed 
a high prevalence of Y93H at failure, especially GT-1b 
(82 .3%), in contrast to GT-3a infected patients (6 .2%); 
of note, three GT-4 patients failing SOF/LDV harbored 
S282T . Similarly to SOF/DCV failures, only 54/113 of SOF/
LDV failing patients have been retreated so far (GT3, 2 
SOF/DCV, 5 SOF/DCV±RBV; 1 SOF/LDV/RBV; GTs 1&4, 2 SOF/
SIM, 22 SOF/SIM/RBV, 8 SOF/LDV±RBV, 1 SOF/DCV±RBV, 4 
2D/RBV, 5 3D/RBV, 1 GRZ/EBV, 1 SOF-3D, 1 SOF/3D/RBV & 
1 MK3), with an overall retreatment efficacy of 87 .5% . 
Most patients treated with 2D/3D developed RASs, and 
11 .6% showed RASs against the three drugs; almost a half 
of the patients failing 3D/2D (14/43) have been retreated 
(9 SOF/SIM±RBV, 4 SOF/LDV±RBV and 1 SOF/SIM/LDV) . 
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Conclusions: Less than half of the patients failing first line 
interferon free NS5A regimens in Spain and a resistance 
test available at failure are waiting for new retreatment 
options . For those patients that have been retreated, we 
found suboptimal SVR12 rates for patient failing SOF/DCV . 
Genotype 3 patients failing SOF/LDV are less prone to 
develop NS5A RASs than SOF/DCV failures .
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1076
Real-World Safety and Efficacy of Ribavirin 
–free regimen of Ombitasvir/Paritaprevir/
Ritonavir for dialysis patients infected with 
HCV
Moutaz Derbala1,2, Prem Chandra3, Syed A. Mohiuddin1, 
Aliaa Amer4, Elham Elsayad5, Fadwa S. Al-Ali6, Iman I. Khater6; 
1Gastroenterology and Hepatology, Hamad Medical Corpora-
tion, Doha, Qatar; 2Medicine, Weill cornell Medical Colege, 
Doha, Qatar; 3Medical Research Center, Hamad Medical Corpo-
ration, Doha, Qatar; 4Lab Medicine& Pathology, Hematology 
Lab, Hamad Medical Corporation, Doha, Qatar; 5Clinical Phar-
macist, Hamad Medical Corporation, Doha, Qatar; 6Nephrol-
ogy, Hamad Medical Corporation, Doha, Qatar

HCV prevalence in hemodialysis patients in Qatar is 
6 .8%(predominantly Genotype 4) . Since the launch of 
the Qatar plan for “HCV control by 2020”, the treatment 
of HCV in hemodialysis patient has been a challenge . 
The approval of ombitasvir, paritaprevir, and ritonavir 
(Viekirax) has been accepted as treatment option in this 
group of patients . . We aim to explore the effectiveness 
and safety of this regimen in a Genotype 4 predomi-
nant population without using ribavirin, known to cause 
anemia . Method: Non-Interventional, single-center cohort 
study, including retrospective collection of real world 
data on 40 hemodialysis patients infected with HCV, 
19 of them completed the 12 weeks with ribavirin-free 
Viekirax regimen (plus dasabuvir for G1) and 12weeks 
follow up period . The proportion of patients achieving 
SVR12 presented and the confidence intervals of SVR rates 
were calculated using exact binomial methods and repeat-
ed-measures analysis of variance (ANOVA) was applied to 
assess differences in various laboratories and biochemical 
parameters measured over different time points . Results: 
The mean age of patients was 57 .04±16 .79 years . Most of 
patients had genotype 4 (n=14, 73 .7%), then genotype 
3, 15 .8% . One patient had genotype 1 & 4 and othe had 
genotype 4 &6 . Overall SVR 12 was 94 .7% (18/19) (95% 
CI, 75 .4 to 99 .1) . 26 .7% were Child A cirrhosis . There 
was no difference in SVR 12 between low grade fibrosis 
(stage ≤2) (14/14; 100% (95% CI 78 .5 to 100%) and high 
grade fibrosis (stage≥3) (4/5; 80% (95% CI 37 .6 to 94 .4%); 
P=0 .263 . Repeated measure analysis of variance (ANOVA) 
showed mean Hb levels decreased significantly from Week 
0 (mean Hb 11 .3±2 .4) to week 24 (mean ALT 10 .4±1 .1); 
P=0 .015 . Mean platelet counts showed an insignificant 

increasing trend from Week 0 to week 12, (P=0 .890) . Both 
mean AST and ALT levels observed to decrease with linear 
trend from week 0 to week 12, (P>0 .05) . Bilirubin showed 
transient increase by 4 . Regarding safety, no patient 
discontinued treatment because of an adverse event, 2 
patient required blood transfusions . Conclusion: ombit-
asvir/paritaprevir/ritonavir combination therapy without 
Ribavirin, is effective and safe, with low rates of anemia 
and treatment discontinuation in patients undergoing 
dialysis due to ESRD

Dynamic oflaboratory and biochemical parameters During 
Treatment

*P-value computed using repeated measure analysis of vari-
ance (ANOVA) statistical method .
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1077
An analysis of potential elimination strategies 
for hepatitis C using a budget optimization 
model for the UK
Olivier Ethgen2, Yuri Sanchez1, Andy Ingram3, Mark Nelson4; 
1HEOR, AbbVie, Mettawa, IL; 2SERFAN innovation, Namur, 
Belgium; 3Outcomes Research, Abbvie Ltd, Maidenhead, 
United Kingdom; 4Chelsea and Westminster Hospital, London, 
United Kingdom

Background::The introduction of highly effective oral 
direct-acting antivirals (DAAs) offers countries an oppor-
tunity to eliminate hepatitis C virus (HCV) and meet the 
World Health Organization (WHO) target for curing 90% 
of the population by 2030 . The aim of this study is to 
understand the optimal use of current HCV budget allo-
cations the United Kingdom (UK) based on liver fibrosis 
stage and the impact on the 2030 WHO elimination target . 
Methods: A multi-cohort Markov model assessed the clin-
ical and economic outcomes of the diagnosed HCV popula-
tion from 2017 to 2030 . The model tracked the progression 
of the 2016 prevalent HCV population and added a new 
diagnosed cohort of incident patients annually . Health 
outcomes included the number of HCV patients achieving 
a sustained virologic response (SVR) . Epidemiology, health 
utility and cost data were obtained from published liter-
ature . We used Public Health England estimates for HCV 
prevalence (214,000) and diagnosis (50%) . We assumed a 
DAA SVR rate of 95% in fibrosis stages F0-F3 and 90% in 
F4 across all HCV genotypes, an average cost of £15,000 
per treatment course based on current pricing estimates 
and a baseline budget constraint of £230 million per year . 
12 strategies encompassing all possible treatment options 
by fibrosis stage were compared, including 2 step-wise 
strategies: treat F4 first to F0 last or vice versa F0toF4 . 
We identified the budget-feasible path to elimination 
by 2030 based on current (50%) and WHO elimination 
target (90%) diagnosis rates . Results: The stepwise treat-
ment strategy F4toF0 achieved the best health outcomes 
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in all diagnosis scenarios . At the current £230m budget 
and diagnosis rate of 50%, all 107,000 diagnosed cases 
would be treated by 2025 but only 56% of the infected 
population would achieve SVR by 2030 . Furthermore, the 
undiagnosed population (50%) would continue to incur 
significant burden of £1 .23bn in medical costs if they 
remain untreated by 2030 . If 90% of the population were 
diagnosed in 2017, the current budget levels would need 
to be maintained beyond 2030 to achieve elimination by 
2030 as 88% of the infected population would achieve 
SVR . Conclusions: A stepwise strategy to treat all fibrosis 
stages prioritizing most advanced cases offers the most 
optimal use of budget in the UK . However, the population 
currently undiagnosed will incur significant burden to the 
healthcare system without access to treatment . Current 
treatment budgets are sufficient to treat the entire diag-
nosed population by 2025, but to achieve WHO targets 
for elimination greater investments in HCV screening and 
treatment are needed .
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1078
Bioequivalent pharmacokinetics for generic 
and originator Hepatitis C Direct Acting Antivi-
rals
Andrew M. Hill1, Loai Tahat2, Mohammed Khalil Mohammed3, 
Sanjay Nath4, Rabab Fayez Tayyem3, James A. Freeman5, Isma-
hane Benbitour7, Sherine Helmy6; 1Department of Transla-
tional Medicine, University of Liverpool, Liverpool, United 
Kingdom; 2Pharmaceutical Research Unit, Amman, Jordan; 
3ACDIMA BioCentre, Amman, Jordan; 4Faculty of Medicine, 
Imperial College London, London, United Kingdom; 5GP2U 
Telehealth, Hobart, TAS, Australia; 6R&D Project Innovations, 
Pharco, Cairo, Egypt; 7BEKER Laboratories, Algiers, Algeria

Background: Mass production of low-cost generic direct-
acting antivirals (DAAs) will be required to achieve targets 
of eliminating hepatitis C (HCV) by 2030 . Gilead and 
Bristol-Myers Squibb have granted voluntary licenses to 
generic companies to mass-produce the DAAs sofosbuvir 
and daclatasvir at low cost . However generic manufac-
turers need to demonstrate bioequivalent pharmacoki-
netics for their generic DAAs compared to the originator 
versions, to fulfil World Health Organization standards 
for pre-qualification . Methods: Randomised, single-dose, 
two-way, two-period pharmacokinetic studies were 
performed in 35-54 healthy volunteers, to compare generic 
forms of sofosbuvir and daclatasvir with the originator 
versions . Generics evaluated were from Pharco (Egypt), 
Beker (Algeria) and Hetero (India), versus originator 
sofosbuvir (Gilead) and daclatasvir (Bristol-Myers Squibb) . 
All studies were conducted under Good Clinical Practice 
(GCP) . Plasma concentrations of each DAA were assessed 
over 24 hours . Maximum concentration (Cmax) and Area 
Under the Curve (AUC) were calculated for each subject . 
Geometric mean ratios and associated 90% confidence 
intervals were used to compare each generic DAA with 
the originator version . Pre-specified limits for the 90% 
confidence intervals were 80% to 125% of the originator 

pharmacokinetic concentrations for AUC, and 69-145% for 
Cmax . Results: Table 1 shows summary Geometric mean 
ratios for generic versus originator versions of sofosbuvir 
and daclatasvir . All three generic forms of sofosbuvir met 
pre-specified bioequivalence criteria . The Cmax and AUC 
of daclatasvir were bioequivalent in both cases . There 
were no serious adverse events observed . Conclusions: 
The pharmacokinetics of generic sofosbuvir and daclat-
asvir were bioequivalent to the originator versions, in 
three independent single-dose PK studies . WHO pre-qual-
ification of bioequivalent generic DAAs could then permit 
their export to high-burden countries for mass treatment 
programmes .

Table 1: Geometric mean ratio (90% confidence intervals) for 
generic versus originator HCV DAAs
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1079
Evaluation of cardiac function by global longi-
tudinal strain before and after treatment with 
sofosbuvir-based regimens in HCV infected 
patients
Maria Mazzitelli1, Carlo Torti1, Jolanda Sabatino2, Greta 
Luana D’Ascoli2, Chiara Costa1, Vincenzo Pisani1, Elena Raf-
fetti3, Salvatore De Rosa2, Alessio Strazzulla1, Alfredo Focà4, 
Maria Carla Liberto4, Ciro Indolfi2; 1Department of Medical 
and Surgical Sciences, “Magna Græcia” University, Infectious 
and Tropical Diseases Unit, Catanzaro, Italy; 2Department of 
Medical and Surgical Sciences, “Magna Graecia” University, 
Cardiovascular Institute, Catanzaro, Italy; 3Department of 
Medical and Surgical Specialties, Radiological Sciences and 
Public Health, University of Brescia, Unit of Hygiene, Epidemi-
ology and Public Health, Brescia, Italy; 4Department of Health 
Sciences, “Magna Græcia” University, Institute of Microbiol-
ogy, Catanzaro, Italy

Background Possible cardiotoxicity of sofosbuvir (SOF) was 
found in animal models . In humans, this merits to be veri-
fied in real life conditions where patients with advanced 
age are being treated . Global longitudinal strain (GLS) 
is a measure of left ventricular function more reliable 
than ejection fraction (EF) . Aims We aimed at studying 
changes of GLS and EF in patients with HCV chronic infec-
tion before and after treatment with sofosbuvir based 
regimens . Patients and methods Patients eligible for 
SOF based therapy not including interferon were studied 
with transthoracic cardiac ultrasound, measuring both EF 
and GLS at four time points: before starting treatment, 
after one month, at the end of treatment and after six 
month . Results From March 2015 to December 2016, 82 
patients were enrolled (56% males, mean age 66 .12 [SD: 
9 .25] years) . Only about 20% patients did not present 
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any cardiovascular risk factors or comorbidities . A statis-
tically significant worsening of GLS was observed, either 
in patients who received DAAs for 3 months (Fig . 1A) or 
6 months (Fig . 1B) . By contrast, EF variations were not 
statistically significant . Worsening of GLS was confirmed 
in a mixed model after adjusting for BMI, liver fibrosis and 
treatment length (mean GLS increase of 0 .07 per month; 
p=0 .013) . Conclusions Worsening of left ventricular func-
tion was demonstrated after SOF based regimens using 
GLS . Although pattern of GLS differed by length of treat-
ment, possibly because of different patient characteris-
tics, worsening was found in both groups . So, the clinical 
impact of apparent cardiotoxicity of SOF regimens and its 
possible mechanisms needs to be further investigated .
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Unexpected Enhancement of Replication 
Capacity by Simeprevir for Simeprevir-Resis-
tant Variants in Genotype 1a Hepatitis C Virus
Tetsuro Shimakami1, Kazuhisa Murai1, Christoph Welsch2, 
Takayoshi Shirasaki1, Masao Honda1, Shuichi Kaneko1; 1Gas-
troenterology, Kanazawa University, Kanazawa Ishikawa, 
Japan; 2Department of Internal Medicine I, Goethe University 
Hospital-Frankfurt, Frankfurt, Germany

Background: Simeprevir is one of the representative 
NA3/4A protease inhibitors (PIs) against hepatitis C virus 
(HCV) . The presence of NS3 Q80K polymorphism often leads 
to treatment failure, especially in the case of genotype (gt) 
1a HCV infection . In this study, we aimed to clarify the 
mechanisms of treatment failure due to NS3 Q80K poly-
morphism by using gt 1a HCV cell culture . Methods: We 
generated a series of Huh-7 .5 cells, each of which harbored 
either wild-type (wt) gt 1a HCV or Q80K or Q80R mutant 
separately, where Q80K/R mutation was inserted into a 
Blasticidin S-selectable full genomic gt 1a H77S .3 replicon . 
After the cells were cultured with increasing concentra-
tions of simeprevir, the sequence of the NS3 protease 
domain was determined by a population-based sequence 
analysis and a clonal sequence analysis . The mutations 
identified by these sequence analyses were introduced 
into H77S .3/GLuc2A that had Gaussia luciferase-coding 
sequence between p7 and NS2 . The sensitivity of each 
mutant to PIs such as simeprevir, asunaprevir, grazoprevir 
or paritaprevir was analyzed . We also introduced several 
mutations into gt 1b N .2/GLuc2A and compared sensitivity 
to simeprevir with that in gt 1a H77S .3/GLuc2A . Results: 
The wt virus or Q80K/R mutant-replicating Huh-7 .5 cells 
were treated with simeprevir at 10 nM for two passages 
and its concentration was increased to 50, 100, 250 and 

500 nM for every two passages under continuous Blasti-
cidin S selection, so total of 10 passages . In case of Huh-7 .5 
cells with wt virus, mutations at 168, such as D168A/V, 
were most frequently observed after the passages . In the 
case of Huh-7 .5 cells with Q80K/R mutants, while Q80K/R 
mutations were preserved, R155K mutations were most 
frequently observed, and the clonal sequence analysis 
showed that the double mutant, Q80K/R+R155K, was 
dominantly observed . When we analyzed sensitivity of 
Q80K, Q80R, D168A/V, and Q80K/R+R155K mutants to 
simeprevir, simeprevir at lower concentrations than 1 μM 
significantly boosted replication capacity of the Q80K/
R+R155K mutant . However, this boost was not observed 
by PIs other than simeprevir . We also examined sensi-
tivity to simeprevir of Q80R+R155Q/T/G/W mutants that 
contained mutations replacing lysine at 155, simeprevir 
failed to enhance replication capacity of these mutants . 
Simeprevir also failed to boost replication capacity of a 
Q80R+R155K mutant in Gt 1b N2/GLuc2A . Discussion: 
The replication capacity of the simeprevir-resistant vari-
ants, Q80K/R+R155K, obtained from Q80K/R variants, was 
boosted by low concentrations of simeprevir . This remark-
able result indicates possible reasons for treatment failure 
among patients with NS3 Q80K polymorphism . 
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Predictive factors of treatment outcome 
among patients included in hepatitis C elimi-
nation program in Georgia
Maia Butsashvili1,2, George Kamkamidze2,1, Maia Kajaia2,1, 
Tinatin Abzianidze2, Elene Pachkoria2; 1Health Research 
Union, Tbilisi, Georgia; 2Clinic NEOLAB, Tbilisi, Georgia

Background: In April 2015, in collaboration with CDC 
and other partners, Georgia launched a comprehensive, 
national HCV elimination program that included free 
of charge treatment for all HCV infected persons . The 
purpose of this study was to evaluate predictive factors 
for sustained viral response (SVR) among patients treated 
with direct acting antivirals (DAA) within HCV elimination 
program in Georgia . Methods: Data were extracted from 
the HCV treatment program database of clinic Neolab, one 
of the major clinical sites providing HCV care and treatment 
as part of the HCV elimination program . For all patients 
included in the program, pretreatment sociodemographic 
and clinical data, treatment regimen, adherence and 
monitoring data are collected . Treatment is provided by 
sofosbuvir/ribavirin (SOF/RBV) with or without interferon 
(IFN) and sofosbuvir/ledipasvir (LDV) with or without RBV . 
Treatment outcomes were analyzed by demographic and 
clinical data, including the degree of liver fibrosis with 
patients defined as having advanced liver fibrosis (>=F3 by 
liver elastography or >3 .25 by FIB4 score) and treatment 
regimen . Multivariate analysis using logistic regression was 
conducted . Results: During April 28, 2015–April 30, 2016, a 
total of 3372 individuals with positive HCV RNA test were 
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included in the treatment program . SVR result was avail-
able for 1629 patients by the time of data analysis . Overall, 
SVR was obtained among 93 .2% of patients . By bivariate 
analysis, variables significantly associated with SVR were 
treatment regimen (92% cure rate for SOF/RBV/IFN, 77 .1% 
- for SOF/RBV 24-week and 99 .4% for SOF/LDV or SOF/LDV/
RBV regimen), genotype (with genotype 3 having highest 
cure rate of 95 .4% compared to 91 .8% and 91 .7% for 
genotype 1 and 2, respectively), liver fibrosis stage (99 .9% 
SVR among patients with low fibrosis level compared to 
87 .8% among patients with advanced fibrosis), age (99 .2% 
for age<35 with 92 .7% for older patients), gender (96 .6% 
for females and 92 .7% for males), platelet count (6 .2% for 
>=100000 and 21 .2% for <100000), ALT, AST and weight . 
After adjustment, significant association of SVR was 
observed with genotype, fibrosis stage (aOR=7 .12, 95% CI: 
2 .14-17 .26), treatment regimen (aOR=1 .08, 95% CI: 1 .04-
1 .13) and platelet count (aOR=1 .007, 95% CI: 1 .003-1 .012) . 
Conclusion: The presented study showed that by multivar-
iate analysis age, gender, weight and liver enzymes were 
not associated with SVR, while genotype, fibrosis stage, 
treatment regimen and platelet count were independent 
predictors of treatment outcome . 
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Real world experience of re-treatment by 
Ledipasvir/Sofosbuvir for patients who failed 
previous Daclatasvir plus Asunaprevir therapy: 
interim analysis from large scale nation-wide 
study
Masayuki Kurosaki, Jun Itakura, Mayu Higuchi, Yutaka Yasui, 
Nobuharu Tamaki, Kaoru Tsuchiya, Namiki Izumi; Department 
of Gastroenterology and Hepatology, Musashino Red Cross 
Hospital, Tokyo, Japan

Background & Aims: Hepatitis C patients who failed direct-
acting antiviral (DAA) therapy are one of the most diffi-
cult-to-treat populations . Emergent resistance-associated 
substitutions (RASs) in after DAA treatment failure may 
have impact on the efficacy of re-treatment . The present 
study aimed to clarify the prevalence of RASs in NS5A in 
patients who failed Daclatasvir (DCV) + Asunaprevir (ASV), 
and to evaluate the impact of these RASs on re-treatment 
by Ledipasvir (LDV)/Sofosbuvir (SOF) . Methods: This was a 
nation-wide real-world study involving 74 regional core 
centers for the treatment of liver disease in Japan . A total 
of 756 genotype 1 patients who failed prior treatment with 
DCV + ASV were registered . NS5A RASs was determined by 
population sequencing, and the prevalence was compared 
between DCV + ASV failed patients and 1,068 DAAs naive 
patients . Association between RASs and SVR was analyzed 
in patients who were re-treated by LDV/SOF . Results: The 
prevalence of NS5A RASs was significantly higher in DAA 
failed patients compared to DAA naïve patients at posi-
tion 24 (21 .9% vs . 10 .1%, p<0 .0001), 28 (24 .2% vs . 9 .0%, 
p<0 .0001), 30 (27 .6% vs . 13 .1%, p<0 .0001), 31 (72 .5% vs . 
4 .4%, p<0 .0001), 32 (6 .7% vs . 0 .2%, p<0 .0001), and 93 
(75 .6% vs . 19 .9%, p<0 .0001) . In addition, deletion at posi-
tion 32 and A92K RAS was specifically detected in DAA 
failed patients . Out of 756 patients, 295 patients were 
re-treated by LDV/SOF without RBV for 12 weeks and 
137 patients had reached 12 weeks post treatment . End 
of treatment response was 100% but SVR12 was 64% . 

Comparison of SVR12 rates between patients with and 
without NS5A RAS at each position revealed that >15% 
reduction in SVR12 rate was observed in patients having 
NS5A RAS at position 31, 32, 92, and 93 . The proportion 
of patients having 0, 1, 2, and 3 RASs at these 4 positions 
were 17 .5%, 37 .2%, 43 .8%, and 1 .5%, respectively . The 
SVR12 rates decreased in proportion to the number of 
RASs: 92%, 67%, 52%, and 0% in patients with 0, 1, 2 and 
3 RASs, respectively . Multivariable logistic regression anal-
ysis revealed that female gender (odds 2 .42, 95% CI 1 .14-
5 .12, p=0 .013) and absence of key NS5A RAS (odds 6 .83, 
95% CI 1 .51-30 .90, p=0 .021) were independent factors 
associated with SVR12 . Conclusions: NS5A RASs after DAA 
failure was highly prevalent and unique compared to DAA 
naïve patients . The presence of key NS5A RAS at position 
31, 32, 92, and 93 significantly attenuated the efficacy 
of re-treatment by LDV/SOF . SVR12 rate >90% could be 
expected only in patients with no RAS at these positions .
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Declines in HBsAg Levels Observed during 
Treatment with Ledipasvir/Sofosbuvir (LDV/
SOF) in Patients with Chronic Hepatitis B Virus 
(HBV) and Hepatitis C Virus (HCV) Infection
Chun-Jen Liu1, Wan-Long Chuang2, I-Shyan Sheen3, 
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rial Hospital (CGMH), Taoyuan, Taiwan; 4Mackay Memorial 
Hospital  , Taipei, Taiwan; 5Chia-Yi Christian Hospi-
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 , Taipei, Taiwan; 13Chi Mei Hospital , Tainan , Tai-
wan; 14China Medical University Hospital  , Taic-
hung  , Taiwan; 15Chang Gung Memorial Hospital 
 , Keelung, Taiwan; 16National Taiwan University Col-
lege of Medicine and Hospital  , Taipei, Taiwan

Background and Aims Clinical HBV reactivation neces-
sitating the initiation of HBV treatment occurred in 2% 
(2/111) of HBsAg positive genotype (GT) 1 or 2 HCV-in-
fected patients treated with LDV/SOF for 12 weeks . In 
this analysis, we evaluate the kinetics of HBsAg levels 
in patients with versus without HBV reactivation, and 
provide long term safety and efficacy follow up . Methods 
This was a retrospective analysis of patients enrolled in 
the GS-US-337-1655 study . In this study, patients infected 
with chronic HCV GT1 or GT2 and HBV (HBsAg+) not 
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currently receiving HBV treatment were treated with LDV/
SOF (90/400mg) qd for 12 weeks . HBV DNA and HBsAg 
levels and other liver tests were monitored at all study 
visits during treatment and follow up . Results At baseline, 
74 patients (67%) had HBV DNA ≥ the lower limit of quan-
tification (LLOQ, 20 IU/mL), the mean (range) of HBsAg 
titre was 1 .84 log10 IU/mL (-1 .31,+3 .83 log10 IU/mL), and 
110 patients (99%) were HBeAg negative . HBsAg declined 
during treatment followed by return to baseline during 
the post-treatment follow up: the mean changes at Weeks 
1, 4 and 12 were -0 .14, -0 .25, and -0 .47 log10 IU/mL, respec-
tively; the mean change at follow-up week 12 (FU-12) 
was -0 .01 log10 IU/mL . Overall, 37 patients (33%) had an 
HBsAg decline ≥0 .5 log10 IU/mL at Week 12 . The base-
line characteristics of these patients were comparable to 
those in patients with an HBsAg decline <0 .5 log10 IU/mL . 
70 patients (63%) experienced HBV reactivation, defined 
as a change from <LLOQ to ≥LLOQ or an increase of ≥1 
log10 from baseline ≥LLOQ, through FU-12 . HBsAg mean 
changes from baseline to Week 12 in patients who had 
HBV reactivation (n=70) and in patients who did not have 
HBV reactivation (n=41) were -0 .51 log10 IU/mL and -0 .41 
log10 IU/mL, respectively (p= 0 .1067) . The decline in HBsAg 
level at Week 12 was not correlated with the increase in 
HBV DNA at the same time point (correlation coefficient 
0 .07, p=0 .473) . All patients achieved sustained virologic 
response at FU-24 and no additional patient has initiated 
HBV therapy . Full data through FU-48 for all patients will 
be provided . Conclusions A transient HBsAg decline was 
observed in coinfected patients during treatment with 
LDV/SOF . A similar decline in HBsAg levels was observed 
at week 12 in patients with and without HBV reactivation . 
Additional studies are warranted to investigate the mech-
anism of HBsAg decline during treatment with direct-
acting antivirals in HBV/HCV coinfected patients, which 
seems independent of HBV replication .
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1084
Effect of DAA combination therapy on glucose 
intolerance improvements in HCV infection
Itaru Ozeki, Hirokazu Suii, Ryoji Tatsumi, Masakatsu Yama-
guchi, Mutsuumi Kimura, Tomohiro Arakawa, Tomoaki Naka-
jima, Yasuaki Kuwata, Takumi Ohmura, Shuhei Hige, 
Yoshiyasu Karino, Joji Toyota; Sapporo Kosei General Hospi-
tal, Sapporo, Japan

[Background] Whether DAA regimens resolve glucose intol-
erance is unclear . [Subjects and methods] The subjects were 
554 patients (pts)[mean age, 67 years; 250 men(45%); 161 
pts(29%)with cirrhosis, and 393(71%)with genotype(Gt)1] 
who had received DAA therapy and attained SVR12 . We 
measured their HbA1c levels, glycoalbumin(GA)levels, GA/
HbA1c(G/H)ratios, and TNF-a and adiponectin levels in pts 
with HbA1c≥6 .5% and GA≥20 .0% baseline(BL)and at 12 
weeks after the end of treatment . The pts were assigned 
to three groups according to their BL HbA1c levels, 
namely, <6 .2%(n=451), 6 .2-7 .0%(n=64), and >7 .0%(n=39) . 
In addition, the pts were assigned to three groups based 
on the GA levels that corresponded to these HbA1c levels, 
<16 .0%(n=329),16 .0-20 .0%(n=155), and >20 .0%(n=70) . 
We used liver stiffness measurements(LSM)using transient 
elastography to evaluate liver fibrosis . We determined LSM 
that correlated with the Metavir scores for each stage, as 
follows: F0,<3 .0kPa; F1,3 .0-8 .7kPa; F2,8 .7-9 .6kPa; F3,9 .6-
14 .5kPa; and F4,>14 .5 kPa . A value of p<0 .05 was consid-
ered statistically significant . [Results] 1) Among the pts 
who were infected with Gt 1, the HbA1c levels decreased 
significantly after treatment in the BL HbA1c 6 .2-7 .0% 
and >7 .0% group . The GA levels decreased significantly 
in all of the GA groups, regardless of the BL GA level . The 
pts who were infected with Gt 2 did not show declines in 
their HbA1c or GA levels after treatment . 2) Overall, the 
mean G/H ratio decreased significantly from 2 .83 at BL to 
2 .70 after treatment . Comparisons of the G/H ratios BL and 
after treatment revealed significant decreases; pts with F4 
fibrosis showed the largest decreases . 3) The mean TNF-a 
levels decreased significantly after treatment . No differ-
ences were observed in relation to the mean adiponectin 
levels following treatment . [Discussion] In Gt 1 pts, except 
those with BL HbA1c levels <6 .2%, the levels of these 
markers significantly decreased . HbA1c levels are report-
edly low in pts with advanced hepatic fibrosis due to the 
reduced half-life of hemoglobin . The half-life of albumin 
is prolonged to compensate for hypoalbuminemia . G/H 
ratios BL and after treatment revealed in pts with F4 
fibrosis the largest decreases . This suggested that while 
the eradication of HCV leads to improvements in hepatic 
reserve and decreased HbA1c and GA levels, the decreases 
in GA levels are particularly significant, and that this trend 
is prominent in pts with cirrhosis . The decrease in TNF-a 
levels appeared to be associated with the mechanism of 
improved glucose tolerance in pts with HCV infection . 
[Conclusion] Abnormal glucose tolerance significantly 
improve in SVR pts with Gt 1 to DAA therapy .
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Interferon-free therapies for hepatitis C: effi-
cacy and discontinuation of treatment in 
inmates vs. non-inmates
Andres Marco3, Mercè Roget4, Mercedes Vergara1,2, Man-
uel Cervantes5, Montserrat Forné6, Mireia Miquel1, Anto-
nio da Silva7, Jordi Ortiz4, Mercè Rosinach6, Meritxell Casas1, 
Jordi Sanchez-Delgado1, Joaquim Profitos4, Blai Dalmau1, 
Montserrat Sala5, Marta Navarro5; In and Out of Prison Study 
Group; 1Hepatology Unit. Digestive Disease System, Parc Tauli 
Sabadell Hospital Universitari. Institut d’investigació i Innova-
cio Parc Tauli (I3PT), Univ Aut Barc, Sabadell, Spain; 2Instituto 
Carlos III, Madrid, Spain; 3HIV and viral hepatitis program, 
Men’s Penitentiary Health Servicex, Barcelona, Spain; 4hepa-
tology Unit. Digestive disease Department, Consorci Sani-
tari Hospital de Terrassa, Terrassa, Spain; 5Infectious Disease 
Department, Parc Tauli Hospital Universitari, Institut d’inves-
tigacio i innovació Parc Tauli (I3PT), Univ Auton Barc, Sabadell, 
Spain; 6Mutua de Terrassa, Hospital Universitari, Univ Barce-
lona, Terrassa, Spain; 7Quatre Camins Penitentiary health Sys-
tem, Barcelona, Spain

Background: Chronic hepatitis C (CHC) is more prevalent 
among prison inmates than in the general population . 
Curing CHC prevents transmission inside and outside 
prisons and reduces CHC-associated burden . In Catalonia, 
inmates with CHC are treated by public healthcare teams 
into the prison . We aimed to compare the efficacy and 
discontinuation of CHC treatment in inmates versus in the 
general population . Methods: We included all patients 
treated with interferon-free treatment in the 10 prisons 
in Catalonia and all patients treated in 3 public hospitals 
in the Barcelona area between January 1, 2015 and April 
30, 2016 . We analyzed efficacy, discontinuation rate, and 
reasons for discontinuation through clinical, epidemio-
logical and viral characteristics . We analyzed sustained 
virological response (SVR), defined as virus undetectable 
12 weeks after treatment, through intention-to-treat 
and modified-intention-to-treat (excluding discontin-
uations for release from prison) analyses . Variables that 
were significant in bivariate analyses were introduced 
in a multivariate logistic regression model . Results: 1050 
patients were included (188 inmates and 862 non-in-
mates) . Compared to non-inmates, inmates were more 
likely to be younger (45 .6 vs . 59 .9 y; p<0 .001), men (OR: 
8 .71), drug users (OR: 9 .81), HIV+ (OR: 3 .35), and geno-
type 1a and 3 (OR: 1 .67) . Cirrhosis was present in 36 .2% of 
inmates vs . 41 .8% of non-inmates (p=0 .16) . Severe mental 
disturbances were similarly prevalent (11 .7% in inmates 
vs . 13% in non-inmates; p=0 .30), but inmates received 
psychotropic drugs more often (OR: 2 .31) . Overall, 98 .3% 
completed treatment . The discontinuation rate was higher 
in inmates (3 .7%; p=0 .002; OR:8 .22, 95%CI:2 .11–32 .13); 
42 .8% of inmates discontinuations were due to release . 
In the general population, the discontinuation rate was 
higher in patients > 70 y old (3 .2%; p=0 .005; OR: 6 .96, 
95%CI=1 .78–27 .14) . SVR was 93 .6% in inmates vs . 96 .5% 
in non-inmates (p=0 .08) by intention-to-treat and 97 .2% 
vs 97 .1% (p=0 .93) by modified intention-to-treat . Virologic 
failure rates were similar (3 .7% in inmates vs . 3%; p=0 .60) . 
Conclusion: In interferon-free therapies, SVR, virologic 
failure, and discontinuation are similar in inmates and 
non-inmates . However, discontinuations due to release 
are increased in inmates . Improved coordination between 
penitentiary and outside health systems could ensure ther-
apeutic continuity
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1086
SVR after all-oral DAA regimens reduces the 
risk of hepatocellular carcinoma in HIV/
HCV-coinfected patients with cirrhosis
Nicolás Merchante1, Antonio Rivero-Juárez2, Fran-
cisco Tellez3,4, Dolores Merino5, Maria Jose Rios6, Guill-
ermo Ojeda-Burgos7, Mohamed Omar8, Pilar Rincón1, 
Antonio Rivero2, Montserrat Pérez-Pérez4, Miguel Raffo5, 
Inmaculada López-Montesinos6, Manuel Márquez Solero7, 
Maria Amparo Gómez-Vidal8, Juan Macías1, Juan Anto-
nio Pineda Vergara1; HEPAVIR-cirrhosis Study Group; 1Unida 
de Enfermedades Infecciosas y Microbiología Clínica, Hospital 
Universitario de Valme, Sevilla, Spain; 2Hospital Universitario 
Reina Sofía, Córdoba, Spain; 3Hospital Universitario de Puerto 
Real, Cádiz, Spain; 4Hospital de La Línea, La Línea de la Con-
cepción, Spain; 5Complejo Hospitalario de Huelva, Huelva, 
Spain; 6Hospital Universitario Virgen Macarena, Sevilla, Spain; 
7Hospital Universitario Virgen de la Victoria, Málaga, Spain; 
8Complejo Hospitalario de Jaén, Jaén, Spain

Objective: To assess the impact of treatment with all-oral 
direct antiviral agents (DAA) on the risk of hepatocellular 
carcinoma (HCC) in HIV/HCV-coinfected patients with 
cirrhosis . Methods: The HEPAVIR cirrhosis cohort (Clini-
calTrials .gov ID: NCT02693847) prospectively recruits HIV/
HCV-coinfected pts with a new diagnosis of cirrhosis on 
the basis of liver stiffness ≥ 14 KPa (2006-2017) . Patients 
were followed-up until HCC, death or March 2017 . Primary 
end-point was HCC emergence . Incidence rates (IR) (95% 
CI) of HCC in different groups were computed . Time-to-
event analyses were performed to identify predictors of 
HCC . Results: 495 HIV/HCV-coinfected pts with cirrhosis, 
43 (8 .6%) Child-Pugh B . After a median (Q1-Q3) follow-up 
of 59 (27-84) months, 22 (4 .4%; 95% CI: 2 .6-6 .3) patients 
developed HCC . 1-year, 3-year and 5-year probability of 
HCC was 1%, 3% and 5% . The IR (95% CI) of HCC was 
0 .93% (0 .06%-1 .42%) . 366 (74%) pts received HCV treat-
ment, 106 (21 .4%) interferon (IFN)-based and 260 (52 .6%) 
with all-oral DAA . Median follow-up after all-oral DAA 
was 13 (7 .5-19) months . Overall, 303 (61%) pts achieved 
SVR . Table shows IR of HCC according to treatment strat-
egies and SVR . IR (95% CI) of HCC after DAA treatment 
was 0 .35% (0 .14%-0 .85%) whereas it was 1 .79% (1 .11%-
2 .88%) in the remaining patients (p=0 .0005) . In an analysis 
restricted to patients with SVR, IR of HCC after DAA treat-
ment was 0 .32% (0 .12%-0 .86%) vs 0% for those with SVR 
to IFN-based therapies (p=0 .27) . After multivariate anal-
yses adjusted by sex and Child-Pugh stage, age (HR 1 .11; 
95% CI: 1 .06-1 .16; p<0 .0001), baseline alpha-fetoprotein 
(HR 1 .003; 95% CI: 1 .001-1 .005; p=0 .001) and achieving 
SVR with DAA treatment (HR 0 .09; 95% CI: 0 .028-0 .287; 
p<0 .0001) were independent predictors of HCC . Conclu-
sions: SVR after all-oral DAA regimens reduces the risk of 
hepatocellular carcinoma in HIV/HCV-coinfected patients 
with cirrhosis . Thus, this study does not support an 
increased risk of HCC subsequent to these agents .
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1087
Safety and efficacy of the combination Sofos-
buvir-Ledipasvir in HCV mono-infected patients 
from the French Cohort ANRS CO22 HEPATHER
Stanislas Pol1,2; the ANRS/AFEF HEPATHER study group; 1Hepa-
tology Department, Cochin hospital, APHP, PARIS, France; 
2INSERM U1223, UMS-20 and Center for Translational Science, 
Institut Pasteur, Université Paris Descartes, PARIS, France

Background and aims. Real-life results of the Sofosbuvir/
Ledipasvir combination from the French observational 
cohort ANRS CO22 HEPATHER . In January 2017, 1808 
patients from 32 French centers had been treated: 1267 
(70%) were evaluable (follow-up greater than 25 weeks 
from start of therapy) . Methods. Demographics, history 
of liver disease were collected at entry in the cohort . Clin-
ical, adverse events, and virological data were collected 
throughout treatment and post-treatment follow-up . 
Results. 1808 HCV (1444 genotype 1, 7 genotype 2, 70 
genotype 3, 166 genotype 4 and 65 genotype 5-6) mono-in-
fected patients were given a combination of Sofosbuvir 
(SOF: 400 mg/d) and Ledipasvir (LED: 90 mg/d) with (1-1 .2 
g/d, n=472) or without ribavirin (RBV)(n=1336) . 20% of 
patients had a baseline F3 or F4 fibrosis (including 6% 
with decompensated cirrhosis); 55% were previously PR- 
(n=516) or PR+ a first generation PI- (n=114) or a DAA-ex-
perienced (n=61) . The overall SVR12 rate was 95 .6% . The 
SVR12 rate was not significantly different across geno-
types, duration of therapy or ribavirin addition (Table) . 
Most non-cirrhotic patients (97%) achieved SVR12 with 
a 12-week combination . SVR4 had a predictive value of 
SVR12 of 98% . Safety was fair: only 2% and 8% of patients 
had premature discontinuation according to RBV absence 
(not related to virologic failure or intolerance in 74%) or 
RBV addition (intolerance in 70%), respectively . Conclu-
sion. The Sofosbuvir/Ledipasvir combination is associated 
with a high rate of SVR12 in difficult-to-treat HCV-infected 
patients whatever the genotypes . The combination of 
ribavirin or the extension of the treatment from 12 to 24 
weeks does not increase the SVR rate, even in cirrhotic or 
experienced patients .
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Real-world efficacy and safety of Elbasvir and 
Grazoprevir in HCV genotype 1 or 4 infected 
patients with severe chronic kidney disease 
stage 4/5 or hemodialyzed
Laurent Alric1, Isabelle Ollivier-Hourmand2, Sophie Hillaire3, 
Maeva Guillaume4, Anais VALLET-PICHARD5, Brigitte Ber-
nard-Chabert6, Veronique Loustaud-Ratti7, Marc Bourlière8, 
Victor de Ledinghen9, Isabelle Fouchard-Hubert10, Mar-
ion Godart1, Philippe Mathurin14, Vincent Leroy11, Domi-
nique Trias12, Stanislas Pol13; 1Internal Medicine-Digestive 
Department, CHU Purpan, Toulouse, France; 2Digestive 
Department, CHU, Caen, France; 3Digestive Department, 
Hopital Foch, Suresnes, France; 4Digestive Department, CHU 
Purpan, Toulouse, France; 5Hepatology UNit, Hopital Cochin, 
Paris, France; 6Digestive Department, CHU, Reims, France; 
7Digestive Department, CHU, Limoges, France; 8Digestive 
Department, Hopital Saint Joseph, Marseille, France; 9Diges-
tive Department, CHU, Bordeaux, France; 10Digestive Depart-
ment, CHU, Angers, France; 11Digestive Department, CHU, 
Grenoble, France; 12MSD, Paris, France; 13Hepatology Unit, 
Hopital Cochin, Paris, France; 14Digestive Department, CHU, 
Lille, France

Background: HCV infection in patients with advanced 
kidney disease (CKD) is associated with an increased risk 
of all-cause and liver-related mortality . In CKD patients, 
therapy with direct-acting antiviral drugs (DAAs) requires 
special consideration of comorbid conditions and drug-
to-drug interactions . Clinical data for DAAs treatment 
in HCV-infected patients with CKD and/or on dialysis are 
limited . The aims of the study was to assess safety and effi-
cacy of grazoprevir (GZR) + elbasvir (EBR) in HCV genotype 
1 or 4 infected patients with stage 4 or stage 5 advanced 
CKD including subjects mainly on hemodialysis . Methods: 
87 HCV infected patients with CKD were included in a 
non-randomized multicentre nationwide observational 
survey . Patients with HCV genotype 1 (1a n=19; 1b n=47, 
1unclassified n=3), genotype 6 (n=1) or genotype 4 (n=17) 
received GZR + EBR 100/50 mg for 12 weeks (n=73), 16 
weeks (n=13) or 24 weeks (n=1) . Two patients (2 .2%) 
were treated with ribavirin in combination with GZR + 
EBR . Estimated glomerular filtration rate (eGFR) was 30 .5± 
34 .5 ml/min and 64/87 (73 .5%) patients were hemodia-
lyzed . Severe liver disease Metavir F3/F4 was observed in 
30 subjects (34 .4%) . Results: virological response at the 
end of treatment (EOT) was achieved in 82/84 patients 
(97 .6%) . Two subjects had a virological breakthrough . No 
difference in EOT was observed between patients with or 
without cirrhosis . EOT was similar for HCV genotype 1 and 
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4 . EOT was not influenced by hemodialysis . Sustained viro-
logical response 12 weeks after the end of therapy (SVR12) 
was achieved in 67/70 (95 .7%) patients who had ended the 
follow-up . SVR12 in the whole cohort will be available for 
the AASLD meeting . Most of the patients received many 
drugs (average 7 ± 4 .4) related to comorbidities . During 
antiviral therapy, serious adverse events (AEs) occurred in 
7/87(8 %) patients: 3 deaths (3 .4%) not related to GZR + 
EBR therapy; 2 SAEs not related to GZR+EBR, 1 SAE related 
to GZR+EBR . None patient required GZR + EBR with-
drawal . Conclusions: once-daily grazoprevir + elbasvir is 
highly effective with a low rate of adverse events in the 
very difficult to treat population with severe impairment 
and HCV genotype 1 or 4 infection .
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Safety, efficacy and tolerance of half-dose 
sofosbuvir plus daclatasvir in treatment of 
acute hepatitis C infection in patients with 
end-stage renal disease on hemodialysis: a 
prospective, single-center, open-label study
Yingli He, tianyan chen, yingren zhao; infectious diseases 
dept., hepatology institution, Xian, China

AIM: Hepatitis C Virus(HCV) infection in hemodialysis 
patients is prevalence and aggressive . Early and effective 
anti-HCV treatment in these patients may prevent virus 
spread and stabilize their kidney and liver function . The 
treatment of chronic hepatitis C and has been revolu-
tionized by the advent of directly acting antiviral(DAAs) . 
Safety, efficacy, and tolerance of DAAs in acute HCV 
infection in end-stage renal disease(ESRD) on hemodialy-
sis(HD) is unknown . The aim of this study was to evaluate 
the safety and efficacy of sofosbuvir plus daclatasvir in 
this special difficult-to-treat population . METHODS: We 

conduct a prospective and observational study in patients 
with ESRD requiring hemodialysis acutely infected with 
HCV . Patients received half dose sofosbuvir (200 mg) and 
full dose daclatasvir (60 mg) daily . The primary endpoints 
were the proportion of patients with a sustained viro-
logical response (defined as undetectable of HCV RNA 
12 weeks after the end of treatment), other primaries 
of outcomes were safety and tolerability . RESULTS: Thir-
ty-three patients were enrolled . Median HCV RNA viral 
load at baseline was log10IU/mL (1 .7-7 .8) . Twenty-four 
patients were infected with HCV genotype 2a, and 7 
patients were 1b, 2 patients were 2a+1b . All patients have 
achieved a sustained virological response 12 weeks after 
the end of treatment . Treatment was well tolerance . There 
were no drug-related serious adverse events . CONCLU-
SIONS Half dose sofosbuvir (200 mg once daily) plus full 
dose daclatasvir (60 mg once daily) could be proposed for 
acute HCV-infected ESRD patients on hemodialysis .

Figure 1 . Virological response to half dose sofosbuvir (200 
mg) and full dose daclatasvir (60 mg) treatment in patients 
with ESRD requiring hemodialysis acutely infected with HCV
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NS5B-A218S Mutation Locating Along with the 
NTP Tunnel as a Factor Involved in Virologic 
Failure after Sofosbuvir/Ledipasvir Therapy in 
Patients with Genotype 1b HCV: Evaluation by 
Bioinformatics and Molecular Dynamics
Yoshihito Uchida1,2, Shugo Nakamura3, Jun-ichi Kouyama1, 
Kayoko Naiki1, Yukinori Imai1, Nobuaki Nakayama1, 
Tomoaki Tomiya1, Satoshi Mochida1; Saitama Medical Uni-
versity; 1Department of Gastroenterology and Hepatology, 
Saitama Medical University, Iruma-gun, Saitama, Japan; 2The 
Maruki Memorial Medical and Welfare Center, Irumagun 
Saitama, Japan; 3Faculty of Information Network for Innova-
tion and Design, Toyo University, Tokyo, Japan

Aim: Although introduction of nucleotide-type NS5B poly-
merase inhibitors, sofosbuvir (SOF), improved therapeutic 
efficacies in patients with genotype 1b HCV, virologic 
failure develops in a part of the patients in real-world 
practice . The significance of baseline NS5B-RAS in the 
development of virologic failure was evaluated . Methods: 
Amino acid sequences in the NS5B regions were exam-
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ined by direct-sequencing in patients with genotype 1b 
HCV; 109 SOF-naïve patients and 7 patients showing 
viral relapse after SOF/LDV therapies . The significance of 
NS5B-RAS was evaluated by phylogenetic trees, bioin-
formatics and molecular dynamics analyses . Results: 
HCV strains carrying NS5B-S282T mutation were absent 
in all patients, while A207T, A218S, C316N and Q464E 
quadruple mutant HCV strains were detected in all of 7 
patients experiencing viral relapse, and percentages of 
these mutations were 44 .0%, 64 .2%, 55 .0% and 51 .4%, 
respectively, in HCV strains isolated from SOF-naïve 
patient . HCV strains were classified into 2 clusters with or 
without C316N mutations by the phylogenetic tree anal-
ysis based on amino acid sequences in the NS5B region, 
and mutant HCV strains were less in patients with previous 
ribavirin administration than in ribavirin-naïve patients 
(20 .3% vs 40 .0%, respectively; p<0 .05) . Bioinformatics 
revealed that aa218 and aa316 were located along with 
the NTP tunnel between the palm and finger domain of 
NS5B polymerase . Molecular dynamics demonstrated that 
the free energy requiring to pass through the tunnel was 
larger in triphosphate-SOF than in UTP in a NS5B poly-
merase carrying A218S mutations, whereas such difference 
was not seen in the wild-type NS5B polymerase . Conclu-
sion: Baseline NS5B-A218S mutation emerging with highly 
linkage to NS5B-C316N mutation may be a crucial factor 
to deteriorate therapeutic efficacy of SOF in patients 
with genotype 1b HCV . UTP contains a hydroxyl group 
at 5th-carbon position of the furan ring, while a hydroxyl 
group is replaced by a hydrophobic fluorinated-methyl 
group in triphosphate-SOF . Thus, passage of triphosphate 
SOF through the NTP tunnel may be deranged in genotype 
1b HCV strains carrying NS5B-A218S mutation in compar-
ison with UTP, since the circumstance of the NTP tunnel 
around aa218 was altered from hydrophobic (alanine) to 
hydrophilic (serine) . In such patients, therapeutic efficacy 
may be improved with co-administration of ribavirin .
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DAA Hepatitis C treatment in low socioeco-
nomic population at a Federally Qualified 
Health Center [FQHC]
Jordan Nicquette, Chellyanne C. Hinds, Zohha Tariq, 
Imtiaz Alam; Austin Hepatitis Center, Austin, TX

Background: CommUnityCare [CUC] Hepatitis C clinic 
(FQHC) was launched March 2014 . CUC serves as a safety 
net provider to Austin, Texas’ high risk uninsured, home-
less and refugee population . The clinic offered Hepatitis 
C [HCV] treatment to patients in whom barriers such as 
cost, unstable living environments and medical comorbid-
ities had previously limited access to HCV therapy . Treat-
ment regimens included direct acting antivirals (DAA) 
ledipasvir/sofosbuvir (LDV/SOF) Ombitasvir/Parataprevir/
Ritonavir/Dasabuvir (PrOD), Velpatasvir/Sofosbuvir (SOF/
VEL), Elbasvir/Grazoprevir (E/G), and Daclatasvir/Sofosbuvir 
(SOF/DCV) per AASLD guidelines on duration of therapy 
based upon HCV genotype and hepatic fibrosis . Method: 
Single center retrospective analysis was conducted on HCV 

patients who received above therapies per AASLD guide-
lines . HCV RNA levels were measured using a COBAS® 
Ampliprep/COBAS® TaqMan® HCV Test with a lower limit 
of detection of 15 IU/L . Sustained viral response [SVR12] 
was defined as undetectable HCV RNA at 12 weeks post 
treatment . The primary endpoint was the proportion of 
patients who had undetectable SVR12 . Results: March 
2014 - October 2016, 520 patients were treated with the 
above stated DAAs . Mean age 55 years; 76% males; 85% 
were uninsured; 72% genotype 1, 97% naive and 8 .5% 
were cirrhotic . We performed intention to treat anal-
ysis (ITT) and per protocol analysis (PPA – patients who 
completed therapy 12 or 24 week and returned for SVR12) . 
330 returned for SVR12 results . 326 achieved SVR12 (ITT 
63%), PPA 99%) . LDV/SOF: n = 408, ITT (66%), PPA (99%); 
PrOD: n = 33, ITT (81%), PPA (100%); SOF/DCV: n = 47, 
ITT (57%), PPA (100%); E/G: n = 10, ITT (50%), PPA (80%); 
SOF/VEL: n = 22, ITT (13%) PPA (100%) . Per protocol anal-
ysis 4 patients relapsed [2 LDV/SOF; 1 E/G; and 1 SOF/VEL] . 
LDV/SOF patients who relapsed were treatment naïve 
and non-cirrhotic . The E/G patient who relapsed had G1a, 
NS5a resistance and compensated cirrhosis . The SOF/VEL 
patient was G3, treatment naïve and cirrhotic . Conclusion: 
Our study demonstrates that treatment with DAAs can 
allow this unique vulnerable and complex population to 
achieve SVR12 with rates comparable to published study 
data . Discrepancy between SVR12, ITT and PPA rates are 
attributed to lack of transportation, relocation of patient 
and change in patient contact information . By continuing 
to treat the low socioeconomic population with DAAs at 
an FQHC, ultimately there will be a significant reduction 
in the HCV prevalence and eliminating HCV within our 
community .
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Effect of interferon free antiviral therapy on 
glomerular and tubular kidney involvement in 
HCV Child-A cirrhosis
Donatella Palazzo1, Elisa Biliotti1, Rozenn Esvan1, Fran-
cesca Tinti1, Lorenzo Volpicelli1, Alessandra Bachetoni2, Raf-
faella Labriola2, Andrea Cappoli1, Miroslava Subic Levrero4, 
Maria Domenica D’Alessandro2, Paola Perinelli1, Ilaria Umbro1, 
Paola Rucci3, Anna Paola Mitterhofer1, Gloria Taliani1; 1Clin-
ical Medicine, Policlinico Umberto I, Rome, Italy; 2Clinical 
Pathology, Policlinico Umberto I, Rome, Italy; 3Department 
of Biomedical and Neuromotor Sciences, University of Bolo-
gna, Bologna, Italy; 4Internal Medicine, Policlinico Umberto 
I, Rome, Italy

Background Hepatitis C virus (HCV) infection is associated 
with increased risk of renal disease . While HCV-related 
glomerular damage is well characterized, limited data are 
available on HCV-related tubular damage and its evolu-
tion after HCV clearance . The aim of our study was to 
evaluate the effect of viral eradication after direct anti-
viral agents (DAAs) treatment on glomerular and tubular 
damage in patients with HCV-cirrhosis . Methods 94 Child-
Pugh-A pts with cirrhosis treated with DAAs were consec-
utively enrolled . Estimated glomerular filtration rate 
(e-GFR assessed by CKD-EPI equation), urinary albumin to 
creatinine ratio (ACR), urinary α1-microglobulin to creat-
inine ratio (α1MCR) and fractional excretion of sodium 
(FeNa) were evaluated at baseline and six months after  
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treatment (FU-6) . Glomerular damage was defined 
as ACR>30 mg/g and tubular damage was defined as 
α1MCR>14 mg/g and/or FeNa>1% . Results At base-
line, glomerular and/or tubular damage occurred in 39 
pts (41 .5%): 20 pts had only tubular (51 .3%), 9 pts had 
only glomerular (23 .1%) and 10 pts had both tubular 
and glomerular (25 .6%) involvement . Patients with 
renal damage showed significantly lower e-GFR values 
than patients without damage (85 .1±5 .8 mL/min/1 .73m2 
vs 95 .2±15 .2 mL/min/1 .73m2, p<0 .05) . Among 33 exam-
ined pts with baseline tubular involvement (3 pts died,2 
relapsed,1 was lost to FU) who achieved SVR, a significant 
reduction of both α1MCR and FeNa was observed at FU-6 
(table), while evidence of tubular involvement was still 
present only in 11 pts(33 .3%;p<0 .001) . Out of 19 pts with 
baseline glomerular involvement, a significant FU-6 reduc-
tion of ACR occurred in the 13 patients without diabetes 
(p=0 .001), 11 of whom (84 .6%) showed normal ACR 
values . Interestingly, no change occurred in the 6 patients 
with diabetes (table) . Conclusions Our study is the first 
to demonstrate that HCV-related tubular damage may 
reverse after successful antiviral therapy . Instead, glomer-
ular damage may improve after HCV clearance only in the 
absence of a competing diabetes-induced damage .

Effect of DAAs treatment on Renal Involvement
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Real-world patterns of therapy utilization and 
outcomes in 7098 genotype 1-6 HCV patients: 
data from the TRIO network.
Steven L. Flamm1, Bruce Bacon2, Michael P. Curry3, 
Douglas T. Dieterich4, Kris V. Kowdley5, Scott Milligan6, 
Naoky C. Tsai7, Zobair M. Younossi8, Nezam H. Afdhal3; 1North-
western Feinberg School of Medicine, Chicago, IL; 2Saint Louis 
University School of Medicine, St. Louis, MO; 3Beth Israel Dea-
coness Medical Center, Boston, MA; 4Ichan School of Med-
icine at Mount Sinai, New York, NY; 5Liver Center, Swedish 
Medical Center, Seattle, WA; 6Trio Health Analytics, La Jolla, 
CA; 7Queens Medical Center University of Hawaii, Honolulu, 
HI; 8Center for Liver Diseases, Department of Medicine, Inova 
Fairfax Hospital, Falls Church, VA

AIM: To examine changes in treatment preferences with 
approval of new therapies for HCV and assess outcomes 
with preferred treatments and in subgroups that histor-
ically have reduced cure rates . METHODS: Data were 
collected from providers and specialty pharmacies through 
Trio Health’s disease management program . HCV-infected 
patients (n=7098) who initiated anti-HCV therapy from Jan 
to Dec 2016 were included . RESULTS: In 2016, 6 regimens 
accounted for 99% (7027/7098) of initiated treatment: 
67% (4730) ledipasvir/sofosbuvir (LDV/SOF) +/- ribavirin 

(RBV), 12% (848) SOF/velpatasvir (SOF/VEL) +/- RBV, 7% 
(493) daclatasvir (DCV) + SOF +/- RBV, 6% (445) elbasvir/
grazoprevir (EBR/GZR) +/- RBV, 5% (371) SOF + RBV, and 
2% (140) ombitasvir-paritaprevir-ritonavir, and dasabuvir 
(PrOD) +/- RBV . Population characteristics and per protocol 
(PP) SVR12 rates by time period and genotype (GT) are 
provided in the TABLE . The regimen distribution by GT 
differed between Jan-Jun (1H) and Jul-Dec (2H) of 2016 . 
By GT, PP SVR12 rates in 2H2016 increased or remained 
the same as 1H2016 . PP SVR12 rates in subgroups with 
impaired kidney function, HIV coinfection, prior treatment 
experience, prior transplant, or cirrhosis were >=95% . 
SUMMARY: PP SVR12 rates increased slightly from 1H to 
2H2016 for most patients . Subgroups stratified by charac-
teristics historically associated with reduced SVR12 rates 
achieved per protocol SVR12 of 95% or higher .

Population characteristics and PP SVR12
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Safety and Efficacy of Sofosbuvir/Velpatasvir 
in a Genotype 1-6 HCV Infected Population 
from Singapore, Malaysia, Thailand, and 
Vietnam: Results from a Phase 3, Clinical Trial
Seng Gee Lim1, Rosmawati Mohamed2, Phuong Le3, 
Hoi Poh Tee4, Brian L. McNabb5, Sophia Lu6, Julia Lu7, 
John McNally5, Diana M. Brainard5, Mani Subramanian5, 
Chee-Kiat Tan8, Tawesak Tanwandee9, Kinh Nguyen Van10, 
Teerha Piratvisuth11; 1Division of Gastroenterology and Hepa-
tology, National University Hospital, Singapore, Singapore; 
2Department of Medicine, University of Malaya, Kuala Lum-
pur, Malaysia; 3People’s Hospital 115, Ho Chi Minh City, Viet 
Nam; 4Gastroenterology Unit, Medical Department, Hospital 
Tengku Ampuan Afzan, Jalan Tanah Putih, Kuantan, Malay-
sia; 5Clinical Research, Gilead Sciences Inc, Foster City, CA; 
6Biostatistics, Gilead Sciences, Inc, Foster City, CA; 7Virology, 
Gilead Sciences, Inc, Foster City, CA; 8Department of Gastroen-
terology and Hepatology, Singapore General Hospital, Singa-
pore, Singapore; 9Division of Gastroenterology, Department 
of Medicine, Siriraj Hospital, Mahidol University, Bangkok, 
Thailand; 10National Hospital for Tropical Diseases, Hanoi, 
Viet Nam; 11NKC Institute of Gastroenterology and Hepatol-
ogy, Prince of Songkla University, Hat Yai, Thailand

Background: The prevalence of hepatitis C virus (HCV) in 
Singapore, Malaysia, Thailand, and Vietnam, ranges from 
1-3% . Because of the heterogeneity of genotypes (GTs) in 
these countries (primarily GT1, 2, 3, and 6), there is a crit-
ical need for a pangenotypic, all oral regimen to address 
the burden of HCV infection . Treatment with sofosbuvir 
(SOF)/velpatasvir (VEL) results high sustained virologic 
response rates 12 weeks after therapy (SVR12) in GT1-6 
HCV infected patients in clinical trials and real-world 
settings . This study evaluated the efficacy and safety of 
SOF/VEL for 12 weeks in patients with chronic GT1-6 HCV 
infection . Methods: Treatment experienced and treatment 
naïve patients with chronic GT1-6 HCV infection with no 
cirrhosis or with compensated cirrhosis were eligible to 
enroll in a single-arm, open-label trial to receive a fixed 
dosed combination of SOF/VEL 400/100 mg daily for 12 
weeks . Patients were recruited from 13 sites in Singapore, 
Malaysia, Thailand, and Vietnam . The primary efficacy 
endpoint was SVR12 using the CAP/CTM HCV 2 .0 assay 
(LLOQ =15 IU/mL) and the primary safety endpoint was 
adverse events (AEs) leading to SOF/VEL discontinuation . 
Results: A total of 111 patients were enrolled and treated . 
Of these, 51% were male, 14% had compensated cirrhosis, 
18% were treatment-experienced, 82% had IL28B CC 
genotype, 20% had GT1a, 23% GT1b, 3% GT2, 23% GT3, 
and 31% GT6 HCV infection . The mean (range) age and 
body mass index of enrolled patients were 46 (23-75) years 
and 24 (17-37) kg/m2, respectively . The overall SVR12 rate 
was 97% (108/111), with by GT SVR12 rates presented in 
the Table . All 3 patients who did not achieve SVR experi-
enced virologic relapse . All 15 cirrhotic patients, including 
8 with GT3 HCV infection achieved SVR12 . Virology data 
will be presented . There were no discontinuations due to 
AEs . There were 50 patients (45%) who experienced any 
adverse events (AEs), with no AEs occurring in >10% of 
patients . No serious or severe AEs were assessed by the 
investigator as related to study drug and there were no 
deaths . Conclusions: Treatment with the single tablet, 
pangenotypic regimen of SOF/VEL for 12 weeks was 
highly effective and well tolerated in a GT 1,2,3, and 6 
HCV infected population with and without cirrhosis from 
Singapore, Malaysia, Thailand, and Vietnam .

SVR12 for GT1-6 HCV infected Patients

a . Sequence analysis to determine genotype pending
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Higher occurrence of HCC in DAAs therapy 
than in Peg-IFN based therapy in patient with 
chronic hepatitis C related cirrhosis
Blaise K. Kutala1,2, Feryel Mouri1, Nathalie Boyer1, Corinne Cas-
telnau1, Nathalie Giuily1, Pierre Bedossa1, Dominique C. Valla1, 
Tarik Asselah1,2, Patrick Marcellin1,2; Beaujon Hospital APHP; 
1Beaujon Hospital APHP, CLICHY, France; 2INSERM U1149, 
PARIS, France

Background: The sustained virologic response SVR with 
Interferon-based (IFN) treatment of chronic hepatitis C 
(CHC) is associated with decreased long-term risk of hepa-
tocellular carcinoma (HCC) in patient with advanced liver 
fibrosis . However, the impact of direct-acting antiviral 
(DAAs) therapy on the occurrence of HCC in SVR patient 
with advanced fibrosis is controversial . The aim of this 
study was to compare the occurrence of HCC in SVR patient 
with advanced fibrosis treated with IFN vs DAAs following 
the SVR . Methods: We prospectively compared the 
outcome of consecutive SVR CHC patients with advanced 
fibrosis treated in Beaujon Hospital . SVR patients with 
DAAs therapy were matched based on age and gender 
with SVR patients with IFN therapy (1:2) . Fibrosis stage 
(METAVIR F3 or F4) was determined by liver biopsy . 
Patients included in national cohorts or clinical trials 
were excluded . Results: A total of 951 SVR CHC patients  
with advanced fibrosis (634 with IFN and 317 with DAAs) 
were included . Baseline characteristics of two groups were 
balanced . Overall 685 patients (72%) were men, 46% 
were fibrosis stage F4, median age and follow-up were 53 
years and 4 .2 years, respectively . The cumulative rate of  
HCC trended to be lower in the IFN group than in the  
DAAs group (0 .9% vs 1 .9% at 4 years, p=0 .054), while the 



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 587A

 Denotes AASLD Presidential Poster of Distinction

cumulative rate of HCC was significantly higher in DAAs 
(1 .1% vs 2 .4%, p=0 .033, respectively) when analysis was 
formed including only patients with fibrosis stage F4 
(Kaplan-Meier analysis) . The cumulative rate of hepatic 
decompensation (1 .4% vs 1 .3% at 4 years) and survival 
(0 .7% vs 0 .8% at 4 years) were similar between two groups . 
differ between the two groups Multivariate analyses using 
the Cox proportional hazard model revealed that the 
risk of HCC was lower in IFN group than in DAAs group 
(hazard ratio (HR), 0 .26), while the risk of hepatic decom-
pensation and overall mortality were the same . Predictors 
of HCC occurrence were anti-hepatitis B core antigen (HR, 
2 .53) in IFN group and the presence of diabetes (HR, 2 .15) 
and age >57 years (1 .58) in the DAAs group . Conclusions: 
In cirrhotic patients, the risk of early HCC occurrence was 
lower in IFN group than in DAAs group during the 4-year 
post treatment follow-up . Disprancies in HCC rates found 
in different studies may due to the proportion of F3 and F4 
and /or the absence of accurate staging with liver biopsy . 
Hepatic decompensation and survival were similar in the 
two groups . This results need to be confirm with a longer 
follow-up .
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Safety and Efficacy of Velpatasvir and Sofosbu-
vir-based Regimens for the Treatment of HCV 
Genotype 1-6: Results of the HCV-TARGET Study
Charles S. Landis1, Mark S. Sulkowski2, Nancy Reau3, 
Glen A. Lutchman4, Monika Vainorius5, Tania M. Wel-
zel6, Stefan Zeuzem6, Mandana Khalili7, David R. Nelson8, 
Anna S. Lok9, Michael W. Fried5, Norah Terrault10; HCV-TAR-
GET Network; 1University of Washington, Seattle, WA; 2Johns 
Hopkins, Baltimore, MD; 3Rush University Medical Center, Chi-
cago, IL; 4Stanford University, Palo Alto, CA; 5University of 
North Carolina Chapel Hill, Chapel Hill, NC; 6Goethe University 
Hospital, Frankfurt, Germany; 7UCSF/San Francisco General 
Hospital, San Francisco, CA; 8University of Florida, Gainesville, 
FL; 9University of Michigan, Ann Arbor, MI; 10University of 
California, San Francisco, San Francisco, CA

Background: Sofosbuvir/Velpatasvir (SOF/VEL) 12 week 
regimen is approved for treatment of hepatitis C virus 
(HCV) genotypes (GT) 1-6 infection in treatment naïve (TN) 
and experienced (TE) patients with or without cirrhosis . In 
patients with decompensated cirrhosis addition of Riba-
virin (RBV) is recommended . We report real-world safety 
and efficacy of SOF/VEL in HCV-TARGET participants . 
Methods: Patients enrolled were treated according to the 
local standards of care at academic (n=45) and commu-
nity medical centers (n=19) in North America (n=60) and 
Europe (n=4) . Demographics, clinical course, and adverse 
events were abstracted from medical records and inde-
pendently monitored . This analysis includes patients who 
started SOF/VEL +/- RBV before May 2017 . Results: 570 

patients treated with SOF/VEL: SOF/VEL alone was used 
in 451 patients and 119 had RBV added(see Table 1) . 
Overall, SVR12 for SOF/VEL is 98% (GT1 95%, GT2 96%, 
GT3 100%) (TN 100%, TE 86%) and for SOF/VEL+RBV is 
89% (GT1 87%, GT2 100%, GT3 88%) (TN 91%, TE 89%) . 
Adverse events occurred in 45% of patients and included 
fatigue (12%), headache (11%), nausea (6%) and anemia 
(4%, all containing RBV) . Nineteen patients (3%) reported 
SAEs (2% SOF/VEL, 8% SOF/VEL+RBV) . Conclusion: SOF/
VEL-based regimens in this real-world cohort show overall 
high efficacy (SOF/VEL, 98% SVR; SOF/VEL+RBV, 89% SVR) 
with the lowest SVR in decompensated GT3 patients who 
took RBV (SVR 86%) . SOF/VEL has been used predomi-
nantly among GT2/3 naïve patients, while SOF/VEL+RBV 
has been concentrated in cirrhotics with prior decompen-
sation, DAA failures, and TE GT3 pts . Safety and virologic 
results for all 570 patients will be presented .
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1097
Direct Acting Antiviral Therapy for Waitlist 
Candidates with Hepatocellular Cancer: Influ-
ence on Locoregional Therapy en route to 
Transplant and Explant Pathology
Meera Ramanathan1, Myunghan Choi3, Mark Pedersen2, 
Anil B. Seetharam4,5; 1Internal Medicine, Banner University 
Medical Center, Phoenix, AZ; 2Division of Digestive and Liver 
Diseases, University of Texas Southwestern, Dallas, TX; 3Ari-
zona State University College of Nursing and Health Inno-
vation, Phoenix, AZ; 4Digestive Disease Institute, Banner 
University Medical Center Phoenix, Phoenix, AZ; 5Transplant 
and Advanced Liver Disease Center, Banner University Medical 
Center Phoenix, Phoenix, AZ

Rationale: Direct Acting Antiviral (DAA) therapy is often 
deferred until post liver transplant (LT) in waitlisted 
patients with decompensated Hepatitis C (HCV) related 
cirrhosis and high “biologic” model for end stage liver 
disease (MELD) scores . DAA utilization in subjects with 
relatively lower biologic MELDs and hepatocellular cancer 
(HCC) accruing MELD exception points is variable . Recent 
reports suggest a link between DAA therapy and devel-
opment of HCC . Aim: Compare locoregional therapy 
outcomes en route to and explant pathology with LT in 
DAA treated and untreated HCV cirrhotic cohorts awaiting 
transplant . Methods: Retrospective cohort study (2014-
2017) including consecutive subjects with: HCV related 
cirrhosis, MELD-Na <15, HCC presenting within T2/Milan 
criteria and listed for LT . Cohort divided into those 
receiving DAA therapy prior to LT (treatment group) 
and those who did not (untreated) with clinical and viral 
demographics collected . Presenting tumor characteristics: 
size and number of lesions, Alfa-fetoprotein (AFP); and 
number of locoregional therapy sessions/modalities tabu-
lated . Wait time to surgery recorded for subjects under-
going LT and explant pathology reports reviewed for 
presence of lymphovascular invasion . Significant differ-
ences in continuous variables between cohorts identified 
by T-test; categorical with Chi-Square; p<0 .05 . Subgroup 
analysis for subjects undergoing LT performed using 
Chi-square analysis for association with lymphovascular 
invasion, p<0 .05 . Results: 63 patients met inclusion criteria, 
44 treated with DAA prior to LT and 19 untreated . Overall 
SVR12 for the treated group was 37/44 (84%) . 51/63 (81%) 
of subjects underwent LT [36/44 (81%) treated, 15/19 
(79%) untreated] at an average of 403 .38± 197 .55 days 
[396 .22 ± 196 .39-treated vs 420 .53 ± 206 .18-untreated, 
p=0 .693] . No significant differences existed between 
treated and untreated groups with regards to clinical 
and viral demographics, presenting tumor characteristics, 
number of locoregional therapy sessions, waitlist dropout, 
or frequency of lymphovascular invasion on explant . On 
subgroup analysis of subjects undergoing LT: AFP>250ng/
mL (p=0 .003) and multifocal HCC (> 1 lesion) (p=0 .006) 
were associated with lymphovascular invasion on explant 
while DAA therapy was not (p=0 .578) . Conclusion: DAA 
therapy for waitlist active HCV candidates accruing MELD 
exception is efficacious with no deleterious effects on 
bridging locoregional therapy nor increase in frequency 
of lymphovascular invasion on explant . Lymphovascular 
invasion appears driven by tumor related characteristics 
(AFP and number of lesions) irrespective of DAA utiliza-
tion prior to LT .
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1098
Baseline resistance does not impact hepatitis 
C sustained response rates using approved 
direct acting antivirals (DAAs) in a real world 
setting
Nicole Loo1, Naim Alkhouri1, Fred Poordad1, Lisa D. Pedicone2, 
Kimberley Christensen1, Kim M. Hinojosa1, Tram Pham1, Jen-
nifer Wells1, Carmen Landaverde1, Eric Lawitz1; 1Texas Viral 
Institute, San Antonio, TX; 2R&R Strategies, Inc., Atlanta, GA

Background: Clinical trial data using DAAs have shown 
response rates in the 90-100% range . Treatment failures 
have often been attributed to poor compliance or resis-
tance-associated substitutions (RAS) . A large data set of 
real world resistance testing and its impact on response 
rates has not been reported in the US .This observational 
study was designed to assess clinical outcomes in patients 
with chronic hepatitis C treated with DAAs in a commu-
nity health center . Methods: Since 5/2015, 1250 patients 
with CHC were evaluated for DAA therapy . Of those, 276 
did not meet insurance prior authorization criteria, 28 
were underinsured/uninsured, and 11 were put on hold 
for various reasons . Data is available for 935 patients who 
were treated for a minimum of 4 weeks with an approved 
DAA regimen (SOF/LDV, DCV+SOF, OBV/PTV/r+DSV, 
SMV+SOF, SOF+RBV, SOF/VEL, EBR/GRZ) with or without 
RBV . Prescribed treatment was for 8, 12, 16 or 24 weeks 
based on FDA approved labeling and depended on drug 
regimen, genotype, baseline viral load, and/or presence/
absence of cirrhosis . Results: Overall, 99% (858/866) of 
patients who had HCV RNA results available at the end of 
treatment had undetectable HCV RNA . Of those patients 
with HCV RNA results available at the end of follow up, 
99% (751/762) achieved SVR . Baseline HCV resistance 
testing was performed in 76% (711/935) of patients . RASs 
were detected in 61% (435/711) of patients tested . Fifteen 
patients had baseline Y93 RAS and 15/15 achieved SVR . 
Of the 11 failures, 9 were GT1a and all had baseline RAS 
testing . RASs were detected in 6 of the 9 patients (4=Q80, 
1=Q80/S556, 1=Q30) . Conclusion: Patients treated at a 
single community site can achieve SVR rates comparable to 
clinical trials . These results demonstrate that the currently 
approved HCV DAAs can result in a 99% cure rate with 
very little impact from baseline RASs .

Baseline Characteristics [N=935; N(%)]
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1099
Ledipasvir / Sofosbuvir plus Ribavirin as highly 
effective regimen for recombinant strain 
RF1_2k/1b patients within Georgian national 
hepatitis C elimination program
Marine Karchava1,2, Nikoloz Chkhartishvili1, Lali Sharvadze2,3, 
Akaki Abutidze1,2, Natia Dvali1, Lana Gatserelia1,2, Lela Dzi-
gua1, Natalia Bolokadze1, Adam Kotorashvili4, Paata Imnadze4, 
Amiran Gamkrelidze4, Muazzam Nasrullah5, Juliette Morgan6, 
Francisco Averhoff5, Tengiz Tsertsvadze1,3; 1Infectious Dis-
eases, AIDS and Clinical Immunology Research Center, Tbilisi, 
Georgia; 2Hepatology Clinic- Hepa, Tbilisi, Georgia; 3Ivane 
Javakhishvili Tbilisi State University, Tbilisi, Georgia; 4National 
Center for Diseases Control and Public Health, Tbilisi, Georgia; 
5Division of Viral Hepatitis, National Center for HIV/AIDS, Viral 
Hepatitis, STD and TB Prevention, CDC, Atlanta, GA; 6South 
Caucasus CDC Office, Tbilisi, Georgia

Background: Hepatitis C virus (HCV) recombinant strain 
RF1_2k/1b is common in ethnic Georgians . This chimera 
virus contains genomic fragments of genotype 2 and 
genotype 1 and is misclassified as genotype 2 if only struc-
tural region is studied . We aimed to evaluate impact of 
RF1_2k/1b strain on Direct Acting Anti-viral (DAA) treat-
ment outcomes within Georgian national hepatitis C elim-
ination program . Methods: Study included 167 patients 
with HCV genotype 2 as determined by 5 untranslated 
region/Core (5’UTR/Core) genotyping assay . In addition 
to standard genotyping non- structural 5B (NS5B) region 
was sequenced and genotyping results compared . Study 
patients were treated within national hepatitis C elimina-
tion program with sofosbuvir/ribavirin (SOF/RBV), inter-
feron/sofosbuvir/ribavirin (IFN/SOF/RBV) or ledipasvir/
sofosbuvir/ribavirin (LDV/SOF/RBV) regimens respectively . 
Results: Of 167 patients evaluated 129 had RF1_ 2k/1b 
genotype, while remaining 38 were infected with either 
2a, 2c or 2k subtypes . Overall, sustained virologic response 
(SVR) was achieved more in genotype 2 than RF1_2k/1b 
patients (97 .3% vs . 80 .6%, p=0.004) . LDV/SOF/RBV for 12 
weeks was highly effective among both genotype 2 and 
RF1_ 2k/1b (100 .0 % and 97 .9%, p=0.99) patients . Among 
129 RF1_2k/1b patients SVR rate among LDV/SOF/RBV for 
12 weeks was superior (97 .9% SVR) to SOF/RBV for 12 
(56 .4%, p<0.0001) or 20 weeks (79 .2%, p=0.01) . IFN/SOF/
RBV 12 week also demonstrated better response than SOF/
RBV 12 weeks (88 .9% vs . 56 .4%, p=0.02) in these patients . 
Conclusions: High prevalence of RF1_2k/1b strain can 
significantly affect treatment outcomes . In our study, IFN/
SOF/RBV and especially LDV/SOF/RBV found to have signifi-
cantly higher SVR in patients infected with RF1_2k/1b 
strain as compared to standard HCV genotype 2 treatment 
with SOF/RBV 12 or 20 weeks . There is need for reassessing 
existing modalities for the management of HCV genotype 

2 infections, especially in areas with high prevalence of 
RF1_2k/1b strain .
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Efficacy and safety of new direct antiviral 
agents in HCV infected patients with Diffuse 
Large B Cell Non-Hodgkin Lymphoma
Marcello Persico1, Andrea Aglitti1, Rosa Caruso1, Amalia De 
Renzo2, Carmine Selleri3, Catello Califano4, Ludovico Abe-
navoli5, Alessandro Federico6, Mario Masarone1; 1Internal 
Medicine and Hepatology, University of Salerno, Salerno, 
Italy; 2Hematology Department, Federico Secondo Univer-
sity, Naples, Italy; 3Department of Hematology, University of 
Salerno, Salerno, Italy; 4Hematology Department, Umberto 
I Hospital, Nocera Inferiore, Italy; 5Department of Health 
Sciences, University Magna Græcia, Catanzaro, Italy; 6Hepa-
togastroenterology Division, University of Campania “Luigi 
Vanvitelli”, Naples, Italy

Introduction: The association of HCV with Non-Hodgkin 
Lymphoma(NHL) is well demonstrated . Direct antiviral 
agents(DAA) showed high efficacy and safety in HCV, 
and preliminary data seem to confirm their activity on 
low-grade NHL . The question arises as whether or not-and 
how-to treat the HCV patients suffering from diffuse large 
B cell lymphomas(DLBCL) . Aim of this observational study 
was to evaluate whether the DAAs treatment of DLBCL/
HCV patients in concomitance with chemotherapy is 
safe and effective. Methods:20(13 males and 7 females), 
HCV1b subjects, undergoing chemotherapy for DLBCL, 
were enrolled . After informed consent, all the patients 
underwent to antiviral therapy with sofosbuvir/ledip-
asvir and chemotherapy (19 R-CHOP, 1 CHOP) for DLBCL . 
Complete hematological and hepatological evaluations 
were made . A historical retrospective cohort of 101 DLBCL/
HCV positive patients not undergone to antiviral treat-
ment was enrolled for comparison . Results: DAA-treated 
and untreated patients were similar for sex distribu-
tion, IPI score and NHL stage, and differed for age(older 
in treated), chemotherapy and use of antiviral therapy . 
Overall-survival(OS) and disease-free-survival(DFS) were 
evaluated among a 52 weeks of follow-up . No statis-
tical difference was found in OS after 52 weeks(p:0 .122), 
whereas a statistically significant higher DFS was achieved 
in treated patients(p:0 .036) . At the multivariate analysis, 
only IPI score and DAA were independently correlated 
with a better DFS . No differences in adverse events were 
reported . Conclusions:DAA-treatment in concomitance 
with chemotherapy showed to be safe and effective in 
influencing the remission of aggressive lymphomas in HCV 
patients .
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1101
Liver volume as a predictor of functional 
improvement post DAA treatment
Tommaso Di Maira1, Asunción Torregrosa2, Vicente Navar-
ro-Aguilar2, Daniel S. Mateos3, Victoria Fornés3, Marina Ber-
enguer1,4; 1Hepatology and Liver Transplantation, La Fe 
University Hospital, Valencia, Spain; 2Radiology, Abdomi-
nal Organs Department, La Fe University Hospital, Valencia, 
Spain; 3Biostatistics Unit, Instituto de Investigación Sanitaria 
(IIS) La Fe, Valencia, Spain; 4Ciberehd (Centro de Investigación 
Biomédica en Red de Enfermedades Hepáticas y Digestivas), 
Madrid, Spain

Background&Aims: New direct antiviral agents(DAA) for 
HCV treatment result in sustained viral response (SVR) in 
most patients . However, predicting the point of no-re-
turn is still an unmet need for those with advanced liver 
disease . Aim: to assess if baseline liver volume is a predictor 
of post-SVR liver function . Methods: cirrhotic patients 
assessed for liver transplantation and consecutively treated 
with DAA between September 2014-2015 who achieved an 
SVR were included . Pre-treatment liver(LV) and spleen(SV) 
volumes adjusted by Body Surface Area (BSA) were calcu-
lated from CT/MR images . Liver function was assessed 
by Child-Turcotte-Pugh (CTP) and MELD scores and a 
multivariate mixed regression model was used to iden-
tify baseline factors associated with improvement of liver 
function overtime . Results: We included 42 patients with 
a median age of 58 .6 years (Q1-Q3: 52 .7 - 68 .8); MELD, 
14(11-17); CTP, 9(8-10); LV, 1400 .9 mL(1183 .2-1601 .4); 
SV, 782 .9 mL(490 .6-1118 .8) . MELD scores at baseline and 
at last control were 14(11-17) and 10(8-12), respectively 
(p<0 .001); CTP scores were 9(8-10) and 6(5-7), respectively 
(p<0 .001) . In the multivariate model, higher LV/BSA was 
associated with an improvement of MELD and CTP over 
time (p=0.03 and p=0.044, respectively) . Conclusion: LV is a 
non-invasive tool that can predict functional improvement 
in cirrhotic patients undergoing DAA therapies .
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1102
Directly observed therapy with sofosbuvir/ledi-
pasvir for 8 weeks is highly effective in treat-
ment-naive, non-cirrhotic genotype 1 patients 
with borderline compliance receiving opioid 
agonist therapy
Stephan Moser1, Angelika Schütz2, Cornelia Schwanke2, 
Raphael Schubert2, Julian Luhn2, Enisa Gutic1, Hans Halt-
mayer2, Michael Gschwantler1; 1Department of Internal Med-
icine IV, Wilhelminenspital, Vienna, Austria; 2Ambulatorium 
Suchthilfe Wien, Suchthilfe Wien gGmbH, Vienna, Austria

Background: An important subgroup of people who 
inject drugs (PWID) receives opioid agonist therapy (OAT) 
under direct observation of a physician or nurse at a 
low-threshold drug treatment facility or pharmacy on a 
daily basis . Most of these patients suffer from psychiatric 
comorbidities and are reluctant or unable to go to special-
ized hepatitis centers . Our hypothesis was that chronic 
hepatitis C in these difficult-to-treat patients could be 
optimally managed if modern, interferon-free regimens 
were applied together with OAT under direct observation 
of a physician or nurse at a low-threshold drug treatment 
facility . Methods: In this open-label, non-interventional 
study (ClinicalTrials .gov number, NCT02638233), 40 PWID 
with borderline compliance and previously untreated 
chronic HCV genotype (GT)1 infection without cirrhosis 
were treated with sofosbuvir/ledipasvir for 8 weeks (male/
female: 29/11; mean age: 38 .9 ± 8 .7 years; GT1a/1b: 34/6) . 
Patients received antiviral treatment together with OAT 
under direct observation of a physician or nurse at the 
“Ambulatorium Suchthilfe Wien” – a low-threshold drug 
treatment facility in Vienna, Austria . Only in some cases 
the drugs were given to the patient for self-administration 
during the weekend . Results: All 40 patients finished the 
8-week treatment course . Following this concept of directly 
observed therapy, adherence to antiviral therapy was 
excellent: Only 3 scheduled dates for ingestion of the anti-
viral therapy in combination with OAT were missed by the 
40 patients . Twelve weeks after end of therapy sustained 
virologic response (SVR12) could be confirmed in all 40 
patients (SVR12 rate: 100%) . Conclusion: Directly observed 
therapy of chronic HCV GT1 infection with sofosbuvir/
ledipasvir for 8 weeks at a low-threshold drug treatment 
facility is highly effective in treatment-naïve, non-cirrhotic 
patients with borderline compliance receiving OAT . By this 
concept chronic hepatitis C can be cured in a group of 
difficult-to-treat patients, who are unable to be treated at 
hepatologic centers . It should be stressed that successful 
treatment of these patients is not only beneficial for them-
selves but also for the general population because further 
transmission of the virus may be prevented . 
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Real-World Effectiveness of Sofosbuvir-based 
Regimens for Hepatitis C Treatment among 
People Who Inject Drugs and those in Opioid 
Substitution Therapy in Canada
Naveed Z. Janjua1,2, Maryam Darvishian1,2, Mei Y. Chong1, 
Alnoor Ramji2, Eric M. Yoshida2, Nazrul Islam1,2, Zahid Butt1,2, 
Darrel Cook1, Nuria Chapinal1, Maria Alvarez1, Mark Tyn-
dall1,2, Mel Krajden1,2; The BC Hepatitis Testers Cohort Team; 
1BC Centre for Disease Control, Vancouver, BC, Canada; 2Uni-
versity of British Columbia, Vancouver, BC, Canada

Background: Although data confirming high effectiveness 
of direct acting antiviral agents is emerging from real-
world cohorts, gaps remain for people who inject drugs 
(PWID), a population group that has been largely excluded 
from interferon-based treatments and who account for 
most new infections and reinfections in many countries . 
We evaluated the effectiveness of Sofosbuvir-based regi-
mens, including ledipsavir/sofosbuvir (LDV/SOF) and sofos-
buvir/ribavirin (SOF/RBV) in treating HCV genotypes 1 
(GT1) and 3 (GT3) respectively, among PWID and those 
on opioid substitution therapy (OST) using a population 
based cohort in British Columbia, Canada . Methods: The 
BC Hepatitis Testers Cohort includes all individuals tested 
for HCV (~1 .7 million) from 1990-2016 integrated with 
medical visit, hospitalization and prescription drug data . 
This analysis included PWID and those on OST who were 
prescribed then standard of care LDV/SOF for GT1 and Sof/
RBV for GT3 until May 31, 2016 . The primary outcome was 
sustained virologic response at 12 weeks(SVR12) following 
end of HCV treatment based on an intention to treat 
approach . Results: Analysis included 607 eligible PWID/
OST users (GT1:479/GT3:128) . The majority were male (GT1: 
71%, GT3: 68%) and age ≥50 years (GT1: 73%, GT3: 80%) . 
The SVR among those treated with LDV/SOF for GT1 was 
94 .8%(454/479); slightly higher in the older age group (≥60 
yrs: 97% vs . ≤49 yrs: 93%), in females (95 .4% vs . 94 .1%) 
and among treatment experienced (97 .6% vs 93 .8%) . SVR 
was similar among those with (94%) and without (94 .9%) 
cirrhosis . In the multivariable model, none of these differ-
ences were significant . SVR was similar among PWID with 
documented recent drug use or currently on OST (93 .9%, 
224/260) . In this group, those with cirrhosis had lower SVR 
(91 .7% vs 94 .2%) . The SVR among PWID treated with SOF/
RBV for GT3 was 83 .6% (107/128); lower in males (80 .7% 
vs . 90%), those with cirrhosis (77 .8% vs . 85 .2%), and previ-
ously treated(81 .6% vs 84 .8%) . In current PWID/OST, SVR 
was similar (84 .1%, 53/63), with a similar trend of lower 
SVR in males (79% vs 95%), those with cirrhosis (81 .8% 
vs . 84 .6%), and previously treated (82 .6% vs 85%) . These 
differences were not significant in the logistic regression 
model . Conclusion: This large real-world assessment of 
DAA effectiveness among PWID and those on OST shows 
high SVR with LDV/SOF and is similar to other ‘real-world’ 
cohorts not primarily focused on PWID/ OST . The lower 
SVR for GT3 is expected to improve with pan-genotypic 
regimens . These data confirm the possibility of achieving 
high cure rates in PWID opening up the possibility of 
expanding treatment to PWID with potential to reduce 
the overall HCV burden .
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Comparison of Efficacy and Tolerability of 
Direct Acting Antiviral Agents in Patients with 
End Stage Renal Disease before vs. after Renal 
Transplant: A Multi-Center Experience
Omar Y. Mousa1, David M. Chascsa3, Bashar A. Aqel3, 
Sreecharita Nidamanuri3, Nan Zhang3, Kristen Ryland2, 
Amy E. Chervenak3, Hugo E. Vargas3, Andrew P. Keaveny2, 
Surakit Pungpapong2; 1Gastroenterology and Hepatology, 
Mayo Clinic, Jacksonville, FL; 2Department of Transplant, 
Mayo Clinic, Jacksonville, FL; 3Department of Transplant, 
Mayo Clinic, Scottsdale, AZ

BACKGROUND: Hepatitis C virus (HCV) variably infects up 
to 25% of patients awaiting renal transplant (RT) . HCV is 
associated with increased morbidity and mortality post-
RT . The optimal timing of treating HCV with highly effec-
tive direct acting antivirals (DAA) around RT is unknown . 
Treating pre-RT allows for earlier sustained virologic 
response (SVR) and may reduce liver related adverse events 
(AEs), while post-RT treatment expands DAA options and 
may shorten wait-list time by allowing the use of HCV+ 
organs . AIM: To compare the efficacy and tolerability of 
HCV treatment using DAA based interferon-free regimen 
in end-stage renal disease (ESRD) patients pre- and post-
RT . METHODS: We retrospectively reviewed the clinical 
course of patients listed for RT at 2 transplant centers . 
54 ESRD patients with HCV infection who received DAA 
based interferon-free regimen between 2012 and 2017 
were included in the analysis . HCV treatment regimen 
and response, including SVR and reported AEs, were 
noted . RESULTS: 21 patients were treated pre-RT while 33 
patients received treatment post-RT . There was no differ-
ence in age (p=0 .3) or gender (p=0 .9) between the groups . 
More Caucasians were treated post-RT than pre-RT (79% 
vs . 19%, P<0 .0001) . 24% of pre-RT group had cirrhosis 
compared to 39% of post-RT group (p=0 .2), with median 
MELD-Na of 21 vs . 12 (p=0 .008), respectively, at start of 
treatment . Median time pre- and post-RT when HCV 
therapy was started was 304 days and 77 days, respec-
tively . No difference was noted between both groups 
in baseline viral load (p=0 .2) or genotype distribution 
(81% and 61% 1a in pre- and post-RT, respectively) . All 
patients achieved an end of treatment response and an 
SVR . All pre-RT patients received 12 weeks of elbasvir/
grazoprevir . A variety of treatment regimen were used 
in the post-RT patients, the most common (61%) being 
ledipasvir/sofosbuvir for 12 weeks . No serious AEs were 
reported in either group . Post-RT patients reported more 
AE compared to pre-RT patients (67% vs . 10%, p=0 .0001), 
though the incidence of headache, nausea, ALT>5x ULN, 
insomnia and hypertension was similar . Fatigue, occur-
ring in 58% of post-RT patients was significantly more 
common compared to pre-RT group (p<0 .001) . CONCLU-
SION: HCV therapy using DAA based interferon-free regi-
mens both before and after RT was well-tolerated with 
no serious AE and resulted in excellent SVR rates . Factors 
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such as organ availability for RT, extent of underlying liver 
disease and impact of achieving SVR on the use of HCV+ 
organs should be considered when deciding upon timing 
of HCV treatment .
Disclosures:

Andrew P . Keaveny - Independent Contractor: UpToDate Inc

The following people have nothing to disclose: Omar Y . Mousa, 
David M . Chascsa, Bashar A . Aqel, Sreecharita Nidamanuri, Nan Zhang, 
Kristen Ryland, Amy E . Chervenak, Hugo E . Vargas, Surakit Pungpapong

1105
Effectiveness And Safety Of Elbasvir/Grazo-
previr Treatment For HCV Patients In Real-Life 
Clinical Practice: Results From Spanish Hepa-C 
Cohort
Marta Hernández-Conde1, Inmaculada Fernandez2, Chris-
tie Perelló1, Martin Bonacci28, José Luis Castro Urda30, 
Adolfo Gallego3, Juan Manuel Pascasio4, Manuel Romero-Gó-
mez29, Francisco Gea5, Luisa Garcia Buey6, José A. Carrión7, 
Jose Castellote8, Esther Molina9, Nuria Domínguez García10, 
Belen Piqueras Alcol11, Isabel Carmona12, Juan de la Vega13, 
Silvia Montoliu14, Fernando Menéndez15, Juan José Sánchez 
Ruano16, Javier García-Samaniego17,18, Ester Badia19, Moi-
ses Diago20, Susana LLerena21,22, Raquel Souto-Rodríguez23, 
Jose M. Moreno24, Javier Salmeron25, Miguel Fernandez-Ber-
mejo26, Maria Dolores Anton27, Jose L. Calleja1; 1Hospital 
Universitario Puerta de Hierro Majadahonda, Madrid, Spain; 
2Hospital Universitario 12 de Octubre, Madrid, Spain; 3Hos-
pital Santa Creu i Sant Pau, Barcelona, Spain; 4Clinical Man-
agement Unit of Digestive Diseases, Hospital Universitario 
Virgen del Rocío, IBIS and CIBERehd, Sevilla, Spain; 5Hospital 
Universitario Ramón y Cajal, Madrid, Spain; 6Hospital de la 
Princesa, Madrid, Spain; 7Hospital del Mar, Barcelona, Spain; 
8Hospital Universitari de Bellvitge, Barcelona, Spain; 9Hospital 
Clínico Universitario de Santiago, Santiago de Compostela, 
Spain; 10Hospital Infanta Cristina, Madrid, Spain; 11Hospital de 
Fuenlabrada, Madrid, Spain; 12Hospital Universitario Virgen 
Macarena, Sevilla, Spain; 13H.U. San Agustín, Avilés, Spain; 
14Hospital Universitari Joan XXIII de Tarragona, Tarragona, 
Spain; 15Hospital Basurto, Bilbao, Spain; 16Hospital de Toledo, 
Toledo, Spain; 17Hospital Universitario La Paz, Madrid, Spain; 
18CIBERehd. IdiPAZ, Madrid, Spain; 19Hospital Universitario 
de Burgos, Burgos, Spain; 20Hospital general universitario 
de Valencia, Valencia, Spain; 21University Hospital Marqués 
de Valdecilla, Santander, Spain; 22IDIVAL (Instituto de Inves-
tigación Sanitaria Valdecilla), Santander, Spain; 23Hospital 
Provincial de Pontevedra, Pontevedra, Spain; 24Complejo Hos-
pitalario Universitario de Albacete, Albacete, Spain; 25Hospital 
Universitario San Cecilio, Granada, Spain; 26Hospital Univer-
sitario San Pedro de Alcántara, Cáceres, Spain; 27Hospital 
Universitario Dr Peset, Valencia, Spain; 28H. Clinic, Barcelona, 
Spain; 29Unidad intercentros H. Virgen del Rocío-H. Virgen 
Macarena, Sevilla, Spain; 30H. Severo Ochoa, Madrid, Spain

Introduction: Elbasvir/Grazoprevir (EBR/GZR) has shown 
high rates of cure and a good safety profile in clinical 
trials . This study assessed real-world effectiveness and 
safety of EBR/GZR (with or without ribavirin) in patients 
with HCV infection . Material and Methods: Hepa-C is a 
collaborative, monitored national registry of HCV patients 
directed by the Spanish Association for the Study of the 
Liver and the Networked Biomedical Research Centre for 
Hepatic and Digestive Diseases . Patients with at least end 
of treatment (EOT) response were included for analysis . 
Results: Total cohort includes 435 patients with SVR12 
data in 178 patients . Most of the patients (59 .1%) were 

male, with a mean age of 59 .5 years (SD 12 .9), and the 
mean viral load of 3 .5x106 UI/L . Genotype distribution 
was: 1- 84 .4% (1a-14 .2%; 1b-70 .9%), 3- 0 .7%, 4- 14 .7% . 
Most of the patients were no-cirrhotic (F0-1: 36 .6%, F2: 
22 .1%, F3: 15 .2%) . Cirrhosis was present in 104 patients 
(23 .9%), with a mean MELD score of 9 (SD 4) . Ribavirin was 
added per physician discretion in 7 .8% of the regimens . 
98 .6% were treated during 12 weeks and 1 .4% during 16 
weeks . 31 .3% were treatment experienced, including first 
generation protease inhibitors (PI) failures (20 .9%) . The 
EOT and SVR12 were 99 .4% (308/310) and were 95 .5% 
(170/178) respectively . Eight patients experienced treat-
ment failure: 1 due to early stop caused by an adverse 
event (psiquiatric event), 1 patient discontinued treatment 
voluntarily and 6 patients experienced relapse . None of 
the patients experienced breakthrough during treatment . 
Most frequently adverse events (AEs) were gastrointes-
tinal symptoms (9 patients), anemia (5 patients), psychi-
atric events (3 patients) and infection (Herpes zoster) (1 
patient) . AEs were significantly more frequent in females 
(57 .6 vs . 42 .4%; p=0 .041) and patients with worse renal 
function (MDRD-4) (60 .4 vs . 89 .5; p<0 .001) . In a multivar-
iate analysis, a decreased probability of having AEs was 
associated with better creatinine clearance (OR:0 .97;IC95% 
0 .96–0 .99), p< 0 .001) . Two patients reported serious AEs, 
leading to discontinuation in one of them . None of the 
patients died during the treatment or follow-up and none 
of the cirrhotic patients had hepatic decompensation . 
Conclusion: This study demonstrates the high effective-
ness and safety of the EBR/GZR regimen for HCV treatment 
in real-life clinical practice . Rates of SVR12 were 95 .5% . 
Sample size and follow-up data will be completed by 
AASLD Meeting 2018 .
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Safety and Efficacy of Direct Acting Antivirals: 
UK Real World Experience from a Large Well 
Characterised Predominantly Cirrhotic HCV 
Cohort
Lucia Macken1, Sumita Verma1, Graham R. Foster2, 
John McLauchlan3, William Irving4, _ HCV Research UK5; 
1Hepatology/Medicine, Brighton and Sussex Medical School, 
Brighton and Sussex University Hospitals NHS Trust, Brighton, 
United Kingdom; 2Queen Mary University of London, London, 
United Kingdom; 3University of Glasgow, Glasgow, United 
Kingdom; 4University of Nottingham, Nottingham, United 
Kingdom; 5HCV Research UK, Nottingham, United Kingdom

Background/aims: Direct acting antivirals (DAA) have revo-
lutionised the management of chronic hepatitis C virus 
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(HCV) infection with sustained virological response 12 
(SVR12) rates of >90% . Following on from the successful 
national Expanded Access Programme (EAP) we now 
describe our subsequent real world experience of DAA 
use . Methods: Individuals commencing HCV treatment 
containing a DAA regimen (March 2014 – Nov 2016) outside 
the EAP (participating in the National HCV Research UK 
Cohort Study), were recruited from 33 specialist UK HCV 
centres . Data were prospectively entered at sites onto a 
centralised database . Results: A total of 1446 patients with 
chronic HCV were recruited, 1053 (73%) male, median age 
54 yrs (20-87), genotype (GT) 1 899 (62%) and GT3 454 
(31%) . The majority, 940 (65%) had cirrhosis and 63 (4%) 
had hepatocellular carcinoma (HCC) at baseline . More 
than half (811, 56%) had failed previous HCV therapy, 627 
(43%) being treatment naive . DAA regimens [+/-Ribavirin 
(RBV)] included SOF/Ledipasvir (LDV) 672 (46%), Sofos-
buvir (SOF)/Daclatasvir (DAC) 260 (18%), Ombitasvir/Pari-
taprevir/Ritonavir+Dasabuvir 221 (15%) . In GT1 SOF/LDV 
+/- RBV was the predominant regimen (69%); in GT3 this 
being SOF/DAC/RBV (55%) and SOF/pegylated interferon 
(PEG INF)/RBV (34%) . Overall SVR12 was 91% (1319), with 
66 (5%) being responder-relapsers and 10 (1%) non-re-
sponders . SVR12 rates in GT1 were 93% (840), [cirrhosis 
94% (471), non-cirrhosis 93% (369)], GT1a 93% (568) 
[cirrhosis 94% (306), non-cirrhosis 93% (262)]; GT1b 95% 
(144), [cirrhosis 95% (84), non-cirrhosis 94% (60)]; GT2 
93% (41), [cirrhosis 90% (28), non-cirrhosis 100% (13)]; 
GT3 87% (393) [cirrhosis 86% (324), non-cirrhosis 91% (69) 
and GT4 91% (43) [cirrhosis 93% (26), non-cirrhosis 89% 
(17)] (SVR12 GT1 vs GT3 p<0 .0001) . SVR12 in GT3 strat-
ified by regimen: SOF/PEG INF/RBV 90%, SOF/DAC/RBV 
84%, SOF/LDV +/-RBV 71% [SOF/PEG INF/RBV vs SOF/LDV 
+/-RBV p=0 .03] . Median Model for End-Stage Liver Disease 
(MELD) score pre and post treatment remained unchanged 
[8 (4-31) vs . 8 (5-28)] . Of the 39 patients with decompen-
sation at baseline, 22 (56%) recompensated post treat-
ment, with no baseline predictors for recompensation . 
There were 9 (1%) patients with denovo HCC and 4 (<1%) 
decompensations post treatment . Conclusions: Our UK 
real world experience confirms the safety/efficacy of DAAs 
in a large well-characterised predominantly cirrhotic HCV 
cohort . There was a high prevalence of hepatic recompen-
sation (>50%) post treatment . Development of new HCC 
was uncommon (1%) and within that expected for this 
cohort . GT3 SVR rates were lower compared with GT1; 
following UK approval of SOF/Velpatasvir in 2017 this 
should improve .
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Drivers of Therapy Choice in Genotype 1 HCV: 
Analyses of real-world data from the TRIO 
Network.
Michael P. Curry1, Bruce Bacon2, Douglas T. Dieterich3, Ste-
ven L. Flamm4, Kris V. Kowdley5, Scott Milligan6, Naoky C. Tsai7, 
Zobair M. Younossi8, Nezam H. Afdhal1; 1Beth Israel Deacon-
ess Medical Center, Boston, MA; 2Saint Louis University School 
of Medicine, St. Louis, MO; 3Icahn School of Medicine at 
Mount Sinai, New York, NY; 4Northwestern Feinberg School 
of Medicine, Chicago, IL; 5Liver Center, Swedish Medical Cen-
ter, Seattle, WA; 6Trio Health Analytics, La Jolla, CA; 7Queens 
Medical Center University of Hawaii, Honolulu, HI; 8Center for 
Liver Diseases, Department of Medicine, Inova Fairfax Hospi-
tal, Falls Church, VA

AIM: To determine the factors associated with regimen 
selection from currently available direct-acting antivirals 
(DAAs) in the treatment of genotype (GT) 1 HCV . METHODS: 
Data were collected from providers and specialty pharma-
cies through Trio Health’s disease management program . 
Patients (n=2300) who initiated therapy for GT1 HCV from 
Jul to Dec 2016 were included . Variables identified as 
significantly associated with treatment selection through 
chi-square testing (p<=0 .1) were subsequently assessed 
via stepwise logistic regression . Multicollinearity between 
variables was assessed followed by exclusion of the vari-
able with smaller effect on model prediction . RESULTS: 
3 regimens accounted for 97% (2234/2300) of initiated 
treatment: 79% (1823) ledipasvir/sofosbuvir (LDV/SOF) +/- 
ribavirin (RBV), 11% (261) elbasvir/grazoprevir (EBR/GZR) 
+/- RBV, and 7% (150) sofosbuvir/velpatasvir (SOF/VEL) 
+/- RBV . Variables identified as significantly associated 
with regimen selection are indicated in the TABLE . Factors 
found not to be significantly associated include baseline 
viral load, HIV, anxiety, and payer type . NS5A resistance 
testing was not assessed due to small sample of patients 
who had resistance testing at baseline . Baseline eGFR 
<30 ml/min was most impactful in the selection model 
and was negatively associated with LDV/SOF (OR=0 .025) 
and positively favored EBR/GZR (OR=47 .449) . Treatment 
naïve (TN) favored LDV/SOF (OR=2 .176) and was nega-
tively associated with EBR/GZR (OR=0 .649) and SOF/VEL 
(OR=0 .344) . Baseline platelets <100K/mcl was negatively 
associated with LDV/SOF (OR=0 .535) and positively with 
SOF/VEL (OR= 2 .654) . SUMMARY: Based on usage patterns 
in the real world, LDV/SOF is the preferred regimen in GT1 
patients . In patients with severe renal impairment, EBR/
GZR is preferred, and SOF/VEL is preferred for patients 
who previously failed treatment and/or have baseline 
platelet counts < 100K/mcl .
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1108
Measures of Adherence to HCV Therapy in a 
Specialty Pharmacy Setting and Association 
with NON-SVR
Stephen A. Kaurala1, Michael Veve1, Jonathan Van Lare1, Jon-
athan S. Mansour1, Michael Andrews1, Kimberly A. Brown2, 
Susan Davis1; 1Pharmacy, Henry Ford Hospital, Detroit, MI; 
2Gastroenterology, Henry Ford Hospital, Detroit, MI

BACKGROUND: Adherence to HCV antivirals is an 
important factor associated with SVR . Specialty pharmacies 
(SP) support adherence through benefits and prescription 
facilitation, and medication counseling for high cost or 
complex medication regimens . The goal of this study was 
to characterize the patient population with HCV managed 
by an institutional SP service and determine factors, 
including medication adherence, that are associated 
with NON-SVR . METHODS: Retrospective cross-sectional 
study with nested case-control (1:3 matched) including 
adults receiving HCV therapy with a direct-acting antiviral 
through SP . Adherence was measured from electronic 
pharmacy data by two standard metrics: proportion of 
days covered (PDC) and medication possession ratio (MPR) . 
MPR may be greater than 100% when accounting for early 
refill behavior . The outcome of interest was NON-SVR . 
Additional data collected: patient, provider and disease 
characteristics . Variables associated with NON-SVR were 
compared and included in a multivariable logistic regres-
sion model . RESULTS: 1,025 patients were included: 641 
(63%) male, 407 (40%) black, median age 61, 882 (86%) 
HCV genotype 1 . HCV treatment regimens were 99% 
sofosbuvir-based: 746 (73%) ledipasvir-sofosbuvir +/- riba-
virin, 154 (15%) sofosbuvir with ribavirin, 11% other . 89 
(9%) patients failed to achieve SVR . Among 344 pts in the 
case-control study, PDC was not associated with SVR . A 
CART-derived breakpoint of < 102 .1% MPR was associated 
NON-SVR (unadjOR 2 .0, 95%CI 1 .2-3 .4) . Variables associ-
ated with NON-SVR are listed in Table 1 . CONCLUSIONS: 
MPR > 102 .1% was associated with improved SVR, and 
may reflect early refill behavior and fewer gaps in medi-
cation on hand . SP with HCV services should consider MPR 
and other modifiable factors to improve patient adher-
ence and outcome .

Table 1 - Variable Associated with NON-SVR
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Insulin resistance in hepatitis C virus infection: 
relative contribution from liver vs. extrahepatic 
sites
Giacomo Gastaldi2, Diana Gomes1, Schneiter Philippe3, 
Tappy Luc3, Sophie Clément4, Francesco Negro1,4; 1Depart-
ment of Pathology and Immunology, University of Geneva, 
Geneva, Switzerland; 2Division of Endocrinology and diabe-
tology, University Hospital of Geneva, Geneva, Switzerland; 
3Department of Physiology, University of Lausanne, Laus-
anne, Switzerland; 4Clinical pathology, University of Geneva, 
Geneva, Switzerland

Background and Aims: Chronic hepatitis C (CHC) has been 
associated with the development of metabolic disorders, 
such as insulin resistance (IR) . Despite the fact that HCV 
only infects the liver, IR in CHC patients appears to origi-
nate mostly in extrahepatic tissues, particularly in muscles 
and adipose tissues . The aim of this study is to decipher 
the mechanisms by which metabolic disorders of the liver 
associated with HCV infection affect peripheral insulin 
sensitivity, with a particular focus on the identification 
and characterization of liver-derived circulating factors 
potentially regulating insulin sensitivity in skeletal muscles 
and adipose tissues . Methods: CHC genotype 3a patients 
were treated with an interferon-free regimen (ledip-
asvir/sofosbuvir combined with ribavirin) . These patients 
underwent a 2-step euglycemic hyperinsulinemic clamp 
with tracers, together with indirect calorimetry measure-
ment, to measure IR before and after 6 weeks of anti-
viral therapy . Blood and adipose and muscle tissue biopsy 
samples were collected at the same time points . In vitro, 
human primary adipocytes were treated with the sera 
collected with patients . Insulin signaling and lipid/glucose 
metabolism were investigated by immunoblot and RT-PCR . 
Insulin-stimulated glucose uptake was assessed by incu-
bating cells with [1,2-3H(N)]-2-deoxy-D-glucose . Results: 
To date, 17 patients have been enrolled, and complete 
viral suppression was achieved in 13/13 who received 6 
weeks of therapy . Clamp analysis performed in 11 patients 
showed a significant improvement of the peripheral 
insulin sensitivity (p=0 .0068), whereas no difference was 
observed neither in insulin-mediated lipolysis suppression, 
as measured by non-esterified fatty acid levels nor in the 
endogenous glucose production (EGP), calculated from 
plasma [6,6-2 H2] glucose enrichment using hot infusate 
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equations . On human primary adipocytes, insulin ability 
to promote glucose uptake and to induce Akt phosphor-
ylation was greater upon cell exposure to sera from viral-
ly-suppressed patients compared to sera collected before 
treatment . No difference in the expression of lipid metab-
olism genes was observed . Conclusion: Taken together, 
these data indicate that HCV clearance leads into an 
improved peripheral insulin sensitivity . Clarification of the 
role of skeletal muscle in the systemic IR, and identification 
of liver-derived circulating factors potentially involved in 
the regulation of peripheral insulin sensitivity (metabo-
lome analysis) are underway .
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Electronically-monitored adherence to a 
once-daily single-tablet regimen in inner-city 
patients with chronic hepatitis C infection 
treated in a primary care setting
Jeffrey J. Weiss1, Kyle Prochno1, Jason Rogers2, Tiffany Daw-
son3, Sudipto Srivastava3, Ashish Atreja2, Sue Preziotti1, 
Korin Parrella1, Amanda Davidson1, Brooke Wyatt4, 
Trang M. Vu1, Ponni V. Perumalswami4; 1Medicine, Division 
of General Internal Medicine, Icahn School of Medicine at 
Mount Sinai, New York, NY; 2Medicine, Division of Gastroen-
terology, Icahn School of Medicine at Mount Sinai, New York, 
NY; 3eHealth, Icahn School of Medicine at Mount Sinai, New 
York, NY; 4Medicine, Division of Liver Diseases, Icahn School 
of Medicine at Mount Sinai, New York, NY

Background: There are limited data on adherence to 
once-daily single-tablet medications for chronic hepatitis 
C virus (HCV) infection in real-world patient populations . 
Medication adherence is crucial to achieving sustained 
virologic response (SVR), yet there is no consensus on the 
minimum adherence level required . Methods: Thirty-three 
patients initiating single-tablet HCV treatment for at 
least 12 weeks were recruited from 2 primary care prac-
tices . Patients used AdhereTech smart wireless pill bottles 
during the course of treatment, which provided real-time 
data on patient opening of the bottles using cellular tech-
nology . Adherence was examined over the 84 days imme-
diately following treatment initiation in terms of dosing 
adherence (percentage of days that bottle was opened at 
least once) and timing adherence (percentage of days that 
bottle was opened +/- 4 hours from scheduled dose time) . 
Results: Thirty-two patients had usable adherence data 
(male, 62 .5%; black, 46 .9%; Hispanic, 25 .0%, mean age, 
58 .4 ±9 .4); 1 patient broke the bottle and was excluded . 18 
patients (56 .3%) had Medicaid, 8 (25 .0%) had Medicare, 
and 4 (12 .5%) had both . 27 patients (84 .4%) were geno-
type 1, and 28 (87 .5%) were treatment naïve . 25 patients 
(78 .1%) were on a ledipasvir/sofosbuvir regimen (with 1 
also prescribed ribavirin), and 7 (21 .9%) were on a sofos-
buvir/velpatasvir regimen; 30 (93 .8%) were prescribed for 
12 weeks, and 2 (6 .3%) for 24 weeks . The mean dosing 
and timing adherences were 94 .7% (SD=6 .4%) and 81 .3% 
(SD=26 .8%), respectively . 22 patients (68 .8%) had dosing 
adherence >95%, and 15 (46 .9%) had timing adherence 

>95% . 5 patients were not yet eligible for SVR12 . 20 of 
the 27 eligible patients (74 .1%) achieved SVR12; of the 
other 7, 2 relapsed and 5 had unknown statuses due to 
loss to follow-up . There were no significant differences in 
dosing or timing adherence between patients of differing 
statuses (SVR12, relapsed, lost to follow-up) . Conclusion: 
To our knowledge, this is the first study in a real-world 
population utilizing an Internet of Things (IoT) device to 
objectively measure HCV medication adherence . Our data 
show that adherence in this population could be improved, 
but more data are needed on the relationship between 
dosing and timing adherence and SVR . The second phase 
of this study is ongoing, in which 66 patients are random-
ized to one of two conditions (HepCure mobile application 
/ provider web dashboard + AdhereTech monitoring OR 
HepCure toolkit + AdhereTech monitoring with medica-
tion reminders) is investigating whether these interven-
tions improve adherence as compared to the patients 
reported on here and the adherence-SVR relationship in 
this larger sample . 
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1111
HCV Treatment Failure in the era of direct-
acting antivirals (DAAs): Analyses of real-world 
data from the TRIO Network.
Bruce Bacon1, Michael P. Curry2, Douglas T. Dieterich3, Ste-
ven L. Flamm4, Kris V. Kowdley5, Scott Milligan6, Naoky C. Tsai7, 
Zobair M. Younossi8, Nezam H. Afdhal2; 1Saint Louis Univer-
sity School of Medicine, St. Louis, MO; 2Beth Israel Deaconess 
Medical Center, Boston, MA; 3Icahn School of Medicine at 
Mount Sinai, New York, NY; 4Northwestern University Fein-
berg School of Medicine, Chicago, IL; 5Swedish Medical Cen-
ter, Seattle, WA; 6Trio Health Analytics, La Jolla, CA; 7Queens 
Medical Center University of Hawaii, Honolulu, HI; 8Center for 
Liver Diseases, Department of Medicine, Inova Fairfax Hospi-
tal, Falls Church, VA

AIM: To assess variables associated with failure to complete 
treatment and failure to achieve SVR at 12 weeks post 
therapy (SVR12) . METHODS: Data were collected from 
providers and specialty pharmacies through Trio Health’s 
disease management program . Analyses included 7831 
patients who initiated DAAs from Oct 2015 to Dec 2016 
excluding lost to follow up or expired patients . Variables 
associated with treatment discontinuation or virologic 
failure through chi-square or T-tests (p<=0 .1) were subse-
quently assessed via stepwise logistic regression . Multicol-
linearity between variables was addressed by exclusion 
of the variable with smaller effect on model prediction . 
RESULTS: 3% (261) patients discontinued the intended 
therapy and did not achieve SVR . Of the 97% (7570) that 
completed, 79% (5996/7570) had SVR results available . 3% 
(186/5996) of those assessed for SVR had detectable virus 
and 97% (5810/5996) achieved SVR12 . Variables identi-
fied as significantly associated with discontinuation and/
or virologic failure across all genotypes are indicated in 
the TABLE . Factors found not to be significantly associ-
ated include baseline viral load, hemoglobin, GT1 subtype, 
GT2, GT4-6, HIV, hypertension, diabetes, anxiety, depres-
sion, certain regimens, prior transplant, and practice type .  
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Additional assessments restricted by genotype result in 
shifts in significant variables relative to the overall results 
(data not shown) . SUMMARY: Univariate analyses suggest 
that less complex therapy and shorter treatment duration 
may reduce discontinuations . Multivariate analyses are 
consistent with this premise, but highlight specific regimen 
choices and cirrhosis in addition to younger age . For 
patients that complete therapy, older age, male gender 
and more severe disease (cirrhosis, prior treatment) are 
associated with failure to achieve SVR12 .
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Real Life Effectiveness of Direct-Acting Anti-
virals (DAAs) in Asian Patients with Chronic 
Hepatitis C Genotype 1: Systematic Review 
and Meta-analysis of 33 Published Articles and 
7942 patients
Fanpu Ji1,2, Bin Wei1, Yee Hui Yeo1, Biyao Zou1, Eiichi Ogawa3, 
Linda Henry1, Zongfang Li4,5, Ramsey Cheung1,6, Nori-
hiro Furusyo3, Shuangsuo Dang2, Mindie H. Nguyen1; 1Gas-
troenterology and Hepatology, Stanford University Medical 
Center, Palo Alto, CA; 2Infectious Diseases, the Second Affili-
ated Hospital of Xi’ an Jiaotong University, Xi’an, China; 3Gen-
eral Internal Medicine, Kyushu University Hospital, Fukuoka, 
Japan; 4Shaanxi Provincial Clinical Research Center for Hepatic 
& Splenic Diseases, the Second Affiliated Hospital of Xi’an 
Jiaotong University, Xi’an, China; 5National & Local Joint Engi-
neering Research Center of Biodiagnosis and Biotherapy, the 
Second Affiliated Hospital of Xi’an Jiaotong University, Xi’an, 
China; 6Gastroenterology and Hepatology, Veterans Affairs 
Palo Alto Health Care System, Palo Alto, CA

Background:Asia has the highest total HCV disease burden 
in the world with genotype 1/1b(GT1/1b) being the 
most prevalent genotype . Recent studies from Asia have 
reported high effectiveness and tolerability with DAA 
in patients with GT1/1b, but many studies are limited by 
small sample size and/or single centre study design . Our 
goal was to perform a systematic review and meta-anal-
ysis to estimate the pooled SVR12 rate of DAA treat-
ment for HCV GT1 in Asia, including subgroup analysis by 
cirrhosis, prior treatment failure, and pre-treatment resis-
tance associated variants(RAVs) . Methods:PubMed and 
EMBASE databases up to May 1,2017 were searched for 
relevant data using a specific search term . Inclusion criteria 
were real-world study in Asia, GT1, aged>18, and avail-
able SVR12 assessed in≥15 patients in any DAA regimen . 
Exclusion criteria were clinical trials or analysis patients 
included in previous clinical trials and meeting abstracts . 
All data search and extraction were independently 
performed by 2 reviewers with discrepancies resolved by 
consensus with a third author . Pooled effect sizes were 
estimated using random effect modelling . Results:Thir-
ty-three studies with a total of 7942 HCV GT1 patients 
treated with different regimens were included . The 
pooled overall SVR12 rate was 92 .6%(95%CI:90 .9-94 .0) . By 
regimen, the pooled SVR12 rates were 89 .4%(95%CI:88 .0-
90 .7) for Ddaclatasvir/asunaprevir(DCV/ASV)(heteroge-
neity,I2=54 .5%,τ2=0 .04, p<0 .01),96 .6%(95%CI:92 .5-98 .5) 
for ledipasvir/sofosbuvir(LDV/SOF)±RBV(heterogene-
ity,I2=54 .4%,τ2=0 .279, p=0 .02),94 .8%(95%CI:88 .6-97 .8) 
for SOF/DC±RBV, and 95 .8%(95%CI:87 .6-98 .6) for pari-
taprevir/ritonavir/ombitasvir±dasabuvir±RBV regimens, 
respectively . For patients with GT1b, the pooled SVR12 
rates were 89 .1%(95%CI:87 .4-90 .6) for DCV/ASV(Fig .1) 
and 96 .8%(95%CI:90 .1-99 .0) for LDV/SOF .Subgroup anal-
ysis of GT1b patients showed lower SVR12 with DCV/
ASV for cirrhosis(85 .3%vs .92 .2%,P=0 .056), pre-treatment 
RAVs in NS5A/NS3 (63 .6%vs .94 .0,P<0 .0001), but not prior 
treatment failure(88 .2%vs .90 .6%,P=0 .293) . There were no 
differences in SVR12 rates for subgroup patients treated 
with LDV/SOF . Conclusion:All oral DAA regimens for treat-
ment of HCV GT1/1b patients in Asia resulted in high cure 
rates in real-world practice . The use of DCV/ASV regimen in 
HCV GT1b achieved >90% SVR12 only in treatment-naïve, 
RAV(-) or non-cirrhotic patients .
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Effectiveness of Elbasvir/Grazoprevir in 
patients with Chronic Hepatitis C and Chronic 
Kidney Disease: Results from the Veterans 
Affairs system
Jennifer R. Kramer1,2, Amy Puenpatom3, Kevin Erickson1,2, 
Yumei Cao1, Donna L. Smith1,2, Hashem B. El-Serag1,2, 
Fasiha Kanwal1,2; 1Michael E DeBakey VA Medical Center, 
Houston, TX; 2Baylor College of Medicine, Houston, TX; 
3Merck & Co., Inc., Kenilworth, NJ

Introduction: Elbasvir/grazoprevir (EBR/GZR) is indicated 
for the treatment of chronic HCV genotypes 1 and 4 
infections and has demonstrated high sustained virologic 
response (SVR) overall as well in patients with chronic 
kidney disease (CKD) . The aim of the study is to evaluate 
real world effectiveness of EBR/GZR in patients with CKD 
in a real-world clinical setting . Methods: We conducted 
a nationwide retrospective observational cohort study of 
HCV-infected patients in the US Department of Veterans 
Affairs (VA) using the VA Corporate Data Warehouse . The 
study population included patients with positive HCV RNA 
who initiated EBR/GZR from February 1 to December 1, 
2016 . We examined demographic, virologic, and clinical 
characteristics, overall and by CKD stage, HCV subtype, 
presence of cirrhosis, treatment experience at baseline . 
Estimated glomerular filtration rate (eGFR), calculated 
per KDOQI guidelines, was used to determine CKD stages . 
Results: Among 2,436 HCV-infected patients treated with 
EBR/GZR+/-RBV in the evaluable population, 1611 (66 .1%) 
had baseline eGFR (mL/min/1 .73m2) >60, 393 (16 .1%) had 
CKD stage 3 (eGFR 30-59) and 407 (16 .7%) had CKD stages 
4-5 (eGFR <30) . The mean age was 63 .5 (SD=5 .9) . Most 
were male (96 .5%), African American (57 .4%), and 95 .4% 
infected with genotype (GT) 1 . Diagnosed comorbidities 
included cirrhosis (33 .3%), diabetes (53 .2%), depression 
(57 .6%), and HIV (3 .1%) . By CKD stages, 95 .2% (1533/1611) 
of those with eGFR >60 achieved SVR . SVR rates were 
96 .7% among those with moderate CKD (stage 3) and 
96 .3% for those with CKD stages 4-5 . SVR rates ranged 
from 93 .3-100% in CKD/HCV patients for subgroups 
based on, HCV genotype, HIV co-infection, baseline viral 
load, and cirrhosis . Full SVR data will be presented at the 
meeting . Conclusions: EBR/GZR was highly effective in 
HCV infected patients with moderate to severe CKD . SVR 
rates were high across select patient subgroups in a large 
clinical setting .
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Risk of developing “de novo” liver cancer 
after achieving sustained virologic response 
(SVR) after direct antiviral (DAA) regimens in 
patients with chronic hepatitis C virus (HCV) 
infection: a 21,4 months follow up study 
cohort.
Alessandra Mangia1, Valeria Piazzolla1, Rosanna Santoro1, 
Vincenzo O. Palmieri2, Massimiliano Copetti1,3; Alessandra 
Mangia, Vincenzo Palmieri, Massimiliano Copetti; 1Liver Unit, 
IRCCS-Ospedale Casa Sollievo della Sofferenza, San Giovanni 
Rotondo, Italy; 2Internal Medicine, University of Bari, Bari, 
Italy; 3Biostatistic Unit, IRCCS “Casa Sollievo della Sofferenza”, 
San Giovanni Rotondo, Italy

Background and aim: Recent studies suggest that curing 
HCV infection with DAA, may increase the risk of liver 
cancer (HCC) . Others argument that the short length of 
follow-up is one of the confounding factors leading to 
an apparent higher risk of HCC occurrence in this setting . 
We explored the rate of de-novo HCC in a large cohort 
of Italian patients with mean follow-up of 21,4 mos 
following treatment with SOF-based therapy . Patients and 
methods: Of the 1590 patients treated at our center from 
January 2014 to December 2015, 1170 without HCC history 
and assessed at baseline by US, TC or RM were identified . 
Patients were followed-up and re-evaluated by US or TC/
RMN every 6 months, during and after treatment . Type 
2 diabetes, PLT counts, Child Pugh score in addition to 
demographic features were investigated at baseline . HCC 
diagnosis was performed according to guidelines . Time to 
HCC occurrence was analysed using Cox model . Risks were 
reported as hazard ratio (HR) along with 95% confidence 
intervals . Incidence rate in a comparable group of patients 
followed according to the same criteria, but treated with 
IFN-based regimens at our center between 2009 and 2012 
are under analysis . Results: 698 patients (60%) were male, 
median age was 61,9 yrs (18-90), BMI 25,6 (17-45), 194 
(17 %) had diabetes . At baseline, 560 (48%) had cirrhosis, 
200 (18%) PLT ≤100 . CPT score was A in 499 (89%), B/C 
in 61 (11%) . Overall, 22% of cirrhotics had received TC 



598A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

or RMN at baseline . De-novo HCC was observed in 14 
patients (1 .2%) (of whom 8 developed HCC during the first 
13 mos follow-up) resulting in an incidence rate of 0 .67 
per 100 person-years . Predictors of HCC are: cirrhosis HR 
13,5 (95%CI 1,7-103,7, p value 0 .012), SVR HR 9,72 (95%CI 
2,67-35,4, p<0 .001), older age HR 1,07 (95%CI 1 .01-1 .14, 
p value 0,018) and PLT ≤100 HR 0,98 (0,97-0,99, p value 
0,009) . Results on a matched cohort of IFN-treated pts will 
be provided . Conclusions: In this long follow-up cohort, 
HCC incidence rate after DAA treatment was comparable 
with that reported in studies on IFN based treatment . HCC 
de-novo occurrence correlates with liver disease severity 
and lack of DAA-induced SVR .
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Cure denied and cure delayed in Chronic 
Hepatitis C; monitoring non-start rates and 
increased time to start using real-world data 
from the TRIO Network.
Zobair M. Younossi1, Bruce Bacon2, Michael P. Curry3, Doug-
las T. Dieterich4, Steven L. Flamm5, Kris V. Kowdley6, Scott Mil-
ligan7, Naoky C. Tsai8, Nezam H. Afdhal3; 1Center for Liver 
Diseases, Department of Medicine, Inova Fairfax Hospital, 
Falls Church, VA; 2Saint Louis University School of Medicine, 
St. Louis, MO; 3Beth Israel Deaconess Medical Center, Boston, 
MA; 4Icahn School of Medicine at Mount Sinai, New York, 
NY; 5Northwestern Feinberg School of Medicine, Chicago, 
IL; 6Liver Center, Swedish Medical Center, Seattle, WA; 7Trio 
Health Analytics, La Jolla, CA; 8Queens Medical Center, Uni-
versity of Hawaii, Honolulu, HI

AIM: Since 2013, the fraction of patients starting 
prescribed curative therapies for HCV has decreased 
because of insurance denials and/or processes . (Gastroent 
2017 152: S1089) . In this study, we examine both non-start 
rates and time to fill by payer type to better understand 
the larger populations facing hurdles in access to cure . 
METHODS: Data collected from providers and specialty 
pharmacies through Trio Health’s disease management 
program were limited to patients (n=13417) who received 
an anti-HCV prescription in 2016 . Variables significantly 
different between subgroups were identified by chi-square 
(p<=0 .05) . RESULTS: 3989 (30%) of 13417 patients did not 
start prescribed therapy . Non-start reasons were specified 
in 2535/3989 (64%) of patients with most indicated as 
insurance denial (83%, 2114/2535) . Failure to start therapy 
occurred in 37% (1335/3590) commercial (COM), 48% 
(1389/2916) Medicaid (MCD), and 17% (1149/6678) Medi-
care (MCR) . For the 9428 patients that started therapy, 
1848 (20%) received first dispense >30 days after the 

prescription was received by the specialty pharmacy . For 
COM, mean (SD) time to fill was 29 (38) days with 25% 
(556/2255) delayed starts . For MCD, mean (SD) time to fill 
was 31 (44) days with 27% (408/1527) delayed starts . For 
MCR, mean (SD) time to fill was 19 (26) days with 14% 
(795/5529) delayed starts . Mean time to fill values for COM 
and MCD were significantly different from MCR . Time to 
fill by individual specialty pharmacies revealed differences 
by payer types largely aligned with the aggregate results . 
Characteristics identified as significantly different between 
sgroups are provided in the TABLE . Variables not signifi-
cantly different between groups include baseline Hb, 
genotype, treatment experience, gender, anxiety, depres-
sion, and certain regimens . SUMMARY: Variables associ-
ated with non-start and delayed start populations include 
COM or MCD coverage and less severe disease as based 
on fibrosis, platelets, viral load, and reduced presence 
of comorbids diabetes and hypertension . Accounting for 
both non-starts and delayed time to fill, 53% (1891/3590) 
of COM, 62% (1797/2916) of MCD, and 29% (1944/6678) of 
MCR patients face barriers in access to cure .
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Long-Term Follow-Up of Patient-Reported 
Outcomes (PROs) in Chronic Hepatitis C 
(HCV) Patients with Compensated and 
Decompensated Cirrhosis with Sustained Viro-
logic Response (SVR)
Zobair M. Younossi1, Maria Stepanova2, Elliot B. Tapper6,  
Linda Henry2, Aasim M. Sheikh7, Mindie H. Nguyen3, 
Nancy Reau4, Eric Lawitz5; 1Center for Liver Diseases, Depart-
ment of Medicine, Inova Fairfax Hospital, Falls Church, VA; 
2Center for Outcomes Research for Liver Disease, Washington 
DC, DC; 3Division of Gastroenterology, Stanford University 
Medical Center, Palo Alto, CA; 4Rush University Medical Cen-
ter, Chicago, IL; 5University if Texas Health Sciences Center, 
Texas Liver Institute, San Antonio, TX; 6Gastroenterology 
University of Michigan, Ann Arbor, MI; 7Gastrointestinal Spe-
cialists of Georgia, Marietta, GA

Background: HCV-related cirrhosis causes PRO impairment, 
while achieving SVR can lead to PRO improvement . The 
long-term sustainability of this PRO improvement has not 
been established . Aim: Assess long-term changes in PROs 
of HCV-infected subjects with cirrhosis who have achieved 
SVR . Methods: Chronic HCV infected subjects with cirrhosis 
who were treated in 12 clinical trials and had achieved 
SVR-12 were enrolled in a registry and followed for up 
to 240 weeks . After inclusion into the registry, PROs were 
every 24 weeks using Short Form-36v2 (SF-36), CLDQ-HCV, 
FACIT-F, and WPAI-HCV (26 PRO domains) . Results: Base-
line data was available for 365 HCV cirrhotics with SVR-12 
[295 compensated (CC) and 70 decompensated (DC)age 
57±6 .9, 65% male, 19 .2% with diabetes, 51% employed] . 
Prior to their initial treatment, DC patients had severe 
impairments in all aspects of their PROs in comparison to 
both CC and age- and gender-adjusted general population 
norms (p<0 .05) . After achieving SVR and enrollment into 
the registry, significant PRO improvements from pre-treat-
ment levels were noted in 8/26 PRO domains for DC (up to 
+20 .7%) and in 24/26 PRO domains of CC patients (up to + 
17 .7%; all p<0 .05) . These PRO gains persisted or improved 
over time (Figure) . In multivariate regression analysis, the 
presence of DC, depression, fatigue and higher MELD 
score were independent predictors of impairment in phys-
ical health-related scores, while depression, anxiety, and 
insomnia were predictive of impairment in mental health 
functioning (β from -6 .4 to -12 .6 for comorbidities and 
-0 .7 per 1 MELD point; p=0 .02 to <0 .0001) . Conclusions: 
Chronic HCV infected patients with cirrhosis who achieve 
SVR experience continued PRO improvements up to 48 
weeks post-SVR .

Disclosures:

Aasim M . Sheikh - Advisory Committees or Review Panels: Gilead, Intercept; 
Grant/Research Support: Genentech, Jannsen, Redhill Pharma, Novartis, 
Abbvie, Actelion, Bristol Meyers Squibb, Shire, Intercept, Tobira, Merck, 
Gilead, Octeta; Speaking and Teaching: Gilead

Mindie H . Nguyen - Advisory Committees or Review Panels: Dynavax 
Laboratories, Gilead Sciences, Inc ., Alynam Pharmaceuticals, Intercept 
Pharmaceuticals; Grant/Research Support: Gilead Sciences, Inc ., Bristol-
Myers Squibb, Janssen Pharmaceuticals

Nancy Reau - Advisory Committees or Review Panels: Merck, AbbVie, 
Intercept, BMS, Gilead; Grant/Research Support: Gilead, Intercept, AbbVie, 
GenFit, Shire

Eric Lawitz - Advisory Committees or Review Panels: AbbVie, Achillion 
Pharmaceuticals, Regulus, Theravance, Enanta, Idenix Pharmaceuticals, 
Janssen, Merck & Co, Novartis, Gilead; Grant/Research Support: AbbVie, 
Achillion Pharmaceuticals, Boehringer Ingelheim, Bristol-Myers Squibb, 
Gilead Sciences, GlaxoSmithKline, Idenix Pharmaceuticals, Intercept 
Pharmaceuticals, Janssen, Merck & Co, Novartis, Nitto Denko, Theravance, 
Salix, Enanta; Speaking and Teaching: Gilead, Janssen, AbbVie, Bristol 
Meyers Squibb, Merck, intercept

The following people have nothing to disclose: Zobair M . Younossi, 
Maria Stepanova, Elliot B . Tapper, Linda Henry

1117
Race/Ethnicity Disparities in Access to Hepa-
titis C Virus Treatment Before and After Avail-
ability of Direct-Acting Antivirals (DAA): Data 
From 3 Safety Net Hospital Systems
Robert J. Wong1, Mamta K. Jain2, Mitchell L. Shiffman3, 
Onkar Kshirsagar4, Christopher Clark5, Caitlin Vining3, 
Mae Thamer4; 1Alameda Health System - Highland Hospital, 
Oakland, CA; 2of Texas Southwestern Medical Center, Dallas, 
TX; 3Liver Institute of Virginia, Richmond, VA; 4Medical Tech-
nology and Practice Patterns Institute, Bethesda, MD; 5Park-
land Health and Hospital System, Dallas, TX

Background: Race/ethnicity-specific differences in hepa-
titis C virus (HCV) related outcomes may reflect dispari-
ties in timely diagnosis and treatment . Despite availability 
of effective therapies, disparities in receipt of treatment 
based on race/ethnicity remains a barrier to achieving 
HCV eradication . Aims: To evaluate disparities in access 
to HCV treatment with a focus on race/ethnicity-specific 
differences Methods: We retrospectively evaluated adults 
with chronic HCV at three safety-net hospital systems in 
California, Texas, and Virginia from 1/1/2011 to 7/31/2016 . 
Patients in HCV clinical trials were excluded . Receipt of 
treatment was stratified by age, sex, and race/ethnicity 
(non-Hispanic white (NHW), white Hispanic (Hispanic), 
African American (AA), and Asian) and evaluated using 
Kaplan Meier methods and multivariate logistic regres-
sion models . The final model adjusted for age, sex, race/
ethnicity, insurance, alcohol or drug use, cirrhosis, and 
psychiatric co-morbidities . Results: Among 18,363 chronic 
HCV patients (60 .5% men, 6 .8% > 65 years), 51 .3% were 
NHW, 41 .6% AA, 13 .0% Hispanic, 2 .1% Asian . 16 .2% had 
cirrhosis, 33 .9% current or past alcohol use, 29 .2% current 
or past drug use, and 57 .3% had psychiatric co-morbid-
ities . While overall HCV treatment rate was 9 .2%, treat-
ment was similar and low among all groups prior to 2014 . 
In the post-DAA era after 2014, significant race/ethnici-
ty-specific treatment disparities were observed with the 
highest treatment in Asians and lowest among Hispanics 
(NHW: 8 .1%, AA: 8 .7%, Asian: 14 .2%, Hispanic: 3 .7%, 
p<0 .01) . Compared to NHW, HCV treatment was less likely 
in Hispanics (OR 0 .61, 95% CI 0 .48-0 .78) and more likely in 
Asians (OR 2 .03, 95% CI 1 .49-2 .76) . AA had similar prob-
ably of treatment compared to NHW . Compared to HCV 
patients < 45 years old, those 45-65 years (OR 2 .00, 95% CI 
1 .63-2 .47) and >65 years (OR 1 .90, 95% CI 1 .39-2 .60) were 
more likely to receive treatment . Conclusion: While overall 
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HCV treatment rates remain low, race/ethnicity-specific 
disparities in receipt of treatment were evident in the 
post-DAA era . Hispanic HCV patients were significantly less 
likely to receive treatment compared to NHW . Notably, 
AA and NHW patients had similar HCV treatment rates 
suggesting progress towards more equitable health care .

Disclosures:
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1118
Changes in Serum Neurotransmitters (NTs) and 
Patient-reported Outcomes (PROs) and Neuro-
cognitive Performance (NCP) after Viral Erad-
ication of Hepatitis C Virus (HCV)-Genotype 1 
(GT1)
Leyla de Avila3, Ali A. Weinstein3,2, Pegah Golabi3, 
J. Michael Estep3, Carey Escheik3, Aybike Birerdinc3, 
Maria Stepanova4, Michael P. Curry5, Lynn Gerber3,2, 
Zobair M. Younossi1,3; 1Center for Liver Diseases, Department 
of Medicine, Inova Fairfax Hospital, Falls Church, VA; 2Cen-
ter for the Study of Chronic Illness and Disability, College of 
Health and Human Services, George Mason University, Fairfax, 
VA; 3Betty and Guy Beatty Center for Integrated Research, 
Inova Health System, Falls Church, VA; 4Center for Outcomes 
Research in Liver Diseases, Washington, DC; 5Beth Israel Dea-
coness Medical Center, Boston, MA

BACKGROUND: Relationships among NTs, NCP, PROs and 
their association with HCV eradication have not been 
assessed . We examined changes from pre-treatment in 
serum NTs and their associations with NCP and PROs at 
SVR24 . METHODS: HCV-infected subjects with geno-
type 1 without cirrhosis (age: 45 .3±11 .5, 48% male, 90% 
white) received 12 weeks of ledipasvir/sofosbuvir (LDV/
SOF) or placebo for 12 weeks . Placebo group subse-
quently received 12 weeks of LDV/SOF . In addition to clin-
ical data, PROs [Short Form (SF-36), Chronic Liver Disease 
Questionnaire-HCV (CLDQ-HCV), Functional Assessment 
of Chronic Illness Therapy-Fatigue (FACIT-F)] and NCP 
[Hopkins Verbal Learning Test-Revised (HVLT-R) for verbal 
memory, Brief Visuospatial Memory Test-Revised (BVMT-R) 
for visuospatial memory, Digit Span and Symbol Span 
for working memory, Trail Making Test A (TMT-A) and 
Symbol Search for processing speed, and a combination 
of Trail Making Test B (TMT-B), Color Word Interference 
Test (CWIT) and Letter Fluency test (FAS) for conceptual 

shifting and initiation (a component of executive func-
tion)] tests were administered prior to treatment and at 
SVR24 . At the same timepoints, quantifications of circu-
lating tryptophan, GABA, serotonin, BDNF and kynurenine 
were performed (ELISA) . Changes in PROs, NCP and NTs 
were calculated by subtracting SVR24 levels from the 
baseline levels and correlated (non-parametric Spearman) . 
RESULTS: After achieving SVR24 (N=37/40), increases in 
serum BDNF were associated with improvements in PROs 
related to Bodily Pain, Physical Component Summary of 
SF-36, and Physical Well-Being of FACIT-F (r= .40 to  .46, 
p<0 .02) . Post-SVR declines in serum GABA level were asso-
ciated with improvements in Role Physical of SF-36 and 
Fatigue Scale of FACIT-F (r=- .35 to - .33, p<0 .05) . Increases 
in serum serotonin were associated with improvements in 
General Health of SF-36 (r= .34, p<0 .05) . Changes in these 
NTs at SVR24 demonstrated that decreases in serum GABA 
were associated with improvements in memory (memory 
t-score, memory raw score, working memory: r=- .47 to - .34, 
all p<0 .05) and executive function (r= .33 p<0 .05) . CONCLU-
SIONS: HCV cure leads to significant changes in serum NTs . 
These are associated with changes in some PROs and NCP 
measures . Specifically, improvement in PROs pertaining 
to physical health are associated with increases in BDNF 
and improvements in general health are associated with 
increases in serum serotonin . Improvement in physical 
health and fatigue PROs and NCP measures of memory 
and executive function are associated with decreases in 
serum GABA . NTs changes are associated with significant 
changes in some PROs and NCP .
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1119
High Efficacy of Generic and Original Direct 
Acting Antivirals in Treatment of Chronic HCV 
Genotype 4: Real-Life Single Center Experience
Mai I. Abozeid1, Marwa S. Elfayomy1, Amr i. Rgab1, Abdelal-
eem K. Helal1, Mohamed Atef1, Mostafa G. Elhelbawy1, 
Mervat Abdelkarim1, Warda Othman1, Alyaa Sabry1, 
Marwa Fekry2, Ayman Alsebaey1, Tamer S. Abdel-Ghafar1, 
Nashwa A. Shebl1, Eman Abdel Sameea1, Eman A. Rewisha1, 
Imam Waked1; 1Hepatology, National Liver Institute, Shebeen 
El Kom, Egypt; 2Public Health, National LiverInstitute, She-
been El Kom, Egypt

Background & aim: A major limitation to wide use of HCV 
direct acting antivirals (DAAs) is the high cost . Generic 
versions of these drugs are now available at much lower 
prices . Our aim was to assess the efficacy of generic HCV 
DAAs in a real-life situation where the original and generic 
drugs are used . Method: This report includes 971 patients 
with HCV genotype 4 in a tertiary referral center in Egypt 
who were treated with either original or generic combina-
tion of sofosbuvir (SOF) plus daclatasvir (DCV) or ledipasvir 
(LDV) for 12 or 24 weeks without- or with ribavirin (RBV), 
for whom SVR12 data are available . Choice of therapy 
was at the discretion of the treating physician, and choice 
of original vs generic was up to the patient’s preference 
(based on cost) . Patients with cirrhosis were treated for 12 
weeks with RBV or for 24 weeks without RBV, and those 
who had failed previous SOF based therapy were treated 
for 24 weeks with RBV . Results: Patients assigned to each 
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treatment combination, and outcome of treatment are 
in the table . Overall, only 2 patients (0 .21%) failed to 
respond on therapy and had detectable HCV RNA level at 
the end of treatment, and 16 patients (1 .65%) relapsed . 
Response rates were equally high with SOF-DCV and 
SOF-LDV combinations, whether original or generics, and 
whether treatment was given for 12 or 24 weeks . Presence 
of cirrhosis and previous treatment failure to pegylated 
interferon and ribavirin based therapy had no effect on 
response with any of the regimens . Conclusion: Generic 
and original DAAs are effective . Generic drugs can provide 
an economical alternative treatment for chronic genotype 
4 HCV infected patients .
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1120
Cost-effectiveness analysis of Daclatasvir/
Sofosbuvir (DCV/SOF) for the treatment of 
the HCV patients failed after the first line with 
second generation of DAA in Italy.
Matteo Ruggeri1, Francesca Romana Rolli2, Silvia Coretti2, 
Loreta A. Kondili3, Francesco De Solda4, Carmela Nappi4, 
Americo Cicchetti2; 1Institute of Economic Policy and School 
of Health Economics and Management, Università Cattolica 
del Sacro Cuore, Rome, Italy; 2School of Health Economics and 
Management, Università Cattolica del Sacro Cuore, Rome, 
Italy; 3Istituto Superiore di Sanità, Rome, Italy; 4Bristol-Myers 
Squibb, Rome, Italy

BACKGROUND: DCV in combination with SOF has shown 
very good efficacy and safety profile for HCV patient’s 
treatment . Different DAAs treatment access are being 
applied in different countries due to high DAA’s costs . 
From recent real life evidences obtained from Italian Plat-
form for the Study of Therapies for Viral Hepatitis (PITER) 
cohort, the failure to eradicate HCV RNA following a DAA 
treatment regimen remain important challenge from 
clinical and economic perspective . The aim of this anal-
ysis was to evaluate the cost-effectiveness of DCV/SOF 
regimen versus HCV alternative treatments for patients 

who failed to achieve the SVR12 after a first DAA treat-
ment from Italian health care system perspective, based 
on the evidences observed from PITER cohort . METHODS: 
A Markov model of HCV chronically infected patients was 
used to develop two scenarios: 1) DCV+SOF versus LDV+SOF 
in Gt1 and Gt4 patients; 2) DCV+SOF versus no retreat-
ment option in Gt1, Gt3 and Gt4 patients . The percentage 
of patients who failed the first line with SOF/ SIM/ RBV or 
SOF/RBV were based on data from the PITER cohort and 
used to populate the model . Resource consumption and 
SVR rates were collected from PITER . Transition probabil-
ities and utility rates were derived from the literature . A 
lifetime horizon was applied and analysis were performed 
from a national health perspective . The outcomes were 
expressed in terms of Quality adjusted life years (QALYs) 
and results presented as Incremental Cost Effectiveness 
Ratio (ICER) . Probabilistic sensitivity analysis (PSA) was 
performed considering a cost-effectiveness threshold 
of ↓ 30,000/QALY . RESULTS: In the base-case analysis, in 
both scenarios, DCV+SOF represents a cost-effectiveness 
therapy with ICERs lower than the acceptability threshold 
(Table 1) . The PSA showed robust results, ICERs remain 
below threshold in 94% and 99% simulations in Scenario 
1 and 2 respectively . CONCLUSION: Based on real life data 
and economic results presented, treating HCV infection 
with DCV+SOF appeared to improve health outcomes and 
to be cost-effective in patients who failed one prior DAA . 
The results of the analysis provide strong evidence of a 
very good cost-effectiveness profile of DCV+SOF in HCV 
patients who failed to reach SVR12 after first line DAA 
treatment .
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1121
The characteristics of patients in whom Sofos-
buvir and Ledipasvir therapy failed to eradi-
cate HCV
Seiichi Mawatari, Akihiro Moriuchi, Ai Kasai, Sho Ijuin, 
Haruka Sakae, Kazuaki Tabu, Kohei Oda, Tsutomu Tamai, 
Akio Ido; Digestive and Lifestyle Diseases, Kagoshima Uni-
versity Graduate School of Medical and Dental Sciences, 
Kagoshima, Japan

Background: Sofosbuvir (SOF) and Ledipasvir (LDV) therapy 
was approved in Japan for patients with hepatitis C virus 
(HCV) genotype 1b infection in August 2015 . Previous 
reports showed that the baseline resistance-associated 
substitutions (RASs) of NS3 and NS5A lesions did not influ-
ence the therapeutic effect . We examined the character-
istics of patients in whom SOF and LDV therapy failed to 
eradicate HCV, and identified the baseline NS5A or NS5B 
RASs, which are closely associated with treatment failure . 



602A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

Methods: A total of 380 patients with HCV genotype 1b 
infection were treated with SOF and LDV . The effects 
of baseline RASs (analyzed by direct sequencing) on the 
response to SOF and LDV therapy was analyzed . Results: 
The patients’ ages ranged from 31 to 90 years (mean 
68), 235 patients (62%) were female, and 84 (22%) had 
cirrhosis . Twenty-six patients had previously been treated 
with Daclatasvir (DCV) and Asunaprevir (ASV) . Baseline 
NS3 D168, NS5A L31 and Y93 RASs were detected in 8 .9%, 
12 .1%, 30 .0% of the patients, respectively . A sustained 
virologic response at 12 weeks (SVR12) was achieved in 
366 patients (96 .3%) . In patients with/without prior DCV 
and ASV treatment, the SVR12 rates were 80 .8% and 
97 .7% respectively . HCV eradication failed in 14 patients 
(virologic failure, n=10; cessation due to adverse events, 
n=4) . Four of the 10 patients with virologic failure had a 
history of DCV and ASV treatment . Seven had an IL28B 
single nucleotide polymorphism (SNP) minor allele, 8 
had baseline NS5A:Y93H RAS, 3 had NS5A Q24, L28 and 
R30 coexistence, 3 had L31 RAS . All 10 patients had NS5B 
A218S RAS, 8 had NS5B C316N RAS, and 5 had NS5B A207S 
RAS . No patients had baseline NS5B L159, S282, L320 or 
V321 RASs . Among patients without a history of DCV and 
ASV treatment, the SVR12 rates of those with NS5A Q24, 
L28 and R30 coexistence, NS5A Y93, or NS5B A218 RASs 
were lower in comparison to those without RASs (93 .3% 
vs 99 .0%, 95 .9% vs 99 .6%, or 95 .7% vs 100%, respectively) . 
In particular, in patients with NS5A Y93, NS5B A218 RAS or 
IL28b minor allele showed a significantly lower SVR12 rate 
(82 .8% vs 100% or 75 .0% vs 96 .3% respectively) . A multi-
variate analysis showed that NS5A Q24, L28 and R30 coex-
istence, Y93 RAS, and IL28b minor allele were significantly 
associated with an SVR12 . Conclusion: Although SOF and 
LDV therapy were associated with a high SVR12 rate, the 
coexistence of NS5A Q24, L28 and R30 RASs, NS5A Y93 
RAS, and NS5B A218 RAS, and IL28b minor allele were 
associated with HCV eradication failure . These results indi-
cate that the coexistence of baseline RASs and host factors 
influence the therapeutic effects of SOF and LDV therapy .
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Fibrosis Progression and Incidence of Cirrhosis 
and Hepatic Decompensation in Persons 
Treated with Paritaprevir/Ritonavir/Ombit-
asvir/Dasabuvir: Results from ERCHIVES
Tracey G. Simon1, Peng Yan2, Jens Kort3, Adeel A. Butt4,5; 
1Gastroenterology and Hepatology, Massachusetts General 
Hospital, Boston, MA; 2VA Pittsburgh Healthcare System, 
Pittsburgh, PA; 3Abbvie Inc., Chicago, IL; 4Medicine, Weill Cor-
nell Medical College, New York, NY and Doha, Qatar, Doha, 
Qatar; 5Hamad Medical Corporation, Doha, Qatar

Background: Data are limited regarding the effect of pari-
taprevir/ritonavir, ombitasvir, dasabuvir regimen (PrOD) 
upon the rate of liver fibrosis progression and incidence of 
cirrhosis and hepatic decompensation after treatment for 
HCV . Methods: Within ERCHIVES (Electronically Retrieved 
Cohort of HCV Infected Veterans), we identified HCV 
infected persons treated with PrOD and treatment-naïve 
controls to determine the effect of PrOD treatment upon 
subsequent progression of fibrosis and incident cirrhosis 
and hepatic decompensation . Controls were propen-
sity-score matched based on demographic and clinical 

characteristics . We excluded those with HIV coinfection, 
positive HBsAg, hepatocellular carcinoma at baseline 
and those with missing HCV RNA or FIB-4 scores . Fibrosis 
progression and liver cirrhosis were assessed using the 
FIB-4 score . Results: The final propensity score matched 
sample included 1,473 PrOD-treated individuals, and an 
equal number of matched, untreated controls . PrOD-
treated patients had significantly reduced median FIB-4 
scores over time, compared to controls (median absolute 
change in FIB-4 = -0 .7 [IQR -1 .51, -0 .3] vs . +0 .06 [IQR -0 .38, 
0 .49]; P<0 .0001) . Compared to matched controls, PrOD-
treated patients had an 86% relative reduction in the risk 
of incident cirrhosis over 2,241 patient-years of follow-up 
(adjusted HR 0 .14 [95% CI 0 .08-0 .23]) . Treatment with 
PrOD was also associated with delayed time to first hepatic 
decompensation event (P<0 .001) . In sensitivity analysis, the 
exclusion of patients with baseline cirrhosis did not mate-
rially alter the estimates of effect . Conclusion: Treatment 
with PrOD is associated with a significant reduction in 
fibrosis progression, a longer time to the development of 
cirrhosis, and reduced risk of hepatic decompensation . Our 
results demonstrate the long-term anti-fibrotic benefits 
associated with PrOD therapy for chronic HCV .
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1123
Changes in the use of direct acting antiviral(s) 
(DAA) in the treatment of chronic hepatitis C 
(CHC) patients in clinical practice. HERACLIS: 
a Hellenic multicenter real-life cohort clinical 
study
George V. Papatheodoridis1, John Koskinas2, Ioannis Goulis3, 
Emmanouil Sinakos3, George Dalekos5, Andreas Kapatais4, 
Martha Oikonomopoulou1, Jiannis Vlachogiannakos1, Ioan-
nis S. Elefsiniotis6, Melanie Deutsch2, Themistoklis G. Vasile-
iadis7, Dimitrios N. Samonakis8, Ioannis Ketikoglou2, 
Stylianos Karatapanis9, Emanuel K. Manesis10, Konstanti-
nos Mimidis11, Alexandra Alexopoulou2, Maria Schina10, 
Christos K. Triantos12, Vassilios A. Sevastianos13, Nikolaos Pap-
adopoulos14, Panagiota Ioannidou1, Anastasia Kourikou2, 
Ioannis Petalidis2, Argyro Koukoufiki3, Nikolaos K. Gatse-
lis5, Theofanie Karaoulani4, Dimitrios Karagiannakis1, Efty-
chia Evangelidou6, Aristea-Lia Bellou7, Mairi Koulentaki8, 
Georgios Ntetskas9, Theodora Mylopoulou11, Chrysosto-
mos Tsolias12, Dimitrios V. Lymberopoulos13, Maria-Vasi-
liki Papageorgiou1, Hariklia Kranidioti2, Emanuel Koulias2, 
Eleni Orfanoudaki8, Theodoros Voulgaris1, Evangelos Cho-
longitas3, Evangelos Akriviadis3, Spilios Manolakopoulos2; 
1Department of Gastroenterology, Medical School of National 
& Kapodistrian University of Athens, Laiko General Hospi-
tal, Athens, Greece; 22nd Department of Internal Medicine, 
National & Kapodistrian University of Athens, Hippokratio 
General Hospital of Athens, Athens, Greece; 34th Department 
of Internal Medicine, Hippokratio Hospital, Aristotle Univer-
sity of Thessaloniki, Thessaloniki, Greece; 4General Hospital 
Nikaia-Piraeus Agios Panteleimon, General Hospital of West-
ern Attica Agia Varvara, General Hospital of Western Attica 
Agia Varvara, Athens, Greece; 5Department of Medicine and 
Research Laboratory of Internal Medicine, School of Medicine, 
University of Thessaly, Larissa, Greece; 6University Department 
of Internal Medicine-Hepatogastroenterology Unit, General 
and Oncology Hospital of Kifisia Agioi Anargyroi, Athens, 
Greece; 73rd Department of Internal Medicine, Aristotle Uni-
versity of Thessaloniki, “PAPAGEORGIOY” Hospital, Thessalon-
iki, Greece; 8Department of Gastroenterology & Hepatology, 
University Hospital of Heraklion Crete, Heraklion, Greece; 91st 
Department of Internal Medicine, General Hospital of Rhodes, 
Rhodes, Greece; 10Liver Unit, Euroclinic SA, Athens, Greece; 
111st Department of Internal Medicine, Democritus University 
of Thrace, Alexandroupolis, Greece; 12Department of Gastro-
enterology, University Hospital of Patras, Patras, Greece; 134th 
Department of Internal Medicine and Liver Outpatient Clinic, 
Evangelismos General Hospital, Athens, Greece; 141st Depart-
ment of Internal Medicine, 417 Army Share Fund Hospital of 
Athens, Athens, Greece

Background/Aim: DAA regimens have been increasingly 
used over the last three years, since they have been 
shown to be very effective and safe in phase III trials . In 
this ongoing multicenter study involving most Greek liver 
centers, we assessed possible recent changes in efficacy 
and characteristics of CHC patients (pts) treated with 
DAA . Methods: We included all CHC pts treated with DAA 
in 14 liver centers throughout Greece . Pts fulfilled the 
national criteria for DAA reimbursement: F3 experienced, 
F4, decompensated cirrhosis (Ci), liver transplantation, 
severe extrahepatic manifestation . Changes according to 
DAA onset (period A:06/2014-2015, B:2016-03/2017) were 
assessed . SOF+SMV±R, SOF+DCV±R, SOF/LDV±R, 3D±R 
(2D+R for GT4), SOF/VEL±R & EBR/GZR±R for GT1/4 and 
SOF+R±pegIFN (SOF+R only for GT2), SOF+DCV±R & SOF/
VEL±R for GT2/3 were considered as recommended regi-

mens . Results: 1309 pts were included (males 59%; age 
56±12yrs; PDU 27%; GT1a 11%, GT1b 38%, GT2 5%, GT3 
26%, GT4 20%; F0-F2 5%, F3 22%, F4 62%, decompensated 
Ci 12%; treatment-experienced 63%, DAA failures 5%) . 
SVR was achieved in 894/991 (90%) pts with available data 
and was lower in males [88% (495/563) vs 93% (399/428); 
P=0 .007], GT3 [83% (180/216) vs 92% (714/775); P<0 .001], 
lower albumin, Hb, WBC, PLT (P≤0 .001), albumin <3 .5 g/dl 
[79% (114/145) vs 92% (654/709); P<0 .001], PLT<100x109/L 
[79% (165/210) vs 93% (705/755); P<0 .001), decompen-
sated Ci [77% (97/126)] than F4 [90% (544/602)] or F0-3 
[96% (253/263); P<0 .001] and non recommended regimens 
[68% (73/107) vs 92% (821/884); P<0 .001] . Pts started DAA 
in period A (n=651) compared to B (n=658) did not differ 
in sex, BMI, ALT, bilirubin and rates of (decompensated) 
Ci, but they had older age (57 vs 56 yrs, P=0 .04), more 
frequently diabetes (17% vs 12%, P=0 .034), treatment 
experience (70% vs 56%, P<0 .001) and PLT<100x109/L 
(26% vs 14%, P<0 .001), lower mean albumin, Hb, WBC, 
PLT (P<0 .020), more frequent use of non recommended 
regimens (16% vs 2%, P<0 .001) and lower SVR rates (88% 
vs 94%, P=0 .003) . Logistic regression analysis showed that 
lower SVR rate was independently associated with males 
(P=0 .004), decompensated Ci than F4 than F0-3 (P=0 .031], 
lower Hb (P=0 .011), PLT<100x109/L (P=0 .033) and non 
recommended regimens (P<0 .001) and relatively with GT3 
(P=0 .073), but not with albumin, WBC or period of therapy 
onset . Conclusions: Pts treated with DAA are rapidly 
changing having less severe characteristics even within the 
spectrum of advanced liver disease, mostly Ci, set by the 
restrictions of DAA access in our country . The efficacy of 
DAA has improved significantly due to the more frequent 
recent use of the currently recommended regimens .
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1124
A Pragmatic Approach to Optimizing the Effi-
cacy of Elbasvir/Grazoprevir Using Baseline 
Viral Load in Participants With Hepatitis C Virus 
(HCV) Genotype (GT)1a Infection: A Post Hoc 
Analysis of 11 Clinical Trials
Lawrence Serfaty3, Ira Jacobson2, Jürgen K. Rockstroh4, Fred-
erick Altice5, Peggy Hwang1, Eliav Barr1, Michael Robertson1, 
Barbara Haber1; 1Merck & Co., Inc., Kenilworth, NJ; 2Mount 
Sinai Beth Israel and Icahn School of Medicine at Mount Sinai, 
New York, NY; 3Service d’Hépatologie, Hôpital Saint-Antoine, 
Université Pierre & Marie Curie, Paris, France; 4Bonn University 
Hospital, Bonn, Germany; 5Yale University, New Haven, CT

Background: In phase 2/3 clinical trials of elbasvir (EBR)/
grazoprevir (GZR), rates of sustained virologic response 12 
weeks after completion of therapy (SVR12) were slightly 
different in participants with HCV GT1a infection vs GT1b 
infection (95% vs 99%) . To optimize treatment response 
for people with GT1a infection in regions where drug 
resistance testing is not routine, European guidelines 
recommend that those with baseline viral load ≤800,000 
IU/mL receive EBR/GZR for 12 weeks and those with base-
line viral load >800,000 IU/mL receive EBR/GZR with riba-
virin (RBV) for 16 weeks . This recommendation is based on 
data from 506 participants with GT1a infection receiving 
EBR/GZR for 12 weeks, which showed numerically lower 
SVR12 rates with increasing viral load strata . The purpose 
of this study was to reassess the efficacy of EBR/GZR in 
GT1a-infected participants by comparing baseline viral 
load ≤ and > 800,000 IU/mL alone and in combination with 
other clinical factors . Methods: This analysis included data 
from participants enrolled in any one of 11 different clin-
ical trials who had HCV GT1a infection and took at least 
one dose of EBR/GZR . The primary efficacy assessment was 
SVR12 . Participants with confirmed re-infection, who were 
lost to follow-up, or who discontinued for reasons unre-
lated to an adverse event were censored at the time of 
withdrawal . Results: In total, 1385 participants with HCV 
GT1a infection received EBR/GZR-based therapy, of which 
981 participants received EBR/GZR for 12 weeks . Twen-
ty-four participants were censored and 957 were included 
in this analysis . Mean age was 51 years, 71% were male, 
71% were white, and 15% were treatment-experienced . 
Twenty percent had compensated cirrhosis, 20% had HIV 
co-infection, 12% had chronic kidney disease stage 4/5, 
and 7% had an inherited blood disorder . Overall SVR rates 
among GT1a-infected participants were 95 .2% (911/957) 
for those given EBR/GZR for 12 weeks and 100 .0% (55/55) 
for those given EBR/GZR + RBV for 16 weeks . The table 
shows SVR by viral load ≤ and >800,000 IU/ml combined 
with clinical characteristics of treatment history, sex, and 
body mass index . Conclusion: In this large integrated anal-
ysis, overall SVR in participants with HCV GT1a infection 
receiving 12 weeks of EBR/GZR was 95 .2% and in those 
receiving 16 weeks of EBR/GZR + RBV was 100% . Among 

participants receiving 12 weeks of EBR/GZR, SVR12 was 
numerically higher in those with low compared to high 
viral load .

SVR12 in overall cohort and subgroups based on HCV RNA 
level
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1125
Efficacy and safety of ledipasvir/sofosbuvir in 
treatment-naïve and –experienced patients 
with hepatitis C virus genotype 6 infection
Vo D. Thong; Department of Internal Medicine, Faculty of 
Medicine, University of Medicine and Pharmacy, Ho Chi Minh 
city, Viet Nam

Background: Hepatitis C virus (HCV) infection is a leading 
cause of chronic hepatitis, cirrhosis, and liver cancer and is 
the primary cause for liver transplantation worldwide . HCV 
genotype 6 (HCV-6) is restricted to South China, South-East 
Asia, and it is also occasionally found in migrant patients 
from endemic countries . There are limited data avail-
able regarding the use of direct-acting antiviral agents 
in HCV-6-infected patients . This study aimed to evaluate 
the efficacy and safety of 12 weeks of ledipasvir (inhib-
itor of HCV NS5A) plus sofosbuvir (HCV nucleotide-ana-
logue NS5B polymerase inhibitor) in treatment-naïve and 
(peg)interferon ± ribavirin-experienced HCV-6 patients, 
with or without cirrhosis . Methods: Adult patients with 
chronic HCV-6 infection received ledipasvir 90 mg combi-
nation with sofosbuvir 400 mg once-daily for 12 weeks . 
The primary efficacy endpoint was sustained virologic 
response 12 weeks after the end of treatment (SVR12), and 
safety was also assessed . Results Overall, forty-six patients 
received treatment; the majority were female (65 .2%) and 
treatment-naïve (80 .4%) . However, 7/46 (15 .2%) patients 
had decompensated cirrhosis . All patients achieved 
SVR12 [100% (Clopper-Pearson 95% confidence interval: 
91–100%)] . Adverse events, all Grade 1 or 2, were reported 
in 13/46 (28,3%) patients . No serious adverse events were 
reported and no patients discontinued study treatment . 
Grade 3 treatment-emergent laboratory abnormalities 
were noted in 2/46 (4 .3%) patients . Conclusions Treat-
ment for 12 weeks with ledipasvir in combination with 
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sofosbuvir resulted in an SVR rate of 100% in HCV-6 treat-
ment-naïve and -experienced patients with and without 
cirrhosis, and was safe, well-tolerated .

On-treatment and post-treatment virologic response rates .
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1126
Hepatitis B reactivation during DAA therapy for 
Hepatitis C - does it affect clinical outcomes?
Ruth Byrne, Michelle Spaan, Mary Cannon, Geof-
frey M. Dusheiko, Ivana Carey, Kosh Agarwal; Kings College 
Hospital, Institute of Liver Studies, London, United Kingdom

Background Hepatitis B (HBV) reactivation has emerged 
as a safety concern for patients treated with direct-acting 
antiviral (DAA) therapy for Hepatitis C (HCV) . There have 
been several reports of adverse outcomes including a case 
of fulminant HBV requiring liver transplantation . However 
the true frequency of HBV reactivation in such patients is 
unknown . We aimed to assess the incidence of HBV reac-
tivation in a large, diverse cohort of patients treated with 
DAAs for HCV . Methods Retrospective analysis of patients 
treated with DAAs from 2015-16 at King’s College Hospital 
was performed . Clinical data were reviewed along with 
HBV serology at baseline and up to post treatment week 
24 . HBV reactivation was defined as reappearance of 
HBsAg or HBV DNA in those with a history of past infec-
tion (HBcAb+ only) or reappearance of HBV DNA in 
HBsAg+ patients who were virally supressed with nucleo-
side analogues . Clinical reactivation was defined as ALT>3 
times upper limit of normal . Results 242 patients were 
identified . 85 patients (35%) had evidence of prior HBV 
infection (HBsAg- and HBcAb+) . Of these 68 (80%) had 
cirrhosis, 6 had HIV and 1 had undergone liver transplan-
tation . 13 (15%) had a history of HCC; 5 were undergoing 
transarterial chemoembolization and receiving prophy-
lactic lamivudine . 3 patients (1 with cirrhosis) had chronic 
HBV and were established on nucleoside analogues prior 
to DAA therapy . All 3 had undetectable HBV DNA at base-
line . There were 3 episodes of HBV reactivation observed 
in patients with past HBV infection (3/85, 3 .5%) . All had 
anti-HBs<10 prior to reactivation . All received pan-oral 
DAA therapy . All remained HBsAg negative and did not 
demonstrate evidence of clinical reactivation . All subse-
quently developed undetectable HBV DNA without treat-
ment . 1 patient with cirrhosis & HCC developed HCV viral 
relapse 8 weeks prior to HBV reactivation . Of the 3 patients 
with chronic HBV, there was one episode of HBV viremia 
in a patient treated with sofosbuvir, interferon and riba-

virin . There was no flare of ALT but replication was accom-
panied by a rise in HBsAg quantification from treatment 
weeks 4 to 12 . HBV DNA subsequently became undetect-
able at post treatment week 4 and SVR12 was achieved . 
Prior HBV infection did not impact DAA treatment effi-
cacy with SVR12 93% in those with HBcAb + versus 91% 
in those with no history of HBV, p=0 .71 . Conclusion Reac-
tivation of HBV with viremia occurred infrequently during 
treatment with DAAs . No patients developed clinical reac-
tivation and HBV DNA became undetectable in all patients 
during post treatment follow up . Moreover, evidence of 
prior or current HBV infection did not impact the efficacy 
or safety of DAA regimens .
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1127
Effectiveness and safety of direct-acting anti-
viral therapy in patients with chronic hepa-
titis C and severe fibrosis/cirrhosis from “real 
world” in Argentina: a multicenter, observa-
tional study.
Gisela Gualano1, Beatriz M. Ameigeiras2, Alberto Muñoz3, 
Raúl Adrover4, María Virginia Reggiardo5, Rogelio Isla6, 
Melina R. Ferreiro7, Silvia Borzi8, Pablo Salgado11, Sara Chao9, 
Noemí Libaak10, Roberto Pérez Ravier13, Maria E. Sirotinsky14, 
Marcela I. Sixto15, Yamila A. Martínez Artola12, Silvia Frías2, 
Gustavo Romero3, Fernando Bessone5, Esteban González 
Ballerga7, Eduardo Fassio1; Grupo Argentino para el Estudio 
y Tratamiento de la Hepatitis C (GAETHeC); 1Medicine, Hos-
pital Nacional Prof. Alejandro Posadas, El Palomar, Argen-
tina; 2Medicine, Hospital J.M. Ramos Mejía, Buenos Aires, 
Argentina; 3Hepatology, Hospital de Gastroenterología Dr 
C. Bonorino Udaondo, Buenos Aires, Argentina; 4Centro de 
Hepatología, La Plata, Argentina; 5Hospital Provincial del Cen-
tenario, Rosario, Argentina; 6Hospital Parmenio Piñero, Bue-
nos Aires, Argentina; 7Hospital de Clínicas J. de San Martín, 
Buenos Aires, Argentina; 8Hospital Rodolfo Rossi, La Plata, 
Argentina; 9Hospital Presidente Perón, Avellaneda, Argen-
tina; 10Hospital Francisco Santojanni, Buenos Aires, Argentina; 
11Centro de Investigación en Salud Poblacional, Hospital Dr 
Carlos G. Durand, Buenos Aires, Argentina; 12Sanatorio Julio 
Méndez, Buenos Aires, Argentina; 13Hospital Central, Men-
doza, Argentina; 14Centro de Estudios Digestivos, Comodoro 
Rivadavia, Argentina; 15Programa Provincial de HIV/SIDA, ETS 
y Hepatitis Virales, Santa Fé, Argentina

Several studies of treatment of hepatitis C with direct-
acting antiviral agents (DAAs) in real-world clinical prac-
tice have been published in USA and Europe showing 
good effectiveness and safety . To our knowledge, this 
would be the first multicenter, observational study 
performed in Latin America . Primary aims were to describe 
sustained virological response rate 12 weeks after treat-
ment (SVR12) in patients with advanced fibrosis/cirrhosis 
treated with DAAs in Argentina and compare results with 
those obtained in registry studies . Secondary aims were to 
analyze safety and changes in liver function tests, MELD 
and Child scores after therapy . Methods: Consecutive 



606A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

patients with chronic hepatitis C and F3-F4 fibrosis were 
treated with IFN-free, DAAs regimes according to national 
guidelines and availability of drugs, after signing informed 
consent . We evaluated results in 330 patients (188 male), 
age 58 ± 12 years, cirrhosis in 74%, genotypes 1, 2, 3 and 4 
in 249, 37, 39 and 5 cases, respectively . Main DAAs regimes 
prescribed were sofosbuvir + daclatasvir ± RBV (SFV-DCV) 
for 12-24 weeks (wk) in 257 patients; paritaprevir/r + ombi-
tasvir + dasabuvir (PrOD) ± RBV for 12 wk in 51; sofosbuvir 
+ ribavirin (SFV-RBV) for 12-20 wk in 16 . Statistical analysis: 
Student’s T test for independent and paired samples and 
non-parametric, Mann Whitney and Wilcoxon tests were 
used to compare the relationship between quantitative 
variables and X2 and Fisher’s exact tests for qualitative 
variables . In all cases the applied statistical tests are for 
independent samples . A p <0 .05 was considered as signifi-
cant . Results: SVR12 was shown in 310 out of 330 patients . 
SVR12 rates (CI 95%) were 93% (89 .2-95 .8) in patients 
treated with SFV-DCV; 98 .04% (89 .6-99 .9) with PrOD; 
93 .7% (69 .8-99 .8) with SFV-RBV (genotype 2) . These rates 
are not significantly different from those in ALLY-1, Tour-
quoise-II and FUSION studies, respectively . During therapy 
and follow-up, cirrhosis decompensation was observed in 
8 .2, 0 and 0% of patients treated with SFV-DCV, PrOD and 
SFV-RBV, respectively (p=NS); and death in 2 .7, 0 and 0%, 
respectively (p=NS) . At 12 weeks after therapy, patients 
who obtained SVR12 had a mild but significant decrease of 
bilirubin, MELD and Child scores and an albumin increase 
compared to baseline values; changes that were not found 
in patients without SVR12 . In conclusion, in this difficult to 
treat population of predominantly cirrhotic HCV patients, 
rates of SVR12 were similar to that described in registry 
studies . Safety profile was acceptable . Mild improvements 
in liver function tests in pts with HCV eradication should 
be further assessed with longer follow-up . 
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Impact of treatment duration and ribavirin 
(RBV) addition on real-world effectiveness 
of elbasvir/grazoprevir (EBR/GZR) in select 
patient subgroups with Genotype 1 (GT1) 
Chronic Hepatitis C (HCV): Retrospective data 
analyses from the Trio Network.
Chizoba Nwankwo1, Bruce Bacon2, Michael P. Curry3, Doug-
las T. Dieterich4, Steven L. Flamm5, Kris V. Kowdley6, Scott Mil-
ligan7, Naoky C. Tsai8, Zobair M. Younossi9, Nezam H. Afdhal3; 
1Merck & Co., Inc., Kenilworth, NJ; 2Saint Louis University 
School of Medicine, St. Louis, MO; 3Beth Israel Deaconess 
Medical Center, Boston, MA; 4Icahn School of Medicine at 
Mount Sinai, New York, NY; 5Northwestern Feinberg School 
of Medicine, Chicago, IL; 6Swedish Medical Center, Seattle, 
WA; 7Trio Health Analytics, La Jolla, CA; 8Queens Medical Cen-
ter University of Hawaii, Honolulu, HI; 9Center for Liver Dis-
eases, Department of Medicine, Inova Fairfax Hospital, Falls 
Church, VA

Background: Lengthening EBR/GZR treatment to 16 weeks 
and/or adding RBV is recommended for select GT1 HCV 
subgroups . However, real-world utilization patterns  

previously reported (J Hepat 2017 66: S295) suggests utili-
zation of this dosing recommendation is low . This study 
examines 12 and 16 week EBR/GZR +/-RBV in different 
patient subgroups . Methods: Data were collected from 
providers and specialty pharmacies through Trio Health’s 
disease management program . Patients (n=442) with GT1 
HCV who initiated EBR/GZR therapy between Jan 28, 2016 
(FDA approval) to Dec 31, 2016 were included . Results: 401 
(91%) received 12-week EBR/GZR, 12 (3%) 12-week EBR/
GZR+RBV, 11 (2%) 16-week EBR/GZR, and 18 (4%) 16-week 
EBR/GZR+RBV . Possible baseline NS5A resistance was iden-
tified in 13/285 patients with GT1A HCV . In this subgroup, 
3/13 (23%) received 12-week EBR/GZR, 1/13 (8%) received 
12-week EBR/GZR+RBV, 2/13 (15%) received 16-week EBR/
GZR, and 7/13 (54%) received 16-week EBR/GZR+RBV . For 
the complete GT1 population, the +RBV subgroup had a 
higher fraction of patients that were treatment experi-
enced (TE, 43%, 13/30) compared to the -RBV group (17%, 
69/412) . For the complete GT1 population, the 16-week 
subgroup had a higher proportion of GT1A subtype 
(93%, 27/29) compared to the 12-week group (62% GT1A, 
258/413) . Other characteristics including gender, age, 
baseline viral load, and cirrhosis were similar between 
regimens or between groups defined by RBV addition 
or therapy duration . SVR12 results at time of abstract 
submission were available for 262/442 patients . Overall 
per protocol (PP) SVR12 was 97% (253/262) . Across the 
GT1 subgroups (defined by subtype, prior treatment expe-
rience, and fibrosis) that received EBG/GZR for 12-week 
regimen without RBV, the PP was SVR12 >=94% . (TABLE) 
Summary: The majority of patients were treated for 12 
weeks without RBV in real world practice and Zepatier was 
found to be highly effective . Full SVR12 data across sub 
populations will be presented at the conference .

Per Protocol SVR12 with 12 week EBR/GZR without RBV
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Expanding HCV Treatment Access: Training 
Primary Care Providers in the U.S. using the 
ECHO Model
Karla A. Thornton1, Jennifer C. Price3, Paulina Deming1, 
Miranda L. Sedillo1, John Scott2, Andrew I. Aronsohn4, 
Terry D. Box5, Norman L. Sussman6,7, SAIRA KHADERI6,7, Rob-
ert G. Gish8, Kimberly Page9,1, Sanjeev Arora1; 1Project ECHO, 
University of New Mexico Health Sciences, Albuquerque, NM; 
2University of Washington, Seattle, WA; 3Universtiy of Califor-
nia, San Francisco, San Francisco, CA; 4University of Chicago, 
Chicago, IL; 5University of Utah, Salt Lake City, UT; 6CHI St. 
Luke’s Hospital, Houston, TX; 7Baylor College of Medicine, 
Houston, TN; 8Stanford University, Stanford, CA; 9Epidemi-
ology, Biostatistics and Preventative Medicine, University of 
New Mexico Health Sciences Center, Albuquerque, NM

Background: Direct acting antiviral agents (DAAs) brought 
nearly universal cure rates for patients with hepatitis C 
(HCV) infection . However, access to DAAs is a major 
barrier to HCV elimination in the US and is limited by 
restricted insurance approval and an inadequate number 
of specialists . We established a collaborative of 8 centers 
in the US who treat HCV in specialty clinics and Project 
ECHO® (Extension for Community Healthcare Outcomes) 
programs . Through teleECHO clinics, primary care providers 
(PCPs) are trained to treat HCV in their own clinics via 
longitudinal videoconferencing, case-based learning and 
mentoring . To better understand the impact ECHO has on 
participating PCPs and their patients, we aimed to assess 
PCPs’ current HCV caseloads and approach to providing 
treatment to HCV-infected patients outside of teleECHO 
clinics . Methods: An electronic survey was developed by 
the ECHO HCV Collaborative and sent to teleECHO partic-
ipating PCPs . Six of the eight centers participated . Surveys 
were sent to PCPs up to four times using redcap . Results: 
138/706 (25 .1%) responses were received . Respondents 
reported duration of participation with Project ECHO: 
< 6 months (27 .5%), 6 months-1 year (18 .1%), 1-2 years 
(25 .4%), 2-3 years (9 .4%) and > 3 years (19 .6%) . Most 
respondents (43 .5%) had 1-3 patients on HCV treatment 
per month, followed by 4-10 (36 .2%), 11-19 (11 .6%) and 
more than 20 (8 .7%) . 39 .9% of respondents presented all 
of their HCV patients at teleECHO clinics prior to initiating 
treatment . The remaining 60% of respondents presented 
some patients at teleECHO and also treated patients 
independently outside of teleECHO . Independently 
treating PCPs continued to present patients with decom-
pensated cirrhosis, DAA treatment failures, or unclear 
degree of liver fibrosis . The majority of independently 
treating PCPs (68 .3%) stated they gained enough expe-
rience and self-efficacy through their involvement with 
Project ECHO to begin independently treating within 1 
year of participation . Among the PCPs not treating inde-
pendently, the majority (63 .6%) expressed the need to 
become more experienced and develop self-efficacy . 24 
(43 .6%) PCPs were required to present to a specialist for 

insurance purposes and 6 (10 .9%) PCPs were required by 
their own clinic administration . Most (70 .9%) expressed 
the desire to treat independently in the future . Conclu-
sion: Project ECHO enables PCPs to gain experience and 
improve self-efficacy to treat independently . PCPs comfort 
level for independently treating HCV varies depending 
on patient complexity . Providing a mentoring program of 
PCPs through a modality such as Project ECHO can dramat-
ically expand HCV treatment access .
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Early emergence of opportunistic infections 
after starting direct acting antiviral drugs in 
HIV/HCV coinfected patients
Juan Macías1, Francisco Tellez2, Antonio Rivero-Juárez3, 
Rosario Palacios4, Luis Morano5, Dolores Merino6, Anto-
nio Collado7, Ignacio de los Santos8, Mohamed Omar9, Juan 
Antonio Pineda Vergara1; HEPAVIR study group, GEHEP study 
group, RIS-HEP07 study group; 1Unit of Infectious Diseases 
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Background: Varicella-zoster virus and hepatitis B virus 
reactivations have been reported after starting interfer-
on-free direct acting antiviral agent (DAA) combinations . 
HIV/HCV-coinfected patients could be a high-risk group for 
the reactivation of latent infections . Because of these, we 
report the occurrence of severe infections after starting 
DAA regimens in HIV/HCV-coinfected patients . Patients 
and methods: Individuals included in the HEPAVIR-DAA 
(NCT02057003) cohort were selected if they had received 
all-oral DAA combinations . A retrospective review of clin-
ical events registered between the start of DAAs and 12 
months after SVR12 was carried out . Results: Overall, 38 
(4 .5%) of 848 patients presented infections . The incidence 
(95% confidence interval) of infections was 4 .6 (3 .3-6 .3) 
cases per 100 person-years . The median (Q1-Q3) time to the 
infection since baseline was 23 (7 .3-33) weeks . Immunode-
pression-associated infections were observed in 7 (0 .8%) 
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patients, all of them with suppressed HIV replication: one 
case of progressive multifocal leukoencephalopahy, three 
cases of multimetameric zoster, disseminated varicel-
la-zoster virus infection, oral thrush and of severe herpetic 
gingivostamatitis, one case each . Severe bacterial infec-
tions were also found in 7 (0 .8%) patients, 4 of them with 
cirrhosis: two patients with pneumonia, one case with 
complicated urinary track infection and four with sepsis . 
Five (13%) of the patients presenting infections died, four 
of them had cirrhosis . Conclusions: Severe infections are 
relatively common among HIV/HCV-coinfected patients 
receiving all oral DAA combinations . Some unusual reacti-
vations of latent opportunistic infections in patients with 
suppressed HIV replication seem to be temporally linked 
with DAA use .
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Real World Effectiveness of 8 vs 12 Weeks of 
Ledipasvir/Sofosbuvir (LDV/SOF) in Blacks with 
HCV: A Comparative Analysis of Clinical Trials 
with Real World Cohorts
Eleanor Wilson2,3, Perica Davitkov5, Paul Y. Kwo4, Sarah Kat-
takuzhy2, Kamran Qureshi6, Vinay Sundaram7, Sarjita Naik1, 
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BACKGROUND: Black patients have among the highest 
rates of chronic Hepatitis C Virus (HCV) infections 
compared to other racial groups in the United States 
(U .S .) . In the past, Blacks had lower cure rates with inter-
feron-based regimens for HCV treatment compared to 
Whites . In the Direct Acting Antiviral (DAA) era, recent 
published reports suggest Black patients achieve similar 
Sustained Virologic Response (SVR) rates with SOF-based 
regimens in Real World Cohorts (RWC) as those observed 
in clinical trials including those who treated for 8 weeks . 
The aim of this analysis was to compare the efficacy of the 
single tablet regimen of ledipasvir/sofosbuvir (LDV/SOF) 
in HCV genotype 1 Black patients in clinical trials to that 
observed in RWC . METHODS: In this descriptive analysis, 
data from the Phase 3 ION trials evaluating LDV/SOF is 
compared to five RWC . RWC were selected based on avail-
ability of data, non-overlapping data sets, and treatment 
of at least 50 patients . The RWC include ASCEND, Burman’s 
Specialty Pharmacy/Temple University, and Department of 
Veterans Affairs (VA) (Baltimore, Cleveland, and National) 
and represent diverse patient populations from the U .S . 
including academic centers, urban primary care settings 
and the VA . Baseline characteristics and efficacy were 

analyzed . RESULTS: Of the 1079 patients treated in the ION 
1, 2, and 3 trials, 308 were Black (16%) with the following 
baseline demographics: mean age (57 years), male (65%), 
GT 1a (70%), and treatment naïve (TN) (75%) . Among 
Black patients that were treatment naïve, non-cirrhotic, 
viral load < 6 million and were treated for 8 or 12 weeks 
of LDV/SOF, they had an overall SVR12 rate of 96% (26/27) 
and 98% (59/60), respectively . In the RWC, the propor-
tion of Blacks in each cohort was as follows: ASCEND: 96% 
(576/600); Burman’s Specialty Pharmacy/Temple University: 
31% (104/338); Department of Veterans Affairs: Baltimore: 
79% (539/687); Cleveland: 62% (206/331); and National: 
41% (4871/11804) . Baseline characteristics reported from 
the overall RWC cohort was as follows: mean age (60 
years), male (82%), GT 1a (77%), and TN (89%) . In the 
RWC, among Black patients treated with 8 or 12 weeks of 
LDV/SOF, the overall SVR12 was 93% (1449/1563) and 94% 
(1575/1668), respectively . CONCLUSIONS: This analysis of 
diverse cohorts from the U .S . comparing the effectiveness 
of both 8 and 12 weeks of LDV/SOF have demonstrated 
comparable SVR rates in Black patients in RWC . These 
results support the use of 8 weeks of LDV/SOF in Black 
treatment naive, non-cirrhotic GT 1 patients with a base-
line HCV viral load < 6 million . 
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A state-wide, nurse-led model of care for HCV 
in the prison: high SVR12 rates that are equiva-
lent to the specialist liver clinic
Timothy Papaluca1,3, Lucy McDonald1, Anne Craigie1, Mat-
thew Jarman1, Mark Stoove2, Margaret Hellard2, Jessica How-
ell1, Joseph Doyle2, David M. Iser1, Susanne Glasgow1, 
Kate New1, Tess McClure1, Sally Bell1, Barbara Deme-
diuk1, Gareth Burns1, Cameron J. Jeremiah1, Mark Lust1, 
Gideon Shaw1, Marno Ryan1, Paul V. Desmond1, Cather-
ine Croagh1, Thai Hong1, Kumar Visvanathan1, Alex J. Thomp-
son1,3; 1Gastroenterology, St Vincent’s Hospital, Melbourne, 
Cremorne, VIC, Australia; 2Burnet Institute, Melbourne, VIC, 
Australia; 3The University of Melbourne, Melbourne, VIC, Aus-
tralia

Background The WHO has set targets for the elimination 
of HCV by 2030 . The prison setting provides opportunity 
to engage & treat high risk individuals with the goal of 
reducing incidence and prevalence . To date there is little 
data to support the efficacy of prison-based treatment 
programs using DAA therapy . A state-wide, nurse-led, 
hepatitis program has been implemented in 14 prisons 
in Victoria, Australia to treat prisoners with HCV . We 
compared real world treatment outcomes for DAA 
therapy delivered by the Statewide hepatitis program 
vs a specialist liver clinic Methods HCV Ab positive pris-
oners are referred for protocol-driven assessment by a 
Clinical Nurse Consultant for in-prison clinical assessment, 
including measurement of liver stiffness using transient 
elastography . DAAs are prescribed by supervising hepatol-
ogists but dispensed locally . Assessments commenced Oct 
2015, treatment March 2016 . We performed a prospec-
tive analysis of treatment outcomes among all prisoners 
commenced on DAA therapy Mar-Nov 2016 . Treatment 
outcomes in this population were compared to those 
individuals treated in a specialist liver clinic Results 1320 
prisoners have been assessed by the prison program . 
Currently SVR12 data is available for 244 prisoners, who 
were compared to the 616 patients treated over the same 
timeframe at a liver clinic in a tertiary hospital . The prison 
cohort was younger, had a higher frequency of Gt3 HCV 
and less cirrhosis (Table 1) . 92% of the prisoners had used 
IV drugs, 52% reported intravenous drug use (IDU) in 
prison . 53% received opiate substitution therapy . 78% had 
never received HCV care . Treatment regimens included 
Sofosbuvir/Ledipasvir 47%, Sofosbuvir/Daclastasir 46% . 
The overall SVR12 rates (per-protocol) were comparable 
(95% prison v 93% specialist clinic) . There were no serious 
treatment-related adverse events in either group . Conclu-
sion Treatment of prisoners using a state-wide, nurse-led 
model of care is highly effective with outcomes compa-
rable to specialist liver clinic . The prison setting provides 
excellent opportunity to treat high risk individuals and 
should be part of public health platforms that support the 
elimination of HCV

Table 1
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Minimally Elevated End-of-Treatment Alpha-fe-
toprotein Levels Are an Indipendent Predictor 
of Hepatocellular Carcinoma in Cirrhotic 
Patients Treated with Direct Antiviral Agents for 
HCV Infection
Chiara Masetti, Francesco De Leonardis, Piera Rossi, Alessan-
dra Bosa, Martina Milana, Daniele Di Paolo, Alessandra Pecchi-
oli, Francesco Santopaolo, Silvia Cucchiarelli, Simona Francioso, 
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Background and aims: Hepatocellular carcinoma (HCC) is a 
frequent complication of HCV-related cirrhosis . Alpha-fe-
toprotein (AFP) is not recommended for HCC surveillance 
in this setting, due to its low sensitivity, but its role is not 
well defined in cirrhotic patients treated with direct anti-
viral agents (DAA) against HCV . In this study we investi-
gated whether AFP measured at end-of treatment (EOT) 
predicts the development of HCC in cirrhotic patients 
treated with DAA . Methods . This single-center study 
included 264 consecutive HCV-infected cirrhotic patients 
(mean age 63 .3 ± 11 .6 yr, 62 .1% males) who completed a 
full treatment course with DAA and were followed for a 
median of 12 months after EOT . The majority of patients 
had a compensated CPT A cirrhosis (207/264, 87%); the 
most prevalent genotypes were 1b (111/264, 42%) and 
2 (53/264, 20 .1%) . Clinical, biochemical and virological 
data were analysed by univariate and multivariate (Cox 
regression) analysis in relation to HCC development . Three 
distinct cut-off levels of AFP at EOT (6, 12 and 20 ng/ml) 
were investigated by ROC curves as potential predictors 
of HCC . Results . HCC developed in 20 patients (7 .6%), 
including 13/244 (5 .3%) de-novo and 7/20 (35%) recur-
rent tumors . AFP levels dropped from 17 .5 ± 28 .6 ng/ml at  
baseline to 6 ± 13 .5 ng/ml at EOT . At univariate analysis 
AFP level >6 ng/ml at EOT (p=0 .002) was significantly 
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associated with HCC development . Additional predictive 
factors of HCC were baseline values of AFP (p=0 .0008), a 
history of previous HCC (p<0 .00001), INR (p=0 .0002), low 
albumin (p=0 .005) and total cholesterol (0 .008) levels . 
Gender, HCV genotype, type of DAA and attainment of 
SVR were unrelated to HCC development (p=n .s .) . At Cox 
regression the only independent predictors of HCC were 
an AFP >6 ng/ml at EOT (HR 4 .24, C .L . 1 .39-12 .88), INR at 
baseline (HR 5 .09, C .L . 1 .13-22 .90) and a previous history 
of HCC (HR 7 .65, C .L . 2 .20-26 .58) . Using this model in a 
logistic regression analysis, a cut-off level of 6 ng/ml of AFP 
at EOT showed a better predictive power (AUROC: 0 .803) 
compared to cut off levels of 12 and 20 ng/ml (AUROC: 
0 .773 and 0 .775, respectively) . Conclusions: The risk of 
HCC in HCV-infected cirrhotic patients who complete DAA 
treatment remains substantial, regardless of SVR . Mini-
mally elevated AFP levels measured at EOT, a history of 
previous HCC and elevated INR are significant predictors 
of HCC development in the first year after EOT .
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Baseline Characteristics and Patient-Reported 
Outcomes (PROs) from PROP UP: A Large US 
Multi-site Observational Study of Patients with 
Chronic Hepatitis C (HCV) Initiating Direct 
Acting Antiviral Therapy (DAA)
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ard K. Sterling5, Anna S. Lok6, Adrian M. Di Bisceglie6, 
K. Rajender Reddy7, David R. Nelson8, Nancy Reau9, Sou-
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Background: Several new DAA regimens are used to treat 
chronic HCV . Characterization of patient experiences in 
real-world clinical settings before, during, and after DAA 
therapy is needed . PROP UP is a multi-site observational 
study evaluating short-term and long-term PROs in a large 
cohort (n=1600; NCT02601820) . The aim of this analysis 
is to describe the baseline PROs of patients enrolled in 
2016-2017 . Methods: PROs collected before DAA therapy 
commenced were evaluated . PRO measures included 10 
PROMIS® symptom measures which have a standardized 
T-score=50 and SD=10 (US general population); the Memo-
rial Symptom Assessment Scale (MSAS); and the HCV-PRO, 
a HCV-specific quality of life measure (scores range 0-100) . 

Higher scores on PROMIS® and MSAS indicate worse symp-
toms, while a higher HCV-PRO score indicates higher func-
tioning . Comorbidities, mental health, and alcohol use 
were patient-reported . Results: Baseline data from 1305 
participants were available . Participants were male (55%), 
with a median age of 59, white (61%), black (33%), 31% 
cirrhotic (Fib-4 >3 .25) and 5% with MELD>15 . Mean scores 
on the PROMIS® Pain Interference, Fatigue, Sleep Distur-
bance, Anxiety, Depression, and Anger ranged from 49 
to 53, near the normal range . Mean scores for Nausea/
Vomiting, Belly Pain, Diarrhea, and Cognitive Concerns (33 
to 42) were lower than US norms . The HCV-PRO mean of 
72 was consistent with two prior studies (65, 78) . Differ-
ences between cirrhotic and noncirrhotics on all PROs 
were negligible . The most prevalent baseline symptoms on 
the MSAS were lack of energy (59%), pain (51%), difficulty 
sleeping (46%), worrying (41%), and numbness/tingling in 
hands/feet (39%), while the most severe symptoms were 
difficulty sleeping, pain, and decreased sexual interest . 
The most prevalent comorbidities were high blood pres-
sure (49%), joint pain (49%), muscles aches (42%), vision 
loss or problems (31%), and difficulty sleeping (30%) . At 
the start of therapy, 61% of patients were taking psychi-
atric medications, 44% reported lifetime mental health 
diagnoses, 18% had been hospitalized for psychiatric 
reasons, and 35% reported alcohol use in the past year . 
Conclusions: In this large US cohort of patients who initi-
ated DAA therapy in 2016-2017, baseline quality of life 
did not appear compromised and some symptoms were 
less commonly reported than in the general US popula-
tion . However, fatigue, pain, and sleep disturbance were 
common . Cirrhotic and noncirrhotic patients had compa-
rable PRO scores . The prevalence of mental health condi-
tions was high . Longitudinal follow-up in PROP UP will 
examine changes in PROs in real-world treatment settings 
up to one year after treatment .
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Increased Intensity of Testing and Treatment 
for Elimination of Hepatitis C. Real World Expe-
rience from the Treatment as Prevention (TraP 
HepC) Program in Iceland
Magnus Gottfredsson1,2, Thorarinn Tyrfingsson3, Valg-
erdur Runarsdottir3, Ottar M. Bergmann4, Einar Bjorns-
son4,2, Birgir Johannsson1, Bryndis Sigurdardottir1, 
Ragnheidur H. Fridriksdottir4, Arthur Löve5,2, Thorvar-
dur J. Löve8,2, Gudrun Sigmundsdottir6, Maria Heimisdottir7,2, 
Sigurdur Olafsson4,2; 1Infectious disease, Landspitali Univer-
sity Hospital, Reykjavik, Iceland; 2Medicine, University of Ice-
land, Reykjavik, Iceland; 3Vogur Hospital, Reykjavik, Iceland; 
4Gastroenterology and hepatology, Landspitali University 
Hospital, Reykjavik, Iceland; 5Virology, Landspitali University 
Hospital, Reykjavik, Iceland; 6State Epidemiologist, Direc-
torate of Health, Reykjavik, Iceland; 7Finance, Landspitali 
University Hospital, Reykjavik, Iceland; 8Science, Landspitali 
University Hospital, Reykjavik, Iceland

Background: Iceland, a Western country with a population 
of 330,000 has a Hepatitis C Virus (HCV) seroprevalence of 
0 .3% . There is good access to health care among people 
who inject drugs (PWID) and the country thus serves as an 
ideal setting for a proof of concept intervention aiming 
for elimination of chronic HCV infection as a public health 
threat . By intensifying HCV testing and making treatment 
with direct-acting antiviral agents (DAAs) available on a 
large scale it may be feasible to reduce spread . Methods: 
Starting in 01/2016 with the TraP HepC program, all HCV 
patients in Iceland have been offered DAAs . The regimens 
are chosen according to national guidelines; SOF/LDV 
+/-RBV through 10/2016 and SOF/VEL +/- RBV thereafter . 
People with recent injection drug use (IDU), prisoners, 
and patients with advanced liver disease are prioritized . 
PWID receive additional support . Various strategies are 
employed to enhance testing, linkage to care and harm 
reduction . The goal is to initiate treatment for every 
patient in Iceland within 36 months (end-2018), aiming 
for elimination of domestic transmission of HCV . Results: 
Excluding blood donors who undergo screening, testing 
for HCV infection prior to TraP HepC was performed 
on average on 1 .44% of the population annually . This 
increased from 2016 onwards up to 2 .1% of the popula-
tion, a 46% increase . Fifteen months after launching TraP 
HepC 557 individuals have been evaluated, 56 - 70% of 
the estimated total . Treatment has been initiated for 526 
patients, 363 SOF/LDV-based, 162 SOF/VEL-based, and 1 
other regimen . The mean age is 42 years (range 18-81), 
males 356 (68%) . The most commonly reported route 
of infection is IDU (89%); 7% have cirrhosis by hepatic 
elastography (>12 .5 kPa) . At baseline, 33% of patients 
reported recent (< 6 months) IDU; 7% were homeless, and 
6% were incarcerated . Stimulants were the preferred IV 
drug among 85% of PWID but opiates by 13% . Overall, 
11% were receiving OST . Genotype (GT) 3a (57%) and GT1 
(41%) are most common . Of those who initiated treatment 
453 (86%) have completed it, 35 (7%) have discontinued 
and 38 (7%) are still being treated . HCV RNA was 0 in 
450 (99%) at the end of treatment . Among patients with 
PCR available who have reached post-treatment week 12, 
SVR12 is 95% (349/367) . Conclusion: A major scale-up in 
testing and treatment for HCV has been successfully initi-
ated in Iceland over the past 15 months and the TraP HepC 
elimination program is progressing as planned . Treatment 
of active PWID is challenging in a setting where stimulants 
are the main drugs of choice . Nevertheless, relatively high 

patient participation and end-of treatment responses can 
be achieved using DAAs .
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Treatment of HCV-infected Vulnerable Popu-
lations with All-Oral Regimens; Updated Real-
World Data
Arshia Alimohammadi, Yashna Bhutani, Ghazaleh Kiani, 
David Truong, Brian Conway; Vancouver Infectious Diseases 
Centre, North Vancouver, BC, Canada

Introduction With the availability of highly effective, well 
tolerated all-oral HCV therapies, increasing access for 
people who use drugs (PWUD) becomes more feasible, 
especially if they can be provided within a multidisci-
plinary care environment, to maximize adherence and 
treatment success . There is an urgent need to confirm 
safety and efficacy data generated from clinical trials in 
a real-world setting, focusing on a PWUD population . 
Methods A retrospective analysis was performed on all 
HCV-infected patients (with current/recent drug use, as 
documented by urine drug screen) who were treated at 
the Vancouver Infectious Diseases Centre . All subjects were 
enrolled in a multidisciplinary model of care, addressing 
medical, psychologic, social and addiction-related needs . 
The primary outcome of this analysis was achievement of 
SVR 12 (undetectable HCV RNA 12 or more weeks after the 
completion of HCV therapy) . Results Since June 2015, 195 
PWUD have initiated all-oral HCV therapy at our centre 
(103 treatment naïve, 39 cirrhotic, 25 HIV co-infected, 68% 
GT1) . All patients had a recent/current history of drug use 
(68% / 59% injected opiates/cocaine) . Specific HCV treat-
ment regimens were: 86 with sofosbuvir (59 with ledip-
asvir, 23 with ribavirin [RBV]), 66 with the PrOD regimen 
(56 with RBV), 29 with grazoprevir/elbasvir (GZV/EBV) . To 
date, 140/149 (94%) evaluable subjects have achieved SVR . 
There was one death, unrelated to HCV or its treatment . 
There were 9 cases of virologic failure, all post-treatment 
relapses, and no cases of recurrent viremia (follow-up 6-21 
months post-treatment) . SVR rates according to treatment 
regimen were: 96% SOF-based, 93% PrOD-based, 100% 
GZV/EBV-based . Conclusion Within a multidisciplinary 
model of care, the treatment of HCV-infected PWUD with 
all-oral regimens is safe and highly effective . We believe 
continued post-treatment engagement in care contributes 
to reducing the likelihood of recurrent viremia . These data 
support the feasibility of designating PWUD as a priority 
population to receive HCV treatment in a real-world 
setting . 
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1137
Early development of hepatocellular carci-
noma after hepatitis C virus eradication in 
interferon-free direct-acting antiviral treatment: 
Results from a real-life, multicenter study
Eiichi Ogawa1, Norihiro Furusyo1, Hideyuki Nomura2, 
Kazufumi Dohmen3, Nobuhiko Higashi4, Kazuhiro Taka-
hashi5, Akira Kawano6, Koichi Azuma7, Takeaki Satoh8, 
Makoto Nakamuta9, Toshimasa Koyanagi10, Shinji Shimoda14, 
Masaki Kato11, Eiji Kajiwara12, Jun Hayashi13; The Kyushu 
University Liver Disease Study (KULDS) Group; 1Department 
of General Internal Medicine, Kyushu University Hospital, 
Fukuoka, Japan; 2The Center for Liver Disease, Shin-Kokura 
Hospital, Kitakyushu, Japan; 3Department of Internal Med-
icine, Chihaya Hospital, Fukuoka, Japan; 4Department of 
Hepatology, Steel Memorial Yawata Hospital, Kitakyushu, 
Japan; 5Department of Medicine, Hamanomachi Hospital, 
Fukuoka, Japan; 6Department of Medicine, Kitakyushu Munic-
ipal Medical Center, Kitakyushu, Japan; 7Department of Med-
icine, Kyushu Central Hospital, Fukuoka, Japan; 8Center for 
Liver Disease, National Hospital Organization Kokura Medical 
Center, Kitakyushu, Japan; 9Department of Gastroenterology, 
Kyushu Medical Center, Fukuoka, Japan; 10Department of 
Medicine, Fukuoka City Hospital, Fukuoka, Japan; 11Depart-
ment of Medicine and Bioregulatory Science, Kyushu Univer-
sity, Fukuoka, Japan; 12Kajiwara Clinic, Kitakyushu, Japan; 
13Kyushu General Internal Medicine Center, Haradoi Hospital, 
Fukuoka, Japan; 14Department of Medicine and Biosystemic 
Science, Kyushu University, Fukuoka, Japan

Background: With the development of direct-acting anti-
virals (DAAs), almost all patients with chronic hepatitis C 
virus (HCV) infection are able to achieve sustained viral 
response . However, the risk for and timing of hepato-
cellular carcinoma (HCC) development after DAAs are 
unclear . The aim of this study was to evaluate the short-
term risk of HCC among SVR patients treated with DAAs, 
including those with compensated cirrhosis or previous 
HCC . Methods: This large-scale, multicenter cohort study 
included 1,675 consecutive patients who achieved SVR 
by treatment with interferon-free sofosbuvir-based regi-
mens (sofosbuvir plus ledipasvir for HCV genotype 1, and 
sofosbuvir plus ribavirin for HCV genotype 2) for 12 weeks, 
divided into groups with (n=152) or without previous HCC 
(n=1,523) . The Kaplan-Meier method and Cox proportional 
hazard analysis were used to calculate the cumulative HCC 
incidence and related factors of HCC . Results: During the 
follow-up period (median: 17 months), 46 (2 .7%) patients 
developed HCC . The one-year cumulative de novo HCC 
and HCC recurrence rates were 1 .2% and 16 .5%, respec-
tively (log-rank test: P<0 .001) . In multivariable analysis, 
cirrhosis was extracted as an independent factor of HCC 
development in both groups . In addition, serum α-feto-
protein (AFP) level ≥ 7 .0 ng/mL at end of treatment (EOT) 
was associated with de novo HCC . The one-year cumu-
lative de novo HCC rates were 0 .5% and 5 .5% for the 
EOT-AFP < 7 .0 ng/mL and ≥ 7 .0 ng/mL groups, respec-
tively (log-rank test: P<0 .001) . For patients with previous 
HCC, the one-year cumulative HCC recurrence rates were 
6 .5% and 23 .1% in the non-cirrhosis and cirrhosis groups, 
respectively (log-rank test: P=0 .023) . Sex, alanine amino-
transferase level, diabetes, HCV genotype, and prior expe-
rience with interferon did not influence de novo HCC or 
recurrence in the short term . Conclusion: Cirrhosis was 
strongly associated with the short-term development of 
HCC after HCV eradication, irrespective of whether or not 
the patient previously treated HCC . Moreover, the serum 

EOT-AFP level would be a useful marker for predicting de 
novo HCC .
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1138
Improvement of clinical symptoms and 
patient-reported outcomes after HCV-therapy 
with interferon-free sofosbuvir-based regimens: 
Real-world results from the DHC-R
Stefan Christensen2, Renate Heyne3, Uwe Naumann4, 
Rainer Günther5, Karl-Georg Simon6, Christoph Herold7, 
Hjördis Möller3, Ulrich Bohr4, Kathrin Hueging1, Jens Reimer8; 
1Gilead Sciences GmbH, Martinsried b. München, Germany; 
2CIM, Münster, Germany; 3Leberzentrum am Checkpoint, Ber-
lin, Germany; 4Praxiszentrum Kasierdamm, Berlin, Germany; 
5Universitätsklinikum Schleswig-Holstein (UKSH), Campus 
Kiel, Kiel, Germany; 6MVZ Dres: Eisenbach, Simon, Schwarz 
GbR, Leverkusen, Germany; 7Internisten am Ring, Nürnberg, 
Germany; 8Gesundheit Nord gGmbH, Klinikverbund Bremen, 
Bremen, Germany

Background: Since 2014, the treatment of chronic Hepa-
titis C has been revolutionized by the introduction of 
direct-acting antivirals (“DAA”) with confirmed high effi-
cacy in real world practice . However, only limited data 
are available regarding the influence of DAA-mediated 
cure on patient-reported outcomes (“PRO”) and clinical 
symptoms in a broad patient population outside of clinical 
trials . Thus, we aimed to analyze the effect of a sustained 
virologic response at week 12 after treatment (“SVR12”) 
on PROs (SF36 questionnaires) and clinical symptoms in 
different patient populations (+/- cirrhosis, +/- HIV infec-
tion, +/- opiate substitution therapy (OST)) . Methods: The 
DHC-R (German hepatitis C registry) is a national, multi-
center registry . Patients are treated at the discretion of 
the physician . This preliminary analysis is based on patients 
who have been treated with an interferon (“INF”)-free 
sofosbuvir (“SOF”)-based regimen between February 1st 
2014 and June 30st 2016 and of whom not only SVR12 
rates were available but also information regarding clin-
ical symptoms and PROs at baseline and at week 24 of 
the follow-up period (“W24”) (N=717) . Sub scale raw data 
were transformed into 0-100 scale . The resulting values 
were z-transformed using the regression coefficient from 
the norm sample and summed up according to physical 
or psychological values . Results: For the first time, early 
effects of a SOF-based INF-free HCV therapy were analyzed 
in a broad real-life patient population . Between baseline 
and W24, the incidence of clinical symptoms like fatigue 
(23 .5% vs . 1 .6%) and depressive mood (4 .4% vs . 0 .7%) 
decreased in patients who achieved SVR12 . Furthermore, 
all PROs improved, in line with data from clinical studies 
(table 1) . At the congress, these results will be split for the 
different patient groups . Conclusion: Overall, all patient 
groups benefit from HCV therapy . Clinical symptoms and 
PROs improved in patients with an early disease stage and 
with cirrhosis as well as for patients on OST who often 
have to cope with underlying comorbidities .
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Changes in PROs between baseline and W24
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1139
Treatment of HCV-Induced Cryoglobulinemic 
Vasculitis with New Direct Acting Antiviral 
(DAA) Regimens
David Cristin1, Amanda C. Wieland1, Jacob Lang-
ness1, Jama M. Darling3, Joseph K. Lim5, Jordan J. Feld6, 
David R. Nelson4, Michael W. Fried3, Monika Vainorius3, 
Giuseppe J. Morelli4, Alexander Kuo2, Gregory T. Everson1; 
1University of Colorado Denver, Aurora, CO; 2University of 
California, San Diego, San Diego, CA; 3University of North Car-
olina, Chapel Hill, NC; 4University of Florida, Gainesville, FL; 
5Yale University School of Medicine, New Haven, CT; 6Toronto 
Western Hospital Liver Center, Toronto, ON, Canada

BACKGROUND: Mixed cryoglobulinemia (MC) occurs in 25 
to 30% of HCV positive patients . The clinical manifesta-
tions of symptomatic MC, termed mixed cryoglobulinemia 
syndrome (MCS), result from small to medium vessel vascu-
litis and include palpable purpura, arthritis, peripheral 
neuropathy, glomerulonephritis, and CNS involvement . In 
the interferon era, rates of sustained virologic response 
(SVR) were lower in patients with MC than those without . 
There is limited data available on the effectiveness of the 
new direct acting antiviral (DAA) regimens in MC or MCS . 
We evaluated both the association of MC on rates of SVR 
in response to DAA treatment and the effects of viral erad-
ication on MCS . METHODS: A chart review was performed 
of patients in the HCV TARGET database . Of the 3833 
patients in the database, 135 were identified by TARGET 
as having cryoglobulinemia . 83 of those patients had suffi-
cient information for review . Diagnosis of cryoglobulin-
emia in these patients was in part made by positive serum 
cryocrit levels, clinical manifestations, and/or tissue biopsy . 
Our study population comprised patients from 28 clinical 
centers from US and EU with the following characteristics: 
M:F 39:44, ages 36 to 83 (mean age 60), and BMI 17 to 51 

(mean BMI 28 .6) . 45 of the 83 patients (54%) had a diag-
nosis of cirrhosis . HCV genotypes of this study population 
include 1a (N=42), 1b (N=15), 1 with no subtype available 
(N=10), 2 (N=8), 3 (N=5), 4 (N=2), and genotype missing 
(N=1) . The patients were treated between 12/13 and 07/16 
with the following DAA combinations: SOF:SMV (N=27), 
SOF:RBV (N=14), SOF:LDV (N=22), 3D Regimen (N=11), 
Other (N=9) . RESULTS: 64 patients had HCV-MCS while 19 
patients were asymptomatic (MC only) . Manifestations of 
MCS included dermatologic (N=36), neurological (N=18), 
and renal (N=22) . 33 patients with MCS were treated with 
steroids, rituximab, and/or plasmapheresis prior to and/or 
during DAA therapy . The overall rate of SVR (SVR12) per 
protocol analysis was 92 .3% . Patients with MCS at onset 
of DAA treatment had a SVR rate of 92 .6% and those with 
MC only had a SVR rate of 92 .2% . Long term follow-up 
of patients with MCS after SVR was available in only 38 
patients (46% of the original cohort) . Of these patients, 
the majority had resolution of their MCS: 8/14 with derma-
tologic disease (57%), 9/12 with neurologic manifestations 
(75%), and 6/12 with renal disease (50%) . Conclusion: In 
the era of DAA, a high proportion of MC and MCS patients 
achieve SVR12; rates of SVR in these patients are similar 
to rates of SVR in other populations of HCV patients . 
Achieving SVR is associated with clinical improvement in a 
significant proportion of MCS patients .
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1140
SVR12 Outcomes for approved HCV DAAs 
in Black subjects with HCV Genotype (GT) 1 
Infection.
KAREN QI, Kirk Chan-Tack, Kimberly A. Struble, Wen Zeng, 
Fraser Smith, Thamban Valappil, Greg Soon, Dionne Price, 
Sarah Connelly, Sarita Boyd, Adam Sherwat, Wendy Carter, 
Russell D. Fleischer, Prabha Viswanathan, Takashi Komatsu, 
Patrick Harrington, Lisa Naeger, Jules O’Rear, Poonam Mishra, 
Jeffrey S. Murray, Debra Birnkrant; DIVISION OF ANTIVIRAL 
PRODUCTS, FDA, Silver Spring, MD

Background: Black subjects are often underrepresented in 
clinical trials of HCV direct acting antivirals (DAAs) resulting 
in small samples sizes . This complicates the assessment 
of differential outcomes for black vs non-black subjects . 
Methods: Analyses included 3,234 HCV GT1 subjects from 
20 trials (used to support approval or to expand an indi-
cation) of interferon (IFN)-free DAA regimens in New 
Drug Applications submitted to the FDA between 2013 
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and 2016 . We evaluated the percentage of black and 
non-black subjects with sustained virologic response 12 
weeks after end of treatment (SVR12) to describe differ-
ences in outcomes . Results: Data analyzed included 
trials of daclatasvir, ombitasvir/paritaprevir/ritonavir + 
dasabuvir, elbasvir/grazoprevir, ledipasvir/sofosbuvir 
(SOF), simeprevir, and SOF/velpatasvir (Figure) . Of 2,560 
HCV GT1 mono-infected subjects, 14% were black: SVR12 
rates were 93-100% in blacks and 95-99% in non-blacks . 
In pooled analyses of each DAA regimen, the SVR12 
treatment difference was ≤5% between groups . Baseline 
disease characteristics (treatment experience, cirrhosis, 
IL28B status) did not affect SVR12 rates between groups . 
Of 674 HCV GT1 subjects with HIV coinfection, 30% were 
black: SVR12 rates were 90-100% in black and 92-99% in 
non-black HCV GT1/HIV subjects . One HCV/HIV trial had 
an SVR12 treatment difference >5% between the groups 
(ION-4: 90% vs . 99%) . Conclusion: Our analyses represent 
the most systematic review of IFN-free DAA SVR12 data in 
black subjects to date . Overall, no significant differences 
were seen in SVR12 rates in HCV GT1 black vs non-black 
subjects .
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1141
Improvement in Glycemic Control of Type II 
Diabetes after Successful Treatment of Hepa-
titis C Virus With Direct-Acting Antivirals
Justine Hum3, Janice H. Jou3, Pamela Green2, Kristin Berry2, 
James Lundblad3, Barbara Hettinger3, Michael F. Chang3, 
George N. Ioannou1,2; 1University of Washington, Seattle, 
WA; 2Veterans Affairs Puget Sound Healthcare System, Seat-
tle, WA; 3Oregon Health and Science University, Seattle, OR

Background: HCV infection is associated with diabetes and 
may worsen glycemic control in patients with diabetes . We 
aimed to investigate whether eradication of HCV infec-
tion with direct-acting antivirals (DAA) is associated with 
improved glycemic control in diabetic patients . Methods: 
We identified 2,435 diabetic patients who underwent 
interferon-free and ribavirin-free DAA-based antiviral 
treatment for HCV in the national Veterans Affairs health-
care system . Changes in average HgA1c level and utiliza-
tion of antidiabetic medications one year before and after 
antiviral treatment were compared between patients who 
achieved sustained virologic response (SVR) and those who 
did not . Results: Among patients with elevated baseline 

HbA1c, the drop in HbA1c associated with antiviral treat-
ment was greater in those who achieved SVR, 0 .98%, than 
in treatment failures, 0 .65% (adjusted mean difference 
[AMD] 0 .34 p = 0 .02) . Utilization of antidiabetic medica-
tions decreased more in patients who achieved SVR than in 
treatment failures, especially use of insulin, which dropped 
significantly from 41 .3% to 38% in patients achieving 
SVR compared to a slight increase from 49 .8% to 51% in 
treatment failures . Conclusions: DAA-based eradication 
of HCV is associated with improved glycemic control in 
diabetic patients as evidenced by decreased mean HbA1c 
and decreased insulin utilization . These endocrine bene-
fits of SVR provide additional justification for considering 
antiviral treatment in all diabetic patients .
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Low dose sofosbuvir is safe and effective in 
treating chronic hepatitis C in patients with 
severe renal impairment or end stage renal 
disease.
Ajay K. Duseja, Sunil Taneja, Manu Mehta, Arka De, 
Radha K. Dhiman, Yogesh K. Chawla; Hepatology, Post Grad-
uate Institute of Medical Education & Research, Chandigarh, 
India

Background – There is sparse data on the use of sofosbuvir 
based directly acting anti-viral drug regimens in chronic 
hepatitis C (CHC) patients with chronic kidney disease 
(CKD) with estimated glomerular filtration rate (eGFR) less 
than 30 ml/min/1 .73 m2 . We evaluated the safety and effi-
cacy of low dose sofosbuvir plus full dose daclatasvir in 
CHC patients with chronic kidney disease with eGFR less 
than 30 ml/min/1 .73 m2 predominantly including those 
with end stage renal disease . Methodology – Sixty five 
CHC patients with chronic kidney disease with eGFR less 
than 30 ml/min/1 .73 m2 [54 (83%) patients end stage renal 
disease on hemodialysis] were evaluated for the safety 
and efficacy of low dose sofosbuvir (200mg) and full dose 
daclatasvir (60 mg) in a real life prospective study . The 
study had the approval of the Institute’s Ethics Committee . 
Presence of cirrhosis [liver stiffness measurement (LSM) > 
13 kpa] was assessed by transient elastography (Fibroscan) 
done after dialysis and previous treatment if received was 
recorded . Adverse events and drop outs if any were noted 
and the efficacy was assessed by the sustained virological 
response (SVR12) with negative HCV RNA 12 weeks after 
the end of treatment . All patients irrespective of geno-
type were treated with half dose sofosbuvir [200 mg (half 
tablet of 400 mg)] plus full dose daclatasvir (60 mg) given 
daily (pre-dialysis on days of dialysis) without ribavirin for 
either 12 weeks or 24 weeks given in patients with geno-
type 3 cirrhosis (n=10) . Results – Mean HCV RNA level in 
65 patients (males 40, mean age 42 .9±13 years) included in 
the study was 7 .4x106 IU/ml with 42 (65%) patients having 
HCV genotype 1, followed by genotype 3 and 2 in 22 
(34%) and 1 (1 .5%) patient respectively . Twenty one (32%) 
patients had evidence of cirrhosis and 10 (15%) patients 
were treatment experienced (Pegylated interferon with 
or without low dose ribavirin in 9 patients, sofosbuvir plus 
low dose ribavirin in one patient) . All patients tolerated 
the half dose sofosbuvir (200 mg) plus full dose daclatasvir 
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(60 mg) with none of the patients reporting any adverse 
events . There were no drop outs . Sixty four (98 .5%) 
patients achieved the end of the treatment response (ETR) . 
Eight patients have yet not completed 12 weeks of follow 
up after ETR . Rest of the 57 patients (100%) including 
one patient who did not achieve ETR achieved SVR 12 . 
There was no difference in SVR12 rates amongst patients 
with and without cirrhosis and amongst treatment naive 
and experienced patients . Conclusion - Low dose sofos-
buvir is safe and effective in treating chronic hepatitis C in 
patients with chronic kidney disease with eGFR less than 
30 ml/min/1 .73 m2 .
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Influence of DAA therapy in the arterial disten-
sibility of patients with chronic hepatitis C.
Fatima Serejo1, Paula Alcântara2, cristina Alcântara2, 
Fatima Veloso2, Carlos Moreira2; 1Department of gastroenter-
ology and Hepatology, University of Lisbon, Lisbon, Portugal; 
2Department of Internal Medicine I, University of Lisbon, Lis-
bon, Portugal

Introduction: Among markers of arterial disease, arterial 
stiffness has proven to be an important parameter for the 
assessment of cardiovascular (CV) risk . From the different 
methods to assess arterial stiffness, pulse wave velocity is 
important because of the large body of evidence demon-
strating its association with CV disease . The objectives of 
this study were to evaluate these parameters in patients 
with chronic hepatitis C before and after treatment . 
Methods: We study the influence of DAA treatment of 
chronic hepatitis C in aortic distensibility . Sphygmocor® 
was used for the determination of cfPWV (carotid-fem-
oral Pulse Wave Velocity), central Augmentation Index% 
(AIx) and Aortic Central Blood Pressure systolic (OSBP) and 
diastolic (ODBP) . Blood pressure (BP), ambulatory blood 
pressure (ABPM), body mass index (BMI), lipid profile (LP) 
and serum creatinine (SC) were also evaluated . The groups 
were matched by sex and age . The model was t-student 
paired test, with p <0 .01 (two-tailed) . Results: Our sample 
was 33 patients (15 without hypertension/18 with hyper-
tension) . BMI, and SC did not present significant differ-
ences between the groups before and after, also the values 
of cholesterol increased after the treatment . The values 
of cfPWV (Before: 11 .2+2 .7; After: 9 .3+3 .0, p<0 .01), the 
values of central AIx (Before: 25 .6+12 .3; After: 24 .1+12 .7, 
p<0 .01) and the values of OSBP (Before: 135 .4 + 10 .4; After: 
123 .4 + 11 .3, p<0 .01) are decreased after the treatment . 
Conclusion: The study reveals that there was a decreased 
in vascular distensibility of patients with chronic hepatitis 
C and DAA treatment improved the values of cfPWV, PWV 
and AIx . The increase of arterial distensibility found after 
HCV treatment with and without hypertension, predicts 
an improving of cardiovascular risk of these patients . 
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High Rates of Rapid Virologic Response for 
Chronic Hepatitis C Infection Treated with 
Ledipasvir/Sofosbuvir in Rwanda: Preliminary 
Results from the SHARED Study
Neil Gupta1,2, Jules Kabahizi3, Claude Muvunyi4, Aim-
able Mbituyumuremyi5, Jennifer I. Van Nuil2, Philip M. Grant6; 
1Division of Global Health Equity, Brigham & Women’s Hos-
pital, Boston, MA; 2Partners In Health, Rwinkwavu, Rwanda; 
3Rwanda Military Hospital, Kigali, Rwanda; 4University of 
Rwanda, Kigali, Rwanda; 5Rwanda Biomedical Center, Kigali, 
Rwanda; 6Stanford University, Palo Alto, CA

Background: Ledipasvir/sofosbuvir has been shown to 
be highly effective in the treatment of chronic hepatitis 
C virus (HCV) genotypes 1 and 4 in studies conducted in 
Western Europe and North America . However, there are 
few studies that have enrolled patients from sub-Saharan 
Africa . Here we report preliminary results in participants 
enrolled in a prospective study of ledipasvir/sofosbuvir in 
individuals infected with HCV genotypes 1 or 4 in Rwanda . 
Methods: The “Simplifying Hepatitis C Antiviral Therapy in 
Rwanda for Elsewhere in the Developing World” (SHARED) 
Study is an ongoing prospective treatment trial evaluating 
the safety and efficacy of ledipasvir/sofosbuvir in 300 
genotype 1 or 4 HCV-infected adults in Rwanda . Exclu-
sion criteria include current or history of decompensated 
cirrhosis, concomitant hepatitis B infection, uncontrolled 
HIV infection, and hepatocellular carcinoma . Participants 
are treated with ledipasvir/sofosbuvir (90mg/400mg once 
daily) for 12 weeks, with evaluations of quantitative HCV 
viral load at baseline, 4 weeks, 12 weeks, and 24 weeks . 
Results: As of March 30, 2017, 120 participants had been 
enrolled in the study . Seventy-one (59 .2%) were female 
and median age was 64 years [IQR: 56-72 years] . Nine-
ty-five (79 .2%) participants were infected with genotype 
4 only, 4 (3 .3%) with genotype 1 only, and 21 (17 .5%) 
with both genotypes 1 and 4 . Baseline median HCV RNA 
was 908,000 IU/ml [IQR: 362,000–2,145,000 IU/ml] . Sixty-six 
(55%) participants had baseline HCV RNA >800,000 IU/mL . 
Five (4 .2%) participants were co-infected with HIV . The 
most commonly reported co-morbidities at entry were 
hypertension (50%), diabetes (20%), and anemia (15 .8%) . 
After 4 weeks of treatment, 109 (90 .8%) participants had 
HCV RNA below the limit of detection (<30 IU/ml) . Of the 
25 participants who had completed 12 weeks of treatment, 
all had HCV RNA <30 IU/ml . To date, there have been no 
adverse events resulting in treatment discontinuation or 
termination from the study . Only one patient had incom-
plete adherence by self-report and pill count (two missed 
doses) . There had been one missed participant visit due 
to a hospitalization unrelated to study drug . Conclusions: 
Preliminary results from the SHARED study suggest that 
ledipasvir/sofosbuvir is a safe and effective treatment for 
hepatitis C in a Rwandan population with a predominance 
of genotype 4 . This experience is encouraging for further 
health system development in Rwanda and similar low-in-
come settings in sub-Saharan Africa for the identification, 
linkage to care, and treatment of patients with chronic 
hepatitis C infection . 
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HCV therapy as part of an interdisciplinary 
low-threshold harm reduction strategy in HCV 
infected injection drug users
Jorge A. Valencia3,2, Guillermo Cuevas1, Jesus Troya1, 
Angela Morro3, Jorge Gutierrez2, Sonia Vázquez-Morón4, 
Pablo Ryan1; 1Internal Medicine, Hospital Universitario Infanta 
Leonor, Madrid, Spain; 2Madrid Positivo NGO, Madrid, Spain; 
3Harm Reduction Unit of the Public Health Office, Madrid, 
Spain; 4CNM-ISCIII, Majadahonda, Spain

Background and Aims: The World Health Organization has 
recently called for hepatitis C virus (HCV) elimination and 
has identified injecting drug users as a key population . 
Clinical trials of currently available all-oral regimens have 
demonstrated a high degree of efficacy in this popula-
tion . There is an urgent need to confirm these data in 
clinical practice, including patient profiles that may not 
have been evaluated in clinical trials to date . The aim of 
this study was to evaluate the efficacy of all-oral HCV ther-
apies among active intravenous drug users (IDUs) followed 
at a harm reduction program in a European shantytown . 
Methods: Between May 2016 and May 2017, active IDUs 
infected with HCV were recruited and integrated in an 
interdisciplinary care at a low-threshold harm reduction 
program, addressing medical, psychiatric, social and addic-
tion-related needs . SVR12 rates for all patients who started 
treatment were reported on an intention to treat (ITT) 
basis and we included a modified intention to treat (mITT) 
analysis excluding non virological failures . Reinfections 
accounted as failures . Results: 61 active IDUs with HCV 
infection were followed . With a mean age of 44 years, 
82% were males and 88% were naïve to antiviral therapy . 
Sixty seven percent were Spanish and 23 had an active 
psychiatric illness . All patients were active intravenous 
users in the last year, with 4 median injections per day . 
93% received OST . 46% (28) were co-infected with HIV, 
all of whom were on ART and had been undetectable for 
a median period of 14 months . HCV genotype repartition 
G1a/G1b/G2/G3/G4 was 50%/14%/3%/28% and 5% respec-
tively . Mean fibrosis measured by transient elastography 
was 9 .1 KPa . One patient did not initiate HCV therapy 
and 13 have not reached EOT and were not included for 
the analysis . The overall SVR12 rate was 74% (32/43) (ITT) 
and 89% (32/36) (mITT) . Six patients did not attend for 
confirmation of SVR12, representing 14% of those who 
completed therapy . One patient stopped therapy due 
to side effects, 2 patients had a virological failure after 
SVR12 and two patients were re-infected (both of them 
with a different genotype) Conclusions: The treatment of 
HCV-infected IDUs as part of a low-threshold harm reduc-
tion program is both safe and effective, extending current 
clinical trial data into a population entirely made up of 
active drug users .
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Pre-treatment hepatic volume does not predict 
clinical improvement in HCV patients treated 
with DAAs and decompensated liver disease.
Juan P. Trivella1, Mark Tann2, Suthat Liangpunsakul1, Mar-
wan Ghabril1, David J. Muschi1, Michael Rubeiz1, Paul Y. Kwo1; 
1Gastroenterology and Hepatology, Indiana University, India-
napolis, IN; 2Radiology, Indiana University, Indianapolis, IN

Background: DAAs are effective for the treatment of 
chronic HCV in patients with HCV-Cirrhosis with decompen-
sation . Predicting which individuals with decompensated 
cirrhosis improve biochemical and clinical parameters after 
DAA therapy has remained problematic . Imaging-based 
volumetry has been increasingly utilized to estimate accu-
rate measurements of liver volume when planning for 
resection of the liver as an estimate of hepatic reserve . 
The AIM of our study was to determine if liver volume 
at initiation of DAA therapy for hepatitis C correlated 
with biochemical and clinical improvement in decom-
pensated cirrhotic patients who achieved SVR . Methods: 
Single-center, retrospective cohort study of HCV-cirrhotic 
patients w/wo HCC treated with DAAs between 2014 and 
2015 with CT scans available within 3 months prior to 6 
months post initiation of DAA treatment . Data abstracted 
included demographics, laboratory data and clinical infor-
mation (ascites, HE, EV bleeding) . MELD and CPT scores 
were calculated at intiation of therapy and at 6, 12, 18 
and 24 months post treatment . Computer aided measure-
ment of liver volumes (Philips “Liver Analysis Program”) 
was performed by a radioloigist blinded to clinical data . 
Statistical analysis was conducted using standard statis-
tical significance measurements (t-test, chi-square) . 
Logistic regression was performed to determine if liver 
volume predicted change in MELD score/CPT score post 
DAA therapy . Results: 119 consecutive patients treated 
with DAAs and imaging were identified with mean age 58 
years, MELD score 12, CPT score 8, AST 83, ALT 56, albumin 
3 .2, INR 1 .3 . Mean liver volume was 1548 . Mean changes 
in CPT/MELD score AST, ALT, TBili and albumin post treat-
ment in the cohort are shown . Reductions in AST/ALT and 
increase in albumin were noted post treatment though 
none were statistically significant . By linear regression 
analysis, liver volume at initiation of treatment did not 
correlate with MELD score or CPT score at 6, 12, 18, and 
24 months post treatment . The presence of HCC did not 
change these findings . Conclusion: DAA therapy for HCV 
is associated wtih reduction in ALT levels and increased 
albumin levels though none were significant . Pretreat-
ment hepatic volume does not correlate with changes 
in MELD/CPT scores in HCV patients with advanced liver 
disease who receive DAAs treatment for HCV infection .

Changes over time
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The Majority of Patients that Achieve Sustained 
Virologic Response after DAA Treatment 
Continue to Require Long-Term Monitoring: 
Real-World Experience from a Large Viral Treat-
ment Center
Naim Alkhouri1,2, Fred Poordad1,2, Lisa D. Pedicone3, 
Martin Goros4, Jonathan Gelfond4, Kenneth Almeida1, 
Annalisa Vigni1, Nicole Loo1,2, Carmen Landaverde1,2, Jenni-
fer Wells1,2, Eric Lawitz1,2; 1Texas Viral Institute, San Antonio, 
TX; 2Gastroenterology and Hepatology, University of Texas 
(UT) Health San Antonio, San Antonio, TX; 3R&R Strategies, 
INC, Atlanta, GA; 4Epidemiology and Biostatistics, University 
of Texas (UT) Health San Antonio, San Antonio, TX

Background: Direct acting antivirals (DAAs) have revolu-
tionized the treatment of chronic hepatitis C virus (HCV) 
with sustained virologic response (SVR) rates of more than 
95% . However, limited data are available to guide hepatol-
ogists on which post-SVR patients can be discharged from 
practice safely versus those that require long-term moni-
toring . Recently, the American Gastroenterological Associ-
ation (AGA) released practice guidelines on post-SVR care . 
The aim of this analysis is to assess the need for long-term 
monitoring post-SVR based on these guidelines . Methods: 
Consecutive adult patients treated with DAAs at a commu-
nity viral hepatitis specialty clinic with academic supervi-
sion between 1/2015-4/2017 were included . Patients that 
were treated after liver transplantation were excluded 
from the analysis . According to the AGA guidelines, long-
term monitoring is needed in patients with stage 3-4 
fibrosis before treatment or with persistently elevated ALT 
(>19 U/L for females and >30 U/L for males) after achieving 
SVR . Univariate analysis and logistic regression analysis 
were done to identify factors associated with the need for 
long-term monitoring . Results: 875 adult patients received 
a DAA regimen and met the inclusion criteria for the anal-
yses . The mean age was 58 ± 10 years, 57% male, 81% 
Caucasian (43% Hispanic ethnicity), and the mean ALT at 
baseline was 74 .8 U/L . HCV genotypes were GT1a (60%), 
GT1b (22%,) GT2 (8 .5%), GT3 (7 .4%) and other genotypes 
(2 .2%) . SVR was achieved in 863 (98 .6%) patients . After 
applying the criteria for the need of long-term moni-
toring after SVR, 539/863 (63%) patients needed long-
term monitoring and 37% of patients could be discharged 
from hepatology practice . On logistic regression analysis, 
factors associated with the need for long-term monitoring 
included being prescribed a longer DAA treatment dura-
tion, having a lower baseline platelet count, a higher 
baseline AST and/or lower baseline creatinine clearance 
(p < 0 .05 for all) . Conclusion: The majority of HCV patients 
referred for treatment continue to need long-term moni-
toring after achieving SVR emphasizing the importance of 
treating patients before progression to advanced fibrosis 
and modifying other risk factors for chronic liver disease . 
Elevated liver enzymes post SVR suggests other underlying 
liver disease, which may lead to fibrosis progression and 
risk of hepatocellular carcinoma . 
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1148
Factors Associated with Direct Acting Antiviral 
Treatment Failures in the Treatment of Chronic 
Hepatitis C in a Real World Population
Jennifer Lom1, Ike Okosun2, Lesley S. Miller1; 1General Medi-
cine, Emory University, Atlanta, GA; 2Institute of Public Health, 
Georgia State, Atlanta, GA

Background: Direct acting antivirals (DAAs) are highly 
effective in the treatment of chronic hepatitis C virus 
infection (HCV) with cure rates of 95% in clinical trials . 
Sustained virologic response (SVR) rates reported in real-
world settings seem comparable to those reported in 
clinical trials . The Grady Memorial Hospital Liver Clinic in 
Atlanta, GA provides primary care based HCV treatment 
to a primarily underserved, uninsured, African American 
population, many of whom have significant co-morbidities 
and advanced fibrosis . We investigated factors associated 
with DAA failure in this real-world population . Methods: 
We reviewed charts in the electronic medical record of all 
683 patients treated with DAAs in the Grady Liver Clinic 
between January 2014 and October 2016 . We identified 
28 patients who failed to achieve SVR . Data collected for 
these 28 patients included demographic information, 
stage of liver disease, medical co-morbidities and treat-
ment adherence . Results: Out of the 683 patients who 
were treated, SVR data was obtained for 396 patients and 
the SVR12 rate was 93% . Of the 28 patients (7%) who 
failed to achieve SVR 12, 20 (71%) were male and 27 (96%) 
were African-American . 24 (85%) patients were genotype 
1 . Seventy-two percent had evidence of cirrhosis by either 
liver biopsy, imaging, or APRI/FIB-4 score . Evaluating for 
co-morbidities, 4 patients (14%) had evidence of chronic 
kidney disease, 11 (40%) had type 2 diabetes, and 4 (14%) 
had hepatocellular carcinoma . Documented non-adher-
ence was rare; 1 patient had documentation of non-ad-
herence and completed only 4 weeks of therapy, while 
a second patient stopped therapy after 4 weeks due to 
side effects . Conclusion: While cure rates with DAAs are 
high, they are not 100%, especially in real world settings . 
In our medically underserved population we found that 
a majority of patients who failed DAA treatment had 
advanced fibrosis/cirrhosis . There was also a strong prev-
alence of co-morbidities such as diabetes, chronic kidney 
disease, and HCC . Adherence to medications did not seem 
to be a contributing factor in the cause of failure . Further 
studies comparing the failure group with those that 
achieved SVR to evaluate predictors of failure are needed 
in the future .
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Severe adverse events and direct acting antivi-
rals in the French cohort ANRS CO22 HEPATHER
Alpha Diallo; the ANRS/AFEF HEPATHER study group; ANRS 
(France REcherche Nord&sud Sida-hiv Hépatites), Clinical trial 
safety and Public Health, PARIS, France

Background and aims: To report the serious adverse events 
(SAE) which have been observed in the French cohort ANRS 
CO22 HEPATHER and to analyse the current identified 
potential safety signals with DAA (excepted hepatocarci-
noma) . Patients and methods : The French cohort ANRS 
CO22 HEPATHER is a multicenter (32 centres) observational 
cohort aiming to follow for 10 years more than 21000 
HBV- and/or HCV-infected patients . Results : We report 
994 SAE associated with an oral direct acting antiviral 
(DAA) treatment among the overall 2303 SAE reported in 
1511 patients, HCV-infected (2073 SAE) or HCV/HBVcoin-
fected (230 SAE) . During the same period from August 
2012 to January 2017, 84 SAE have been reported with 
other antivirals (Boceprevir, Telaprevir, PegInterferon, 
Ribavirin, Entecavir, Tenofovir) and 1225 SAE in patients 
not receiving DAA . Thirty-nine SAE (3 .9%) were poten-
tially attributed to DAA . Twenty-eight cases of arrhythmia 
have been reported (including 27 under sofosbuvir based 
regimen), among whom 20 in patients treated with 
cardiotropic drugs (amiodarone in 11 and betablockers 
in 9) . Most of the patients experienced arrhythmia were 
cirrhotic with cardiac diseases, including ischaemic cardi-
opathy or arrhythmic event . Twenty-four cases of cardiac 
failure have been reported (including 20 patients treated 
with sofosbuvir) . Four cases (3 treated with DAA) of pulmo-
nary hypertension occurred in cirrhotic patients, one being 
likely related to DAA . Finally, 99 deaths occurred in DAA+ 
patients mainly associated with extra-hepatic cancer (n = 
35), infection (n = 10), cardio-vascular event (n = 9) or the 
evolution of the liver disease (n = 8) . Beyond the puta-
tive causality with DAA (arrhythmias) or the severity of 
the underlying liver disease (pulmonary hypertension), 
it is noteworthy that the rate of SAE was low and not 
different between DAA treated and untreated patients 
(Table) . Conclusions : In these real-life observational study, 
SAE associated with DAA rarely occur and result very rarely 
in DAA discontinuation . The rate of DAA-associated SAE 
does not appear to be higher than that observed in a 
similar untreated HCV-infected population . Nevertheless, 
the causality link with DAA or severity of the liver disease 
has to be studied .
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Efficacy of Generic Oral Directly Acting Agents 
in Patients with Hepatitis C Virus Infection
Swatantra Gupta, . Shalimar, Gyanranjan Rout, Rahul Sethia, 
Shekhar S. Jadaun, Ashish Agarwal, Asif Iqbal, Deepak Gun-
jan, Saurabh Kedia, Baibaswata Nayak, Gyan Ranjan; Gastro-
enterology, All India Institute of Medical Sciences, New Delhi, 
India

Background: Novel direct-acting antivirals (DAAs) are now 
the standard of care for management of Hepatitis C virus 
(HCV) infection . Branded DAAs are associated with high 
sustained virological response (SVR12) . The cost of these 
branded drugs differs globally across countries and is out 
of reach in most developing countries, where treatment 
expenses are borne by the patients . The present study was 
undertaken to assess the efficacy of generic oral DAAs 
in a real clinical life scenario . Methods: Consecutive HCV 
patients treated with generic-oral DAAs regimens (May 
2015 to January 2017) were included . The demographic 
details and history of prior therapy were documented . The 
combination and duration of therapy used were as per the 
AASLD guidelines . End of treatment response and SVR12 
were assessed . Results: Out of 490 patients (mean age±sd, 
38 .9±12 .7 years), the clinical presentations included 
chronic hepatitis C (CHC), compensated and decompen-
sated cirrhosis in 339 (69 .2%), 120 (24 .48%) and 31 (6 .32%) 
cases . Genotype 3 was most common (n=372, 75 .9%) 
followed by genotype 1 (n=97, 19 .8%) . Treatment naive 
and treatment-experienced (Peginterferon and Ribavirin) 
were 432 (88 .2%) and 58 (11 .8%) respectively . Sofosbuvir 
was used in combination with Ribavirin (n=175), Daclat-
asvir (n=149), Ribavirin and PegInterferon (n=80), Ledip-
asvir (n=43), Daclatasvir and Ribavirin (n=37), ledipasvir 
and Ribavirin (n=4) for treating patients . Overall SVR12 
was 95 .9% (470/490 cases) . SVR12 for treatment-naïve 
and -experienced patients was 97 .0% (419/432) and 
87 .9 % (51/58) respectively, p = 0 .005 . Similar SVR12 was 
observed with various regimens, irrespective of genotype 
and underlying liver disease status . There were no differ-
ences in SVR12 with 12 weeks or 24 weeks therapy . SVR12 
in genotype 1 and 3 infections was 92 .4% and 96 .5% 
among chronic hepatitis, 85 .7% and 97 .9% in compen-
sated cirrhosis and 100% and 95 .2% in decompensated 
cirrhosis The baseline Model for end stage liver disease 
(MELD) score in patients with compensated cirrhosis at 
baseline was 8 .5 ± 2 .4 and at end of 12 weeks of treatment 
was 8 .4 ± 2 .4; P value = 0 .672 . MELD score in patients with 
decompensated cirrhosis at baseline was 10 .3 ± 3 .5 and at 
end of 12 weeks of treatment was 10 .3 ± 3 .4; P = 0 .957 . No 
major adverse event occurred requiring treatment stop-
page . Conclusions: Generic oral directly-acting agents are 
associated with high SVR rates in patients with HCV infec-
tion in a real life clinical scenario .
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Regression of liver stiffness following therapy 
with direct acting antiviral(s) in chronic 
hepatitis C patients. Results from HERACLIS: 
a Hellenic multicenter real-life cohort clinical 
study.
George Dalekos1, Jiannis Vlachogiannakos2, Eman-
uel K. Manesis3, Ioannis Goulis4, Konstantinos Mimidis5, 
Martha Oikonomopoulou2, Panagiota Ioannidou2, Anas-
tasia Kourikou6, Nikolaos K. Gatselis1, Maria-Vasiliki Papa-
georgiou2, Dimitrios Karagiannakis2, Argyro Koukoufiki4, 
Eftychia Evangelidou7, Theodora Mylopoulou5, Hariklia Kran-
idioti6, Theodoros Voulgaris2, Spilios Manolakopoulos6, Ioan-
nis S. Elefsiniotis7, George V. Papatheodoridis2; 1Department 
of Medicine and Research Laboratory of Internal Medicine, 
School of Medicine, University of Thessaly, Larissa, Greece; 
2Department of Gastroenterology, Medical School of National 
& Kapodistrian University of Athens, Laiko General Hospital, 
Athens, Greece; 3Liver Unit, Euroclinic SA, Athens, Greece; 
44th Department of Internal Medicine, Hippokratio Hospital, 
Aristotle University of Thessaloniki, Thessaloniki, Greece; 5＜’ 
Department of Internal Medicine, Democritus University of 
Thrace, Alexandroupolis, Greece; 62nd Department of Inter-
nal Medicine, National & Kapodistrian University of Athens, 
Hippokratio General Hospital of Athens, Athens, Greece; 7Uni-
versity Department of Internal Medicine-Hepatogastroenter-
ology Unit, General and Oncology Hospital of Kifisia Agioi 
Anargyroi, Athens, Greece

Background/Aim: Several studies suggested a regression of 
liver fibrosis over time after successful therapy in chronic 
hepatitis C (CHC) patients . We assessed the early changes 
of liver stiffness measurements (LSM) among CHC patients 
after treatment with direct acting antiviral(s) (DAA) . 
Methods: We included all non-cirrhotic and compensated 
cirrhotic CHC patients who were treated with DAA in 7 
liver centers throughout Greece and had available LSM 
at baseline and 12 weeks after treatment completion 
(SVR12) . All patients fulfilled the national criteria for DAA 
reimbursement: F3 experienced, F4, liver transplantation, 
severe extrahepatic manifestation . LSM were determined 
with the same method in the same patients (Fibroscan® 
or 2D-Shear-Wave Elastography) . Results: In total, 147 
patients (males: 52 .4%, age: 55 .2±11 .8 years, body mass 
index 26 .5±4 .6 Kg/m2) were included (GT1a: 12 .9%, GT1b: 
45 .6%, GT2: 2%, GT3: 21 .1%, GT4: 18 .4%) . Most patients 
(105/147, 71 .4%) were treatment-experienced . The 
severity of liver disease at baseline was F0-F2 in 16 .3%, F3 
in 31 .3% and F4 in 52 .4% . LSM significantly improved in 
all treated patients between baseline (17 .1±11 kPa) and 
SVR12 measurements (13±8 .3 kPa, P<0 .001), with 64/147 
(43 .5%) patients succeeding an improvement of ≥25% of 
LSM comparing to baseline values . At the time of anal-
ysis, SVR12 data were available from 139 (94 .6%) patients 
with SVR achieved in 126 (90 .6%) of them . LSM improved 
significantly between baseline and SVR12 measurements in 
both responders (16 .5±11 .2 vs . 12 .9±8 .5 kPa, respectively, 
P<0 .001) and non-responders (22±10 .8 vs 13 .4±7 .6 kPa, 
respectively, P<0 .01) . No significant difference was found 
between responders and non-responders, regarding delta 
stiffness (3 .6±7 .1 kPa vs . 8 .6±9 .8 kPa, respectively, P=0 .100) . 
LSM improvement of ≥25% at SVR12 was independent 
of gender, age, body mass index, presence of diabetes, 
previous treatment history, baseline LSM, hemoglobulin, 
white blood cells, platelets, alanine aminotransferase, 
bilirubin, albumin levels and treatment response . Conclu-
sion: LSM decrease significantly in CHC patients following  

treatment with DAA . Long-term follow-up studies are 
needed to assess whether LSM may further improve over 
time and whether such early LSM improvements reflect 
true regression of liver fibrosis and not only a reduction of 
necroinflammatory activity .
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Long term retrospective study on hepatitis C 
patients treated with ledipasvir/sofosbuvir in a 
large health maintenance organization
Joseph C. Chang1, Nicole Kleinman1, Duyen Pham1, 
Joanie Chung2, William J. Towner2; 1Pharmacy, Kaiser Perma-
nente, Los Angeles, CA; 2Kaiser Permanente, Pasadena, CA

Background: Ledipasvir/sofosbuvir (LDV/SOF) is a favorable 
treatment option for patients with hepatitis C . Current 
studies have limited data on safety and effectiveness 
beyond 12 weeks of treatment, particularly with regards 
to renal outcomes . We sought to examine the long-term 
effectiveness and renal outcomes of LDV/SOF in a “real 
world” cohort of patients enrolled at Kaiser Permanente . 
Methods: All patients studied were diagnosed with hepa-
titis C between 2013-2015 and were members at Kaiser 
Permanente for at least one year prior to treatment 
with LDV/SOF between 2014-2015 . Patients received 8 
or 12 weeks of LDV/SOF per current AASLD guidelines, 
and were observed through 12/31/2016 . Hepatitis C virus 
RNA and serum creatinine (SCr) were collected at base-
line, post-treatment, and every 12 weeks up to 52 weeks . 
Sustained virologic response (SVR) was calculated at 12 
and 52 weeks post treatment . A SCr level >25% from base-
line to any time point after was considered clinically signif-
icant . A multivariate logistic regression model was used 
to analyze the effects of cirrhosis, diabetes, and cardio-
vascular disease including hypertension on the signifi-
cant increase in SCr . Results: SVR 12 and SVR 52 rates for 
various treatment groups were all above 94%, as shown 
in Table 1 . SCr data was available for 2123 patients . The 
crude odds ratio for cirrhotic versus non-cirrhotic patients 
at 24 weeks and 36 weeks post treatment for a signifi-
cant rise in SCr was 1 .90 and 2 .75 respectively . Using the 
adjusted odds ratio, cirrhotic patients were one-fold more 
likely than non-cirrhotic patients to have a significant rise 
in SCr at 24 weeks post treatment (OR=2 .09, CI=1 .2-3 .7, 
P=0 .0097) . At 36 weeks post treatment, cirrhotic patients 
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were 3 .6 times more likely to have a significant rise in 
SCr than non-cirrhotic patients (OR=4 .56, CI=1 .98-10 .50, 
P=0 .0004) . Conclusions: LDV/SOF showed long term effec-
tiveness in treating patients with hepatitis C . In a model 
adjusted for comorbidities, the odds ratio for a significant 
rise in SCr was observed to be higher than the crude odds 
ratio . Therefore, the effect of LDV/SOF alone on SCr is less 
clear . Further research into the potential long term renal 
effects of LDV/SOF is warranted .

Table 1 . SVR 12 and SVR 52 response rates

Disclosures:

Joseph C . Chang - Stock Shareholder: Gilead

William J . Towner - Grant/Research Support: Gilead, Pfizer, ViiV, Merck, 
BMS, TaiMed

The following people have nothing to disclose: Nicole Kleinman, 
Duyen Pham, Joanie Chung

1153
Risk of HBV Reactivation with DAA Therapy for 
HCV in those with evidence of Past HBV Expo-
sure
Anupama Ancha2, Apurva A. Modi1; 1Liver Consultants of 
Texas, Baylor Scott & White All Saints Medical Center, Fort 
Worth, TX; 2Waco Gastroenterology, Waco, TX

BACKGROUND: 24 cases of Hepatitis B (HBV) reactivation 
have been reported to the FDA in HBV/HCV co-infected 
patients during treatment for HCV with direct acting 
antivirals (DAA’s) . Of the reported cases, 2 patients died 
& 1 required a liver transplant, leading to the issue of 
a black box warning . However, it is not clear if patients 
with previous HBV exposure have the same risk of reac-
tivation as those with chronic active/inactive HBV during 
HCV treatment with DAA’s . AIM: To determine risk of HBV 
reactivation during HCV treatment in Hepatitis B Core 
Total Antibody (HBcAb) + patients with or without posi-
tive Hepatitis B Surface Antibody (HBsAb) . METHODS: In 
a retrospective cohort study of 941 HCV patients treated 
with DAA’s (8-24 weeks +/- RBV) from 1/2011 – 12/2016 
at two large hepatology referral centers in Dallas/Fort 
Worth, patients were evaluated for the presence HBcAb, 
HBsAb, Hepatitis B Surface Antigen (HBsAg), and HBV viral 
load prior to HCV treatment . The course of treatment was 
followed closely for unexplained elevations of transam-
inases and HBV reactivation . RESULTS: 34% (322/941) of 
patients did not get HBcAb tested prior to HCV treatment 
initiation . Of those tested, 30% (188/618) of patients were 
found to be HBcAb+ . None (0/188) experienced HBV flare 
during HCV treatment and 6 months post end of treat-
ment (Sustained Viral Response 24 weeks) . CONCLUSION: 
The risk of HBV reactivation during & after DAA therapy in 
those with evidence of past HBV exposure is low to none . 
Emphasis should be placed on complete HBV testing prior 
to DAA initiation to identify HBV/HCV co-infected patients 
that need careful monitoring .

Disclosures:

Apurva A . Modi - Speaking and Teaching: Salix, Merck, Intercept, Abbvie, 
Gilead
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1154
SVR with Ultra Short Duration DAA Therapy is 
Associated with Increased Peripheral PD-1+ 
T Cells Co-expressing Activation/Exhaustion 
Markers
Sara Romani, Shyam Kottilil, Bhawna Poonia; Institution of 
Human Virology, Baltimore, MD

Background Chronic HCV infection is marked by immune 
activation and exhaustion in T cell compartment . We 
aimed to analyze differences in activated immune system 
between patients who respond to direct acting antivi-
rals by attaining Sustained Virologic Response (SVR) and 
those who relapse . Methods 26 genotype-1 HCV infected 
patients were treated with LDV/SOF/GS-9451 (n=20) and 
LDV/SOF/GS-9451/GS-9669 (n=6) regimens for 4 weeks . 
In either treatment group, half of the patients had HCV 
relapse after EOT (End of Therapy) . We analyzed T cell 
populations and exhaustion markers in peripheral blood 
mononuclear cells before and EOT; phenotypes of periph-
eral T cells were studied by antibody staining and flow 
cytometry . Results There were no major differences 
between baseline (BL) and EOT . The PD-1+ T cell exhausted 
phenotype including CD244, CD160, Tim-3, KLRG-1 and 
Eomes+ T-bet- (listed in table) were higher in SVR patients . 
In contrast, frequency of TEMRA (CCR7- CD45RO-) cells and 
PD-1- T cells expressing CTLA-4 in HCV relapse patients 
were elevated compared to SVR group . Conclusion The 
activated immune system in chronic HCV favored the 
successful treatment response using 4-week therapy 
regimen . It is likely that PD-1+ T cells harbor HCV-specific 
function in these patients and contribute to viral clearance 
with DAA therapy .
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1155
Real-World Cost-Effectiveness Of Elbasvir/
Grazoprevir (EBR/GZR) In Treatment-Naive (TN) 
Patients With Chronic Hepatitis C (CHC) Virus 
Genotype 1 (GT1) In The United States (US)
Shelby L. Corman2, Bruce Bacon3, Michael P. Curry4, Doug-
las T. Dieterich5, Steven L. Flamm6, Yiling Jiang11, Kris V. Kow-
dley7, Scott Milligan8, Chizoba Nwankwo1, Naoky C. Tsai9, 
Zobair M. Younossi10, Nezam H. Afdhal4; 1Merck & Co., Inc., 
Kenilworth, NJ; 2Pharmerit International, Bethesda, MD; 
3Saint Louis University School of Medicine, St. Louis, MO; 4Beth 
Israel Deaconess Medical Center, Boston, MA; 5Icahn School of 
Medicine at Mount Sinai, New York, NY; 6Northwestern Uni-
versity Feinberg School of Medicine, Chicago, IL; 7Liver Care 
Network, Swedish Medical Center, Seattle, WA; 8Trio Health 
Analytics, La Jolla, CA; 9Queens Medical Center, University of 
Hawaii, Honolulu, HI; 10Center for Liver Diseases, Department 
of Medicine, Inova Fairfax Hospital, Falls Church, VA; 11Merck 
Sharp & Dohme Ltd., Hoddesdon, United Kingdom

Background: An estimated 2 .7 million patients are infected 
with CHC in the US . EBR/GZR is a fixed-dose combination 
direct-acting antiviral that was approved in the US in 
January 2016 . The objective of this analysis was to eval-
uate real-world cost-effectiveness of 12 weeks of EBR/GZR 
compared to no treatment in TN GT1-infected patients, 
using data from the TRIO Network . Methods: A Markov 
model was constructed to evaluate the cost-effective-
ness of EBR/GZR over a lifetime time horizon from the 
payer perspective . The model consists of 16 health states 
encompassing METAVIR fibrosis score (F0-F4), treatment 
success or failure, decompensated cirrhosis, hepatocel-
lular carcinoma, liver transplant, and liver-related death . 
Baseline patient characteristics, discontinuation rates, and 
the proportion of treatment-naïve GT1 patients achieving 
sustained virologic response were collected from a real-
world study of 214 TN GT1 patients who were treated with 
EBR/GZR between January and October 2016, using data 
from the TRIO Network . Other inputs were obtained from 
published sources . The primary outcome was incremental 
cost-utility ratio (ICUR) for EBR/GZR vs . no treatment . 
Results are reported separately for cirrhotic and non-cir-
rhotic GT1a patients without resistance-associated variants 
(RAVs) and GT1b patients; sample size was insufficient to 
include GT1a patients with RAVs . Results: Treatment with 
EBR/GZR was associated with greater quality-adjusted life 
years (QALYs) and costs compared to no treatment in all 
subpopulations modeled (Table) . ICURs ranged from $195/
QALY in GT1b TN cirrhotic patients to $16,910 in GT1b 
TN non-cirrhotic patients . Conclusion: Using real-world 
patient characteristics and outcomes, EBR/GZR is cost-ef-
fective compared to no treatment in TN patients with GT1 
CHC .

Total costs, QALYs, and ICUR for EBR/GZR vs . No treatment
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Naoky C . Tsai - Advisory Committees or Review Panels: Bristol-Myers 
Squibb, Gilead, AbbVie, Intercept; Consulting: BMS, Gilead; Grant/Research 
Support: BMS, Gilead, AbbVie, Intercept, Roche, Genfit, Merck; Speaking 
and Teaching: Bristol-Myers Squibb, Gilead, Salix, Bayer, AbbVie, Intercept, 
Merck

Nezam H . Afdhal - Board Membership: Trio Helath Care, LIGAND; 
Consulting: Merck, EchoSens, Gilead, SHIONOGI; Employment: Springbank; 
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1156
Two years follow-up after treatment with 
Ombitasvir/Paritaprevir/ritonavir ±Dasabuvir 
±Ribavirin, an interim analysis of CE-long study 
following the AMBER – real world experience 
study.
Robert Flisiak1, Dorota Zarebska-Michaluk2, Mariusz Luce-
jko1, Wieslaw Kryczka2, Anna Piekarska3, Ewa A. Karpinska4, 
Marta Wawrzynowicz-Syczewska4, Beata G. Bolewska5, 
Iwona Mozer-Lisewska5, Tomasz Mikula6, Alicja Wiercins-
ka-Drapalo6, Karolina Rostkowska7, Krzysztof. Simon7, Kor-
nelia Karwowska8, Waldemar Halota8; 1Department of 
Infectious Diseases and Hepatology, Medical University of 
Bialystok, Bialystok, Poland; 2Department of Infectious Dis-
eases, Voivodship Hospital and Jan Kochanowski University, 
Kielce, Poland, Kielce, Poland; 3Department of Infectious Dis-
eases and Hepatology, Medical University of Lodz, Poland, 
Lodz, Poland; 4Department of Infectious Diseases, Hepatology 
and Liver Transplantation, Pomeranian Medical University, 
Szczecin, Poland, Szczecin, Poland; 5Department of Infec-
tious Diseases, Poznan University of Medical Sciences, Poznan, 
Poland, Poznan, Poland; 6Department of Tropical And Infec-
tious Disease And Hepatology, Medical University of Warsaw, 
Poland, Warszawa, Poland; 7Division of Infectious Diseases 
and Hepatology, Wroclaw Medical University, Poland, Wro-
claw, Poland; 8Department of Infectious Diseases and Hepa-
tology, Nicolaus Copernicus University, Collegium Medicum, 
Bydgoszcz, Poland, Bydgoszcz, Poland

CE-long was investigators initiated study for a long term 
follow-up of patients treated due to HCV infection with 
interferon free regimens . The first phase of the study 
include patients treated with Ombitasvir/Paritaprevir/
ritonavir±Dasabuvir±Ribavirin in 2014-2015 . Among 209 
participants of the AMBER real world experience study, 
at the moment of abstract submission 2-years follow-up 
(2yFU) data were available from 87 patients, mostly 
cirrhotics (61%), infected with genotype 1b (84%) . All 
patients with SVR12 (86) achieved SVR96 and the only 
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non-responder was succesfully retreated with an alterna-
tive regimen . No deaths were reported and liver trans-
plantation was necessary in one patient . Hepatocellular 
carcinoma was diagnosed for the first time in one patient 
and recurrence in another one during 2yFU . Hepatic 
decompensation (ascites) was noticed in one patient . 
Statistically significant decrease of bilirubin (p=0 .002) 
and albumin (p=0 .04) concentration as well as reduction 
of MELD score (p=0 .03) were observed, but no changes 
regarding: INR, creatinin, BMI, and Child-Pugh score . 
Mean hepatic tissue stiffness available in 53 patients 
decreased from 14 .6 ±10 .4 kPa at the end of treatment to 
11 .2 ±7 .7 kPa after 2yFU (p=0 .07) . Concluding, available 
data demonstrated improvement of some measures of 
hepatic function and no worsening in others during 2yFU 
of patients with advanced hepatic disease cured from HCV 
infection . Tendency of hepatic stiffness reduction need 
further evaluation in larger number of patients and longer 
follow-up period . 2yFU data of all 209 patients included in 
the AMBER study will be presented at the Meeting . 
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1157
Prediction Of Hepatocellular Carcinoma 
Occurrence After Treatment With Direct Acting 
Antivirals
Francesca R. Ponziani, Graziana Petracca, Maria Valeria Mat-
teo, Alberto Nicoletti, Massimo Siciliano, Antonio Gasbarrini, 
Maurizio Pompili; Internal Medicine, Gastroenterology, Hepa-
tology, Agostino Gemelli Hospital, Roma, Italy

BACKGORUND Hepatocellular carcinoma (HCC) recur-
rence or de novo occurrence has been reported after 
Direct acting antivirals (DAAs) treatment for HCV infec-
tion, probably due to the downregulation of immunolog-
ical surveillance after viral eradication . AIM To identify 
factors predicting the development of HCC in patients 
treated with DAAs . PATIENTS AND METHODS Patients 
with cirrhosis or advanced fibrosis (Metavir F3 or F4 at 
liver biopsy or elastosonography) were included in the 
study . The association between demographic features, 
liver function parameters, serum neutrophil to lymphocyte 
ratio (NLR), alpha-fetoprotein (AFP) levels, achievement of 
sustained viral response (SVR) and HCC development was 
tested by Wilcoxon test . Significant variables were then 
included in Cox regression model adjusted for time-de-
pendent effects . RESULTS 185 patients were included in 
the analysis, 154 with liver cirrhosis (144 Child A and 10 
Child B), 31 with fibrosis stage F3 . 24 patients (13%) had a 
previous history of HCC (2:BCLC 0 22: BCLC A), which had 
been successfully cured at least 3 mo before the begin-
ning of DAAs . After a median follow-up of 15 .8 months 
(13 .6-18) from starting DAAs, HCC was diagnosed in 19 

patients (10 .3%), being a de novo tumour in two cases . 
5/9 (55 .6%) patients who did not achieve SVR developed 
HCC compared to 14/176 (7 .9 %) SVR patients (p=<0 .0001) . 
Median time from starting DAAs to HCC occurrence was 
14 .1 mo (0 .5-28) . Recurrence was classified as BCLC A 
except of 3 cases (2 BCLC B and 1 BCLC C) . Median AFP and 
NLR at the time of HCC diagnosis were 6 ng/mL (1-980) 
and 2 .7 (1-10 .4) respectively . Median pre-treatment (12 .8 
vs 5 ng/mL p=0 .0004) and post-treatment (6 vs 4 ng/mL 
p=0 .0004) AFP serum levels, NLR at the end of treatment 
(2 .72 vs 2 .15 p=0 .03), and NLR at the last post-treatment 
visit (2 .7 vs 1 .97 p=0 .01) were increased in patients who 
developed HCC . At the Cox multivariate regression model 
adjusted for time-dependent effects, the achievement of 
SVR (HR 0 .094, 95%CI 0 .02-0 .504, p=0 .006), post-treat-
ment AFP (HR 1 .009, 95%CI 1 .004-1 .013, p=0 .0002) and 
NLR at the last visit were independent predictors of HCC 
development (HR 1 .868, 95%CI 1 .196-2 .919, p=0 .006) . 
In particular, a NLR value of 2 .57 showed 68% accuracy, 
61% sensitivity and 72% specificity in predicting HCC 
occurrence . CONCLUSIONS In our series, HCC occurred in 
10% of patients treated with DAAs and was associated 
with treatment failure and increased post-treatment AFP 
serum levels and NLR . NLR seems to be a useful tool to 
predict the development of HCC and could be a marker of 
treatment-related decreased immunological surveillance 
favoring HCC emergence .
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1158
Significant HbA1C Lowering with Sustained 
Virologic Response in Patients with Type 2 
Diabetes
Alessandra Lyman1, Yngve Falck-Ytter1,3, Corinna Fal-
ck-Ytter1,3, Kristina Pascuzzi1, Christopher Burant4,1, 
Sheena LeClerc2, Kelsey Rife1; 1Louis Stokes Veterans Affairs 
Medical Center, Westlake, OH; 2Chillicothe Veterans Affairs 
Medical Center, Chillicothe, OH; 3Case Western Reserve Uni-
versity School of Medicine, Cleveland, OH; 4Case Western 
Reserve University, Cleveland, OH

Background: The prevalence of patients with HCV and 
type 2 diabetes (T2DM) may be as high as 50% . A rela-
tionship has been described of improved glycemic control 
upon achieving sustained virologic response (SVR) from 
HCV treatment . A new era of HCV treatment uses direct 
acting antivirals that achieve SVR rates greater than 90% . 
However, implications of successful treatment beyond the 
liver, such as on glucose control, have yet to be fully recog-
nized . The primary objective of this study is to assess the 
change in HbA1C from baseline to 4 months post HCV 
treatment among patients who achieve SVR12 . Secondary 
objectives include assessing the sustained change in HbA1C, 
assessing change in antihyperglycemics, and comparing 
these changes in those who achieve SVR12 to those who 
relapse . Methods: Medication dispense history identified 
patients prescribed sofosbuvir, simeprevir, ledipasvir/
sofosbuvir, ombitasvir/paritaprevir/ritonavir +/- dasabuvir, 
elbasvir/grazoprevir, and sofosbuvir/velpatasvir between 
February 1, 2014 and September 27, 2016 with T2DM per 
ICD9 and ICD10 codes . The primary endpoint was change 
in HbA1C from baseline to 4 months post-treatment . 
Secondary endpoints included sustained change in HbA1C 
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up to 18 months post-treatment and changes in diabetes 
medications at the end of treatment defined as escalation, 
de-escalation, and no change . Additionally, these changes 
were compared to HCV treatment relapsers . A paired 
t-test analyzed HbA1C changes, while descriptive statistics 
were used for secondary endpoints . Results: 157 patients 
were eligible for this study, comprised of 151 (96%) males, 
mean age of 64 years . 146 (93%) achieved SVR12, 7 (4%) 
relapsed, and 4 (3%) were lost to follow-up . Mean baseline 
HbA1C was 7 .67% [5-13 .2%] . After a mean of 2 months 
post-treatment, the immediate absolute mean change 
in HbA1C was -0 .69% (p< 0 .01) among those achieving 
SVR12 . The sustained HbA1C at 12 months post-treat-
ment demonstrated an absolute mean change of -0 .29% 
(n=107, p=0 .158) . 30% of patients who achieved SVR12 
had a de-escalation of antihyperglycemic medications at 3 
months post-treatment, compared to 0% of patients who 
relapsed . Conclusions: The sizeable decrease in HbA1C 
seen among T2DM patients achieving SVR12 is compa-
rable to HbA1C changes achieved from antihyperglycemic 
medications . Providers should be aware of the potential 
for improved diabetes control upon HCV viral clearance, 
as T2DM patients undergoing HCV treatment may require 
closer diabetes follow-up and medication changes to avoid 
hypoglycemic events . These benefits of HCV viral clearance 
beyond the liver may also provide additional justification 
for improved access to HCV treatment .
Disclosures:

The following people have nothing to disclose: Alessandra Lyman, 
Yngve Falck-Ytter, Corinna Falck-Ytter, Kristina Pascuzzi, 
Christopher Burant, Sheena LeClerc, Kelsey Rife

1159
Effects of IFN-free treatment on the virological, 
clinical, immunological, and quality- of- life in 
patients with HCV-related mixed cryoglobulin-
emia: a prospective and controlled study
Laura Gragnani, Guia Cerretelli, Monica Monti, Luisa Petraccia, 
Sinan Sadalla, Carolina Steidl, Serena Lorini, Andrea Giovan-
nelli, Adela Xheka, Patrizio Caini, Antonella Simone, 
Umberto Arena, Anna Linda Zignego; Masve Center, Experi-
mental and clinical medicine, University of Florence, Florence, 
Italy

Background . Antiviral therapy is the first therapeutic 
option for HCV cryoglobulinemic vasculitis (CV) . CV mani-
festations could be severe and may compromise the 
patient’s quality of life (QoL) . IFN-based therapy was asso-
ciated with side effects and lower virological response 
in CV+ than in CV- patients . Limited data suggest that 
in CV patients, DAAs are safe and associated with high 
rates of response (virological/clinical/immunological) . We 
aimed to perform, for the first time, a prospective and 
controlled study on the effects of DAAs on HCV patients 
with cryoglobulinemia and vasculitis (CV), without 
vasculitis (MC), and without cryoglobulinemia (controls: 
HCV-Ctr) . Methods: Patients underwent standard DAA 
IFN-free regimens . Hepato-virological data, virological 
and clinical response, DAAs safety and the impact on QoL 
were evaluated . Immunological response (cryocrit, RF and 
C4 values) were recorded together with CV symptoms in 
cryoglobulinemic patients . The Short Form Health Survey 
36 (SF-36) questionnaire was administered to obtain a 
physical component summary (PCS) and a mental compo-
nent summary (MCS) . Results . 182 HCV patients were 
consecutively treated . Following an ITT analysis, 91,2% 

(166/182) patients (41/43 HCV-ctr, 48/54 CM, 77/85 CV) 
achieved SVR12 and SVR24 . In CV SVR patients, the clin-
ical response progressively increased and at SVR24 was 
“full complete” (disappearance of all symptoms) in 25%, 
“complete” (improvement of all symptoms) in 60%, 
“partial” (improvement of more than 50% of symptoms) 
in 11 .7% . Cryocrit levels progressively decreased from 
baseline to SVR24 in CM and CV patients . Regarding QoL, 
the PCS values at baseline were lower in the CV group 
compared to the other two groups (p<0 .05) . For all the 
groups, the scores improved during follow-up . Adverse 
events, generally mild and well tolerated, occurred in 
99/182 (54 .4%) patients . Conclusions . Our data confirm the 
high virological, clinical and immunological success rates 
of DAAs in HCV-related cryoglobulinemia . Due to the high 
SVR rates, no significant differences were scored between 
cryo+ and cryo- . However, the majority of patients who 
discontinued therapy or relapsed had cryoglobulinemia . 
Similarly, patients with more severe CV belonged to clin-
ical “partial” and “non-response” groups . Therefore, early 
treatment is strongly suggested to increase the chances of 
virological and clinical success . QoL analysis showed, for 
the first time, that among HCV patients, those with CV 
have a worse QoL . DAAs were effective in increasing QoL 
scores in all the HCV patients, which is now considered an 
important goal of therapy with an impact on CV indirect 
costs .
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Elder patients in the DAA era: real-life report on 
7.746 patients from the Lombardy HCV network
Luisa Pasulo1, Alessio Aghemo2, Francesco Castelli3, Giuli-
ana Cologni4, Franco Maggiolo4, Giuliano Rizzardini5, Mas-
simo Puoti6, Raffaele Bruno7, Massimo Zuin8, Tiziana Quirino9, 
Maria Grazia Rumi10, Paolo Viganò11, Paolo Grossi12, Paolo Del 
Poggio13, Mauro Borzio14, Laura Sangiovanni1, Claudia Iegri1, 
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8Gastroenterology, San Paolo Hospital, Milan, Italy; 9Infec-
tious Disease, Busto Arsizio Hospital, Busto Arsizio, Italy; 
10Hepatoloy and Gastroenterology, S. Giuseppe FBF Hospital, 
Milan, Italy; 11Infectious Disease, Legnano Hospital, Legnano, 
Italy; 12Infectious Disease, Varese’s Hospital, Varese, Italy; 
13Policlinico San Marco, Treviglio, Italy; 14Melegnano’s Hospi-
tal, Melegnano, Italy

 BACKGROUND and AIMS: Real life data to assess the safety 
and efficacy of directly acting antivirals (DAAs) in treating 
HCV in elderly population are needed . Starting from May 
2015, 34 Prescribing Centers from the Lombardia Region 
HCV Network, prospectively collected data of DAA IFN-free 
treatments . MATERIAL AND METHODS: We retrospec-
tively/prospectively analyzed the data of 7.746 patients 
affected by HCV infection treated with DAA according 
to the EASL and AISF guidelines . Data was stratified for 
age (< 70 yrs group 1 and ≥ 70 yrs Group 2) . RESULTS: 
At the time of the analysis, 4.398 patients were evalu-
ated for SVR 12; of these, 3.233 (73 .5%) were younger 
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than 70 (group1) and 1165 (26 .4%) were older than 70 
(group 2) . Baseline characteristics: in group 1 there was 
a higher prevalence of both males and HIV co-infections 
(55 .1% vs 44 .9% p:0 .000 and 25 .1% vs 2 .8% p: 0 .000) . The 
distribution of HCV genotypes was significantly different 
between the two groups: G1b 35,4% (1143/3233) and 
64 .8%(506/1165), G2 27 .1%(240/3233) vs 27 .1%(316/1165), 
G3 %(568/3233) vs 1 .6%(19/1165) in group 1 and 2 respec-
tively . The overall SVR12 was 95 .8% (4212/4328) By ITT 
analysis . No differences emerged between the two groups 
(95 .4% Group1 vs . 96 .7% Group 2 p=0 .056) . In Group 2, 
both F3 and cirrhotic G2 patients treated with SOF/RBV 
showed higher SWR rates (92%) compared with Group 
1 (85%) (p=0 .02) For all other treatment schedules, no 
difference emerged between the two groups . Among 
cirrhotic patients, SVR12 was 94% and an improvement 
in Meld score was observed in 26,6% of group 1 vs 25,9% 
of group 2 (p: ns) . In cirrhotic patients with a MELD score 
≥ 10 elder patients showed a lower MELD improvement 
rate at SVR (Tab .1) . Furthermore, no differences in MELD 
variation emerged stratifying elder pts (> 70 y .o .) every 5 
years . Overall, SAEs were observed during treatment or 
follow-up 1 .8% vs 1 .9, in group 1 and 2 respectively (p=ns) . 
CONCLUSION: In our large real life cohort, overall SVR12 
was 95% . No significantly different SVR were observed 
between patients with age greater or lower than 70yrs 
(fig 1-2) even if the 2 groups were significantly different 
in genotypes and gender prevalence . Elderly patients can 
be safely and effectively treated with DAA . However, 
elder patients with a baseline MELD score greater than 10 
showed a lower MELD improvement at SVR .
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1161
Treatment of Hepatitis C Infection in an Office-
Based Opiate Treatment (OBOT) Clinic
phyllis losikoff1,2, lynne gomes2, brian coonan2, Hilda Rebello2, 
Andrew Mendenhall2, Thomas Hewitt2, thomas kwapien2, 
Amanda Wilson3,2; 1warren alpert medical school, Brown 
university, Sharon, MA; 2CleanSlate, North Hampton, MA; 
3CleanSlate Research and Educational Foundation, North 
Hampton, MA

RATIONALE: Hepatitis C (HCV) kills more Americans than 
any other infectious disease . Injection drug users (IDUs) are 
disproportionately affected by HCV accounting for virtually 
all new HCV infections in the US . Despite the availability of 
safe efficacious directly acting antivirals (DAA) IDUs have 
limited access to treatment . We are piloting an interven-
tion to treat HCV in an OBOT clinic . To our knowledge this 

is the first report of HCV treatment provided as part of 
substance abuse treatment within the framework of an 
OBOT clinic . METHODS: Pilot Intervention Setting: Cleans-
late(CS)is a national network of OBOT clinics based in Ma . 
Patients initiating substance abuse treatment are screened 
for Hepatitis B (HBV), Human immunodeficiency virus (HIV) 
and HCV with reflex HCV RNA PCR . Standard of Care: CS 
providers are trained in HCV pre and post test counseling 
including educating patients about DAA and referral to 
community providers for evaluation and treatment . Pilot : 
In the CS New Bedford clinic, servicing >950 OBOT patients 
annually, starting 9/1/16 HCV treatment has been offered 
to OBOT patients . Patients, with chronic HCV, adherent to 
our OBOT program for at least 3 months, can attend an 
HCV treatment education session . Interested patients are 
then evaluated, started on DAA treatment and monitored 
by addiction providers, who receive ongoing training and 
support via weekly HCV ECHO sessions . We present initial 
results of our on-going pilot and compare these to West 
Springfield a CS clinic of comparable size, where over the 
same time period standard of care was practiced . RESULTS: 
Between 9/1/16 - 05/15/2017, 45 patients initiated HCV 
treatment in the New Bedford clinic, Early viral response 
was acheived by 95% (36/38) of our patients at 4 weeks: 
one patient, hospitalized for acute psychosis, unrelated to 
HCV, stopped before 4 weeks, a second patient was lost 
to follow up . Sustained virologic response was achieved 
by 100% (9/9) of patients who completed treatment prior 
to 2/15/2017 . Thirty two percent more OBOT pateints initi-
ated HCV treatment in New Bedford compared to West 
Springfield clinic, where patients with HCV were referred 
to community providers for evaluation and treatment 
(p<0 .05, Table 1) CONCLUSIONS: There is a pressing need 
to improve access to HCV treatment for IDUs . Addiction 
specialists can contribute to alleviating the HCV epidemic . 
We have developed a novel clinical program, co-locating 
addiction and HCV treatment, in an OBOT clinic .

Table 1
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1162
Telemedicine-based Hepatitis C Virus (HCV) 
Management for Individuals on Opioid Agonist 
Treatment (OAT)
Andrew H. Talal1, Yang Chen1, Phyllis Andrews2, 
Anthony G. McLeod2, Clewert Sylvester2, Marianthi Marka-
tou1, Lawrence Brown2; 1SUNY-Buffalo, Buffalo, NY; 2START 
Treatment & Recovery Centers, New York, NY

Background and aims: Despite high HCV prevalence, 
persons with substance use disorders (PWSUD) rarely 
engage in HCV care . Traditionally, most OAT programs 
have referred patients offsite for HCV care . Telemedicine 
(two-way videoconferencing) permits direct interaction 
between patients and specialists in distinct locations . We 
sought to use telemedicine for HCV treatment of OAT 
patients . Methods: After participation in HCV-related 
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education, HCV RNA positive patients were offered a tele-
medicine evaluation . All pretreatment labs and visits are 
performed onsite with a physician assistant and a liver 
specialist connected via telemedicine . Direct acting anti-
virals (DAA) are procured by a specialty pharmacy and are 
co-administered with methadone using directly observed 
therapy . Charges are submitted electronically to third party 
payers . We used multiple correspondence analysis to iden-
tify variables associated with pursuit of HCV care . Results: 
Between March 2015 and May 2016, 62 HCV RNA-positive 
patients (61% male, 61% black/African-American, 25% 
Hispanic, 24% HIV-infected) received an HCV evaluation 
via telemedicine . All patients were well stabilized on meth-
adone and all except 4 were HCV genotype 1-infected . 
Fibrosis was mild, stage 0 or 1 in 18/58 (31%); moderate, 
stage 1-2 or 2 in 20/58 (34%); and severe, stage ≥ 3 in 20/58 
(35%) patients . Of the 40 patients with post-treatment 
week 12 data available, 38 (95%) achieved viral eradica-
tion with five patients remaining to reach final outcome . 
Of the 17 patients evaluated who did not initiate antiviral 
therapy, 3 were discontinued from the program, 2 had 
HIV adherence issues, 10 had insurance issues, and 2 did 
not adhere to the evaluation plan . In terms of social vari-
ables being married and a psychiatric diagnosis other than 
depression were the two strongest predictors of treat-
ment pursuit . A psychiatric diagnosis of depression was 
the strongest predictor of not pursuing therapy . Delivery 
of HCV care via telemedicine was embraced by patients 
who cited preference for “one-stop” shopping . No audi-
tory or visual communication issues were identified on 
any occasion . Medication adherence has been excellent . 
Conclusion: Telemedicine-based HCV care is a feasible, 
reimbursable model for HCV treatment delivery in an OAT 
program . Social variables may indicate individuals who 
may be more likely to pursue HCV treatment . Telemedi-
cine can virtually integrate specialty-based care into the 
OAT clinic with virologic outcomes among treated patients 
equivalent to those in clinical trials . 
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1163
Efficacy and Safety of Direct-Acting Antivirals 
in Hepatitis C Virus-Infected Patients Taking 
Proton Pump Inhibitors
Karn Wijarnpreecha1, Supavit Chesdachai2, Charat Thong-
prayoon1, Veeravich Jaruvongvanich3, Patompong Ungpras-
ert4, Wisit Cheungpasitporn4; 1Internal Medicine, Bassett 
Medical Center, Cooperstown, NY; 2Medicine, Faculty of Med-
icine Ramathibodi hospital, Mahidol University, Bangkok, 
Thailand; 3Internal Medicine, University of Hawaii, Honolulu, 
HI; 4Medicine, Mayo Clinic, Rochester, MN

Background/Aims: Direct-acting antiviral (DAA) therapy is 
the cornerstone of the treatment of chronic HCV infec-
tion . Eradication of HCV which is predicted by the attain-
ment of a sustained virologic response (SVR) 12 weeks 
following the DAA therapy is the goal of the treatment . 
Interestingly, recent studies have reported the possible 
association between HCV-infected patients with DAA 
therapy concomitant use PPIs and lower odds of achieving 
SVR . This meta-analysis was conducted to summarize all 

available data and to estimate this potential association . 
Methods: Comprehensive literature review was conducted 
using MEDLINE and EMBASE database through March 
2017 to identify all studies that investigated the safety and 
efficacy of DAAs in patients with HCV infection taking PPIs 
versus those without PPIs . Adjusted point estimates from 
each study were combined by the generic inverse variance 
method of DerSimonian and Laird . Results: Nine cohort 
studies with 32,684 participants met the eligibility criteria 
and were included in the meta-analysis . The use of PPIs 
concomitant with DAAs among HCV-infected patients was 
associated with a lower odds of achieving SVR compared 
with non-PPIs users (pooled OR of 0 .74, 95% CI, 0 .63-0 .88, I2 
= 24%) . Subgroup analysis address the association between 
PPIs uses and SVR12 demonstrated the association of PPIs 
users with a lower odds of achieving SVR12 compared 
with those with no use of PPI (pooled OR of 0 .68, 95% 
CI, 0 .51-0 .9, I2 = 33%) . Moreover, meta-regression showed 
no significant impact of the uses of SOF (p=0 .16) or RBV 
(p=0 .18) in DAA regimens on the association between PPIs 
use and lower odds of achieving SVR12 . Conclusions: This 
study demonstrated a significantly increased risk of failure 
to achieve SVR in HCV-infected patients taking DAA with 
PPIs compared to non-PPIs users . Providers should consider 
whether PPIs therapy is indicated for patients and with-
draw PPIs therapy in the absence of indications, especially 
while on DAA therapy .

Forest plot
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1164
The effect of interferon-free Direct-Acting Anti-
virals combination therapy on innate immune 
responses (NK cell activity and frequency 
of CD56dim and CD56bright NK cell subset 
in peripheral blood) in chronic hepatitis C 
patients
Ikuo Nakamura, Yoshihiro Furuichi, Katsutoshi Sugimoto; 
Department of Gastoenterology and Hepatology, Tokyo Med-
ical University, Tokyo, Japan

Aim : Hepatitis C virus (HCV) is one of the most important 
agents of chronic hepatitis, liver cirrhosis and hepatocel-
lular carcinoma. So far, the interferon-free Direct-Acting 
Antivirals (DAAs) combination therapy is one of the 
most effective treatment for chronic hepatitis C patients. 
The effect of these therapies might be involved to the 
immune responses, that are composed of innate immune 
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responses and adaptive immune responses. The aim of 
this study was to examine the effect of DAAs combina-
tion therapy on innate immune responses (NK cell activity 
and frequency of CD56dim NK cell and CD56bright NK cell 
subset in peripheral blood) in chronic hepatitis C patients. 
Patients and Methods : In thirty-one chronic hepatitis 
C patients with genotype 1b HCV, the combination 
therapy of DAAs was performed (Asunaprevir + Daclat-
asvir : fifteen, HARVONI (Sofosbuvir + Ledipasvir) : seven, 
VIEKIRAX (Ombitasvir + Paritaprevvir /ritonavir) : seven, 
and Grazoprevir + Elbasvir : two). Fourteen patients were 
male and seventeen patients were female. Just before 
and at the end of the therapy (EOT), NK cell activity and 
the frequency of CD56dim NK cell and CD56bright NK 
cell in peripheral blood and were estimated by Cr release 
assay (E/T=20) and three-color flowcytometry. Statis-
tical analysis was performed by one-way analysi of vari-
ance (ANOVA). This study was approved by the ethics 
committee of the institute and written informed consent 
was obtained from each patient. All procedures in this 
study were conducted in accordance with Declaration of 
Helsinki. Results : The analysis by ANOVA showed that NK 
cell activity significantly improved at EOT compared with 
just before therapy (p<0.01). It also showed that frequency 
of CD56dim NK cell was significantly increased at EOT 
compared with just before therapy (p<0.05). Conclusion 
: The combination therapy of DAAs in chronic hepatitis C 
patients has improved NK cell activity by increasing the 
frequency of CD56dim NK cell in peripheral blood. It was 
revealed that reduction of HCV load in chronic hepatitis 
C patients could restore NK cell activity that was reduced 
by HCV. Therefore, the results of our study implied that 
DAA combination therapies might be able to reduce of 
the risk of HCC in chronic hepatitis C patients by restoring 
the activity of innate immune responses.
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1165
Long-term Effect of Antiviral Treatment on the 
Development of Hepatocellular Carcinoma in 
Patients with Chronic Hepatitis C
Yun Bin Lee1, Joon Yeul Nam2, Jeong-Hoon Lee2, 
Young Chang2, Hyeki Cho2, Young Youn Cho2, Eun Ju Cho2, 
Su Jong Yu2, Hwi Young Kim3, Dong Ho Lee4, Jeong Min Lee4, 
Seong-Gyu Hwang1, Yoon Jun Kim2, Jung-Hwan Yoon2; 
1Department of Internal Medicine, CHA Bundang Medical 
Center, CHA University, Seongnam, Korea (the Republic of); 
2Department of Internal Medicine and Liver Research Insti-
tute, Seoul National University College of Medicine, Seoul, 
Korea (the Republic of); 3Department of Internal Medicine 
and Liver Center, Ewha Womans University School of Medi-
cine, Seoul, Korea (the Republic of); 4Department of Radiol-
ogy, Seoul National University College of Medicine, Seoul, 
Korea (the Republic of)

Background: Whether sustained virological response 
(SVR) improves long-term outcomes in chronic hepatitis 
C patients with earlier-stage fibrosis has not been estab-
lished . We investigated the differential effect of SVR on 
the risks of the clinical outcomes according to hepatic 
fibrosis grade . Methods: A total of 1,057 consecutive 
chronic hepatitis C patients were included . Fibrosis grade 
was categorized using FIB-4: <1 .45, low-probability of 
significant fibrosis; 1 .45–3 .25, intermediate-probability; 

≥3 .25, high-probability . Primary and secondary endpoints 
were hepatocellular carcinoma (HCC) development and 
death, respectively . Results: During the median (interquar-
tile range) observation period of 4 .9 (2 .7–7 .6) years, 315 
of 420 treated patients (75%) achieved SVR . The 5-year 
cumulative incidences of HCC were 12 .6%, 12 .9%, and 
3 .2% in the untreated group, the non-SVR group, and 
the SVR group, respectively (P< .001) (Figure A) . SVR was 
associated with lower risk of HCC (vs. untreated: adjusted 
hazards ratio [HR], 0 .116; 95% confidence interval [CI], 
0 .047–0 .288; P< .001) and overall death (vs. untreated; 
adjusted HR, 0 .079; 95% CI, 0 .018–0 .353; P= .001) . The 
SVR group had significantly lower risk of HCC than the 
untreated group among patients with intermediate-prob-
ability (adjusted HR, 0 .07; 95% CI, 0 .009–0 .538; P= .01) and 
high-probability (adjusted HR, 0 .257; 95% CI, 0 .104–0 .633; 
P= .003) of significant fibrosis, but not among patients with 
low-probability (adjusted HR, 0 .304; 95% CI, 0 .002–47 .945; 
P= .65) (Figure B–D) . HRs were maintained after balancing 
with inverse probability weighting . Conclusion: SVR was 
associated with reduced risk of HCC development and 
all-cause mortality in patients with chronic hepatitis C, but 
not among patients with low-probability of significant 
fibrosis .
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Analysis of the Association between Serum 
Proprotein Convertase Subtilisin/kexin Type 9 
Level and the Progression of Liver Fibrosis in 
Patients with Chronic Hepatitis C genotype 1b
Satoru Hashimoto, Yasuhiko Nakao, Yuki Kugiyama, Shige-
mune Bekki, Shinjiro Uchida, Akira Saeki, Shinya Nagaoka, 
Seigo Abiru, Kazumi Yamasaki, Atsumasa Komori, Hiro-
shi Yatsuhashi; Hepatology, National Hospital Organization, 
Nagasaki Medical Center, Omura, Japan

Background&Aim: Recent studies revealed that rapid 
Low-density lipoprotein cholesterol (LDL-C) elevation 
was observed during interferon (IFN)-free treatment  
for hepatitis C virus genotype1b (HCV1b) infection . 
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Proprotein convertase subtilisin/kexin type 9 (PCSK9) 
modulates cell-surface LDL-receptors, resulting PCSK9 
raises serum LDL-C by inhibiting uptake of LDL-C into 
hepatocytes . We attempted to investigate the effect of 
IFN-free therapy on plasma PCSK9 levels and the associ-
ation between therapy-induced LDL-C elevation and the 
change in serum PCSK9 level . Methods: We retrospectively 
analyzed 92 patients with chronic HCV1b infection treated 
at our hospital: 23 patients underwent daclatasvir (DCV) 
and asunaprevir (ASV) combination therapy (DCV/ASV) 
for 24 weeks, 58 patients underwent ledipasvir and sofos-
buvir combination therapy (LDV/SOF) for 12 weeks, and 
the remaining 11 patients received ombitasvir (OBT), pari-
taprevir (PTV) and ritonavir(r) for 12 weeks (OBT/PTV/r) . 
We measured blood cell counts, liver-related biochemistry, 
lipid-related parameters, HCV viral load and PCSK9 value 
at two time points: the day of IFN-free treatment initiation 
(0W) and 4 weeks after the start of therapy (4W) . ΔLDL-C 
was defined as the changes in LDL-C level at 4W from the 
start of therapy . We demonstrated whether or not there 
was the correlation between serum PCSK9 levels at base-
line and various clinical parameters by univariate analysis . 
Furthermore, we also analyzed the association between 
ΔLDL-C and the changes in serum PCSK9 level . Results: 
Pretreatment PCSK9 levels were significantly correlated 
with FIB-4 index, Platelet count and M2BPGi (PCSK9 vs 
FIB-4: r=-0 .296, p=0 .004; PCSK9 vs Plt: r=0 .208, p=0 .047; 
PCSK9 vs M2BPGi: r=-0 .234, p=0 .025) . The median LDL-C 
levels were significantly increased from 90 .1 at baseline 
to 112 .9 mg/dl at 4W (p<10-6), whereas the median PCSK9 
levels were decreased from 162 to 136 ng/ml, and the 
changes in PCSK9 level were statistically significant (p<10-

6) . There was a significant correlation between the ΔLDL-C 
and the decrease in PCSK9 values (r=-0 .343, p<0 .001) . 
Conclusions: Our results may suggest that the PCSK9 value 
decreased with the progression of liver fibrosis . The PCSK9 
levels during IFN-free treatment fluctuated based on the 
changes in LDL-C values like a mirror image . Changes in 
serum LDL-C value during IFN-free treatment were closely 
related to the changes in PCSK 9 levels .
Disclosures:

Seigo Abiru - Grant/Research Support: chugai pharmaceutical co . ltd

The following people have nothing to disclose: Satoru Hashimoto, 
Yasuhiko Nakao, Yuki Kugiyama, Shigemune Bekki, Shinjiro Uchida, 
Akira Saeki, Kazumi Yamasaki, Atsumasa Komori, Hiroshi Yatsuhashi

1167
Real-world effectiveness of sofosbuvir and ledi-
pasvir/sofosbuvir based regimens in hepatitis 
C virus genotype 3 infection within national 
hepatitis C elimination program in the country 
of Georgia
Tengiz Tsertsvadze1,2,  Nikoloz Chkhartishvili1, 
Akaki Abutidze1,3, Lali Sharvadze2,3, Vakhtang Kerashvili1, 
George Kamkamidze4, Mamuka Zakalashvili5, Lia Gvinjilia6, 
Muazzam Nasrullah7, Amiran Gamkrelidze8, Valeri Kvar-
atskhelia9, Stefan Zeuzem10, Sanjeev Arora11, Karla A. Thorn-
ton11, Nezam H. Afdhal12, Francisco Averhoff7; 1Infectious 
Diseases, AIDS and Clinical Immunology Research Center, 
Tbilisi, Georgia; 2Ivane Javakhishvili Tbilisi State University, 
Tbilisi, Georgia, Tbilisi, Georgia; 3Hepatology clinic HEPA, 
Tbilisi, Georgia; 4Clinic NeoLab, Tbilisi, Georgia; 5Medical Cen-
ter Mrcheveli, Tbilisi, Georgia; 6CDC Foundation, Tbilisi, Geor-
gia; 7Centers for Disease Control and Prevention, Atlanta, 
GA; 8National Center for Diseases Control and Public Health, 
Tbilisi, Georgia; 9Ministry of Labor, Health and Social Affairs, 
Tbilisi, Georgia; 10J.W. Goethe University Hospital, Frankfurt, 
Germany; 11University of New Mexico, Albuquerque, NM; 
12Harvard Medical School, Tbilisi, Georgia

Background: The country of Georgia has a high prevalence 
of HCV with an estimated 5 .4% of adult population living 
with chronic HCV infection . In partnership with U .S . CDC 
and commitment from Gilead Sciences to donate direct 
acting antivirals (DAAs), the country embarked on the 
world’s first hepatitis C elimination program . Genotype 3, 
which is considered as the most difficult to treat, accounts 
for 34% of all HCV infections in Georgia . We evaluated the 
real-world effectiveness of sofosbuvir (SOF) and ledipasvir/
sofosbuvir (LDV/SOF) plus ribavirin (RBV) in HCV geno-
type 3 patients treated within the Georgian elimination 
program . Methods: Data were obtained from the Georgia’s 
hepatitis C elimination program treatment database . The 
database is secure web-based information system, which 
collects case-based information on each person enrolled in 
the program . From April 2015 to March 2016 SOF was the 
only DAA available and it was prescribed either in combi-
nation with pegylated interferon (IFN) and ribavirin (RBV), 
or only with RBV . Since March 2016 LDV/SOF plus weight 
based ribavirin (RBV) became the recommended regimen 
for HCV Genotype 3 in Georgia . Analysis included 2,200 
HCV genotype 3 patients who completed treatment and 
were assessed for sustained virologic response (SVR) by 
December 31, 2016 . Results: Of 2,200 patients included 
1,191 (54 .1%) had cirrhosis, 1,143 (52 .0%) received IFN/
SOF/RBV for 12 weeks, 807 (36 .7%) received SOF/RBV for 24 
weeks and 250 (11 .4%) received LDV/SOF/RBV for either 12 
or 24 weeks . The IFN/SOF/RBV arm had an overall SVR rate 
of 96 .1% (1,099/1,143) and this regimen was more effec-
tive in non-cirrhotic patients versus cirrhotic (97 .4% vs . 
95 .0%, p=0 .04) . SOF/RBV achieved SVR in 80 .3% (648/807) 
of patients, with higher rates again observed in patients 
without cirrhosis (88 .5% vs . 77 .0%, p<0 .0001) . Among 
patients on LDV/SOF/RBV, 97 .6% (244/250) achieved SVR 
with no difference between patients with and without 
cirrhosis . IFN and LDV/SOF based regimens were more 
effective than SOF/RBV in both cirrhotic and non-cirrhotic 
patients (p<0 .001 in all comparisons) . Conclusions: Overall 
SVR in HCV genotype 3 patients was > 95% in IFN based 
regimens and superior to longer duration SOF/RBV (80% 
SVR) regimens . However, the addition of LDV to SOF/RBV 
resulted in excellent 97 .6% SVR rates . Therefore LDV/SOF 
and RBV can be considered as effective treatment option 
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for genotype 3 infection even in difficult to treat patients 
with compensated cirrhosis .
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Effect of DAAs therapy for chronic hepatitis C 
on lipid levels
Itaru Ozeki, Hirokazu Suii, Ryoji Tatsumi, Masakatsu Yama-
guchi, Mutsuumi Kimura, Tomohiro Arakawa, Tomoaki Naka-
jima, Yasuaki Kuwata, Takumi Ohmura, Shuhei Hige, 
Yoshiyasu Karino, Joji Toyota; Sapporo Kosei General Hospi-
tal, Sapporo, Japan

The effect of DAAs therapy on lipid levels remains to be 
clarified . No studies were reported in a long-term obser-
vation analysis . [Subjects and methods] The subjects were 
665 patients (pts) who had received DAAs and attained 
SVR at our hospital . A total of 315 pts received daclatasvir 
and asunaprevir, 102 received sofosbuvir and ledipasvir, 49 
received ombitasvir and paritaprevir, 13 received elbasvir 
and grazoprevir, 18 received daclatasvir, asunaprevir and 
beclabuvir, and 168 received sofosbuvir and ribavirin 
[median age, 66 years; 287 men(43%); 182 pts(27%)with 
cirrhosis, and 497(75%) with genotype(Gt)1] . Mean total 
cholesterol(TC), LDL-C, and HDL-C, was measured at base-
line and at SVR 12 attainment, and were then compared . 
Variables considered in the univariate analysis included age, 
sex, Gt, cirrhosis, platelets, albumin, AST, ALT, γGT, Fib-4, 
M2BPGi, TC, LDL-C, HDL-C, HbA1c, glycoalbumin (GA) and 
BMI . FibroScan was used for evaluation of liver elasticity 
(cirrhosis,>14 .5kPa) . [Results] The mean lipid level(mg/dL)
before vs after treatment was 166 vs 189 (p<0 .01)for TC; 92 
vs 109 (p<0 .01)for LDL-C, and 49 vs 56 (p<0 .01)for HDL-C . 
Factors contributing to TC increase≥25% were age≥65, Gt 
1, cirrhosis, platelets<15 ×104μl, albumin<4 .0g/dl, AST≥ 
40U/L, FIB-4≥3 .5, M2BPGi≥2 .0, GA≥20%, T-chol<160mg/dl, 
LDL<90mg/dl and HDL<45mg/dl in the univariate analy-
sis(p<0 .05), and FIB-4≥3 .5(OR 1 .86, p<0 .01), GA≥20%(OR 
2 .15, p=0 .01)and TC<160mg/dl(OR 3 .41, p<0 .01)in the 
multivariate analysis . No differences were observed in rela-
tion to the therapeutic regimens . We selected 350 pts who 
could be followed up for 72 weeks(wks) . After the end of 
treatment (before vs post 12 wks, 24 wks, 48 wks and 72 
wks) lipid levels were respectively, 163 vs 185, 189, 188 and 
191 for TC: 87 vs 105, 106, 111 and 110 for LDL-C, and 48 
vs 54, 55, 60 and 58 for HDL-C . [Discussion] HCV modulates 
host lipid metabolism for its lifecycle . Cholesterol synthesis 
is impaired due to reduced hepatic function or HCV itself . 
In addition, several studies support the involvement of the 
LDL-receptors on hepatocytes in HCV entry . We observed 
an increase in lipid levels after the eradication of HCV, 
in particular, the baseline levels, FIB-4≥3 .5, GA≥20%, and 
TC<160mg/dl . This suggested that lipids levels be likely to 
increase in pts with advanced liver fibrosis, glucose intol-
erance, and comparatively baseline low levels of TC . The 
increases in lipids levels were sustained throughout the 
follow-up period . [Conclusion] Lipid levels significantly 

increase in patients with successful eradication of HCV 
through DAAs therapy .
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Post-treatment Serum Wisteria floribunda 
Agglutinin-positive Mac-2-binding Protein 
Levels Predict the Risk of Hepatocellular Carci-
noma Development after Hepatitis C Virus 
Eradication
Hironori Tsuzura, Takuya Genda, Nozomi Amano, Sho Sato, 
Ayato Murata, Kou Tomishima, Shunsuke Sato, Yoshio Kane-
mitsu, Yuji Shimada, Katsuyori Iijima, Akihito Nagahara; Jun-
tendo university shizuoka hospital, Izunokuni, Japan

Background: Recent advances in antiviral treatment have 
improved the rate of sustained virological response (SVR) 
in patients with chronic hepatitis C (CHC) . However, the 
risk of developing hepatocellular carcinoma (HCC) persists 
even in patients who achieve SVR . Hence, assessing the 
risk of HCC has clinical importance in the management 
of patients, and advanced histological hepatic fibrosis is 
widely recognized as an important predictive factor for 
HCC development in patients with CHC . Recently, owing 
to the invasive nature of liver biopsy, several alternative 
fibrosis markers have been proposed . Wisteria floribunda 
agglutinin positive Mac-2-binding protein (WFA+-M2BP) 
was developed as a noninvasive glycobiomarker of liver 
fibrosis, and its association with the risk of developing HCC 
was reported in several chronic liver diseases . However, 
the change in serum WFA+-M2BP level after viral eradica-
tion and its association with HCC development have not 
been fully clarified . The present study aimed to analyze 
the change in serum WFA+-M2BP level after SVR and its 
association with HCC development in CHC patients who 
achieved SVR . Methods: This study included 277 patients 
who achieved SVR by interferon-based anti-viral therapy . 
Serum WFA+-M2BP levels and other biochemical data were 
measured immediately before treatment and at 24 weeks 
after the end of treatment . Univariate and multivariate 
Cox proportional hazard analyses were used to estimate 
the hazard ratios (HRs) of pre- and post-treatment vari-
ables for HCC development . The cumulative incidences 
of HCC development were evaluated using Kaplan-Meier 
plot analysis and log-rank test . Results: During the median 
follow up time of 2 .8 years (range 0 .5-8 .0 years), 9 of the 
277 patients developed HCC . The serum WFA+-M2BP levels 
were significantly reduced after SVR (median 1 .56 COI vs . 
0 .79 COI, P<0 .001) . Multivariate analysis revealed that 
patients’ age, male gender, post-treatment serum WFA+-
M2BP and alfa-fetoprotein (AFP) levels were independent 
risk factors for the development of HCC . The areas under 
the receiver operator characteristic curves indicated that 
post-treatment serum WFA+-M2BP level predicted HCC 
development with a high diagnostic accuracy (0 .893) . 
The cutoff value of post-treatment serum WFA+-M2BP 
level was identified as 1 .09 COI . The 5-year cumulative 
incidences of HCC development were 20 .7% and 0% in 
patients with high and low post-treatment serum WFA+-
M2BP levels, respectively (P<0 .001) . Conclusion: Post- 
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treatment serum WFA+-M2BP level is a useful predictive 
marker for HCC development in CHC patients who achieve 
SVR .
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1170
Hepatocellular carcinoma development 
in hepatitis C virus patients who achieved 
sustained viral response by interferon therapy 
and direct anti-viral agents therapy
Yuko Nagaoki, Michio Imamura, Yuki Nakamura, Kei Morio, 
Takashi Nakahara, Tomokazu Kawaoka, Masataka Tsuge, 
Akira Hiramatsu, Yoshiiku Kawakami, Hiroshi Aikata, 
Kazuaki Chayama, Daiki Miki; Department of Gastroenter-
ology and Metabolism, Applied Life Science, Institute of Bio-
medical & Health Science, Hiroshima University, Hiroshima, 
Japan

Aim: We assessed risk factors for the development of 
hepatocellular carcinoma (HCC) following successful erad-
ication of hepatitis C virus (HCV) with interferon therapy 
and direct anti-viral agents (DAA) therapy in cohort study . 
Methods: We retrospectively evaluated patients who 
achieved HCV eradication by oral DAA interferon-free 
regimens (DCV/ASV, n=154) and by pegylated-interferon 
plus ribavirin (Peg-IFN/RBV, n=244) . In all patients, the 
background was chronic hepatitis or cirrhosis caused by 
HCV genotype 1b, received HCC surveillance at least bian-
nually and with no evidence of HCC development prior 
to HCV eradication following eradication . Result: Patients 
in DAA group were older (median age 73 vs . 59 years, 
P<0 .01), mainly female (62% vs . 48%, P=0 .005), had lower 
platelet counts (13 .9 vs .15 .9×104/μl), had lower serum ALT 
and albumin levels than patients in PEG-IFN/RBV group . 
AFP levels were higher and liver fibrosis was more severe in 
the DAA group compared with PEG-IFN/RBV group . During 
observation period (median 68 months: range 4-196), 20 
(5%) of 398 patients developed HCC after HCV eradica-
tion . During the observation period, HCC developed in 13 
out of 244 (5 .3%) patients in PEG-IFN/RBV group and 7 out 
of 154 (5 .4%) patients in DCV/ASV group . The cumulative 
HCC development rates at 3 and 5 years were 3% and 
5% for the PEG-IFN/RBV group and 9% and 9% for the 
DCV/ASV group, respectively (P=0 .053) To overcome bias 
due to differences in the distributions of covariates among 
patients treated with PEG-IFN/RBV or DCV/ASV, one-to-one 
matches were created using propensity score analysis . The 
model was then used to obtain a one to-one match by using 
the nearest-neighbor matching method in 244 PEG-IFN/
RBV-treated and 154 DCV/ASV-treated patients, resulting 
in a sample size of 66 patients per cohort . The cumulative 
HCC development rate at 3- and 5-year were 10% and 
19% for the PEG-IFN/RBV group and 10% and 12% for the 
DCV/ASV group, respectively (P=0 .886) Propensity score 
matching analysis also showed similar HCC development 
rates in PEG-IFN/RBV group and DCV/ASV group . As inde-
pendent risk factors for HCC development, multivariate 
analysis identified male gender (HR, 4 .7: 95%CI, 1 .3-16 .7: 
P=0 .006), AFP levels ≥10 ng/mL (HR, 1 .4: 95%CI, 1 .3-7 .6: 
P=0 .019) and heavy alcohol intake (HR, 3 .4: 95%CI, 1 .4-8 .3: 
P=0 .017) . Conclusions: We demonstrated in the present 
study that the rate of HCC development was reduced in 
patients infected with HCV genotype 1b, after achieving 

SVR with DAA-based regimen . The impact of DAA-based 
treatment was similar to that of IFN-based treatment with 
regard to HCC risk reduction in patients who achieved SVR . 
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Aberrant expression and altered zonal distri-
bution of hepatic organic anion transporting 
polypeptide 1B3 in chronic hepatitis C infec-
tion
Wei Zheng1, Erin Rubin1, Kar-Ming Fung1, Wei Yue2; 1Depart-
ment of Pathology, University of Oklahoma Health Sciences 
Center, OKC, OK; 2Department of Pharmaceutical Sciences, 
University of Oklahoma Health Sciences Center, OKC, OK

Background Hepatitis C virus (HCV), the most common cause 
of chronic hepatitis in the US, infects 4 .1 million people . 
New treatment regimens with nonstructural protein (NS) 
3/4A protease inhibitors have reportedly achieved 71-80% 
sustained virologic response rate . However, a sizeable 
proportion of treatment-naive patients do not respond 
to the newer therapy . The mechanism remains unclear . 
Organic anion transporting polypeptide (OATP) 1B3, 
exclusively distributed in liver, mediates hepatic uptake 
of many clinically important drugs including NS3/4A 
inhibitors simeprevir, paritaprevir and asunaprevir . The 
expression patterns and regulation of OATP1B3 in the 
liver of patients with chronic HCV infection are not yet 
known . Methods To study OATP1B3 expression pattern 
in chronic HCV infection, immunohistochemical stains 
were performed using formalin-fixed, paraffin-embedded 
liver specimens from 1) HCV negative (HCV–) trauma 
patients with no liver inflammation (control, n=12); 2) 
patients with untreated chronic HCV infection (n=14); 3) 
HCV– patients with tumor-induced chronic inflammation 
from metastatic lesions (n=7) . Scoring of the OATP1B3 
staining was performed based on zonal distribution score 
x staining intensity score . ANOVA and t-test were used to 
compare the differences . Results In normal liver and HCV–, 
tumor-induced lymphocytic inflammation, OATP1B3 has 
an exclusive pericentral (zone III) expression pattern (Fig . 
A, B) . Aberrant zone I/II expression of OATP1B3 (Fig . E, F) 
was observed in 64 .3% (9/14) liver tissues with untreated 
chronic HCV infection . In 5/14 patients, OATP1B3 did not 
show aberrant expression but had significantly weaker 
staining(Fig . C, D) . Conclusion This study reports that drug 
transport protein OATP1B3 extends its expression from 
pericentral to periportal areas of the liver in some patients 
with chronic HCV infection . This expression pattern is not 
present in HCV–, tumor-induced lymphocytic inflamma-
tion, indicating its exclusive HCV association . Aberrant 
zone I/II expression of OATP1B3 may result in elevated 
hepatic uptake of the NS3/4A protease inhibitors and 
therefore predict better therapeutic response .
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Modeling in humanized mice and patients 
suggests that antihistamine chlorcyclizine HCl 
not only blocks HCV infection/entry but also 
viral production
Preeti Dubey1, Christopher Koh2, Nathaniel Boro-
chov1, Susan L. Uprichard1, Scott Cotler1, Shanshan He2, 
Michio Imamura3, Juan J. Marugan4, Kazuaki Chayama3, T. 
Jake Liang2, Harel Dahari1; 1The Program for Experimental & 
Theoretical Modeling, Division of Hepatology, Loyola Univer-
sity Medical Center, Maywood, IL; 2Translational Hepatology 
Unit, Liver Diseases Branch, National Institute of Diabetes & 
Digestive & Kidney Diseases, National Institutes of Health, 
Bethesda, MD; 3Department of Medicine and Molecular Sci-
ences, Graduate School of Biomedical Sciences, Hiroshima 
University, Hiroshima, Japan; 4National Center for Advancing 
Translational Sciences, National Institutes of Health, Rockville, 
MD

Background/Aim: Chlorcyclizine HCl (CCZ) is an over-the-
counter antihistamine with anti-HCV activity in vitro and 
in vivo . Previous data indicates that CCZ inhibits HCV entry . 
Here, we provide further insights into CCZ mode of action 
(MOA) against HCV via mathematical modeling . Methods: 
Serum HCV kinetic data were obtained from 24 chronic 
HCV patients treated with 75 mg CCZ twice daily for 28 
days, either alone (n=12) or with weight based ribavirin 
(1000 mg daily <75 kg otherwise 1200 mg daily) (n=12) 
(clinical trial #NCT02118012) and from 5 chronically HCV 
infected uPA/SCID chimeric mice treated with 50 mg CCZ 
once daily for 14 days . The standard biphasic and triphasic 
HCV mathematical models were used to estimate viral-host 
parameters and to predict CCZ MOA and drug effective-
ness . Results: In treated mice, 2 main viral kinetic decline 
patterns were observed after a delay of ~3 days: (i) mono-
phasic consisting of gradual viral load decline over the 
period of treatment (n=2), and (ii) biphasic consisting of 
a rapid 1st phase that lasted up to 3-4 days, followed by a 
slower 2nd phase . Modeling results suggest that in the pres-
ence of CCZ not only was HCV entry into cells reduced, but 
that viral production was also inhibited to a variable, but 
significant degree (median ε=69%; min-max: 36%-97%) . 
All patients treated with CCZ alone and 5 patients treated 
with CCZ+RBV were non-responders (defined as less than 
3-fold change in viral load) . Among the seven responders 
to CCZ+RBV, 2 had monophasic viral decline, 2 had a flat 
partial response (viral decline followed a plateau) and 3 
had a triphasic (1st phase of viral decline followed by a 
shoulder/plateau phase with a resumed 3rd phase of viral 
decline) viral kinetic pattern . The triphasic model predicts 

that during CCZ-based treatment median blocking of viral 
production and infection were 47% (min-max: 0%-88%) 
and 72% (min-max: 22%-90%), respectively . Conclusions: 
While in vitro data (Sci Transl Med . 2015;7(282):282ra49) 
did not show a direct effect of CCZ on HCV replication, 
assembly or secretion, in vivo kinetics under CCZ-based 
therapy is consistent with inhibition of HCV production . 
This effect was evident in 3 (of 5) CCZ-treated uPA/SCID 
chimeric mice and 5 (out of 12) patients treated with CCZ 
+ RBV . The predicted MOA of CCZ-based treatment in vivo 
(i .e ., blocking viral production) could reflect an additional 
MOA not recapitulated in vitro (e .g . target not present in 
vitro) and/or perhaps an indirect effect related synergy 
with enhancement of the host innate immune response 
and RBV . Further experiments and theoretical efforts are 
warranted to distinguish these MOAs .
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Pretreatment NAFLD activity score significantly 
predicts fibrosis regression in hepatitis C 
patients receiving antiviral therapy
Dong Hyeon Lee, Won Kim, Sae Kyung Joo, Yong Jin Jung; 
Internal medicine, SMG-SNU Boramae Medical Center, Seoul, 
Korea (the Republic of)

Background: Previous studies have reported that anti-
viral therapy engenders histological improvement and 
fibrosis regression in patients with hepatitis C . However, 
the effect of nonalcoholic fatty liver disease (NAFLD) 
accompanying hepatitis C on histological improvement 
and fibrosis regression during antiviral therapy remains 
unclear . Methods: In this prospective cohort study, a total 
of 55 patients with hepatitis C underwent paired liver 
biopsy during antiviral therapy . Among them, 44 patients 
achieved sustained virologic response (SVR) after anti-
viral therapy . The NAFLD activity score (NAS) assessment 
and the quantification of fibrotic surface area (FSA) were 
done by a single liver pathologist using paired Masson’s 
trichrome-stained liver tissues for each patient . The rela-
tive changes of FSA between before and after antiviral 
treatment was defined as “[(% of FSA after treatment)-(% 
of FSA before treatment)]/(% of FSA before treatment)” . 
Results: Baseline fibrotic surface area was significantly 
related to Metavir fibrosis stage in only patients attaining 
SVR (P<0 .05) but not in all patients with hepatitis C . In 
univariable analysis, age, serum protein level, and the NAS 
were significant predictors of the quantitative reduction 
of FSA during antiviral therapy (all p<0 .1) . In multiple 
linear regression analysis, serum protein level (p=0 .07) and 
the NAS (p=0 .03) were independent predictors of fibrosis 
regression . In patients with the NAS < 4, the quantitative 
reduction of FSA was more frequently observed after anti-
viral treatment rather than in those with the NAS > or = 
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4 (p=0 .02) . Conclusion: The underlying severe NAFLD may 
hinder fibrosis regression in hepatitis C patients after anti-
viral treatment . Especially, in patients with the NAS < 4, 
fibrosis regression may be anticipated by antiviral treat-
ment .
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Single-Dose Bioequivalence Study comparing 
Fixed Dose Combination of Daclatasvir and 
Sofosbuvir Film-Coated Tablets (60 mg/400 mg) 
with individual reference products in Healthy 
Adult Volunteers
Sanjay Hadigal, Shashikanth Chetty, Ravishankar AC; Medical 
Affairs, Mylan Laboratories Limited, Bangalore, India

BACKGROUND: Daclatasvir and sofosbuvir are available 
as two separate tablets and are used in the management 
of Chronic Hepatitis C . For the first time a Fixed Dose 
Combination (FDC) of daclatasvir and sofosbuvir has been 
developed to improve patient compliance . The present 
study was conducted to assess bioequivalence between 
the FDC of daclatasvir and sofosbuvir, 60 mg/400 mg, and 
individual reference products (daclatasvir and sofosbuvir) 
under fasting conditions . METHODS: Open-label, single 
dose, randomized, two-period, two-treatment, crossover 
study, with a minimum washout period of 7 days . Plasma 
samples were collected prior to and up to 48 h after 
dosing . Plasma concentrations were determined using high 
performance liquid chromatography with tandem mass 
spectroscopy . Pharmacokinetic metrics used for bioequiv-
alence assessment were Cmax (Maximum measured plasma 
concentration), AUC0-t (Area under the plasma concen-
tration-time curve from time zero to the last quantita-
tive concentration), and AUC0-∞ (Area under the plasma 
concentration-time curve from time zero to infinity) . These 
parameters were determined from the plasma concentra-
tion data using non-compartmental analysis . RESULTS: 
Sixty healthy subjects, age ranging from 18 to 55 years old, 
were enrolled and randomized, of whom 58 completed 
the study . The ratio of geometric least square (LS) means 
for Cmax, AUC0-t and AUC0-∞ are summarized in the table 
below . The 90 % CIs were within the predefined range 
(80 .00–125 .00) . CONCLUSION: Bioequivalence between 
test and reference formulations, under fasting conditions, 

was concluded both in terms of rate and extent of absorp-
tion .
Pharmacokinetic results

#n=57; ^- Coefficient of Variation
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C-BREEZE 1: Efficacy and Safety of Ruzasvir 60 
mg Plus Uprifosbuvir 450 mg for 12 Weeks in 
Adults With Chronic Hepatitis C Virus (HCV) 
Genotype (GT)1, 2, 3, 4, or 6 Infection
Eric Lawitz1, Fred Poordad1, Leah Anderson2, Michelle Vesay2, 
Hong Liu2, Doreen Fernsler2, Ernest Asante-Appiah2, 
George J. Hanna2, Michael Robertson2, Eliav Barr2, 
Joan R. Butterton2, Kris V. Kowdley3, Tarek I. Hassanein4, 
Amandeep K. Sahota5, Stuart C. Gordon6, Wendy W. Yeh2; 
1University of Texas Health Science Center, Texas Liver Insti-
tute, San Antonio, TX; 2Merck & Co., Inc., Kenilworth, NJ; 
3Swedish Medical Center, Seattle, WA; 4Southern California GI 
and Liver Center, Coronado, CA; 5Southern California Kaiser 
Permanente, Los Angeles, CA; 6Henry Ford Hospital, Detroit, 
MI

Background: Ruzasvir (RZR, MK-8408, an NS5A inhibitor) 
plus uprifosbuvir (UPR, MK-3682, an NS5B uridine nucle-
otide polymerase inhibitor) in combination with grazo-
previr (GZR, an NS3/4A inhibitor) as a three-drug regimen 
has demonstrated promising efficacy in people with 
HCV GT1, 2, 3, 4, or 6 infection . Given the high efficacy 
of the three-drug regimen, the aim of this trial was to 
evaluate the safety and efficacy of a two-drug regimen of 
RZR 60 mg + UPR 450 mg without ribavirin for 12 weeks . 
Methods: A Phase 2, open-label, multi-arm clinical trial 
was conducted in adults with GT1-6 chronic HCV infec-
tion who were treatment-naive or treatment-experi-
enced with interferon ± RBV and either had no cirrhosis 
or compensated cirrhosis (NCT02759315) . All participants 
received RZR 60 mg + UPR 450 mg once daily for 12 weeks . 
The primary objectives were the assessment of efficacy 
(sustained virologic response at 12 weeks after the end of 
study therapy [HCV RNA <15 IU/mL]), and safety and toler-
ability . Resistance-associated substitutions (RASs) were 
assessed using next-generation sequencing (15% sensi-
tivity threshold) . Results: One hundred sixty participants 
were enrolled (GT1a, n=54; GT1b, n=15; GT2, n=29; GT3, 
n=39; GT4, n=20; GT5, n=0; GT6 n=3), 50 (31%) of whom 
had cirrhosis . All participants had HCV RNA <15 IU/mL at 
the end of treatment . Results to date are based on 149 
participants who received 12 weeks of therapy and have 
at least 8 weeks of post-therapy follow-up (Table) . One 
cirrhotic treatment naïve participant with GT1a infection 
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and baseline NS5A Q30H and Y93H RASs relapsed with 
detectable treatment-emergent Q30L and M28G . Nine 
treatment naïve participants with GT3 infection relapsed, 
two of whom had baseline NS5A S62T and/or A30L RASs; 
all nine developed treatment-emergent Y93H . Treatment 
was generally well tolerated . The most frequent drug-re-
lated adverse events in all participants were fatigue 
(6 .3%), diarrhea (5 .6%), nausea (4 .3%), and headache 
(3 .8%) . Conclusions: The two-drug combination of RZR 
60 mg + UPR 450 mg for 12 weeks was well tolerated and 
has promising efficacy in GT1, 2, and 4 infection . However, 
the efficacy in GT3 infection was lower, particularly in 
cirrhotic participants (6/9 GT3 failures had cirrhosis) . Viro-
logic failure in participants with GT3 infection was not 
clearly associated with presence of baseline RASs, but was 
associated with treatment-emergent NS5A RASs . Higher 
doses of RZR in a two-drug combination with UPR may be 
needed to optimize efficacy against some HCV genotypes . 
Complete SVR12 results will be presented .

Disclosures:

Eric Lawitz - Advisory Committees or Review Panels: AbbVie, Achillion 
Pharmaceuticals, Regulus, Theravance, Enanta, Idenix Pharmaceuticals, 
Janssen, Merck & Co, Novartis, Gilead; Grant/Research Support: AbbVie, 
Achillion Pharmaceuticals, Boehringer Ingelheim, Bristol-Myers Squibb, 
Gilead Sciences, GlaxoSmithKline, Idenix Pharmaceuticals, Intercept 
Pharmaceuticals, Janssen, Merck & Co, Novartis, Nitto Denko, Theravance, 
Salix, Enanta; Speaking and Teaching: Gilead, Janssen, AbbVie, Bristol 
Meyers Squibb, Merck, intercept

Leah Anderson - Employment: Merck & Co

Michelle Vesay - Employment: Merck & Co ., Inc .

Hong Liu - Employment: Merck

Doreen Fernsler - Employment: Merck & Co ., Inc .; Stock Shareholder: Merck 
& Co ., Inc .

Ernest Asante-Appiah - Employment: Merck; Stock Shareholder: Merck

George J . Hanna - Employment: Merck & Co ., Inc .; Stock Shareholder: Merck 
& Co ., Inc .

Michael Robertson - Employment: Merck; Stock Shareholder: Merck

Eliav Barr - Employment: Merck & Co ., Inc .; Stock Shareholder: Merck & 
Co ., Inc .

Joan R . Butterton - Employment: Merck Sharp & Dohme Corp .; Stock 
Shareholder: Merck Sharp & Dohme Corp .

Kris V . Kowdley - Advisory Committees or Review Panels: Gilead, Intercept, 
Merck, Conatus, Dicerna, Abbvie, Novartis, Trio Health, Verlyx, Allergan; 
Consulting: Enanta, NGM Biopharma, Arena; Grant/Research Support: 
Galectin, Genfit, Gilead, Immuron, Intercept, Merck, NGM Biopharma, 
Abbvie, Novartis, Evidera; Independent Contractor: Gilead, Intercept; 
Speaking and Teaching: Gilead, Intercept

Tarek I . Hassanein - Advisory Committees or Review Panels: AbbVie 
Pharmaceuticals, Bristol-Myers Squibb, Trek Therapeutics; Grant/
Research Support: AbbVie Pharmaceuticals, Obalon, Bristol-Myers Squibb, 
Eiasi Pharmaceuticals, Gilead Sciences, Merck Sharp & Dohme, NGM 
BioPharmaceuticals, Ocera Therapeutics, Salix Pharmaceuticals, Sundise, 
TaiGen Biotechnology, Vital Therapies, Tobria, Shinoghi & Co . Ltd, La 
Jolla Pharmaceuticals, Trek Therapeutics, Novo Nordisk, Intercept, GenFit, 
Norvartis, Shire; Speaking and Teaching: Baxter, Bristol-Myers Squibb, 
Gilead Sciences, Salix Pharmaceuticals, AbbVie Pharmaceuticals

Stuart C . Gordon - Advisory Committees or Review Panels: AbbVie, Gilead, 
Merck, Intercept; Grant/Research Support: AbbVie, Merck, Intercept, Gilead

Wendy W . Yeh - Employment: Merck

The following people have nothing to disclose: Fred Poordad, 
Amandeep K . Sahota

1176 w
Susceptibility to Voxilaprevir of NS3 Resis-
tance-Associated Substitutions and of Clinical 
Isolates from Direct Acting Antiviral-Experi-
enced and-Naive Patients
Hadas Dvory-Sobol1, Bin Han1, Julia Lu1, Bandita Parhy1, 
David Hsieh1, Eric Zhou1, Marc Bourlière2, Ira Jacobson3, 
Luisa M. Stamm1, Gregory Camus1, Ross Martin1, Evgue-
nia S. Svarovskaia1, Hongmei Mo1; Gilead Sciences, Inc, Foster 
City, California, USA, Hôpital Saint Joseph Marseilles, France, 
Mount Sinai Beth Israel, New York, New York, USA; 1Gilead 
Sciences, Inc, Foster City, CA; 2Hôpital Saint Joseph, Marseilles, 
France; 3Mount Sinai Beth Israel, New York, NY

Background: High sequence diversity of HCV and drug 
exposure during unsuccessful treatment may lead to 
the accumulation of variants with reduced suscepti-
bility to direct-acting antiviral agents (DAAs) . Here we 
assess the susceptibility to voxilaprevir (VOX), a NS3/4A 
protease inhibitor (PI), of genotype (GT) 1 through 6 
chimeric replicons carrying the HCV NS3 protease region 
from DAA-experienced and DAA-naive patients, and of 
replicons containing specific resistance-associated substi-
tutions (RASs) . Methods: The NS3 protease region from 
332 patients enrolled in the SOF/VEL/VOX clinical devel-
opment program, including 251 who were DAA-naive, 58 
who were previously treated with a PI, and 23 who were 
previously treated with other DAAs, were tested in tran-
sient transfection assays for their susceptibilities to VOX, 
sofosbuvir (SOF, NS5B inhibitor) and velpatasvir (VEL, 
NS5A inhibitor) . These selected isolates included 6 GTs and 
32 subtypes, and 284 single and multiple mutants . Results: 
Minimal variation in susceptibility to VOX was observed 
among GTs and subtypes (Table) . Less than a 4-fold change 
in susceptibility to VOX was observed among PI-naive and 
PI-experienced clinical isolates across all tested GTs . RASs 
at NS3 positions 54, 55, 107, 132, 158, and 166 did not 
confer reduced susceptibility to VOX (≤ 2 .5-fold) . Less than 
1 .5-fold change in susceptibility to VOX was observed for 
Q80K in GT 1a, and R155K in GTs 1a, 1b, 3a, and 4a . RASs 
at positions 36, 41, 43, 56, 22, 170, and 175 conferred no 
(≤ 2 .5-fold) to low (2 .5-10-fold) reduced susceptibility to 
VOX . D168A/E/G/H/S/T/V/Y in GTs 1-6 conferred ≤ 13 .5-
fold reduced susceptibility to VOX and A156L/T/V in GTs 
1-4 demonstrated moderate-to-high levels of resistance 
to VOX (> 35-fold) . No cross-resistance to SOF and VEL 
was observed for the NS3 mutants . Conclusions: VOX has 
potent antiviral activity across a diverse range of NS3 RASs 
and HCV clinical isolates across all GTs and subtypes from 
both DAA-naive and DAA-experienced patients, including 
those with multiple RASs . Only substitutions at position 
156 showed significant resistance to VOX in GTs 1-4 .

Antiviral Activity of VOX Against HCV Genotype 1 – 6 Clinical 
Isolates
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1177
Pan-genotypic hepatitis C treatment with 
glecaprevir + pibrentasvir resulted in improve-
ment in cardiovascular and metabolic extra-
hepatic manifestations and stable renal 
function: Results from phase 3 clinical trials
Tram T. Tran1, Darshan Mehta2,3, Federico J. Mensa4, Caro-
line Park4, Yuri Sanchez3; 1Cedars-Cinai Medical Center, Los 
Angeles, CA; 2Schaeffer Center for Health Policy and Econom-
ics, University of Southern California, Mettawa, IL; 3Health 
Economics and Outcomes research, AbbVie Inc., Mettawa, IL; 
4AbbVie Inc., Mettawa, IL

Background: The effect of hepatitis c treatment with oral 
pangenotypic direct-acting antivirals (DAAs) on extrahe-
patic manifestations (EHMs) is not well understood . We 
analyzed Phase 3 trial data of glecaprevir (identified by 
AbbVie and Enanta) + pibrentasvir (GP) to investigate the 
impact of treatment on renal, cardiovascular and meta-
bolic comorbidities potentially representing EHMs . We 
also studied the differential impact of treatment by base-
line (BL) extrahepatic disease severity . Methods: Estimated 
glomerular filtration rate (eGFR), non-fasting triglycerides 
and glucose values from clinical trials were used to assess 
the potential impact of GP on renal, cardiovascular and 
metabolic diseases, respectively . The study population 
comprised all patients treated with 8 or 12 weeks of GP in 
six Phase 3 registrational trials . EHM disease severity was 
defined by BL values of respective markers . Changes in 
EHM outcomes from BL were assessed with mixed models 
adjusting for patient baseline demographic and clinical 
characteristics . Results: By post treatment week 4, treat-
ment with GP for 12 weeks resulted in statistically signif-
icant declines from BL in triglycerides (-15 .3 mg/dl) and 
glucose (-24 .2 mg/dl) and no statistical change in eGFR (0 .47 
ml/min/1 .72 m2) . Triglyceride improvements were greatest 
among patients with elevated triglycerides at BL (-46 .9 
mg/dl), and glucose improvements were largest among 
patients with BL pre-diabetes (-32 .7 mg/dl) or diabetes 
(-42 .3 mg/dl) . There was no statistically significant change 
in eGFR from BL across chronic kidney disease (CKD) stages 
2 through 5 . Similar effects on EHM biomarkers were 
observed for HCV patients treated with GP for 8 weeks . 
Conclusions: Treatment with GP resulted in improvement 
in cardiovascular and metabolic EHM markers, especially in 
patients with severe EHMs at BL . Patients with CKD stages 
2-5 maintained stable kidney function during and after GP 
treatment .
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1178
SOF/VEL/VOX for 12 Weeks in NS5A-Inhibitor 
Experienced HCV-Infected Patients: Results of 
the Deferred Treatment Group in the Phase 3 
POLARIS-1Study
Marc Bourlière1, Stuart C. Gordon2, Eugene R. Schiff3, 
Tram T. Tran4, Natarajan Ravendhran5, Charles S. Landis6, 
Robert H. Hyland7, Jie Zhang7, Hadas Dvory-Sobol7, 
Luisa M. Stamm7, Diana M. Brainard7, John G. McHutchison7, 
Lawrence Serfaty8, Alex J. Thompson9, Thomas E. Sepe10, 
Michael P. Curry11, K. Rajender Reddy12, Michael P. Manns13; 
1Hôpital Saint Joseph, Marseille, France; 2Henry Ford 
Health System, Detroit, MI; 3University of Miami, Miami, FL; 
4Cedars-Sinai Medical Center, Los Angeles, CA; 5Digestive Dis-
ease Associates, PA, Catonsville, MD; 6University of Washing-
ton, Seattle, WA; 7Gilead Sciences, Inc, Foster City, CA; 8Hôpital 
Saint-Antoine, Paris, France; 9St. Vincent’s Hospital, Fitzroy, 
VIC, Australia; 10University Gastroenterology, Providence, RI; 
11Beth Israel Deaconess Medical Center, Boston, MA; 12Uni-
versity of Pennsylvania, Philadelphia, PA; 13Hannover Medical 
School, Hannover, Germany

Introduction: In the phase 3 POLARIS-1 study, sofosbuvir/
velpatasvir/voxilaprevir (SOF/VEL/VOX), a fixed-dose combi-
nation containing pangenotypic inhibitors of the NS5B, 
NS5A, and NS3/4A HCV viral proteins, respectively, demon-
strated high efficacy in HCV-infected patients previously 
treated with an NS5A inhibitor . This analysis describes the 
safety and efficacy for SOF/VEL/VOX in patients initially 
randomized to placebo treatment who subsequently 
received SOF/VEL/VOX for 12 weeks in a deferred treat-
ment substudy . Methods: HCV-infected patients who 
received placebo treatment in the POLARIS-1 study subse-
quently received SOF/VEL/VOX (400mg/100mg/100mg) 
daily for 12 weeks . The endpoints were the sustained 
virologic response 12 weeks after cessation of treatment 
(SVR12) and the assessment of adverse events and labo-
ratory analyses . Results: Of 147 patients treated, most 
were male (79%), white (82%), and had an IL28B non-CC 



634A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

genotype (82%) . As required by the initial randomization 
schedule, the majority had HCV genotype 1 (99%); 113 
(77%) patients had genotype 1a infection and 30 (20%) 
had genotype 1b infection . Two patients were infected 
with HCV genotype 6 . Compensated cirrhosis was present 
in 33% of the patients . Approximately half of the patients 
(51%) had previously received ledipasvir/sofosbuvir . The 
SVR12 rate was 97% (143/147) . The 4 patients who did 
not achieve SVR, three with HCV genotype 1a and one 
with genotype 1b, experienced virologic relapse . Treat-
ment with SOF/VEL/VOX was well tolerated; all patients 
completed treatment . There were no deaths or treat-
ment-related serious adverse events . The most common 
adverse events were fatigue, headache, diarrhea, and 
nausea . Conclusions: Confirming the previously reported 
results, the single tablet regimen of SOF/VEL/VOX for 12 
weeks was safe, well tolerated, and highly effective for 
patients who had previously failed NS5A inhibitor-con-
taining DAA regimens .
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Efficacy and Safety of Glecaprevir/Pibrentasvir 
in Patients Infected with HCV GT1-3 by Renal 
Impairment Status: A Pooled Analysis of Two 
Phase 3 Japanese Trials
Masanori Atsukawa1, Kazuaki Chayama2, Fumitaka Suzuki3, 
Ken Sato4, Yoshiyasu Karino5, Tomofumi Atarashi6, 
Yoshiiku Kawakami2, Atsushi Naganuma7, David Pugatch8, 
Katia Alves8, Koji Kato8, Rebecca Redman8, Marga-
ret Burroughs8, Manal Abunimeh8, Wangang Xie8, Hiro-
mitsu Kumada3; 1Nippon Medical School, Chiba Hokusoh 
Hospital, Chiba, Japan; 2Hiroshima University Hospital, Hiro-
shima, Japan; 3Toranomon Hospital, Tokyo, Japan; 4Gunma 
University Hospital, Maebashi, Japan; 5JA Hokkaido P.W.F.A.C 
Sapporo-Kosei General Hospital, Sapporo, Japan; 6JA Hok-
kaido P.W.F.A.C Obihiro-Kosei General Hospital, Obihiro, 
Japan; 7NHO Takasaki General Medical Center, Takasaki, 
Japan; 8AbbVie, North Chicago, IL

Background: HCV-infected Japanese patients with renal 
impairment have limited treatment options . Glecaprevir 
(identified by AbbVie and Enanta)/pibrentasvir co-for-
mulated tablets (G/P) consist of two potent, pangeno-
typic, direct-acting antiviral agents (DAAs) against HCV 
NS3/4A and NS5A, respectively . Here we report efficacy 
and safety by renal impairment status from CERTAIN-1 and 
CERTAIN-2, two Phase 3 Japanese trials of G/P in patients 
with chronic HCV GT1-6 infection . Methods: CERTAIN-2 
enrolled treatment-naïve patients with GT2 and without 
cirrhosis or severe renal impairment (SRI) . CERTAIN-1 
enrolled DAA treatment-naïve or -experienced patients 
with GT1-6, non-cirrhotic or with compensated cirrhosis . 
All G/P-treated participants received G/P 300 mg/120 mg 
once daily for 8 or 12 weeks . Outcomes among pooled 
G/P-treated patients were analyzed based on SRI status 
(without SRI: eGRFJ ≥30 mL/min/1 .73 m2; SRI, eGRFJ 
<30 mL/min/1 .73 m2, including those on hemodialysis) . 
Sustained virologic responses at post-treatment week 12 
(SVR12) and adverse events (AEs) were analyzed . Results: 
CERTAIN-1 and -2 enrolled 332 GT1-3 patients to G/P arms, 
12 with SRI and 320 without SRI . Demographic, safety, 
and efficacy results by SRI status are summarized in Table . 
Common AEs occurring in > 5% and ≥2 patients with SRI 
were pruritis, arthralgia, and blood creatinine increased 
(all 17%); without SRI: nasopharyngitis (12%), pruritis 
(7%), and headache (6%) . Conclusions: A high SVR12 rate 
was achieved with G/P in patients with and without SRI, 
with no virologic failures in those with SRI . G/P showed a 
favorable safety and tolerable profile in Japanese patients 
with chronic HCV GT1-3 infection, with or without SRI .
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Sofosbuvir with NS5A Inhibitors in Hepatitis C 
Virus Infected Patients with Severe Renal Insuf-
ficiency
Virendra Singh, Sunita Kumari, Arka De; Hepatology, Post-
graduate Institute of Medical Education and Research, Chan-
digarh, India

Background: Hepatitis C virus (HCV) infection is common 
in patients with severe renal insufficiency . It is associ-
ated with high mortality and post- transplant graft loss . 
However, treatment options remain limited . Sofosbuvir is 
principally eliminated by the kidneys and there is limited 
data on the safety and efficacy of sofosbuvir and NS5A 
inhibitors in this difficult to treat cohort . We describe 
our real life experience of using sofosbuvir at a full dose 
of 400 mg with ledipasvir (90 mg) or daclatasvir (60 mg) 
for treating HCV infection in patients with severe renal 
insufficiency . Methods: Thirty-six HCV infected patients 
with severe renal insufficiency (eGFR< 30ml/ min or on 
maintenance hemodialysis) were enrolled in this real life 
observational cohort between December 2015- November 

2016 . Diagnosis of severe hepatic fibrosis/cirrhosis was 
based on transient elastography (Fibroscan) with/without 
liver biopsy . Based on the genotype, patients were treated 
with sofosbuvir (400 mg) with ledipasvir (90 mg) or daclat-
asvir (60 mg) for 12 weeks . Duration of treatment was 
extended to 24 weeks in all patients with cirrhosis . The 
primary endpoint was sustained virological response at 12 
weeks (SVR-12) . Results: The predominant HCV genotype 
was 1 in 26 (72 .2%) patients, followed by genotype 3 in 8 
(22 .2%) patients and 4 in 2 (5 .5%) patients . The median 
baseline HCV RNA concentration was 9 .9 × 105 (1 .0× 103 – 
1 .6 × 105) IU/ml . All patients were treatment naive . Among 
10 (27 .8%) patients with underlying cirrhosis, 6 (16 .7%) 
were decompensated with ascites . Thirty (83 .3%) patients 
were on maintenance hemodialysis . ETR (end of treatment 
response) was seen in all patients (100%) while SVR-12 was 
attained in 35 (97 .2%) patients . Liver stiffness improved 
significantly from 8 .8 (4 .6- 42) kPa at baseline to 6 .5 (3 .5- 
23) kPa at 3 months after treatment (p=0 .042) . Pre- treat-
ment hemoglobin and eGFR did not change significantly 
with treatment (hemoglobin- 9 .8 ± 1 .9 g/dl vs 9 .6 ± 1 .6 g/dl,  
p= 0 .624; eGFR- 12 .02 ± 6 .89 ml/min vs 12 .33 ± 6 .10, 
p=0 .768) . Treatment was well tolerated with no serious 
adverse events or treatment discontinuations . Conclusion: 
Full dose sofosbuvir with ledipasvir or daclatasvir is safe 
and effective in the treatment of HCV infection in patients 
with severe renal insufficiency .
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Health Outcomes Associated with Sofosbu-
vir-based Single-Tablet Regimens for Initial and 
Re-treatment of Chronic Hepatitis C in the US
Stuart C. Gordon1, Aijaz Ahmed2, Sammy Saab3, Doug-
las T. Dieterich4, Robert J. Wong5, Marcelo Kugelmas6, Kim-
berly A. Brown1, Zobair M. Younossi7; 1Henry Ford Hospital, 
Detroit, MI; 2Stanford University School of Medicine, Stan-
ford, CA; 3University of California Los Angeles, Los Angeles, 
CA; 4Mount Sinai Medical Center, New York, NY; 5Highland 
Hospital, Oakland, CA; 6South Denver Gastroenterology, 
Englewood, CO; 7Betty and Guy Betty Center for Integrated 
Research, Inova Health System, Falls Church, VA

BACKGROUND Ledipasvir/sofosbuvir (LDV/SOF) and sofos-
buvir/velpatasvir (SOF/VEL) are oral single-tablet regimens 
(STRs) with excellent efficacy, tolerability, and real-world 
effectiveness in treatment-naïve (TN) and treatment-ex-
perienced (TE) chronic hepatitis C virus (HCV) patients . For 
patients previously failing direct-acting antivirals, sofos-
buvir/velpatasvir/voxilaprevir (SOF/VEL/VOX) is the only 
STR re-treatment (RT) that has been extensively studied 
in patients with NS5A, NS3, and NS5A+NS3 resistance, 
and leads to high sustained virologic rates (SVR) regard-
less of patients’ baseline resistance associated mutations . 
With the availability of SOF-based STRs as first-line and 
RT options, this study evaluated the health outcomes for 
HCV treatment using SOF-based regimens vs . no treatment 
(NT) . METHODS A model simulated the health outcomes 
of a cohort of 10,000 HCV genotype (GT) 1-6 non-cir-
rhotic (NC) and compensated cirrhotic (CC) patients with 
an average age of 52 from a US payer perspective over a 
lifetime horizon . The model assumed 73 .3% of patients 
were GT1; 13 .1%, GT2; 12 .1%, GT3; 1 .3%, GT4; and, 0 .1% 
GT5/6 . 14 .6% of GT1-2/4-6 patients were CC (20 .4% for 
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GT3) . The proportion of TN and TE patients varied by 
genotype . Outcomes for LDV/SOF for 8W for GT1 TN NC 
patients with viral load (VL) <6 million (mn) copies and 
SOF/VEL for all other GT1-6 patients, with or without RT 
with SOF/VEL/VOX, were compared to NT . Model inputs 
were sourced from clinical trials, published literature, or 
expert opinion . RESULTS Initiation of LDV/SOF for 8W for 
GT1 TN NC patients with VL <6 mn copies and SOF/VEL 
in treatment of all other GT1-6 patients yields favorable 
health outcomes (Table) . RT with SOF/VEL/VOX results in 
a higher SVR (99 .94%), fewer patients developing decom-
pensated cirrhosis (0 .52%), hepatocellular carcinoma 
(1 .3%), liver transplant (0 .11%), or liver-related deaths 
(1 .3%), and a gain of 4 .04 quality-adjusted life years per 
patient . CONCLUSION SOF-based STRs have demonstrated 
high SVR rates in both clinical and real-world settings . With 
the addition of SOF/VEL/VOX as an efficacious RT option, 
close to 100% of chronic HCV patients are projected to be 
cured .

Health outcomes for SOF-based STRs versus NT per 10,000 
patients
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Safety and Efficacy of Glecaprevir/Pibrentasvir 
in Patients With Chronic Hepatitis C Genotypes 
1–6 and Recent Drug Use
Graham R. Foster1, Jason Grebely2, Kenneth E. Sherman3, Stan-
ley Wang4, Gregory J. Dore2, Axel Baumgarten5, Brian Conway6, 
Daniel F. Jackson, III7, Tarik Asselah8, Michael Gschwantler9, 
Krzysztof Tomasiewicz10, Humberto I. Aguilar11, Negar 
Niki Alami4, Emily O. Dumas4, Yiran Hu4, Federico J. Mensa4; 
1Hepatology Unit, Queen Mary University of London, London, 
United Kingdom; 2The Kirby Institute, UNSW Sydney, Sydney, 
NSW, Australia; 3Division of Digestive Diseases, University 
of Cincinnati College of Medicine, Cincinnati, OH; 4AbbVie, 
North Chicago, IL; 5Center for Infectiology, Berlin, Germany; 
6Vancouver Infectious Diseases Centre, Vancouver, BC, Can-
ada; 7Digestive Health Specialists of the Southeast, Dothan, 
AL; 8Université Paris Diderot, AP-HP Hôpital Beaujon, Clichy, 
France; 9Department of Internal Medicine IV, Wilhelminen-
spital, Vienna, Austria; 10Medical University of Lublin, Lublin, 
Poland; 11Louisiana Research Center, Shreveport, LA

Background: Prioritizing treatment of HCV in people who 
use drugs (PWUD) may reduce HCV prevalence globally . 
However, barriers to HCV treatment in PWUD, such as 
perceived low adherence, have the potential to limit the 
implementation of this recommendation . The once-daily, 
all-oral, RBV-free, pangenotypic combination of gleca-
previr (identified by AbbVie and Enanta) and pibrentasvir 
(G/P) has shown high sustained virologic response at 12 
weeks post treatment (SVR12) . We evaluated the safety 
and efficacy of G/P among PWUD . Methods: Data were 
pooled from patients with HCV genotypes (GT) 1–6 who 
received G/P for 8 or 12 weeks in 6 Phase 3 trials . Patients 
who reported recent injection drug use (IDU) ≤12 months 
prior to screening and/or had a positive urine drug screen 
(UDS) for cocaine, amphetamines, heroin, or other unpre-
scribed opiates at baseline were included . Treatment 
completion, adherence (≥90% compliance by pill count), 
SVR12, adverse events (AEs), and laboratory abnormalities 
were evaluated . Results: Among 1666 enrolled patients, 
4% (n=67) were PWUD: recent IDU, n=24; positive UDS, 
n=39; both, n=4 . In PWUD vs non-PWUD, 76% vs 53% were 
male, median (range) age was 45 (22–66) vs 53 (19–88) 
years, 51% vs 23% had HCV GT3a, 91% vs 72% were 
treatment naïve, 18% vs 17% had HCV RNA ≥6,000,000 
IU/mL, and 13% vs 10% had compensated cirrhosis . A 
similar percentage of PWUD and non-PWUD completed 
(97% [65/67] vs 99% [1577/1599]) and were adherent to 
G/P treatment (96% [51/53] and 99% [1424/1441] among 
patients with available data) . SVR12 rates in PWUD and 
non-PWUD were: ITT, 93% (62/67) vs 99% (1576/1599); 
mITT (excluding nonvirologic failures), 98% (62/63) vs 
99% (1576/1587) . For PWUD, reasons for nonresponse 
included relapse (n=1), premature study drug discontinua-
tion (n=2), and missing SVR12 data (n=2) . No HCV reinfec-
tions occurred through 12 weeks post treatment . Among 
PWUD and non-PWUD, AEs occurring in ≥10% of patients 
were headache, fatigue, and nausea; drug-related serious 
AEs, AEs leading to study drug discontinuation, and grade 
3 or higher laboratory abnormalities were rare . Conclu-
sions: SVR12 was high in HCV-infected PWUD treated with 
G/P . Treatment was well tolerated, with high completion 
and adherence rates . The safety profile was similar to 
non-PWUD .
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Virology analyses from HCV-infected patients 
treated with the combination of AL-335 and 
odalasvir, with and without simeprevir in  
Phase II studies
Leen Vijgen1, Bart Fevery1, Michael Biermer1, Mat-
thew W. McClure2, Rekha Sinha3, Wouter Willems1, Chris Cor-
bett1, Chris Liu3, Ilse Augustyns1, Li Chen3, Edward J. Gane4, 
Stefan Zeuzem5, Christophe Moreno6, Peter Buggisch7, 
Edward Tam8, Sandra De Meyer1; 1Janssen Research & Devel-
opment, Janssen Pharmaceutica NV, Beerse, Belgium; 2Alios 
BioPharma Inc., part of the Janssen Pharmaceutical Compa-
nies, South San Francisco, CA; 3Janssen Research & Develop-
ment, LLC, Titusville, NJ; 4New Zealand Liver Transplant Unit, 
University of Auckland, Auckland, New Zealand; 5J.W. Goethe 
University Hospital, Frankfurt am Main, Germany; 6CUB Hôpi-
tal Erasme, Université Libre de Bruxelles, Brussels, Belgium; 
7Institute for Interdisciplinary Medicine, Hamburg, Germany; 
8LAIR Centre, Vancouver, BC, Canada

Background: The JNJ-4178 3 direct-acting antiviral (3-DAA) 
combination of AL-335 (nucleotide analog hepatitis C 
virus [HCV] NS5B polymerase inhibitor), odalasvir (ODV; 
HCV NS5A inhibitor), and simeprevir (SMV; HCV NS3/4A 
protease inhibitor) is being evaluated for the treatment 
of chronic HCV infection in a Phase IIa study AL-335-604 
(NCT02569710) investigating AL-335+ODV±SMV in HCV 
genotype (GT)1, 2, or 3-infected patients (pts), with or 
without compensated cirrhosis; and in a Phase IIb study 
OMEGA-1 (NCT02765490) investigating AL-335+ODV+SMV 
in HCV GT1, 2, 4, 5 or 6-infected pts without cirrhosis . In 
Study AL-335-604, 6 or 8 weeks 3-DAA treatment in GT1-in-
fected pts without cirrhosis resulted in 100% sustained 
virologic response (SVR) 12 and 24 weeks after end of 
treatment (SVR12/24), while lower efficacy was observed 
with 2-DAA (AL-335+ODV) in GT1 and 3-DAA in GT3 . Here, 
virology analyses from the Phase II studies are presented . 

Methods: Population sequencing of the HCV NS3/4A, 
NS5A, and NS5B genes was performed in Study AL-335-
604 to assess the presence of baseline polymorphisms in 
all pts and emerging amino acid substitutions in pts who 
did not achieve SVR . Next-generation sequencing data 
from AL-335-604 and OMEGA-1 will be presented at the 
meeting . Results: In the AL-335-604 3-DAA GT1 non-cir-
rhotic cohorts, baseline NS5A resistance-associated substi-
tutions (RASs) at positions 28, 29, 30, 31, 32, 58, 92, and 
93 were present in 10/60 pts . Overall, 3/59 GT1-infected 
pts treated with 3-DAA and with NS3 sequencing data 
available, harbored the NS3 Q80K polymorphism at base-
line: 2/50 GT1a- and 1/9 GT1b-infected pts . An additional 
2/59 GT1-infected pts (both GT1a) harbored baseline SMV 
RASs other than Q80K (R155K and D168E, respectively) . 
The AL-335 S282T RAS was not observed at baseline . In 
the AL-335-604 2-DAA GT1 and 3-DAA GT3 non-cirrhotic 
cohorts, baseline NS5A RASs were present in 9/33 and 4/18 
pts with NS5A sequence data available, respectively . SVR12 
rates in pts with and without baseline NS5A RASs were 
78% [7/9] and 88% [21/24], respectively, for 2-DAA in GT1 
and 50% [2/4] and 57% [8/14], respectively, for 3-DAA in 
GT3 . None of these pts harbored the AL-335 S282T RAS at 
baseline . Of note, a naturally occurring NS3 polymorphism 
Q168 associated with SMV resistance is present in GT3 . 
Additional results from the analysis of emerging RASs in 
pts with failure in AL-335-604 and from virology analyses 
in OMEGA-1 will be presented at the meeting . Conclu-
sions: In Study AL-335-604, 100% SVR12 and SVR24 rates 
were achieved with the 3-DAA regimen in GT1-infected 
pts without cirrhosis, regardless of the presence of base-
line NS5A RASs or SMV RASs, including Q80K .
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Ledipasvir/Sofosbuvir in the Treatment of 
Japanese Patients with Chronic HCV Genotype 
2 Infection
Yasuhiro Asahina1, Yoshito Itoh2, Yoshiyuki Ueno3, Yasu-
shi Matsuzaki4, Yasuhiro Takikawa5, Hiroshi Yatsuhashi6, 
Takuya Genda7, Fusao Ikeda8, Takuma Matsuda9, K.C Huang10, 
Benedetta Massetto10, Anu O. Osinusi10, Diana M. Brainard10, 
John G. McHutchison10, Norifumi Kawada11, Nobuyuki Enom-
oto12; 1Tokyo Medical and Dental University, Tokyo, Japan; 
2Kyoto Prefectural University of Medicine, Kyoto, Japan; 
3Yamagata University, Yamagata, Japan; 4Tokyo Medical Uni-
versity Ibaraki Medical Center, Ibaraki, Japan; 5Iwate Medi-
cal University, Iwate, Japan; 6National Hospital Organization 
Nagasaki Medical Center, Nagasaki, Japan; 7Juntendo Univer-
sity Shizuoka Hospital, Shizuoka, Japan; 8Okayama University, 
Okayama, Japan; 9Gilead Sciences K.K., Tokyo, Japan; 10Gilead 
Sciences, Inc., Foster City, CA; 11Osaka City University, Osaka, 
Japan; 12University of Yamanashi, Yamanashi, Japan

Background: Treatment with sofosbuvir (SOF) plus riba-
virin (RBV) resulted in >95% sustained virologic response 
(SVR) rates in Japanese genotype 2 (GT2) HCV-infected 
patients irrespective of prior treatment or cirrhosis status . 
Ledipasvir/sofosbuvir (LDV/SOF) demonstrated 100% 
SVR12 in a Phase 2 study . This Phase 3 study compared the 
efficacy and safety of LDV/SOF with SOF+RBV in Japanese 
patients infected with HCV GT2 . Methods: In this random-
ized, open-label, active-controlled Phase 3 trial, Japanese 
patients infected with GT2 HCV, with or without compen-
sated cirrhosis (cohort 1), were randomized 1:1 to receive 
either LDV/SOF (90mg/400mg QD) or SOF (400mg QD) + 
RBV (600-1000mg in a divided daily dose) for 12 weeks . 
In cohort 2, RBV intolerant or ineligible patients received 
LDV/SOF once daily for 12 weeks . The primary endpoint 
was SVR12 with a pre-specified non-inferiority margin 
of 10% . Secondary endpoints included safety and toler-
ability . Results: Overall, 239 subjects were enrolled at 40 
sites in Japan . In cohort 1, 214 patients were randomized 
and treated (106 with LDV/SOF, and 108 with SOF+RBV) . 
In cohort 2, 25 patients received LDV/SOF . Overall 40% 
were male, 79% had IL28B CC genotype, 57% were over 
65 years old, 34% had failed prior therapy and 14% had 
cirrhosis . SVR12 rates ≥ 95% were achieved in all groups . 
In cohort 1, SVR12 was 96% (102/106) with LDV/SOF 
compared to 95% (103/108) with SOF+RBV and met the 
primary endpoint of non-inferiority . In cohort 2, SVR12 
rate of 96% (24/25) was achieved with LDV/SOF in RBV 
intolerant/ineligible patients . One patient in the LDV/SOF 
group and two patients in SOF+RBV group, discontinued 
treatment prematurely due to AEs . A lower proportion of 
subjects in the LDV/SOF group experienced AEs compared 
to the SOF+RBV group . Overall, the most common AEs 
(>5% in either group) were nasopharyngitis, headache and 
anemia (observed only in SOF+RBV group) . No serious AEs 
were assessed by the investigator as related to study drug 
and there were no deaths during the treatment period . In 
cohort 1, hemoglobin decline to <10g/dL occurred in 12% 
patients taking SOF+RBV and in 0 .9% patients taking LDV/
SOF . Conclusion: LDV/SOF resulted in high SVR12 rates and 
was well tolerated among Japanese GT2 infected patients 
with and without compensated cirrhosis regardless of RBV 
eligibility . This single tablet regimen offers a highly effec-
tive RBV free regimen for patients .
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Exposure-Response Analyses of Virologic 
Response to Glecaprevir and Pibrentasvir in 
HCV Subjects from Phase 2 and 3 Studies
Chih-Wei Lin, Haoyu Wang, Qi Jiang, Balakrishna Hosmane, 
Nancy S. Shulman, Federico J. Mensa, Wei Liu; AbbVie, North 
Chicago, IL

Background: Glecaprevir (GLE, identified by AbbVie 
and Enanta) and pibrentasvir (PIB) combination (G/P) is 
a once-daily, oral, pangenotypic regimen for treating 
HCV infection and achieved high rates of sustained viro-
logic response 12 week post treatment (SVR12) in phase 
2/3 studies . The analyses characterize the relationships 
between exposures and SVR12, and identify the poten-
tial predictors of virologic response in these studies . 
Methods: The analyses were conducted separately in two 
major HCV-infected populations: 1) treatment-naïve (TN) 
and treatment-experienced with peg-interferon, riba-
virin, and/or sofosbuvir (TE-PRS) genotypes 1, 2, 4, 5, and 
6 (non-GT3) subjects (n=1755); 2) TN GT3 subjects (n=608) . 
Data from subjects who did not achieve SVR12 for reasons 
other than virologic failure (e .g ., premature discontinu-
ation due to non-virologic reasons, loss to follow-up, or 
reinfection) or who had missing GLE or PIB exposure data 
were excluded . The steady-state exposures of GLE and 
PIB used in the analyses were estimated for each subject 
based on population-pharmacokinetic models . Relation-
ships between SVR12 and drug exposures (steady-state 
area under the curve [AUCss]), demographic variables 
(age, sex, weight, race), HCV genotype, baseline HCV RNA, 
IL28B genotype, TN vs . TE-PRS, presence of cirrhosis, renal 
impairment, HIV coinfection, RBV coadministration, and 
treatment duration were evaluated by logistic regression 
and graphical analyses . Results: PIB exposure was the only 
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statistically significant predictor of SVR12 (p<0 .05) in both 
treatment-naïve and PRS-experienced non-GT3 subjects 
and treatment-naïve GT3 subjects such that an increase 
in PIB exposure was positively associated with probability 
of achieving SVR12 . Demographic variables, baseline HCV 
RNA, IL28B genotype, GLE exposure, presence of cirrhosis, 
renal impairment, HIV co-infection, RBV coadministration, 
and treatment duration (8 week vs . 12 weeks) were not 
significant . Subjects with PIB exposures in the lowest expo-
sure quartile still achieved high SVR12 rates in both TN 
and TE-PRS non-GT3 subjects (>99%) and TN GT3 subjects 
(>96%) . Conclusions: G/P achieved high SVR12 rates in 
TN and TE-PRS non-GT3 subjects and TN GT3 subjects . 
Although lower PIB exposure was a significant predictor 
for SVR12, its impact was not clinically significant as even 
those with the low PIB exposures achieved high SVR rates .
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Safety and Efficacy of Sofosbuvir/Velpatasvir 
in a Genotype 1-3 HCV Infected Russian and 
Swedish Population: Results from a Phase 3, 
Prospective Trial
Ola Weiland1, Konstantin Zhdanov2, Vladimir P. Chulanov3, 
Brian L. McNabb4, Sophia Lu5, Evguenia S. Svarovskaia6, 
John McNally4, Diana M. Brainard4, Mani Subramanian4, 
Dzhamal Abdurakhmanov7, Vasily Isakov8; 1Department of 
Medicine, Division of Infectious Diseases, Karolinska Institu-
tet at Karolinska University Hospital Huddinge, Stockholm, 
Sweden; 2Department of Infectious Diseases, Military Medical 
Academy, St Petersburg, Russian Federation; 3Clinical Diag-
nostics and Research Center, Central Research Institute of Epi-
demiology, Moscow, Russian Federation; 4Clinical Research, 
Gilead Sciences Inc, Foster City, CA; 5Biostatistics, Gilead Sci-
ences, Inc, Foster City, CA; 6Virology, Gilead Sciences, Inc, 
Foster City, CA; 7Sechenov First Moscow State University, Mos-
cow, Russian Federation; 8Department of Gastroenterology 
and Hepatology, Federal Research Center for Nutrition, Bio-
technology and Food Safety, Moscow, Russian Federation

Background: Chronic hepatitis C virus (HCV) infection is 
highly burdensome in Russia with an estimated prevalence 
of 3-4%, comprised mainly of genotype (GT) 1 (56%), GT2 
(8%), and GT3 (35%) HCV infections, making the need 
for a pangenotypic HCV regimen critical for this region . 
Treatment with sofosbuvir (SOF)/velpatasvir (VEL) for 12 
weeks results in high sustained virologic response rates 
12 weeks after therapy (SVR12) in GT 1-6 HCV infected 
patients in clinical trials and real-world settings . This study 
evaluated the efficacy and safety of SOF/VEL for 12 weeks 
in Russian and Swedish patients with chronic GT 1-6 HCV 
infection . Methods: Treatment experienced and treatment 
naïve patients with chronic GT 1-6 HCV infection with no 
cirrhosis or with compensated cirrhosis were eligible to 
enroll in a single-arm, open-label trial to receive a fixed 
dosed combination of SOF/VEL 400/100 mg daily for 12 
weeks . Patients were recruited from 13 sites in Russia 
and 2 Sites in Sweden . The primary efficacy endpoint was 
SVR12 using the CAP/CTM HCV 2 .0 assay (LLOQ =15 IU/mL)  
and the primary safety endpoint was adverse events (AEs) 

leading to SOF/VEL discontinuation . Results: A total of 
119 (103 [86%] Russian and 16 [14%] Swedish) patients 
were enrolled and treated . Of these, 50% were male, 
98% were white, 19% had compensated cirrhosis, 24% 
were treatment-experienced, and 66% had GT1, 6% GT2, 
and 29% GT3 HCV infections . The mean (range) age and 
body mass index of enrolled subjects were 44 (18-71) years 
and 26 (18-36) kg/m2, respectively . The overall SVR4 rate 
for subjects with available data is 100% (117/117; data 
pending for one GT1b and one GT3 patient) (Table) . All 
21 patients with cirrhosis (4 of whom were treatment-ex-
perienced), including 10 GT3 HCV-infected patients 
with cirrhosis (2 of whom were treatment-experienced) 
achieved SVR4 . Complete SVR12 and viral sequencing data 
will be presented . All subjects completed 12 weeks of SOF/
VEL with no discontinuations due to AEs . Headache was 
the only AE occurring at a frequency of >10% . No serious 
AEs were assessed by the investigator as related to study 
drug and there were no deaths . Conclusions: Treatment 
with the single tablet regimen of SOF/VEL for 12 weeks 
resulted in 100% SVR4 rates and was well tolerated in 
a predominantly Russian population of genotype 1-3 
HCV-infected patients with and without cirrhosis .

Table: SVR4 by Genotype After 12 Weeks of SOF/VEL

a . SVR4 unavailable for one GT1b and 1 GT3 patient
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1187
Impact of hepatitis C treatment with gleca-
previr + pibrentasvir on patient`s health 
related quality of life: Results from phase 3 
CERTAIN trials
Hiromitsu Kumada1, Kazuaki Chayama2, Darshan Mehta3,4, 
Brett Pinsky4; 1Toranomon Hospital, Kanagawa, Japan; 2Hiro-
shima University, Hiroshima, Japan; 3Schaeffer Center for 
Health Policy and Economics, University of Southern Califor-
nia, Mettawa, IL; 4Health Economics and Outcomes Research, 
AbbVie Inc., Mettawa, IL

Background: The new investigational pan-genotypic drug 
combination of glecaprevir (identified by AbbVie and 
Enanta) + pibrentasvir (GP) have reported 99% and 100% 
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SVR rate for patients enrolled in CERTAIN I and II trials 
respectively in Japanese patients infected with chronic 
hepatitis c virus (HCV) . However the effect of treatment 
with this regimen on health related quality of life (HRQoL) 
is not known . Hence this study analyzes HRQoL collected 
alongside two Japanese registrational trials to investigate 
the impact of treatment with G/P on HRQoL . Methods: 
Data on EQ-5D health utility index (HUI), visual analogue 
scale (VAS) and fatigue severity scale (FSS) were pooled and 
analyzed from the two trials . The overall study population 
comprised all randomized subjects who ingest ≥ 1 dose of 
randomized, G/P medication and had a baseline and at 
least 1 post-baseline efficacy assessment . Separate analyses 
were conducted for patients treated with 8 or 12 weeks of 
G/P regimen . Change from baseline was performed at end 
of treatment and post treatment week 12 . One-sample 
paired t-tests was applied for the continuous score change 
variable for each treatment group . Results: At baseline, 
patients enrolled in the trials had a high baseline HRQoL 
(mean EQ-5D HUI > 0 .9) . Treatment with GP resulted in 
positive impact on patient`s HRQoL across instruments . By 
the end of treatment, both groups of patients experienced 
statistically significant improvement from baseline as 
measured by HUI (8 weeks GP regimen: 0 .0185 p = 0 .017; 
12 weeks GP regimen: 0 .0254 p = 0 .047) . By post treatment 
week 12, patients maintained their high HRQoL . The trend 
observed holds true independent of baseline cirrhosis, age 
or renal function . Conclusions: Treatment with 8 or 12 
weeks of GP regimen resulted in no worsening or improve-
ment in patient`s HRQoL .

Table 1: Impact of treatment with GP regimen on patient`s 
HRQoL

*statistically significant; GP: Glecaprevir +pibrentasvir

Disclosures:

Hiromitsu Kumada - Speaking and Teaching: Bristol-Myers Squibb, Pharma 
International, MSD, Abbvie, Dainippon Sumitomo Pharma, Gilead Sciences

Kazuaki Chayama - Grant/Research Support: Ajinomoto, Astellas, Asuka, 
MSD, Bayer, Daiichi Sankyo, Dainippon Sumitomo, Eisai, Nihon Kayaku, 
Nihon Shinyaku, Kowa, Mitsubishi Tanabe, Nippon Eli Lily, Roche, Otsuka, 
Takeda, Toray, Torii, Tsumura, Zeria; Speaking and Teaching: Bristol-Myers 
Squibb, Abbvie, Ajinomoto, Abbott, Astellas, AstraZeneca, Asuka, Chugai, 
Dainippon Sumitomo, Johnson and Johnson, Jimuro, Miyarisan, Nihon 
Kayaku, Nihon Shinyaku, Olympus, Tsumura, Otsuka, Takeda, Nippon 
Kayaku, MSD

Darshan Mehta - Grant/Research Support: AbbVie Inc .

Brett Pinsky - Employment: Abbvie

1188
Safety and Efficacy of Glecaprevir/Pibrent-
asvir in Patients Aged 65 Years or Older With 
Chronic Hepatitis C: A Pooled Analysis of 
Phase 2 and 3 Clinical Trials
Graham R. Foster1, Sarah Kopecky-Bromberg2, Yang Lei2, Fed-
erico J. Mensa2; 1Hepatology Unit, Queen Mary University of 
London, London, United Kingdom; 2AbbVie Inc., North Chi-
cago, IL

Background: As the population infected with hepatitis C 
virus (HCV) continues to age, there is an increased need 
for safety and efficacy data for elderly patients . However, 
in general the numbers of patients over the age of 65 
years enrolled into individual clinical trials have been 
insufficient to make meaningful conclusions for this demo-
graphic . Glecaprevir/pibrentasvir (G/P) is a once-daily, 
all-oral, ribavirin-free, pangenotypic direct-acting antiviral 
combination therapy that has shown high sustained viro-
logic response (SVR) rates and a favorable safety profile in 
patients with chronic HCV infection . This pooled analysis 
of several studies aims to evaluate the safety and efficacy 
of G/P in a large data set of patients aged 65 years and 
older . Methods: Data were pooled for treatment-naïve 
and -experienced patients with chronic HCV genotype (GT) 
1–6 infections who received G/P for 8, 12 or 16 weeks in 9 
Phase 2 and 3 trials . SVR at post-treatment week 12 (SVR12) 
and adverse events (AEs) were evaluated for patients aged 
≥65 vs <65 years . Results: Of the 2369 patients enrolled, 
328 (14%) were aged ≥65 years . Most patients aged ≥65 
years were male (55%), white (68%), with a body mass 
index (BMI) <30 kg/m2 (80%), had GT1 (42%) or GT2 (34%) 
infections, were treatment-naïve (60%), and non-cirrhotic 
(80%) . Patients aged <65 years were more commonly male 
(56%), white (82%), had a BMI <30 kg/m2 (79%), had GT1 
(42%) or GT3 (30%) infections, were treatment-naïve 
(71%), and non-cirrhotic (88%) . G/P treatment resulted in 
an overall SVR12 rate of 97 .9% (n/N=321/328) for patients 
aged ≥65 years and 97 .3% (n/N=1986/2041) for patients 
aged <65 years (table) . AEs leading to treatment discon-
tinuation were rare (≤1 .2%) for patients aged ≥65 years 
and <65 years . Conclusions: G/P is a well-tolerated and 
efficacious treatment option for patients aged 65 years 
and older with chronic HCV infection .

AE, adverse event; G/P, glecaprevir/pibrentasvir; GT, gen-
otype; HCV, hepatitis C virus; SVR, sustained virologic 
response .
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1189
Exposure-Safety Response Relationship for 
Glecapravir and Pibrentasvir in Hepatitis 
C Virus-Infected Subjects in Phase 2 and 3 
Studies
Chih-Wei Lin, Weihan Zhao, Bifeng Ding, Nancy S. Shulman, 
Federico J. Mensa, Wei Liu; AbbVie, North Chicago, IL

Background: High efficacy results were reported in the 
Phase 2 and 3 trials for glecaprevir (GLE, identified by 
AbbVie and Enanta) and pibrentasvir (PIB) combinations 
in treatment-naïve and experienced HCV-infected subjects 
across all genotypes with or without compensated cirrhosis 
or renal impairment . This analysis characterizes the rela-
tionships between exposures and clinical safety in these 
studies (N=2660) . Methods: To characterize the expo-
sure-safety relationships, the predicted steady state expo-
sures (areas under the concentration-time curve [AUCss]) 
for individual subjects derived from population pharma-
cokinetic analyses were used to determine their relation-
ships to the safety events of interest, which were based on 
the safety profile previously described with one or more 
of the approved protease inhibitors: moderate or severe 
diarrhea, alanine aminotransferase [ALT] and bilirubin 
abnormalities . Relationships between the safety events 
and drug exposures were evaluated by logistic regression . 
Covariates (demographics, presence of cirrhosis or renal 
impairment, placebo effect, baseline laboratory values 
and treatment duration) were also evaluated . Results: The 
frequency of Grade 3 safety events of interest was low 
(<0 .4%) for subjects receiving GLE/PIB regimen (Table 1) . 
No significant exposure-safety relationship between GLE/
PIB exposure and either diarrhea or ALT abnormalities was 
observed . This is consistent with the clinical data as these 
events occurred at rates similar to placebo . Few ALT abnor-
malities observed were not clinically significant and mostly 
due to fluctuations within the first 2 weeks . A shallow rela-
tionship was observed between GLE exposures and total 
bilirubin elevations ≥ Grade 2 (1 .5 x ULN), consistent with 
mild inhibition of bilirubin metabolism . These occurred in 
~2% of subjects, mostly in patients with pre-existing high 
bilirubin level which is also identified as a predictor for 
total bilirubin elevation . None of other covariates tested 
were associated with the safety events . Conclusions: No 
clinically meaningful relationship between GLE/PIB expo-
sures and safety events of interest was observed over the 
wide exposure ranges observed in Phase 2/3 studies .

Summary of Safety Events of Special Interest

Geometric means and ranges of GLE and PIB AUCss are 5160 
(123-297000) ng*hr/mL and 1430 (148-14200) ng*hr/mL, 
respectively .
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Weihan Zhao - Employment: AbbVie, Inc; Stock Shareholder: AbbVie, Inc
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1190
Glecaprevir and Pibrentasvir Exposures in 
Hepatitis C Virus-Infected Subjects in Phase 2 
and 3 Studies
Chih-Wei Lin, Doerthe Eckert, Sven Mensing, Wei Liu; AbbVie, 
North Chicago, IL

Background: The once-daily, oral, pangenotypic DAA 
regimen consisting of a NS3/4A protease inhibitor gleca-
previr (GLE, identified by AbbVie and Enanta) and a NS5A 
inhibitor pibrentasvir (PIB) demonstrated high sustained 
viral response rate and favorable safety profile in hepatitis 
C viral (HCV)-infected subjects in phase 2/3 studies . The 
objectives of the research are to characterize the expo-
sures of GLE and PIB in HCV-infected subjects and identify 
potential demographic, pathophysiologic and treatment 
factors that affect the exposures of GLE and PIB using a 
population pharmacokinetic (Pop PK) analysis approach . 
Methods: Nonlinear mixed effect models were developed 
in NONMEM to characterize the Pop PK of GLE and PIB . 
Intrinsic and extrinsic factors that potentially cause the 
variability in GLE and PIB PKs were evaluated and quan-
tified using a stepwise forward inclusion, backward elimi-
nation model building procedure, based on the likelihood 
ratio test . Specific intrinsic factor covariates were demo-
graphics (age, race, bodyweight, and sex), presence of 
cirrhosis, renal function by chronic kidney disease (CKD) 
stage, presence of dialysis, genotype, previous treatments, 
RBV co-administration and HIV-HCV coinfection . Extrinsic 
factor covariates were formulation (Phase 3 vs . Phase 
2) and concomitant medications . Results: Based on the 
model predictions, GLE exposures in patients with cirrhosis 
were 120% higher than the exposures in patients without 
cirrhosis while PIB exposures were similar regardless of 
cirrhosis . Slightly higher GLE and PIB exposures of 86% 
and 54%, respectively, were predicted in patients with 
end stage renal disease compared to the patients with 
normal renal function . Dialysis had no impact on GLE and 
PIB exposures . Genotype, prior treatments and use of 
RBV were not significantly associated GLE/PIB exposures . 
Bodyweight, age, sex, race (Asian vs . non-Asian), formula-
tion and few concomitant medications were found to be 
significantly associated GLE and/or PIB PK parameters, but 
the magnitudes of the impacts on GLE and PIB exposures 
were not considered to be clinically meaningful . Conclu-
sions: Presence of cirrhosis is the main factor increasing 
GLE exposure . With the favorable efficacy and safety 
profiles demonstrated over the wide GLE and PIB expo-
sure ranges in Phase 2/3 studies, the evaluated covariates 
did not have clinically significant impacts on GLE or PIB 
exposure, and thus no GLE/PIB dose adjustment is recom-
mended on the basis of age, weight, sex, race, presence of 
cirrhosis, renal function, or concomitant medications .
Disclosures:
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1191
Safety and Efficacy of Ledipasvir/Sofosbuvir in 
a Genotype 1 HCV Infected Chinese Popula-
tion: Results from a Phase 3, Clinical Trial
Lai Wei1, Qing Xie2, Jinlin Hou3, Hong Tang4, Qin Ning5, 
Jun Cheng6, Yuemin Nan7, Lunli Zhang8, Jun Li9, Jian-
ning Jiang10, Brian L. McNabb11, Fangqiu Zhang12, 
Gregory Camus13, Hongmei Mo13, John McNally11, 
Diana M. Brainard11, Mani Subramanian11, Guozhong Gong14, 
Zhuangbo Mou15, Shanming Wu16, Qui-Qiang Wang17, 
Peng Hu18, Yanhang Gao19, Jidong Jia20, Zhongping Duan21; 
1Peking University People’s Hospital, Beijing, China; 2Shanghai 
Jiaotong University Ruijin Hospital, Shanghai, China; 3Nan-
fang Hospital of Southern Medical University, Guangzhou, 
China; 4West China Hospital, Sichuan University, Chengdu, 
China; 5Tongji Hospital of Tongji Medical College, Huanzhong 
University of Science and Technology, Wuhan, China; 6Beijing 
Ditan Hospital Affiliated to Capital Medical University, Beijing, 
China; 7The Third Hospital of Hebei Medical University, Hebei, 
China; 8The First Affiliated Hospital of Nanchang University, 
Nanchang, China; 9The First Affiliated Hospital with Nanjing 
Medical University, Nanjing, China; 10The First Affiliated Hos-
pital of Guangxi Medical University, Guangxi, China; 11Clinical 
Research, Gilead Sciences Inc, Foster City, CA; 12Biostatistics, 
Gilead Sciences, Inc, Foster City, CA; 13Virology, Gilead Sci-
ences, Inc, Foster City, CA; 14The Second Xiangya Hospital of 
Central South University, Changsha, China; 15Jinan Infectious 
Disease Hospital, Jinan, China; 16Clinical Center of Shanghai 
Public Health, Shanghai, Shanghai, China; 17Peking University 
First Hospital, Beijing, China; 18The Second Affiliated Hospital 
of Chongqing Medical University, Chongqing, China; 19The 
First Hospital of Jilin University, Changchun, China; 20Beijing 
Friendship Hospital affiliated to Capital Medical University, 
Beijing, China; 21Beijing Youan Hospital Affiliated to Capital 
Medical University, Beijing, China

Background: Chronic hepatitis C virus (HCV) infection 
remains a major health threat in China, affecting at least 
10 million people, with approximately 58% having geno-
type (GT) 1 infection . There is a critical need for simple, 
all oral, direct-acting anti-viral regimens to treat GT1 
HCV in this region . Treatment with ledipasvir (LDV)/sofos-
buvir (SOF) results in high sustained virologic response 
rates 12 weeks after therapy (SVR12) in GT1 HCV infected 
patients in clinical trials and real-world settings . This 
study evaluated the efficacy and safety of LDV/SOF for 
12 weeks in Chinese patients with chronic GT1 HCV infec-
tion . Methods: Treatment experienced and treatment 
naïve patients with chronic GT1 HCV infection with no 
cirrhosis or with compensated cirrhosis were eligible to 
enroll in a single-arm, open-label trial to receive a fixed 
dosed combination of LDV/SOF 90/400 mg daily for 12 
weeks . Patients were recruited from 18 sites in China . The 
primary efficacy endpoint was SVR12 using the CAP/CTM 
HCV 2 .0 assay (LLOQ =15 IU/mL) and the primary safety 
endpoint was adverse events (AEs) leading to LDV/SOF 
discontinuation . Results: A total of 206 Chinese patients 
were enrolled and treated . Of these, 50% were male, 
16% had compensated cirrhosis, 49% were treatment-ex-
perienced, 72% had IL28B CC genotype, and 100% had 
GT1b HCV infection . The mean (range) age and body mass 
index of enrolled subjects were 47 (21-72) years and 23 
(14-34) kg/m2, respectively . The overall SVR4 rate is 100% 
(206/206) . All 32 patients with cirrhosis (15 of whom were 
treatment-experienced), achieved SVR4 . Complete SVR12 
and viral sequencing data will be presented . There were 
no discontinuations due to AEs . There were 113 patients 

(55%) who experienced any treatment-emergent adverse 
events (AEs), with viral upper respiratory tract infection 
(17%) and upper respiratory tract infection being the 
only common (>10%) AEs . No serious or severe AEs were 
assessed by the investigator as related to study drug and 
there were no deaths . Conclusions: Treatment with the 
single tablet regimen of LDV/SOF for 12 weeks resulted 
in 100% SVR4 and was well tolerated in a Chinese popu-
lation of treatment experienced and treatment naïve GT1 
HCV-infected patients with and without cirrhosis .

SVR4 for GT1 HCV infected Chinese Patients
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1192
Pharmacokinetics and dose selection of the 
2- and 3-direct acting antiviral combination of 
AL-335 and odalasvir with/without simeprevir 
in hepatitis C virus-infected patients
Thomas Kakuda1, Sivi Ouwerkerk-Mahadevan2, Oliver Ack-
aert2, Elodie Valade2, Matthew W. McClure1, C Westland1, 
J Vuong1, Edward J. Gane3, J Fry1, Sushmita M. Chanda1; 1Alios 
BioPharma Inc., part of the Janssen Pharmaceutical Compa-
nies, South San Francisco, CA; 2Janssen Research & Devel-
opment, Janssen Pharmaceutica NV, Beerse, Belgium; 3New 
Zealand Liver Transplant Unit, University of Auckland, Auck-
land, New Zealand

Background: The 3 direct-acting antiviral (3-DAA) combi-
nation of AL-335 (uridine nucleotide analog NS5B inhib-
itor), odalasvir (ODV; NS5A inhibitor), and simeprevir 
(SMV; NS3/4A protease inhibitor) is under investigation 
as JNJ-4178 for the treatment of hepatitis C virus (HCV) 
infection . In healthy volunteers (HV), ODV (150mg loading 
dose/50mg QD) + SMV (150mg QD) increased AL-335 area 
under the curve (AUC24h) 7−8-fold and ALS-022227 (parent 
nucleoside) 1 .5-fold . AL-335 (800mg QD) had no effect on 
ODV or SMV AUC24h . ODV and SMV AUC24h each increased 
1 .5−2-fold when co-administered . The efficacy, safety, 
and tolerability of AL-335+ODV±SMV is being evaluated 
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in the Phase IIa study AL-335-604 (NCT02569710) . Here 
we describe how pharmacokinetic (PK) data were used to 
guide dose selection for Phase IIb . Methods: AL-335-604 is 
an ongoing, open-label study of AL-335+ODV±SMV for ≤12 
weeks in treatment-naïve, HCV genotype (GT) 1–3 infected 
patients (pts) with/without compensated cirrhosis . Sparse 
samples for population (pop)PK of AL-335, ALS-022399 
(monophosphate precursor), ALS-022227, ODV, and SMV 
were collected in all pts . In a subset of pts, rich sampling 
for non-compartmental analysis (NCA) and model building 
were obtained on Week 2 . Empiric Bayes estimates for 
ALS-022227, ODV, and SMV trough concentration (C0h) 
and AUC24h were obtained using popPK modeling in 
NONMEM . NCA was done using Phoenix . Results: Initial 
doses were selected based on projections (from HV) 
that would deliver exposures associated with activity 
from previous monotherapy (AL-335), or DAA combina-
tion studies (SMV and ODV) . Subsequently, doses were 
increased (AL-335) and decreased (ODV, SMV) to achieve 
appropriate exposures (Table) . Increasing AL-335 from 400 
to 800mg QD increased ALS-022227 less than dose propor-
tionally . Reducing the dose of ODV from 50mg QD to QOD 
resulted in a proportional decrease in ODV AUC24h, and 
a C0h consistent with antiviral activity as observed in the 
PROXY study (ODV+sofosbuvir) . Decreasing the SMV (and 
ODV) dose from 100 to 75mg QD decreased SMV AUC24h 
less than dose proportionally . Conclusion: Doses for AL-335 
(800mg QD), ODV (25mg QD), and SMV (75mg QD) were 
selected for further evaluation in the Phase IIb OMEGA-1 
study (NCT02765490) . These doses have resulted in 100% 
SVR24 in HCV GT1, treatment-naïve pts without cirrhosis 
treated for 6 or 8 weeks in the current study AL-335-604 .
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1193
Treatment with Glecaprevir/Pibrentasvir (G/P)-
based regimens of patients with difficult to 
treat HCV infection. A compassionate use 
study.
Victor de Ledinghen1, Anne Varaut2, Jose Ursic-Bedoya3, 
Jean-Baptiste Hiriart1, Giovanna Scoazec2, Wassil Merrouche1, 
Georges-Philippe Pageaux3, Christophe Hezode2; 1Hepatol-
ogy Unit, Hopital Haut-Leveque, Pessac, France; 2Hopital 
Henri Mondor, Creteil, France; 3CHU Montpellier, Montpel-
lier, France

Failure to achieve sustained virological response (SVR) with 
hepatitis C virus (HCV) direct-acting antiviral (DAA) -based 
regimens is commonly associated with emergence of vari-
ants carrying resistance-associated substitutions (RAS) . 
The real-life efficacy and safety of G/P in such patients is 
unknown . Moreover, in some patients, for example GT2 or 
GT3 patients with cirrhosis and hemodialysis, no available 
drugs can be used . The aim of this study was to evaluate 
G/P-based regimens for 12 or 16 weeks in hard-to-treat 
patients included in a compassionate use program . Patients 
and methods . To date (June 1st), 22 patients (12 males; 
mean age: 61 years, HIV co-infected n=1, diabetes n=7, 
past history of hepatocellular carcinoma n=4, liver trans-
plant recipient n=1, hemodialysis n=5) chronically infected 
with HCV genotype 1 (n=8), 2 (n=3), 3 (n=6), 4 (n=5) have 
been included . They were treated with G/P for 12 weeks 
(n=10 and one patient with ribavirin) or 16 weeks (n=4) 
or with sofosbuvir + G/P for 12 weeks (n=7) . They had 
advanced fibrosis or compensated cirrhosis (FibroScan > 
9 .5 kPa) in 44% of cases . Six patients were DAA naïve and 
16/22 patients were DAA experienced . NS5A RAS were 
present in 11 patients, NS3 RAS were present in 2 patients, 
and NS5B RAS were present in one case . Previous treat-
ment was SOF/LDV (n=5), SOF/DCV (n=6), SOF/VEL (n=2), 
and SOF/DCV/SMV (n=2) . Results . Among one patient with 
available result at EOT, HCV RNA is undetectable . SVR4 
will be available for 22/22 patients in October 2017 . To 
date, no serious adverse events (SAE) occurred . No study 
treatment was discontinued due to SAEs . In conclusion, 
to our knowledge, for the first time, our study will eval-
uate, in real-life, G/P efficacy and safety in hard-to-treat 
patients . 
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1194 w
Congenitally dysregulated mannose metabo-
lism stimulates hepatic fibrogenesis
Charles DeRossi1, Kathryn Bambino1, Carlos Villacorta-Mar-
tin2, Takuya Sakaguchi3, Augusto Villanueva2, Scott L. Fried-
man2, Jaime Chu1; 1Department of Pediatrics, Icahn School 
of Medicine at Mount Sinai, New York, NY; 2Department of 
Medicine, Icahn School of Medicine at Mount Sinai, New York, 
NY; 3Cleveland Clinic, Cleveland, OH

Background: There is a dramatic functional consequence 
of disrupted protein glycosylation in pediatric patients 
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who carry a single inactivating mutation in mannose phos-
phate isomerase (MPI), a gene required for inter-conver-
sion of Mannose 6-Phosphate and Fructose 6-phosphate in 
N-glycosylation (termed MPI-CDG) . Children with MPI-CDG 
develop liver fibrosis early in childhood, which can prog-
ress to cirrhosis requiring liver transplantation . This mono-
genic disease demonstrates that disrupted glycosylation 
due to MPI loss provokes liver fibrosis; however, the mech-
anisms underlying this effect are not known . Broadly, the 
study of glycoproteins in liver fibrosis has been restricted 
to their use as biomarkers, but their functional contribu-
tion to hepatic stellate cell (HSC) activation and fibrosis 
has been completely overlooked . Methods: We previously 
developed a mannose-responsive zebrafish model for 
MPI-CDG using morpholino-mediated knockdown of Mpi 
in vivo (mpi morphants). Here we characterize liver pathol-
ogies found in mpi morphants through 3D reconstruc-
tion of the biliary tree, and molecular analysis of fibrotic 
gene expression in dissected livers using qPCR, without 
and with mannose supplements . We extend the fibrotic 
gene expression analysis following MPI depletion and 
mannose supplementation in human HSCs in culture (LX2 
and TWNT4) using qPCR and RNA-seq . Finally, we perform 
an in silico analysis on publically available gene expression 
databases from liver disease cohorts, to look for a more 
general correlation between Mpi expression and progres-
sive liver fibrosis . Results: Mpi depletion in zebrafish result 
in decreased liver size, with a shortened and thickened 
biliary system . Furthermore, livers from mpi morphants 
have increased expression of fibrogenic genes, a response 
that was mitigated with mannose supplementation . Simi-
larly, knockdown of MPI in human HSC in culture also 
induced expression of fibrosis markers, detected by both 
qPCR and RNA-seq . In silico analysis revealed an inverse 
correlation of MPI expression and later stages of fibrosis in 
human liver disease cohorts NAFLD/NASH (n=72, p=0 .0008), 
HBV (n=124, p=0 .0001), and cirrhosis (n=168, p=0 .02) . We 
also found that MPI expression in culture activated mouse 
primary HSC decreased over time concurrent with progres-
sive activation . In culture activated human HSC, mannose 
supplementation dose-dependently decreased expression 
of fibrotic markers . Conclusions: Integrative data from 
different species and models indicate that loss of MPI can 
provoke HSC activation . The findings raise the novel pros-
pect that modulation of mannose metabolism will reduce 
HSC activation and improve hepatic fibrosis .
Disclosures:

Scott L . Friedman - Consulting: Ironwood Pharmaceuticals, Glycotest, 
Allergan Pharmaceuticals, Madrigal Pharmaceuticals, Metacrine, Conatus 
Pharm, Jecure Therapeutics, Genfit, Galectin Therapeutics, Exalenz 
Biosciences, Abbvuiew PHarmaceuticals, Revive Therapeutics, Morphic 
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Sanofi Aventis, Chemocentryx, Nimbus Therapeutics, Bristol Myers Squibb, 
Karos Pharmaceuticals, Gemphire Pharm ., Galmed, Northern Biologics, 
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Pharma
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Kathryn Bambino, Carlos Villacorta-Martin, Takuya Sakaguchi, 
Augusto Villanueva, Jaime Chu
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Predictive value of intrahepatic hepatitis B 
virus covalently closed DNA and serum HBsAg 
in children with chronic hepatitis B treated with 
interferon
Yanwei Zhong1, Yanmin Shi1, Min Zhang1, Xiuchang Zhang2, 
Ce Shi1, Fang Chu1, Dawei Chen1, Yu Gan1, Fuchuan Wang1, 
hongfei zhang1; 1pediatric liver disease therapy and research 
center, Beijing 302 hospital, Beijing, China; 2Hebei North Uni-
versity, Zhangjiakou, China

Background/Aims: To evaluate the predictive value of intra-
hepatic cccDNA and serum HBsAg levels in children with 
HBeAg-positive chronic hepatitis B treated with interferon 
(IFN) . Methods: A total of 63 children with HBeAg-positive 
chronic hepatitis B (CHB) were enrolled . Baseline intrahe-
patic cccDNA was measured by plasmid-safe ATP depen-
dent Danes (PSAD) digestion in combination with rolling 
circle amplification (RCA) and gap-spanning selective real-
time PCR assay using formalin fixed paraffin-embedded 
liver biopsy samples; serum HBsAg level was detected 
with Electro-Chemiluminescence Immunoassay; HBV DNA 
titer, serum alanine aminotransferase (ALT), aspartate 
aminotransferase (AST), total bilirubin (TBIL), and other 
biochemical parameters were measured with standard 
procedures . Age, sex, HBV DNA, ALT, HBV cccDNA and 
HBsAg were introduced into logistic regression analysis; 
pearson’s correlation was used to analyze the correlation . 
The area under the receiver operating characteristic (ROC) 
curve was used to explore the predictive value of intra-
hepatic HBV cccDNA and serum HBsAg in children with 
CHB receiving 48 weeks IFN . The difference between intra-
hepatic cccDNA and serum HBsAg level in the predictive 
value of achieving HBsAg seroconversion was compared 
by paired chi-square test . Results: Age, baseline intrahe-
patic cccDNA level and serum HBsAg titer had a significant 
association with HBsAg seroconversion after 48 weeks of 
antiviral treatment . Baseline intrahepatic cccDNA level 
was positively correlated with serum HBsAg titer (r=0 .464, 
p=0 .000); Using log10 cccDNA at 0 .08copies/cell equivalent 
as cutoff, the sensitivity, specificity, positive and negative 
predictive values of predicting the likelihood of achieving 
HBsAg seroconversion were 92 .0%, 46 .2%, 86 .8% and 
60 .0% respectively; using log10 HBsAg at 3 .68IU/mL equiv-
alent as cutoff, the sensitivity, specificity, positive and 
negative predictive values of predicting the likelihood 
of achieving HBsAg seroconversion were 86 .0%, 69 .2%, 
91 .2% and 56 .3% respectively; there was no significant 
statistical difference between the serum HBsAg titer and 
intrahepatic cccDNA level in predicting the likelihood of 
achieving HBsAg seroconversion (p=0 .146) . Conclusions: 
Age, intrahepatic cccDNA level and serum HBsAg titer 
were the main factors affecting antiviral efficacy in chil-
dren with HBeAg-positive CHB . Using log10 cccDNA at 
0 .08copies/cell and log10 HBsAg at 3 .68IU/mL equivalent 
as cutoff may predict therapeutic efficacy in children with 
HBeAg-positive CHB treated with IFN at 48 weeks .
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1196
Serum HBsAg quantification to predict the 
HBeAg serum conversion in children with 
chronic hepatitis B treated with interferon
Yanwei Zhong, hongfei zhang, Yanmin Shi, Ce Shi, Fang Chu, 
Yu Gan, Dawei Chen, Zhiqiang Xu, Yi Dong, Shishu Zhu, 
Min Zhang; pediatric liver disease therapy and research cen-
ter, Beijing 302 hospital, Beijing, China

Background/aim: The levels of hepatitis B surface antigen 
(HBsAg) may predict the efficacy to antiviral therapy in 
adults with chronic hepatitis B (CHB), however, the clinical 
utility about the predicting the HBeAg seroconversion in 
children with CHB treated with conventional interferon 
(IFN) is seldom known . The aim of study is to explore the 
predictive value of HBsAg quantification on the HBeAg 
seroconversion in children with CHB . Methods: 198 HBeAg 
positive children patients with CHB treated with IFN for 
48 weeks were enrolled, and were further followed up 
for 24 weeks after treatment . HBV DNA, HBeAg, ALT and 
HBsAg were determined at baseline and throughout the 
antiviral therapy(week 12, 24, 36 and 48) . These patients 
were divided into two groups based on the levels of HBsA-
g↓1500IU/ml and HBsAg≥1500IU/ml in the baseline, week 
12 and 24, respectively . Its predictive value on the HBeAg 
seroconversion at weeks 48 of treatment were analyzed . 
Results: 93 .7%(59/63) patients in the group of HBsA-
g↓1500IU/ml achieved virological response(VR) at week 12, 
75 .2%(94/125) patients in the group of HBsAg≥1500IU/
ml achieved VR . Compared with the group with levels 
of HBsAg≥1500IU/ml, there was significant difference in 
the loss rate of HBeAg, HBsAg and HBeAg seroconversion 
rate in the group of HBsAg↓1500IU/ml . The former showed 
that the loss rate of HBeAg (65 .1% vs 29 .6%, p=0 .000), 
the loss rate of HBsAg (58 .7% vs 15 .2%, p=0 .000), and 
the HBeAg seroconversion rate (46 .0% vs 27 .2%, p=0 .010) . 
90 .9%(80/88) patients achieved virological response(VR) 
at week 24, 70 .7%(65/92) patients in the group of HBsA-
g≥1500IU/ml achieved VR . Compared with HBsAg≥1500IU/
ml group, there was also significant difference in the loss 
rate of HBeAg, HBsAg and HBeAg seroconversion rate in 
the group of HBsAg↓1500IU/ml at week 24 . The former 
showed that the loss rate of HBeAg (58 .0% vs 25 .0%, 
p=0 .000), the loss rate of HBsAg (55 .7% vs 4 .3%, p=0 .000), 
and the HBeAg seroconversion rate (43 .2% vs 23 .9%, 
p=0 .006), but there was no difference in HBeAg serocon-
version rate (39 .3% vs 32 .6%, p=0 .484) in the baseline 
between the group of HBsAg≥1500IU/ml and the group 
of HBsAg↓1500IU/ml . Conclusions: HBsAg level (↓1500IU/
ml) in week 12 and 24 has high predictive value of HBeAg 
seroconversion in children CHB patients treated with IFN .
Disclosures:

The following people have nothing to disclose: Yanwei Zhong, 
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Transcription Factor GATA4 promotes EMT in 
Human Hepatoblastoma Cells
Tea Soini1, Marjut Pihlajoki1,2, Katja Eloranta1, Antti Kyrön-
lahti1,2, David B. Wilson2, Markku Heikinheimo1,2; 1Children’ 
Hospital, University of Helsinki, Helsinki, Finland; 2Department 
of Pediatrics, Washington University in St Louis, St Louis, MO

Background: Hepatoblastoma (HB) is an embryonal tumor 
that accounts for two thirds of childhood liver malignan-
cies . Transcription factor GATA4 is crucial for early liver 

development, but absent from normal postnatal hepato-
cytes . GATA4 is frequently overexpressed in HBs and it is 
shown to promote malignancy in HB cells by regulating 
the intrinsic apoptotic pathway and thus sensitizing these 
cells to doxorubicin . Epithelial-mesenchymal transition 
(EMT), a phenomenon often seen in cancer progression, 
has also been linked to GATA factors . In the present 
study, we clarify the role of GATA4 in HB cell function and 
EMT . Methods: GATA4 was downregulated with siRNA in 
human HB cell line HUH6 . RNA microarray hybridization 
was performed on GATA4 silenced and control cells . The 
microarray results were verified with qPCR, western blot-
ting, and immunofluorescence staining . HUH6 cell viability 
was assessed with WST-1 cell viability assay . Results: 
Microarray hybridization revealed 113 differentially 
expressed genes . 20/113 of these genes were related to 
EMT process . GATA4 is involved in the cytoskeleton orga-
nization . Expression of several actin dynamics associated 
genes (AHNAK, RHOU, RHOB, DOCK8, SRC, and ADD3) 
was changed (p<0 .01) in GATA4 silenced HUH6 cells when 
compared to controls . Wnt signaling pathway compo-
nent and adherens junction mediator CTNNB1 was also 
significantly downregulated . Silencing GATA4 induced 
a cadherin switch, i .e . significant upregulation of N-cad-
herin and downregulation of E-cadherin, in both mRNA 
and protein levels . Expression levels of extracellular matrix 
components metalloprotease MMP1, COL4A1, and metal-
lopeptidase inhibitor TIMP2 were significantly downreg-
ulated (p< 0,05) in GATA4 siRNA treated cells . GATA4 
downregulation also significantly reduced the cell viability 
when compared to control . Conclusion: GATA4 promotes 
motility, reduces adhesion and apico-basal polarity, and 
increases cell viability in HUH6 HB cells
Disclosures:
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Characterisation of a novel space in neonatal 
and adult extrahepatic bile duct
Jessica Llewellyn1, Gauri Khandekar1, Alyssa Kriegermeier2, 
Neil Theise3, Rebecca G. Wells1; 1Medicine, University of Penn-
sylvania, Philadelphia, PA; 2Gastroenterology, Children’s Hos-
pital of Philadelphia, Philadelphia, PA; 3Pathology, New York 
University, New York, NY

Background: Biliary atresia (BA) is a complex pediatric 
liver disease that begins with the obstruction of the 
extrahepatic bile duct, which then leads to disruption 
of bile flow, inflammation and ultimately liver fibrosis 
and cirrhosis . It is the leading indication for pediatric 
liver transplants . The etiology of the majority (70-80%) 
of BA cases is still unknown although several environ-
mental factors have been implicated in the disease (e .g . 
viral infections & toxins) . Recent retrospective studies 
have suggested that injury occurs prenatally, as abnormal 
levels of conjugated bilirubin are detected within days 
of birth . Mothers, however, do not develop the disease, 
suggesting a neonatal susceptibility . Key to understanding 
the pathogenesis of BA is therefore understanding differ-
ences between the neonatal and the adult extrahepatic 
bile ducts . Here we characterise the submucosal space 
of neonatal and adult extrahepatic bile ducts . Methods: 
Extrahepatic bile ducts were isolated from BALB/c mice 
at various time points from day of life 0 to adulthood, 
then studied by transmission electron microscopy (TEM), 
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lectin staining, and immunostaining . Results: The submu-
cosal space of adult mice consists of fluid- and collagen 
bundle-filled spaces . Immunostaining demonstrates that 
the collagen bundles are primarily collagen III, with elastin 
and proteoglycans . These bundles are lined by flat, spindly 
cells . In neonates younger than 15 days, this space is 
largely fluid filled with very limited numbers of collagen 
fibrils . The collagen bundles are progressively depos-
ited from around birth to day 15 . Additionally, the size 
of the collagen fibrils themselves becomes significantly 
larger (approximately 20%, from 44 to 54 in diameter) 
after postnatal day 7 . The submucosal space before post-
natal day 7 is filled with rounded and slightly elongated 
cells with large amounts of rough endoplasmic reticulum, 
suggesting highly active protein synthesis . After day 15, 
these cells are replaced by the flat, spindle-shaped cells . 
Conclusion: The submucosal space of the extrahepatic 
bile duct of neonatal and adult mice are very different, 
both structurally and in the phenotype of cells present . 
The presence of a relatively empty space lacking a cohe-
sive extracellular matrix in neonates, along with highly 
synthetic cells, may enhance the spread of bile duct injury 
and fibrosis in the neonate .
Disclosures:

The following people have nothing to disclose: Jessica Llewellyn, 
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MMP7 and relevant chemokines in NASH
Shelly Choudhury1,2, Susan S. Baker1,2, Wensheng Liu1, 
Techung Lee1, Reham Abdou1,2, Rafal Kozielski2, Rob-
ert D. Baker1,2, Lixin Zhu1; 1University at Buffalo, Buffalo, NY; 
2women and children’s hospital, Buffalo, NY

Background: Matrix metalloproteinases (MMPs) are the 
degrading enzymes of the extracellular matrix proteins, 
and are involved in tissue remodeling and repair . They 
may serve as disease markers and intervention targets for 
Nonalcoholic Steatohepatitis (NASH) . Here we examined 
the expression of MMP-7, also known as matrilysin, and 
relevant cytokines CXCL9, CXCL10 in NASH patients and 
relate them to histological signs of liver injury . MMP-7 
is postulated to cleave and inactivate these chemok-
ines- CXCL9 and 10 . Methods: Messenger RNA expres-
sion of MMPs and related genes were examined with 
our microarray dataset . Hepatic mRNA levels of MMP-7, 
CXCL9, CXCL10 were confirmed by quantitative real-time 
reverse-transcriptase polymerase chain reaction (qRT-PCR) 
with a different study cohort: 24 patients (10 females and 
14 males) with biopsy proven NASH and 12 non-diseased 
controls . Results: Microarray data showed a trend of 
increased expression of MMP-7 in NAFLD vs controls (fold 
change of 7 .22, p=0 .15); 21 .55 fold of increase of CXCL9 
(p value of <0 .05); 3 .23 fold increase of CXCL10 (p>0 .05) . 
With qRT-PCR, the quantity of MMP-7 mRNA in liver tissue 
was significantly higher in patients with NASH compared 
to controls with a fold change of 10 .36 (p<0 .05) . CXCL9 
and CXCL10 exhibited a trend of increased expression in 
patients (with fold change of 8 .83 and 3 .41, respectively) 
but the differences were not significant . MMP-7 positively 
correlated with stages of inflammation, fibrosis (both p 
values< 0 .05) . Conclusion: Significant Increase of MMP-7 
gene expression was found in NAFLD . It positively and 
significantly correlated with stage of inflammation and 
fibrosis . Increased MMP-7 expression could be a conse-
quence of elevated pro-inflammatory chemokines . Our 

results suggest that MMP-7 could serve as a marker for 
disease severity .

Disclosures:
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The ileal bile acid transport inhibitor A4250 
reduced pruritus and serum bile acid levels 
in children with cholestatic liver disease and 
pruritus: final results from a multiple-dose, 
open-label, multinational study
Ekkehard Sturm3, Ulrich Baumann4, Florence Lacaille5, 
Emmanuel Gonzales6, Henrik Arnell7, Bjorn Fischler7, Mari-
anne Hørby Jørgensen8, Richard J. Thompson9, Jan Matts-
son1, Mats Ekelund1, Erik Lindström1, Per-Göran Gillberg1, 
Kristina Torfgård1, Paresh N. Soni2; 1Albireo AB, Gothenburg, 
Sweden; 2Albireo Pharma, Boston, MA; 3University Children’s 
Hospital Tuebingen, Tuebingen, Germany; 4Medizinische 
Hochshule Hannover, Hannover, Germany; 5Necker- Enfants 
Maladies Hospital, Paris, France; 6University Hospitals of Par-
is-Sud, Paris, France; 7Astrid Lindgren Children’s Hospital, 
Karolinska University Hospital, Stockholm, Sweden; 8Rigshos-
pitalet, Copenhagen, Denmark; 9King’s College London, Lon-
don, United Kingdom

Background: Ileal bile acid transporter (IBAT) inhibition is 
a novel therapeutic concept for cholestatic pruritus and 
progression of cholestatic liver disease . A4250, a potent, 
selective inhibitor of IBAT, is minimally absorbed by the 
gut and binds reversibly to IBAT to decrease enteric bile 
acid reuptake . Methods: This phase 2 study in children 
with cholestatic liver disease and pruritus evaluated the 
safety and tolerability of A4250 and explored changes in 
serum bile acid levels (primary efficacy endpoint), pruritus, 
and sleep disturbance, among others . A4250 was adminis-
tered orally once daily for 4 weeks at 5 doses (10–200 μg/
kg) . Results: Twenty patients (8 females) aged 1 to 17 years 
were enrolled (4 patients were re-entered per protocol 
and treated at a different dose): progressive familial intra-
hepatic cholestasis (PFIC type 1, 2, or 3; n=13; 3 re-entries), 
Alagille syndrome (n=6), biliary atresia (n=3), intrahepatic 
cholestasis (n=2; 1 re-entry) . No serious AEs were deemed 
treatment related, and most AEs, including some increased 
transaminases, were transient . Serum bile acid levels were 
high at baseline (26–564 μmol/L; >20x ULN in 12 out of 
20 patients) and were reduced in a majority of patients 
(0–98% reduction (Figure) . Patient-reported diary data 
also documented improvements in pruritus (as measured 
by 3 separate scales) and sleep . The greatest improvement 
was in the 100 μg/kg cohort with absolute mean (±SEM) 
decreases of 2 .9±1 .1 points for pruritus (visual analog scale 
[VAS-Itch]; 0–10) and 3 .0±0 .9 points for sleep disturbance 
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(patient-oriented score of atopic dermatitis-sleep; 0–10) . 
Reductions in VAS-Itch were significantly correlated with 
reductions in serum bile acids (P≤0 .008; Figure) . Conclu-
sion: In this study of pediatric cholestatic diseases, A4250 
was well tolerated and reduced serum bile acid levels, 
pruritus, and sleep disturbance in most patients . A4250 
has the potential to be a significant and novel advance for 
the treatment of pediatric cholestatic disease .
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Neurocognitive status in Alagille Syndrome: 
Results of a Multi-Center Prospective Observa-
tional Study
Daniel H. Leung1, Lisa G. Sorensen2, Wen Ye3, Kieran Haw-
thorne4, Binita M. Kamath5, Vicky L. Ng5, Kathleen M. Loomes6, 
Emily M. Fredericks7, Ronald J. Sokol8, James E. Squires9, 
Saul J. Karpen10, Jean P. Molleston11, James E. Heubi12, 
Karen F. Murray13, Kasper S. Wang14, Philip Rosenthal15, Jef-
frey Teckman16, Averell H. Sherker17, John C. Magee18; for 
the Childhood Liver Disease Research Network (ChiLDReN); 
1Pediatric Gastroenterology, Hepatology and Nutrition, 
Baylor College of Medicine, Houston, TX; 2Ann & Robert H. 
Lurie Children’s Hospital of Chicago, Northwestern Univer-
sity Feinberg School of Medicine, Chicago, IL; 3Department 
of Biostatistics, University of Michigan, Ann Arbor, MI; 4Arbor 
Research Collaborative for Health, Ann Arbor, MI; 5Division 
of Gastroenterology, Hepatology and Nutrition, Hospital for 
Sick Children and University of Toronto, Toronto, ON, Canada; 
6Pediatric Gastroenterology, Hepatology and Nutrition, Chil-
dren’s Hospital of Philadelphia, Philadelphia, PA; 7Division of 
Child Behavioral Health, University of Michigan and C.S. Mott 
Children’s Hospital, Ann Arbor, MI; 8Section of Pediatric Gas-
troenterology/Hepatology/Nutrition, Children’s Hospital Colo-
rado, Aurora, CO; 9Department of Pediatric Gastroenterology, 
Hepatology and Nutrition, Children’s Hospital of Pittsburgh 
of UPMC, Pittsburgh, PA; 10Pediatric Gastroenterology, Hepa-
tology and Nutrition, Emory University School of Medicine/
Children’s Healthcare of Atlanta, Atlanta, GA; 11Pediatric Gas-
troenterology, Hepatology and Nutrition, Indiana University 
School of Medicine /Riley Hospital for Children, Indianapolis, 
IN; 12Division of Pediatric Gastroenterology, Hepatology and 
Nutrition, Cincinnati Children’s Hospital Medical Center, Cin-
cinnati, OH; 13Division of Gastroenterology and Hepatology, 
University of Washington Medical Center, Seattle Children’s, 
Seattle, WA; 14Division of Pediatric Surgery, Children’s Hospi-
tal Los Angeles, Los Angeles, CA; 15Division of Gastroenter-
ology, Hepatology and Nutrition, Department of Pediatrics, 
University of California, San Francisco, CA; 16Cardinal Glennon 
Children’s Medical Center, Saint Louis University, St. Louis, 
MO; 17Liver Diseases Research Branch, National Institute of 
Diabetes and Digestive and Kidney Diseases, National Insti-
tutes of Health, Bethesda, MD; 18University of Michigan Med-
ical School, Ann Arbor, MI

Background: The neurocognitive status of children with 
Alagille syndrome (ALGS), an autosomal dominant choles-
tatic disease with extrahepatic involvement, has not been 
well characterized . The objective of this study was to 
determine the impact of ALGS on neurodevelopment, and 
compare to children with chronic intrahepatic cholestasis 
(CIC; ± defined PFIC mutation) and alpha-1 antitrypsin 
deficiency (A1AT) . Methods: Children with native livers 
with ALGS, CIC, and A1AT from a multi-center longitudinal 
observational study (LOGIC) within the NIH-supported 
Childhood Liver Disease Research Network completed 
WPPSI-III (Wechsler Preschool & Primary Scale of Intelli-
gence) or WISC-IV (Wechsler Intelligence Scale for Chil-
dren) testing to ascertain FSIQ (Full-scale IQ) . Physical 
exam and lab data were collected ±6 months of testing . 
We compared test scores separately by disease group to 
the normal distribution using K-S tests and across diseases 
using chi-square and Kruskal-Wallis tests and explored the 
impact of clinical and laboratory variables on IQ . Logistic 
regression was performed . Results: 37 .1% of eligible 
LOGIC subjects completed testing (ALGS n=66, CIC n= 43, 
A1AT n= 98) with a mean age of 8 .2 years (range 2 .7-16 .9) . 
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The distribution of FSIQ scores (≥100, 85-99, <85) was 
significantly different between ALGS and A1AT (p=0 .011, 
Table) and mean FSIQ score in ALGS was significantly 
lower than A1AT (94 vs 101, p=0 .006) . Notably, frequency 
of FSIQ<85 (<1 SD below average) was 30 .3% in ALGS, 
18 .6% in CIC and 12 .2% in A1AT . CIC and ALGS were not 
significantly different . FSIQ distribution in ALGS was also 
significantly lower than normal (p=0 .008), while A1AT and 
CIC were not . After adjusting for test type and age, factors 
significantly associated with FSIQ < 85 in separate indi-
vidual models, included ALGS diagnosis, Hispanic ethnicity, 
severe pruritus, xanthomas, low weight and height 
z-scores, total bilirubin, GGT, AST, and alkaline phospha-
tase . In an exploratory sub-analysis among ALGS, cardiac 
disease severity (n=11 severe vs n=56 mild or none) was 
not a significant predictor of below average FSIQ (OR 1 .55, 
95% CI: 0 .35- 6 .82, p=0 .57) . Conclusions: Patients with 
ALGS appear to be at increased risk of lower IQ compared 
to children with other cholestatic liver diseases and norms . 
Nutritional impairment and liver disease severity (but not 
cardiac disease) factors appear to be related to these defi-
cits, potentially identifying targets for early intervention .
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1202
Sex disparity in response of murine sclerosing 
cholangitis to short-term FXR agonist treatment
Tiffany Shi1, Ana Catalina Arce-Clachar1, Shiva Kumar Shan-
mukhappa1, Wujuan Zhang1, Brandee Wagner2, Alexan-
der G. Miethke1; 1Cincinnati Children’s Hospital Medical 
Center, Cincinnati, OH; 2Metacrine, Inc., San Diego, CA

Background: Bile acids are drivers of progressive liver 
injury in fibrosing cholangiopathies like biliary atresia or 
PSC . Predictors for response to anti-cholestatic therapy in 
these conditions are largely undefined . Here we examine 
sex disparity in the response of Mdr2-/- mice, a preclin-
ical model for rapidly progressive biliary fibrosis, to short-
term treatment with an FXR agonist . Methods: 45-day-old 
mdr2-/- mice underwent oral gavage for 7 days with 30 

mg/kg/day of the systemic FXR agonist M345, a derivative 
of fexaramine, or with vehicle (corn oil) in controls . Serum 
liver biochemistries were determined by colorimetric 
assays and liver and intestinal gene expression was quan-
titated by Taqman-based qPCR . Results: Compared with 
males, 45-day-old female Mdr2-/- mice displayed higher 
serum levels for alkaline phosphatase (ALP: mean of 327 
vs 194 IU/L in female vs male; p=0 .01), total bilirubin (TB: 
5 .8 vs 0 .95 mg/dl; p=0 .00), ALT (1326 vs 642 IU/L; p=0 .01), 
and higher scores for bile duct proliferation (3 .6 vs 1 .75; 
p<0 .00) and fibrosis (3 .8 vs 3 .1; p=0 .04) on blinded review 
of liver histopathology . M345 administration reduced 
hepatic mRNA expression of Cyp8b1, a target gene of 
FXR, by >95% in both sexes when compared with gender 
matched vehicle controls . In female mice compared with 
controls, M345-treatment was associated with differential 
expression of intestinal FXR target genes (Fgf15: up by 
47-fold; p=0 .01 . Asbt: down by 81%; p=0 .08), decreased 
hepatic expression of pro-inflammatory Tnfa by 86% 
(p=0 .04), lowered serum liver biochemistry levels (ALP: 141 
vs 205 IU/L, p=0 .02; TB: 1 .4 vs 6 .6 mg/dl, p=0 .00; ALT: 318 
vs 906 IU/L; p=0 .01), reduced hepatic collagen deposition 
by Sirius Red, and improved weight gain (26% vs controls; 
p=0 .04) . In contrast, in male M345-treated mice compared 
with controls, changes in expression of intestinal Fgf15, 
Asbt, hepatic Tnfa, and serum liver biochemistries were 
non-significant . Compared with gender matched vehicle 
control mice, reduction of biomarkers of cholestasis 
following M345 treatment was blunted in males (% 
decrease of ALP: 14 vs 31% in male vs female, p=0 .03; 
TB: 38 vs 79%, p=0 .01) . Conclusion: Female Mdr2-/- mice 
show an aggravated sclerosing cholangitis phenotype yet 
display enhanced response to FXR agonist treatment when 
compared with male animals . While systemic FXR agonists 
down-regulate hepatic expression of Cyp8b1 in both 
sexes, improvement in sclerosing cholangitis is correlated 
with induction of intestinal FXR target genes like Fgf15 . 
Whether sex hormones directly control intestinal FXR acti-
vation and how its target genes impact progression of 
fibrosing cholangiopathy requires further investigations .
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1203
Implications of a Limited Immunoglobulin 
Repertoire in Biliary Atresia
Sarah A. Taylor1,2, Padmini Malladi2, Xiaomin Pan2, Har-
ris R. Perlman3, Peter F. Whitington1,2; 1Department of Pedi-
atrics, Ann and Robert H Lurie Children’s Hospital of Chicago, 
Chicago, IL; 2Stanley Manne Children’s Research Institute, Chi-
cago, IL; 3Department of Medicine, Northwestern University, 
Chicago, IL

Background: Biliary atresia (BA) takes two major forms: 
acquired BA (aBA) comprises >80% of cases and is thought 
to result from an aberrant immune response to a perinatal 
infection resulting in extra-hepatic bile duct obstruction; 
and syndromic BA with associated malformations (BASM), 
thought to arise from a congenital insult . We hypothe-
sized that B cells are markers of immune activation and 
the immunoglobulin (Ig) repertoire in biliary remnants 
(BR) would show focused immune activation in aBA versus 
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BASM . Methods: BR samples and local lymph nodes (LN) 
surgically removed at the time of Kasai operation were 
acquired from the repository of the NIDDK-funded Child-
hood Liver Disease Research Network (ChiLDReN) . Multi-
plex PCR performed on Ig heavy (IgH) and light (IgL) chain 
cDNA from aBA (8 BRs and 5 LNs) and BASM (4 BRs and 
5 LNs) samples yielded the frequency of unique variable 
sequences among total reads (iRepertoire, Huntsville AL) . 
Analysis of Ig clonality included calculation of the diver-
sity ratio (DR50) for each sample, which is the number of 
unique sequences constituting 50% of the total – values 
range from 0 (monoclonal) to 50 (homogeneously poly-
clonal) . The immune phenotype of aBA vs BASM was 
evaluated by variable gene family usage . The focus of the  
Ig repertoire was assessed by the % contribution of  
the 100 most prevalent CDR3 sequences in the sample to 
the total unique sequences . Results: Both aBA and BASM 
BRs contain abundant B cells as evidenced by staining 
with anti-Pax5, a B cell lineage marker . BRs of both aBA 
and BASM demonstrate restricted IgH and IgL repertoires: 
average aBA IgH DR50 value was 0 .4 and BASM was 0 .5, 
average aBA IgL kappa DR50 was 0 .6 and BASM was 0 .8 . 
IgH variable gene family usage was similar for aBA and 
BASM with the V3 gene family most dominant in both 
(49% and 48% respectively) . Igs in BRs were significantly 
more clonal than in LNs: average % contribution of top 
100 IgH CDR3s in BRs was 82% (range 51-97%) vs 17% 
(range 6-37%) in the local LNs . Paired BRs and LNs shared  
< 3% of total IgH CDR3 sequences . Conclusions: A 
restricted Ig repertoire in BRs of aBA and BASM suggests 
an antigen-driven disease . aBA and BASM have a similar 
immune phenotype suggesting a similar immune response . 
The focused Ig repertoire in BRs is distinct from that of 
the local LNs demonstrating that BA immunity is tightly 
focused on the bile duct . These findings overall support 
the mechanism of focused antigen-driven immunity in BA 
and allow for synthesis of BA-specific monoclonal anti-
bodies in future studies .
Disclosures:
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1204
Validating the Mayo model of primary scle-
rosing cholangitis outcomes in children: data 
from the Pediatric PSC Consortium
Mark R. Deneau1, Reham Abdou2, Khaled Alqoaer3, 
Mansi Amin4, ACHIYA Z. AMIR5, Marcus K. Auth6, Fateh Bazer-
bachi7, Annemarie Broderick8, Albert Chan9, Matthew Di 
Guglielmo10, Wael El-Matary11, Mounif El-Youssef7, Fed-
erica Ferrari12, Katryn Furuya7, Madeleine Gottrand13, 
Frederic Gottrand13, Nitika A. Gupta14, Matjaz Homan15, 
Binita M. Kamath16, Kyung Mo Kim17, Kaija-Leena Kolho18, 
Anastasia Konidari19, Bart Koot20, Raffaele Iorio21, 
Cara L. Mack22, Mercedes Martinez23, Tamir Miloh24, Par-
vathi Mohan25, Alexandra Papadopoulou26, Amanda Ric-
ciuto16, Lawrence J. Saubermann9, Pushpa Sathya27, 
Eyal Shteyer28, Vratislav Smolka29, Atsushi Tanaka30, 
Pamela L. Valentino31, Raghu Varier32, Veena Venkat33, 
Bernadette Vitola34, Miriam B. Vos14, M. Woynarowski35, 
Jason Y. Yap36, M. K. Jensen1; Pediatric PSC Consortium; 1Pedi-
atric Gastroenterology, University of Utah, Salt Lake City, UT; 
2State University of New York, Buffalo, Buffalo, NY; 3Prince 
Salman NW Armed Forces Hospital, Tabuk, Saudi Arabia; 4Uni-
versity of California San Francisco, San Francisco, CA; 5Tel-Aviv 
University, Tel-Aviv, Israel; 6University of Liverpool, Liverpool, 
United Kingdom; 7Mayo Clinic, Rochester, MN; 8University Col-
lege Dublin, Dublin, Ireland; 9University of Rochester, Roch-
ester, NY; 10Thomas Jefferson University, Wilmington, DE; 
11University of Manitoba, Winnipeg, MB, Canada; 12Sapienza 
University of Rome, Rome, Italy; 13Lille University Hospital of 
Lille, Lille, France; 14Emory University, Atlanta, GA; 15Univer-
sity Medical Centre Ljubljana, Ljubljana, Slovenia; 16University 
of Toronto, Toronto, ON, Canada; 17University of Ulsan, Seoul, 
Korea (the Democratic People’s Republic of); 18University of 
Helsinki, Helsinki, Finland; 19University of Manchester, Man-
chester, United Kingdom; 20Academic Medical Centre, Amster-
dam, Netherlands; 21University of Naples Federico II, Naples, 
Italy; 22University of Colorado, Aurora, CO; 23Columbia Uni-
versity, New York City, NY; 24Texas Children’s Hospital, Hous-
ton, TX; 25Children’s National Medical Center, Washington, 
DC; 26University of Athens, Athens, Greece; 27Memorial Uni-
versity, St. John’s, NL, Canada; 28Shaare Zedek Medical Cen-
ter, Jerusalem, Israel; 29Palacky University, Olomouc, Czech 
Republic; 30Teikyo University, Tokyo, Japan; 31Yale Univer-
sity, New Haven, CT; 32Northwest Pediatric Gastroenterology 
LLC, Portland, OR; 33University of Pittsburgh Medical Center, 
Pittsburgh, PA; 34Medical College of Wisconsin, Milwaukee, 
WI; 35Children’s Memorial Health Institute, Warsaw, Poland; 
36University of Alberta, Edmonton, AB, Canada

Background: No validated model to predict outcomes 
and risk stratify patients with pediatric primary sclerosing 
cholangitis (PSC) exists . Pediatricians use the Mayo Clinic 
revised natural history model of PSC which was created 
and validated with adult data . We assessed the validity 
of the Mayo model in a large cohort of children with PSC . 
Methods: The Pediatric PSC Consortium is a research collab-
oration between 36 liver disease centers . For each of 781 
patients we calculated predicted survival with native liver 
(SNL) annually using the Mayo model, which incorporates 
variceal hemorrhage history, patient age, total bilirubin, 
albumin and AST . We stratified patients into three groups 
based on Mayo risk score: low risk (< 0), medium risk (0-2) 
and high risk (>2) . We compared mean predicted prob-
ability of SNL in each group using the Mayo model with 
observed SNL calculated using the Kaplan-Meier method . 
Results: The low, medium and high risk cutoffs created 
three distinct populations of patients with progressively 
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worse outcomes, logrank p<0 .001 between all groups . 
Inflammatory bowel disease was prevalent in 80 vs . 73 
vs . 52%, while autoimmune hepatitis was prevalent in 
29 vs . 39 vs . 52% of low, medium and high risk groups, 
respectively (p<0 .001) . Large duct disease was distributed 
evenly among risk groups (p=NS) . Overall, the Mayo model 
offered reasonable discrimination of outcomes (c-statistic 
of 0 .77) . Predicted vs . observed SNL was similar in low, 
medium and high risk groups at one-year (99 vs . 99, 97 
vs . 98, and 80 vs . 79%, respectively), but disparate at 
four years (98 vs . 96, 89 vs . 79, and 33 vs . 47%, respec-
tively) . Conclusions: The revised Mayo model of PSC closely 
predicts one-year survival probabilities in children . After 
three years the model over-estimates survival in low and 
medium risk groups, and under-estimates it in the highest 
risk groups, suggesting the need for a pediatric-specific 
model . Use of a Mayo risk score to triage children into 
general low, medium and high risk groups may be clini-
cally helpful for pediatricians .
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1205
Correlation of Immune Markers with Short-
term Outcomes in Biliary Atresia following IVIg 
Treatment
Cara L. Mack1, Jeffrey Moore2, Sehee Kim3, Cathie Spino4, 
Peter F. Whitington5, Jorge A. Bezerra6, Catherine J. Good-
hue7, Vicky L. Ng8, Saul J. Karpen9, Veena L. Venkat10, Kath-
leen M. Loomes11, Kasper S. Wang12, Averell H. Sherker13, 
John C. Magee14, Ronald J. Sokol15; for the Childhood Liver 
Disease Research Network (ChiLDReN); 1Section of Pediat-
ric Gastroenterology, Hepatology, and Nutrition, Children’s 
Hospital Colorado, Aurora, CO; 2University of Michigan, 
Department of Biostatistics, Ann Arbor, MI; 3Department of 
Biostatistics, University of Michigan, Ann Arbor, MI; 4Depart-
ment of Biostatistics, University of Michigan, Ann Arbor, MI; 
5Ann and Robert H Lurie Children’s Hospital of Chicago, Chi-
cago, IL; 6Division of Pediatric Gastroenterology, Hepatology 
and Nutrition, Cincinnati Children’s Hospital Medical Center, 
Cincinnati, OH; 7Children’s Hospital Los Angeles, Los Ange-
les, CA; 8Division of Pediatric Gastroenterology, Hepatology 
and Nutrition, The Hospital for Sick Children, University of 
Toronto, Toronto, ON, Canada; 9Pediatric Gastroenterol-
ogy, Hepatology and Nutrition, Emory University School 
of Medicine/Children’s Healthcare of Atlanta, Atlanta, GA; 
10Children’s Hospital of Pittsburgh, Pittsburgh, PA; 11Pediat-
ric Gastroenterology, Hepatology and Nutrition, Children’s 
Hospital of Philadelphia, Philadelphia, PA; 12Division of Pedi-
atric Surgery, Children’s Hospital Los Angeles, Los Angeles, 
CA; 13Liver Diseases Research Branch, National Institute of Dia-
betes and Digestive and Kidney Diseases, National Institutes 
of Health, Bethesda, MD; 14University of Michigan Medical 
School, Ann Arbor, MI; 15Section of Pediatric Gastroenterol-
ogy, Hepatology and Nutrition, Children’s Hospital Colorado, 
Aurora, CO

Biliary atresia (BA) is a progressive fibroinflammatory 
cholangiopathy of infancy that is associated with activa-
tion of innate and adaptive immune responses targeting 
bile ducts . A multi-center phase I/IIA trial of intravenous 
immunoglobulin (IVIg) in BA was recently completed in 
the Childhood Liver Disease Research Network . The aims 
of this study were to determine if the peripheral blood 
mononuclear cell (PBMC) immunophenotype was altered 
in response to IVIg over time and to determine if changes 
in specific immune markers were associated with clinical 
outcomes . Methods: In 29 infants with BA, IVIg was given 
on days 3-5, 30 and 60 post- Kasai portoenterostomy (KPE) . 
Flow cytometry of PBMC cell surface markers [natural 
killer (NK), macrophage subsets, T and B cell subsets, regu-
latory T cells (Treg)] and activation markers (CD38, CD69, 
CD86, HLA-DR) was performed . Plasma cytokine analysis 
was performed with Luminex bead assay . To examine 
correlations between changes in markers and a change in 
total bilirubin from baseline to Day 90, Spearman’s Rank 
Correlation was used . Cox proportional hazard models 
were used to assess changes in markers from baseline to 
Day 60 in relation to transplant-free-survival at Day 360 . 
Results: Of 29 BA patients, 41% had a liver transplantation 
(median time to transplantation= 149 .5 days post-KPE) . 
Otherwise, all patients completed the Day 360 visit and 
were censored at that point . Spearman correlations (ρ) 
of change of an immune marker from baseline to Day 
90 with change in serum bilirubin level revealed that a 
decrease in total bilirubin was significantly correlated with 
1) decreased % HLA-DR+CD38+ NK cells (ρ=0 .775; P=0 .002), 
decreased expression of NK cell activation markers CD69 
(ρ=0 .742; P=0 .004) and HLA-DR (ρ=0 .588; P=0 .035); 2) 
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increased % Tregs (ρ=-0 .653; P=0 .011); and 3) decreased 
level of IL-8 (ρ=0 .681; P=0 .001) . Cox models of survival with 
the native liver at Day 360 revealed that increased % of 
HLA-DR+CD38+ NK cells at Day 60 (HR= 1 .15; 95% CI: 1 .00-
1 .32; P=0 .055) and increased plasma IL-8 levels at Day 60 
(HR=1 .01; 95% CI: 1 .00-1 .01; ρ=0 .001) were significantly 
associated with an increased risk of transplant or death by 
Day 360 . Conclusion: Favorable outcomes in BA were asso-
ciated with decreased activated NK cells and IL-8 levels, 
and increased Tregs in the first 60 and 90 days post-KPE . 
It is unclear if IVIg treatment was responsible for these 
changes, or if they represented the natural history of BA . 
Future studies aimed at determining the specific role of 
NK and Treg cells and IL-8 in bile duct injury could result 
in the use of immunotherapies targeting inhibition of NK 
cells and IL-8 and enhancement of Tregs .
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CD71+ erythroblasts are novel regulators of 
bile duct Injury and the phenotype in experi-
mental biliary atresia
Li Yang1, Pranavkumar Shivakumar1, Jeremy Kinder2, 
Singsing Way2, Bryan Donnelly3, Zhenhua Luo1, Jun Li1, 
Reena Mourya1, Sridevi Gutta1, Jorge A. Bezerra1; 1Gastro-
enterology, Hepatology and Nutrition, Cincinnati Children’s 
Hospital Medical Center, Cincinnati, OH; 2Division of Infec-
tious Diseases and Perinatal Institute, Cincinnati Children’s 
Hospital Medical Center, Cincinnati, OH; 3Pediatric and Tho-
racic Surgery, Cincinnati Children’s Hospital Medical Center, 
Cincinnati, OH

Background: Extramedullary hematopoietic cells are short 
lived in the postnatal liver and persist in infants with 
biliary atresia (BA) . Their potential role in pathogenesis 
of disease, however, is largely undefined . Here, we inves-
tigate whether CD71+ erythroblasts (lineage negative, 
hematopoietic cells that populate the embryonic and peri-
natal liver) modulate the neonatal immune response in BA . 
Methods: mRNA expression for CD71 and CD235a (surface 
markers defining hepatic erythroblasts) was quantified in 
livers of infants with BA and normal controls . In mecha-
nistic in vivo studies, 20 μg of anti-CD71 depletion antibody 
or IgG2a isotype was injected intraperitoneally into BALB/c 
mice within 12 hours after birth, followed by an inoculation 
of 1 .5×106 ffu of rotavirus (RRV) 12 hours later to induce 
experimental BA . Clinical phenotype and histology of liver 
and extra-hepatic bile ducts were examined over 3 weeks . 
CD71+ erythroblasts and other immune cells in liver were 
investigated by flow cytometry at 72h after RRV infection . 
Results: In liver biopsies from BA patients at the time of 
diagnosis, CD71 and CD235a mRNAs were co-expressed in 
the subgroup of patients with lower conjugated bilirubin, 
ALT and fibrosis scores . Exploring the biological basis for 
this association, the antibody depletion of hepatic CD71+ 
erythroblasts in neonatal mice resulted in significantly 
better weight gain, less jaundice, and higher survival rate 

(57 .1% compared to 18 .7% in isotype controls, P<0 .0001) . 
Histologically, portal inflammation was suppressed in 
78 .6% of livers from CD71 cell-depleted mice . In extrahe-
patic bile ducts, the epithelial mucosa appeared intact and 
the lumen was patent in 71 .4% of mice (versus 7 .1% in 
non-depleted RRV infected mice) . Searching for the mech-
anisms of protection against the disease phenotype, we 
quantified hepatic mononuclear cells by FACS and found 
that depletion of CD71+ erythroblasts decreased NK cells 
(19 .9±1 .8% vs 11 .9±0 .6% in controls, P=0 .008), macro-
phages (16 .2±0 .9% vs 8 .1±1 .2%, P=0 .003) and plasmacy-
toid dendritic cells (25 .2±0 .7% vs 17 .8±1 .5%, P=0 .004) . 
Most notably, CD71-containing hepatic mononuclear cells 
from neonatal mice suppressed the activation of cells from 
adult mice in co-culture in response to anti-CD3 stimu-
lation (TNFa expression decreased to 206±75 vs 377±49 
pg/mL in controls) . Conclusion: The depletion of CD71+ 
erythroblasts protected neonatal mice from RRV-induced 
biliary injury and improved long-term outcome . The ability 
of these cells to suppress the activation of immune cells 
and decrease the liver infiltration by NK, macrophages 
dendritic cells point to a role of CD71+ erythroblasts in 
pathogenesis of BA .
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Post-natal development of the biliary glycoc-
alyx and biliary epithelial barrier
Gauri Khandekar1, Jessica Llewellyn1, Alyssa Kriegermeier2, 
Rebecca G. Wells1; 1Medicine, University of Pennsylvania, Phil-
adelphia, PA; 2Gastroenterology, Childrens Hospital Of Phila-
delphia, Philadelphia, PA

Background and Aims: Biliary atresia (BA) is a pediatric 
cholangiopathy wherein the extrahepatic bile ducts are 
damaged and become fibrotic and obstructed, resulting 
in cholestasis with progressive inflammation and fibrosis 
of the ducts and liver . Data from large human studies and 
animal models suggest that damage in BA occurs in the pre- 
or immediate post-natal period, although the reasons for 
this period of susceptibility to injury are not known . Chol-
angiocytes, the epithelial cells lining the intra- and extra-
hepatic ducts of the biliary tree, are remarkable in that 
they withstand extremely toxic bile salts . Published studies 
have suggested that cholangiocytes stabilize bicarbonate 
on their apical surface by maintaining a glycocalyx and 
that this protects them from bile acid toxicity (Hohenester 
S, Hepatology . 2012:55-1) . Changes in the biliary glycocalyx 
may make the cholangiocytes vulnerable to damage . In 
this study, we investigated potential cholangiocyte protec-
tive mechanisms in the bile ducts of neonatal and adult 
mice . Methods: Extrahepatic bile ducts (EHBDs) and livers 
were isolated from BALB/c-mice at different ages from 0 
days of age (doa) through adult and were examined by 
transmission electron microscopy (TEM) . The glycocalyx 
was also visualized by using specific stains: a lectin panel, 
Alcian blue and Periodic acid/Schiff staining . Results: TEM 
analysis showed a 20-30 nm thick continuous glycocalyx in 
the adult EHBDs . The glycocalyx was observed as early as 0 
doa neonatal EHBDs, but was extremely patchy and varied 
in thickness from 0 nm-10 nm . This was observed until 7 
doa after which the glycocalyx was uniform and the same 
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thickness as seen in adults . A similar pattern was also seen 
in the intrahepatic bile ducts (IHBDs) . TEM findings were 
further verified with the lectin panel, Alcian blue and PAS 
staining . TEM images also showed prominent intercel-
lular spaces between neonatal cholangiocytes, in many 
cases without visible cell-cell junctions, when compared 
to adult EHBDs . The intercellular spaces became smaller 
with an increase in age . Spaces were not seen and cell-
cell junctions were well developed in adult EHBDs . The 
cell-cell junctions of the cholangiocytes of IHBDs appeared 
adult-like even in the neonates . Conclusions: The EHBDs 
and IHBDs of the early neonatal mouse lack the uniform 
and thick glycocalyx seen in adult ducts . Neonatal EHBD 
demonstrate immature cell-cell junctions and large gaps 
between cells, consistent with high permeability . These 
findings suggest that the neonatal bile duct, especially the 
EHBD, may be uniquely susceptible to injury from bile or 
agents within bile .
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Biliatresone, a toxin causing biliary atresia, 
leads to increased mRNA and protein expres-
sion of CX3CL1, a leukocyte adhesion ligand, 
in mouse cholangiocytes and organoids
Alyssa Kriegermeier1, Pierre-Marrie Lavrut2, Orith Wais-
bourd-Zinman3, Rebecca G. Wells2; 1The Children’s Hospital 
of Philadelphia, Philadelphia, PA; 2University of Pennsylvania 
School of Medicine, Philadelphia, PA; 3Schneider Children’s 
Medical Center of Israel, Tel-Aviv, Israel

BACKGROUND & AIMS-Biliary atresia (BA) is a neonatal 
inflammatory fibrosing cholangiopathy of unknown 
etiology . Our group previously isolated a novel toxin, 
biliatresone, from plants responsible for outbreaks of 
a BA-like disease in Australian livestock . In our current 
study, we aimed to identify changes in pro-inflammatory 
cytokines and receptors triggered by biliatresone that 
are potentially relevant to the progressive inflammatory 
bile duct injury seen in BA . METHODS- Cultured mouse 
cholangiocytes were exposed to biliatresone or DMSO 
(control) for 24h and gene expression was evaluated using 
a Qiagen PCR array for 84 pro-inflammatory cytokines/
receptors . qRT-PCR testing was done to confirm changes in 
expression of CX3CL1 specifically . Enzyme-linked immuno-
sorbent assay (ELISA) for CX3CL1 was performed on condi-
tioned media . Cholangiocyte organoids were generated 
by growth in 3D culture and then treated with DMSO or 
biliatresone for 24h . Organoids were stained with anti-
CX3CL1 antibody and imaged with confocal microscopy . 
CX3CL1 staining intensity was quantified via ImageJ soft-
ware . RESULTS- The initial PCR array reported an increase 
in 10 cytokines/receptors in cholangiocytes treated with 
biliatresone compared to control: CX3CL1 (fractalkine), 
CXCL10, CSF1, CSF3, IL15, IL17a/f, IL1r1, IL6ra, and Tnfsf13 . 
The increased expression of CX3CL1 was confirmed by 
qRT-PCR, which showed an 11 .8±0 .644 (mean±SEM)-fold 
increase in biliatresone-treated cholangiocytes . CX3CL1 
exists in both soluble and membrane-bound forms . An 
ELISA for CX3CL1 showed no increase in soluble CX3CL1 
in biliatresone treated media compared to DMSO treated 
media; however, organoids treated with biliatresone had 
a 6 fold increase in CX3CL staining compared to DMSO-
treated organoids which was statistically significant 

(P< .001) . CONCLUSIONS- Biliatresone induces increased 
CX3CL1 expression in cholangiocytes at both the mRNA 
and protein levels . This increase appears to be in the 
membrane-bound form of CX3CL1, which is known to 
be expressed on epithelial cells and promotes the adhe-
sion and transmigration of leukocytes . Our data using 
mouse cholangiocytes are consistent with the dramatically 
increased CX3CL1 expression observed in human BA livers 
(Okamura et al ., Participation of natural killer cells in the 
pathogenesis of bile duct lesions in biliary atresia . J . Clin . 
Pathol . 2013;66(2):99–108) and could explain the inflam-
matory response in the extra-hepatic biliary tree and liver 
parenchyma that occurs in BA after an initial insult . Further 
studies are currently in process to validate other cytokine 
changes and to demonstrate their functional relevance in 
propagation of bile duct injury . 
Disclosures:

The following people have nothing to disclose: Alyssa Kriegermeier, Pierre-
Marrie Lavrut, Orith Waisbourd-Zinman, Rebecca G . Wells

1209
Transient elastography predicts transplant free 
survival in biliary atresia patients
Chee-Seng Lee1, Mei-Hwei Chang2,3, Yen-Hsuan Ni2,3, Hong-
Yuan Hsu2, Huey-Ling Chen2,3, Jia-Feng Wu2; 1Department 
of Pediatric, Taipei Tzu Chi Hospital, Buddhist Tzu Chi Med-
ical Foundation, Taipei, Taiwan; 2Department of Pediatric, 
National Taiwan University Hospital, Taipei, Taiwan; 3Hep-
atitis Research Centre, National Taiwan University Hospital, 
Taipei, Taiwan

Background: Kasai operation restores some biliary flow 
in biliary atresia (BA) patients, vast majority of patients 
still developed progressive hepatic fibrosis . The aim of 
our study is to identify the severity of liver fibrosis in BA 
patients after Kasai operations and to investigate the 
impacts of liver fibrosis on patients’ outcome . Method: 
We enrolled BA patients who had not received liver trans-
plant from 2014 September to 2016 December at National 
Taiwan University Children Hospital . Liver stiffness measur-
ament (LSM) was performed using transient elastography 
(TE, Fibroscan®) . AST to Platelet Ratio Index (APRI), 
Fibrosis-4 (FIB-4) scores were recorded at enrollment . We 
recorded the time the patients deceased or received liver 
transplant due to disease progression . Results: 56 patients 
were enrolled at mean age of 7 .95±1 .07 year-old and 
were follow-up for 1 .55±0 .74 years . 6 (10 .7%) patients 
received liver transplantation and 1(1 .7%) patient died 
during follow-up . APRI score and LSM were significant 
higher in those who need liver transplant or died because 
of diseases . LSM and APRI score are good indicator for 
predicting transplant free survival (TFS) in BA patients 
with area under the receiver operating characteristic 
(AUROC) 0 .80; 95%CI (P=0 .001), 0 .67-0 .90 and AUROC 
0 .75; 95%CI, 0 .60-0 .86 (P=0 .02) respectively . In multiple 
linear regression, only LSM showed statistical significance 
(OR 7 .37, 95%CI 1 .13-47 .92, P-value =0 .036), while APRI 
score and FIB-4 did not . Multivariate Cox-proportional 
hazards model including patients age, gender, Kasai oper-
ation ages, APRI score and LSM showed that LSM greater 
than 42 .2 kPA is the only independent variable that asso-
ciates with decrease TFS in BA patients (Hazard ratio 7 .86, 
95%CI 1 .10-55 .78, P=0 .04) . Conclusions: TE is a non-inva-
sive method to evaluate liver fibrosis and predict TFS in 
patients .
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Kaplan-Meier curves show decrease transplant free survival 
of patients with liver stiffness > 42 .2 kPa .
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1210
Unraveling the Relationship between Itching, 
Scratch Scales and Biomarkers in Children with 
Alagille Syndrome
Binita M. Kamath1, Benjamin L. Shneider2, Cathie Spino3, 
John C. Magee4, Peter F. Whitington5, Kenneth D. Setchell6, 
Alexander G. Miethke7, Jean P. Molleston8, Cara L. Mack9, 
Robert H. Squires10, Karen F. Murray11, Kathleen M. Loomes12, 
Philip Rosenthal13, Saul J. Karpen14, Daniel H. Leung15, Ste-
phen L. Guthery16, Danny Thomas17, Averell H. Sherker18, 
Ronald J. Sokol19; for the Childhood Liver Disease Research 
Network (ChiLDReN); 1Division of Gastroenterology, Hepatol-
ogy and Nutrition, Hospital for Sick Children and University of 
Toronto, Toronto, ON, Canada; 2Pediatric Gastroenterology, 
Hepatology and Nutrition, Baylor College of Medicine, Hous-
ton, TX; 3Department of Biostatistics, University of Michigan, 
Ann Arbor, MI; 4University of Michigan Medical School, Ann 
Arbor, MI; 5Ann and Robert H Lurie Children’s Hospital of 
Chicago, Chicago, IL; 6Department of Pediatrics – Pathology, 
Cincinnati Children’s Hospital Medical Center, Cincinnati, OH; 
7Division of Pediatric Gastroenterology, Hepatology and Nutri-
tion, Cincinnati Children’s Hospital Medical Center, Cincinnati, 
OH; 8Pediatric Gastroenterology, Hepatology and Nutrition, 
Indiana University School of Medicine /Riley Hospital for Chil-
dren, Indianapolis, IN; 9Section of Pediatric Gastroenterology/
Hepatology/Nutrition, Children’s Hospital Colorado, Aurora, 
CO; 10Children’s Hospital of Pittsburgh, Pittsburgh, PA; 11Divi-
sion of Gastroenterology and Hepatology, University of Wash-
ington Medical Center, Seattle Children’s Hospital, Seattle, 
WA; 12Pediatric Gastroenterology, Hepatology and Nutrition, 
Children’s Hospital of Philadelphia, Philadelphia, PA; 13Divi-
sion of Gastroenterology, Hepatology and Nutrition, Depart-
ment of Pediatrics, University of California, San Francisco, San 
Francisco, CA; 14Pediatric Gastroenterology, Hepatology and 
Nutrition, Emory University School of Medicine/Children’s 
Healthcare of Atlanta, Atlanta, GA; 15Pediatric Gastroenter-
ology, Hepatology and Nutrition, Baylor College of Medicine, 
Houston, TX; 16Pediatric Gastroenterology, Hepatology and 
Nutrition, University of Utah, Salt Lake City, UT; 17Department 
of Gastroenterology, Children’s Hospital Los Angeles, Los 
Angeles, CA; 18Liver Diseases Research Branch, National Insti-
tute of Diabetes and Digestive and Kidney Diseases, National 
Institutes of Health, Bethesda, MD; 19Section of Pediatric Gas-
troenterology, Hepatology and Nutrition, Children’s Hospital 
Colorado, Aurora, CO

Background Pruritus is a debilitating symptom for patients 
with cholestasis related to Alagille syndrome (ALGS) and 
a management challenge for physicians . The pathophys-
iology and biochemical correlates of cholestasis-induced 
pruritus have not been elucidated resulting in difficulties 
in selecting appropriate endpoints for the evaluation of 
novel therapies for pruritus . We intended to characterize 
pruritus and associated markers in ALGS subjects who 
were part of a randomized double-blind placebo-con-
trolled trial (ITCH) of maralixibat (previously LUM001; 
SHP625), an Apical Sodium-dependent Bile Acid Trans-
porter (ASBT) inhibitor, for cholestasis-induced pruritus . 
Methods Clinical features of ALGS were recorded at base-
line and itching was assessed using a novel patient-derived 
digital diary based on twice-daily caregiver observation of 
itching severity (Itch Reported Outcome, ItchRO™[Obs], 
range 0-4[severe]) and the Clinician Scratch Scale (CSS), 
(range 0-4[severe]) . Subjects were eligible for the trial if 
they had an average daily ItchRO score of ≥2 over a 2-week 
period . Serum biomarkers considered to be associated 
with pruritus were assessed . Correlations were calculated  
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to compare baseline itching scores with biomarkers . 
Results 37 subjects with median age of 6yrs (1-17) were 
enrolled [Table 1] . 35 had mutations in JAGGED1 and 2 in 
NOTCH2 . No association was identified between either CSS 
or ItchRO scores and serum bile acids (r=-0 .08; p=0 .6 for 
both) or autotaxin levels (r=0 .22; p=0 .2 for CSS and r=0 .28; 
p=0 .3 for ItchRO) . No association was identified between 
CSS and ItchRO scores (r=0 .22; p=0 .2) . QOL was mark-
edly reduced as measured by PedsQL (Parent) total score, 
however there was no significant association between 
these scores and CSS or ItchRO scores (r= -0 .23; p=0 .2 for 
CSS and r=-0 .16; p=0 .36 for ItchRO) . Conclusions This study 
highlights the complexity of assessing pruritus in children 
with ALGS . Clinician and caregiver observations of itching 
do not correlate with each other, or with putative serum 
biomarkers of pruritus . The severity of pruritus, measured 
with either a novel or known disease-specific instrument, 
did not correlate with QOL, assessed with a generic tool . 
It should be noted that only patients with moderate to 
severe pruritus were studied . These observations need to 
be taken into account when assessing surrogate endpoints 
for clinical trials of therapies for pruritus .

Baseline Characteristics

*7-alpha-hydroxy-4-cholesten-3-one; biomarker of bile acid 
biosynthesis

**Enzyme synthesizing lysophosphatidic acid; suspected pru-
ritogen
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1211
Some Considerations About FibroScan In Extra-
hepatic Cholestatic Liver Disease
Sowon Park, Seung Kim, Hong Koh; Department of Pediat-
rics, Yonsei University College of Medicine, Seoul, Korea (the 
Republic of)

Background: Although liver FibroScan is one of the non-in-
vasive methods which can be done easily to detect the 
severity of liver fibrosis, its reliability in extrahepatic 
cholestatic liver disease has been questioned recently . We 

analyzed five non-invasive methods in cholestatic liver 
disease to validate the diagnostic performance of Fibro-
Scan . Materials and Methods: Retrospective cohort study 
was done in 135 patients with biliary atresia, the most 
common extrahepatic cholestatic liver disease in children, 
at Severance Children’s Hospital from January 2007 to 
December 2016 . Medical records were reviewed, including 
clinical and demographic data such as biochemical param-
eters indicating hepatic injuries, liver histopathology, 
liver stiffness measurement, Aspartate aminotransferase 
(AST)–to-platelet ratio index (APRI), AST/Alanine amino-
transferase (ALT) ratio (AAR), Fibrosis-4, and gamma-glu-
tamyl transpeptidase (GGT)-to-platelet ratio (GPR) . The 
five non-invasive methods were evaluated to see their 
correlations with liver fibrosis . Results: The patients were 
categorized into four groups according to the Metavir 
score . Mean age and biochemical parameters such as total 
and direct bilirubin, AST, ALT, Platelet, and Prothrombin 
time in international normalized ratio showed statistically 
significantl difference among the four fibrosis scoring 
groups . Five non-invasive methods were analyzed to vali-
date the diagnostic performances . Liver stiffness measure-
ment appeared to have good diagnostic performance in 
the extent of liver fibrosis (Area Under Receiver Oper-
ating Characteristic of liver stiffness measurement is 0 .81 
(F 0~1 vs 2~4), 0 .74 (F 0~2 vs 3~4) and 0 .86 (F 0~3 vs 4) 
correspondingly) . By using Youden’s index, we have calcu-
lated cut point values of each method (cut point is 8 .40 
kilopascal (F ≥ 2), 12 .20 kilopascal (F ≥ 3), and 17 .90 kilo-
pascal (F=4) respectively) . Conclusion: Liver FibroScan can 
be considered again as a reliable non-invasive method to 
find the extent of liver cirrhosis (F 4) in cholestatic liver 
disease . Higher cut point values should be considered for 
the proper assessment for the liver fibrosis .
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1212
Homozygous CYP7B1 mutations in Taiwanese 
patients with oxysterol 7a-hydroxylase defi-
ciency: a rare disease possibly underdiag-
nosed
Ju-Yin Chen1, Jia-Feng Wu1, Akihiko Kimura2, Hiroshi Nit-
tono3, Chee-Seng Lee4, Ho-Sheng Chen5, YU-CHUN CHIU1, Yen-
Hsuan Ni1, Mei-Hwei Chang1,6, Huey-Ling Chen1,6; Bang-Yu 
Liou, Hepatitis Research Centre, National Taiwan University 
Hospital, Taipei, Taiwan; 1pediatric, National Taiwan univer-
sity hospital, Taipei, Taiwan; 2Department of Pediatrics and 
Child Health, Kurume University School of Medicine, Kurume, 
Japan; 3Junshin Clinic Bile Acid Institute, Tokyo, Japan; 4Bud-
dhist Tzu Chi Medical Foundation, 5. Department of 
Pediatrics, Taipei Tzu Chi Hospital, Taipei, Taiwan; 5Depart-
ment of Pediatrics, National Taiwan University Hospital Hsin-
Chu Branch, Hsin-Chu, Taiwan; 6Hepatitis Research Centre, 
National Taiwan University Hospital, Taipei, Taiwan

Background . Inborn errors of bile acid metabolism (IEBAM) 
are rare genetic disorders that can present as neonatal 
cholestasis, neurologic disease or malabsorption of fat-sol-
uble-vitamins . Without timely treatment with primary bile 
acids, patient may develop liver failure early in life . The 
purpose of this study is to analyze Taiwanese infants with 
biochemical and genetic diagnosis of IEBAM and docu-
ment the allele frequency of CYP7B1 hot spot mutations 
in Taiwanese population . Method . Patients with infan-
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tile intrahepatic cholestasis with suspected IEBAM were 
subjected to urinary bile acid analysis by GC/MS analysis . 
Genetic diagnosis was performed using direct sequencing 
of the target genes, or by next generation sequencing . 
Clinical symptoms, laboratory data, treatment and clin-
ical outcome were analyzed . Because three patients with 
oxysterol 7α-hydroxylase deficiency were diagnosed with 
the same homozygous mutation in the CYP7B1 gene, we 
subsequently tested this point mutation in 350 control 
subjects (700 alleles) . Results. A total of 6 cases of IEBAM 
were diagnosed during 2000-2016, three with 5β-reduc-
tase deficiency, and three with oxysterol-7α-hydroxylase 
deficiency . No case of 3β-hydroxy-Δ-C27-steroid dehydro-
genase (3β-HSD), the most commonly diagnosed IEBAM 
was found . Three unrelated infants with oxysterol 7α-hy-
droxylase deficiency were detected to have the same 
homozygous mutation p .Arg112Ter of CYP7B1 gene . Bile 
acid profiles using urine GC/MS analysis were typical for 
oxysterol 7α-hydroxylase deficiency . Both parents had 
heterozygous mutations . One case of oxysterol 7α-hy-
droxylase deficiency had recovered from liver failure after 
early treatment with chenodeoxycholic acid (CDCA) since 
3 months of age . Among 350 control Taiwanese subjects 
from general population, 349 (99 .70 %) were wild-type, 
and 1 (0 .29 %) had heterozygous mutation, with allele 
frequency of p .Arg112Ter of 0 .14% (1/700) . Conclusion. 
IEBAM is a treatable disease and should be considered 
in the differential diagnosis of infantile intrahepatic 
cholestasis . We found distinct frequency of disease types 
of IEBAM in our population . The presence of heterozy-
gous mutations in Taiwanese population suggested that 
the incidence of IEBAM may be more than expected . With 
improved awareness and timely treatment, many patients 
can have a favorable outcome .
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Use of a Comprehensive 66 Gene Panel to 
Diagnose the Causes of Cholestasis in >700 
Individuals
Saul J. Karpen1,2, Binita M. Kamath3, John J. Alexander4,10, 
Ilia Ichetovkin5, Philip Rosenthal6, William Soliman7, Rich-
ard J. Thompson8, James E. Heubi9; 1Department of Pediatrics, 
Emory University School of Medicine, Atlanta, GA; 2Children’s 
Healthcare of Atlanta, Atlanta, GA; 3Department of Gas-
troenterology, Hepatology and Nutrition, The Hospital for 
Sick Children, Toronto, ON, Canada; 4Department of Human 
Genetics, Emory University School of Medicine, Atlanta, GA; 
5Diagnostic Laboratory Services, Retrophin, Inc, San Diego, 
CA; 6Department of Pediatrics, University of California, San 
Francisco School of Medicine, San Francisco, CA; 7Hepatology 
& Gastroenterology, Retrophin, Inc, San Diego, CA; 8Institute 
of Liver Studies, King’s College Hospital, London, United King-
dom; 9Division of Pediatric Gastroenterology, Hepatology and 
Nutrition, Cincinnati Children’s Hospital Medical Center, Cin-
cinnati, OH; 10EGL Genetics, Tucker, GA

Background: Cholestasis occurs due to a wide variety 
of etiologies, often genetic in origin . Particularly in 
newborns, the broad overlap in clinical presentations 
renders utilization and prioritizing of diagnostic investiga-
tions challenging . In this setting, a timely, comprehensive 
assessment with a multi-gene panel by a CAP/CLIA- 

accredited laboratory could prove useful to patients and 
clinicians . We summarize initial findings from a testing 
program designed to discover genetic causes of cholestasis . 
Methods: The neonatal/adult cholestasis sequencing panel 
(EGL Genetics) containing 66 genes relevant to cholestasis 
was employed . Eligible patients were cholestatic, had a 
history of cholestasis without an identified cause (e .g ., 
sepsis or TPN-associated), or had unexplained liver disease . 
In-solution hybridization with a custom capture library was 
used to sequence the genes of interest . Variants were clas-
sified as benign, likely benign, variant of unknown signif-
icance (VOUS), likely pathogenic (LP), or pathogenic (P) 
according to a clinical interpretation algorithm that incor-
porated many components, including variant modeling, 
database comparisons, and population frequency . Cases 
were reported as positive if there was: 1) one P or LP variant 
in a gene for autosomal dominant disease; or 2) two P or 
LP variants in a gene for autosomal recessive disease . Cases 
were reported as likely positive if one P or LP variant and 
one suspicious VOUS were found in an autosomal recessive 
disease gene . Results: Over 1000 kits were distributed to 
clinicians in North and South America . As of Feb . 2017, 
716 were submitted for testing . Median time from receipt 
of samples in the lab to return of reports to clinicians was 
18 days . 59 cases were scored as positive (8 .2%) and an 
additional 25 were scored as likely positive (3 .5%) . Diag-
noses included Alagille syndrome, various PFICs, and bile 
acid synthesis defects (JAG1, ABCB11, HSD3B7, ABCB4) as 
well as a variety of other diseases such as Niemann-Pick C 
(NPC1) . An additional 91 cases had 1 P or LP variant identi-
fied (12 .7%) . VOUSs were identified as the sole findings in 
371 (52%) of cases . Summary/Conclusions: These findings 
support the utility of comprehensive and rapid multi-gene 
testing in diagnosing cholestasis, which has the potential 
to influence the clinical algorithm, including the role of 
liver biopsy . These findings also highlight the evolving 
understanding of gene variants in contributing to the 
pathogenesis of cholestasis . Taken together, timely imple-
mentation of a broad-based gene panel has the poten-
tial to influence clinical decision-making and initiation of 
effective therapies in patients with cholestasis .
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Pregnant Women Tenofovir Disoproxil Fuma-
rate Treatment Prevents Mother- to-Infant 
Transmission of Hepatitis B Virus by Decreasing 
Neonatal Viral Exposure
Kai-Chi Chang1,2, Huey-Ling Chen1,3, Jia-Feng Wu1, Yen-
Hsuan Ni1, Wan-Hsin Wen4, Chien-Nan Lee5, Ming-
Kwang Shyu5, Ming-Wei Lai6, Shih-Ming Chen7, Hans H. Lin8, 
Yu-Cheng Lin9, Jenn-Jeih Hsu10, Shu-Chi Mu11, Chun-
Yan Yeung12, Lung-Huang Lin13, Chun-Jen Liu14,3, Ding-
Shinn Chen14,3, Mei-Hwei Chang1,3; Taiwan Study Group for 
the Prevention of Mother-to-Infant Transmission of HBV (Pre-
MIT study); 1Pediatrics, Taiwan University College of Medicine 
and Hospital, Taipei, Taiwan; 2Emergency, Taiwan University 
College of Medicine and Hospital, Taipei, Taiwan, Taipei, Tai-
wan; 3Hepatitis Research Center, National Taiwan University 
College of Medicine and Hospital, Taipei, Taiwan; 4Pediat-
rics, Cardinal Tien Hospital, New Taipei City, Taiwan; 5Obstet-
rics and Gynecology, National Taiwan University College of 
Medicine and Hospital, Taipei, Taiwan; 6Pediatrics, Linkou 
Chang Gung Memorial Hospital, Taoyuan, Taiwan; 7Obstetrics 
and Gynecology, Taiwan Adventist Hospital, Taipei, Taiwan; 
8Internal Medicine, Buddhist Tzu-Chi General Hospital, New 
Taipei City, Taiwan; 9Pediatrics, Far Eastern Memorial Hos-
pital, New Taipei City, Taiwan; 10Obstetrics and Gynecology, 
Taipei Chang Gung Memorial Hospital, Taipei, Taiwan; 11Pedi-
atrics, Shin Kong Wu Ho-Su Memorial Hospital, Taipei, Tai-
wan; 12Pediatrics, Mackay Memorial Hospital, Taipei, Taiwan; 
13Pediatrics, Cathay General Hospital, Taipei, Taiwan; 14Inter-
nal Medicine, National Taiwan University College of Medicine 
and Hospital, Taipei, Taiwan

Backgrounds Mother-to-infant transmission of hepa-
titis B virus (HBV) from highly viremic mothers has been 
effectively prevented by maternal tenofovir disoproxil 
fumarate (TDF) treatment during pregnancy . We aimed 
to evaluate the effect of maternal TDF treatment on 
decreasing neonatal HBV viremia at birth, and to inves-
tigate the role of HBV DNA in neonatal blood to predict 
chronic HBV infection in children in a prospective, multi-
center study . Methods A total of 182 hepatitis B surface 
antigen (HBsAg)–and hepatitis B e antigen (HBeAg)-posi-
tive pregnant women were enrolled, 99 mothers received 
TDF 300 mg daily from 30-32 weeks of gestation until 1 
month postpartum, and 83 mothers in the control group 
received no medication . All infants received HBV vaccines 
and hepatitis B immunoglobulin (HBIG) at birth . Neonatal 
HBsAg and HBV DNA from peripheral blood were tested 
at the time of birth . Children with HBV infection were 
determined by positive HBsAg at 12 months old . Results 
Baseline maternal HBV viral loads between 2 groups at 
enrollment were 8 .27±0 .48 versus 8 .22±0 .51 log10 IU/mL 
(p=0 .47) . At delivery, the maternal HBV DNA in control 
and TDF groups were 8 .12±0 .69 and 4 .27±0 .98 log10 IU/
mL (P <0 .0001), with reductions of viral load from enroll-
ment to delivery of 0 .15±0 .52 and 3 .94±0 .53 log10 IU/mL 
(P <0 .0001), respectively . Of the 105/91 newborns, the 
TDF group had lower rates of HBV DNA positivity at birth 
(5 .71% versus 30 .76%, P<0 .0001), and had a trend of lower 
HBsAg positivity at birth (8 .57% versus 16 .48%, P=0 .09) . 
The mean level of neonatal HBV viral load at birth was 
also lower in TDF group than in control group (1 .00± 1 .83 
and 0 .11±0 .48 log10 IU/mL, P<0 .0001) . A lower rates of 
HBsAg positivity at 12 months-old was noted in the TDF 
group (2/105, 1 .9% versus 10/91, 11 .0%, P <0 .0001) . Multi-
variate analysis revealed that the neonatal HBsAg posi-
tivity at birth (odds ratio 4 .54, P=0 .048) and neonatal HBV 

DNA positivity at birth (odds ratio 32 .2, P=0 .003) served 
as two independent variables to predict children’s HBsAg 
positivity at 12 months-old . Conclusion TDF treatment 
decreased HBV DNA positivity at birth, and decreased 
HBsAg positivity at 12 months of age in children born to 
highly viremic mothers . Positive neonatal HBV DNA was 
highly correlated with chronic HBV infection in children .
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Early HBeAg Seroconversion in Childhood and 
Hepatocellular Carcinoma
Ho-Sheng Chen1, Jia-Feng Wu2, Huey-Ling Chen2,3, Yen-
Hsuan Ni2,3, Hong-Yuan Hsu2, Mei-Hwei Chang2,3; 1Pediatrics, 
National Taiwan University Hospital Hsin-Chu Branch, Hsinchu 
City, Taiwan; 2Pediatrics, National Taiwan University Hospital, 
Taipei, Taiwan; 3Hepatitis Research Center, National Taiwan 
University Hospital, Taipei, Taiwan

Background: Early HBeAg seroconversion before 40 years 
of age was associated with favorable long-term outcome 
in chronic hepatitis B . However, early spontaneous HBeAg 
seroconversion before 3 years of age in childhood was not 
necessarily an indicator of good prognosis . The incidence 
of hepatocellular carcinoma (HCC) between different 
HBeAg seroconversion age group in those HBeAg serocon-
version before 40 years of age had not been well demon-
strated before . This study was aimed to investigate HCC 
incidence between different HBeAg seroconversion age 
group in those HBeAg seroconversion before 40 years of 
age . Methods: From 1974 to 2012, children with chronic 
HBV infection were recruited and prospectively followed . 
Those who developed HCC before enrollment or follow 
up duration less than 2 years were excluded . Those with 
HBeAg seroconversion before 40 years of age were 
subgroup to HBeAg seroconversion before 6 years of age, 
HBeAg seroconversion between 6 to 20 years of age and 
HBeAg seroconversion between 20 to 40 years of age . The 
incidence of HCC was calculated by dividing the number 
of cases with HCC by the total person-years of follow-up . 
Comparisons of incidence between different HBeAg sero-
conversion age group were assessed by using the Poisson 
regression and Kaplan-Meier survival analysis . Results: 
A total of 620 children (364 male) were followed for 
20 .4±9 .7 years with initial ages of 6 .3 ± 4 .5 years . Among 
them, 412 cases (66 .5%) achieved HBeAg seroconversion 
before 40 years of age during follow-up: 45 cases before 
6 years of age; 255 cases between 6 to 20 years of age; 
112 cases between 20 to 40 years of age . During 12623 
person-years follow up, 3 cases, 2 cases and 1case devel-
oped HCC in those seroconversion before 6 years of age, 
between 6 to 20 years of age and between 20 to 40 years 
of age respectively . HCC incidence per 105 person-years 
was 339, 35 and 33 in those HBeAg seroconversion before 
6 years of age, HBeAg seroconversion between 6 to 20 
years of age and 20 to 40 years of age respectively . Early 
HBeAg seroconversion in childhood before 6 years of age 
had higher HCC incidence . (P=0 .02 in Poisson regression; 
P<0 .001 in log-rank test) HCC incidence had no significant 
difference between those seroconversion before 3 years 
of age and seroconversion between 3 to 6 years of age . 
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(HCC incidence: 382 and 321 per 105 person-years, respec-
tively; P=0 .9 in Poisson regression; P=0 .83 in log-rank test) 
Conclusions: Early HBeAg seroconversion in childhood 
before 6 years of age had higher HCC incidence . Regular 
follow and prompt anti-HBV treatment for decrease liver 
injury in these early inflammation cases were necessarily 
to prevent HCC in early life .
Disclosures:

The following people have nothing to disclose: Ho-Sheng Chen, Jia-
Feng Wu, Huey-Ling Chen, Yen-Hsuan Ni, Hong-Yuan Hsu, Mei-Hwei Chang

1216
Long-Term Safety of Maternal Tenofovir Diso-
proxil Fumarate Treatment during Pregnancy 
for Hepatitis B Virus Infected Mothers: a 
Follow-up Study of Mothers and Children
Wan-Hsin Wen1,2, Huey-Ling Chen3,4, Jia-Feng Wu3, Yen-
Hsuan Ni3, Chien-Nan Lee5, Ming-Kwang Shyu5, Lu-Lu Zhao6, 
Ming-Wei Lai7, Shu-Chi Mu8, Chun-Jen Liu9, Tung-Hung Su9, 
Hong-Yuan Hsu3,4, Mei-Hwei Chang3; Taiwan Study Group 
for the Prevention of Mother-to-Infant Transmission of HBV 
(PreMIT study); 1Department of Pediatrics, Cardinal Tien Hos-
pital, New Taipei City, Taiwan; 2School of Medicine, College of 
Medicine, Fu-Jen Catholic University, New Taipei City, Taiwan; 
3Department of Pediatrics, National Taiwan University Col-
lege of Medicine and Hospital, Taipei, Taiwan; 4Department 
and Graduate Institute of Medical Education and Bioethics, 
College of Medicine, National Taiwan University, Taipei, Tai-
wan; 5Department of Obstetrics and Gynecology, National 
Taiwan University College of Medicine and Hospital, Taipei, 
Taiwan; 6Department of Pediatrics, Taipei Tzu Chi Hospital, 
Buddhist Tzu Chi Medical Foundation, New Taipei City, Tai-
wan; 7Department of Pediatrics, Chang Gung Memorial Hos-
pital, Linkou, Taiwan; 8Department of Pediatrics, Shin Kong 
Wu Ho-Su Memorial Hospital, Taipei, Taiwan; 9Department 
of Internal Medicine, National Taiwan University College of 
Medicine and Hospital, Taipei, Taiwan

Background: Maternal tenofovir disoproxil fumarate (TDF) 
treatment during pregnancy to prevent mother-to-infant 
transmission of hepatitis B virus (HBV) has been increas-
ingly utilized . However, data regarding long-term effect 
beyond 1 year are lacking . This study reports the long-
term follow-up data of children and their HBV-infected 
mothers with and without TDF treatment from 30-32 
gestational weeks until 1 month postpartum in a prospec-
tive, multicenter trial . Methods: Ninety-eight children, 
aged 1 .5-5 .5 years, including 55 born to 53 mothers in the 
TDF group and 43 born to 41 mothers in the control group, 
were included . One child (1/55, 1 .8%) in the TDF group 
and four children (4/43, 9 .3%) in the control group were 
chronically infected with HBV . The mothers were tested 
at the same time as their children . Maternal HBV markers 
and children’s growth and bone metabolism markers were 
investigated . Results: The ages at which the children were 
evaluated were similar in the TDF group and the control 
group (3 .45 ± 0 .98; range, 1 .54-5 .50 vs . 3 .24 ± 1 .01; range, 
1 .48-4 .90 years, P = 0 .32) . Mothers in the TDF group and 
control group had comparable viral load (6 .74 ± 2 .73 vs . 
7 .05 ± 2 .42 log10 IU/mL, P = 0 .64), rates of hepatitis B e 
antigen seroconversion (20 .4% vs . 17 .9%, P = 1 .00), and 
rates of abnormal serum alanine aminotransferase (11 .3% 
vs . 22 .0%, P = 0 .26) . No differences in the z-scores for 
weight-for-age (0 .29 ± 0 .89 vs . 0 .23 ± 0 .92, P = 0 .75) and 
z-scores for height-for-age (0 .18 ± 1 .14 vs . 0 .32 ± 1 .00, P = 
0 .51) were detected between the children in the TDF group 

and in the control group . Children in the TDF group had 
similar serum calcium (2 .69 ± 0 .53 vs . 2 .57 ± 0 .12 mmol/L,  
P = 0 .15), serum phosphorus (5 .24 ± 0 .59 vs . 5 .16 ± 0 .60 mg/
dL, P = 0 .54), serum bone specific alkaline phosphatase 
(69 .09 ± 20 .41 vs . 66 .90 ± 21 .19 μg/L, P = 0 .62) and serum 
calcidiol (34 .56 ± 10 .19 vs . 33 .90 ± 8 .42 ng/mL, P = 0 .74) 
levels with those in the control group . Forty-two children 
underwent dual-energy x-ray absorptiometery scans of the 
left hip . No differences in the bone mineral density were 
detected between the TDF group and the control group in 
the children aged 4 years or more (0 .565 ± 0 .062 vs . 0 .571 ± 
0 .040 g/cm^2, P = 0 .81) and in the children aged 2-4 years 
(0 .509 ± 0 .065 vs . 0 .505 ± 0 .074 g/cm^2, P = 0 .90), respec-
tively . Among the children without HBV infection, the 
rates of effective serum hepatitis B surface antibody (>= 
10 mIU/mL) were comparable (87 .0% vs . 87 .2%, P = 1 .00) . 
Conclusion: TDF treatment during the third trimester of 
pregnancy was safe for HBV-infected mothers and their 
children and did not affect children’s growth and bone 
metabolism .
Disclosures:
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1217
Analysis of the efficacy and safety of sequen-
tial therapy using Pegylated Interferon and 
nucleos(t)ide analogue versus standard 
therapy for treatment of immunotolerant and 
immunoclearance cases of chronic hepatitis B 
infection in children
Seema Alam, Bikrant B. Lal, Vikrant Sood, Rajeev Khanna, 
Dinesh Rawat; Pediatric Hepatology, ILBS, New Delhi, India

Background: To evaluate the efficacy and safety of 
sequential therapy using pegylated-interferon (Peg-IFN) 
and nucleos(t)ide analogue (NA) versus standard therapy 
for treatment of children in immunoclearance and immu-
notolerant phases of chronic hepatitis B . Methods: It was 
a prospective observational study where those willing for 
sequential therapy were allocated to group 1 (Sequential 
therapy) arm and others to group 2 (Standard therapy) . 
Sequential therapy included 8 weeks of NA followed 
by 44 weeks of combination NA and Peg-IFN . In group 
2 (standard therapy), immunoclearance children were 
treated with NA monotherapy and immunotolerant chil-
dren received no therapy . HBe seroconversion, HBs sero-
conversion and loss of HBV DNA were the major outcome 
measures . Results: Sixty one children (36 immunoclear-
ance & 25 immunotolerant) were included in analysis . 
Among immunoclearance children, 17 received sequential 
therapy and 19 received standard therapy whereas among 
immunotolerant children, 12 received sequential therapy 
and 13 did not receive any therapy . In immunoclearance 
phase, sequential therapy led to higher HBe serocon-
version (58 .8% vs 15 .79%), higher HBs seroconversion 
(17 .6% vs 5 .2%) and higher virological clearance (94 .12% 
vs 52 .63%) . In immunotolerant children, there was no 
benefit of treatment with sequential therapy over obser-
vation alone . Baseline ALT > 100IU/L predicted response to 
sequential therapy with 100% sensitivity, 89 .5% specificity 
and LR+ of 9 .52 . Flu-like symptoms were common (82 .8%) 
but self resolving . None required drug discontinuation due 
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to adverse events . Conclusion: Sequential therapy leads to 
higher HBe seroconversion and higher virological response 
in children in immunoclearance phase . Children with base-
line ALT > 100 IU/ml are more likely to respond to sequen-
tial therapy . There appears to be no role of sequential 
therapy in children in immunotolerant phase . Sequential 
therapy is safe in children .

Disclosures:

The following people have nothing to disclose: Seema Alam, Bikrant B . Lal, 
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1218
Predictors of Response to Immunosuppressive 
Therapy in Pediatric Onset Autoimmune Hepa-
titis
Nicole Boschuetz1, Rebekah Karns2, Ruchi Singh2, Lin Fei3, 
Amy E. Taylor2, Kathleen M. Campbell2, William F. Balistreri2, 
Alexander G. Miethke2; 1Internal Medicine, University of Cin-
cinnati, Cincinnati, OH; 2Gastroenterology, Cincinnati Chil-
dren’s Hospital, Cincinnati, OH; 3Biostatistics Epidemiology, 
Cincinnati Children’s Hospital Medical Center, Cincinnati, OH

Background: Immunosuppressive therapy may induce and 
maintain biochemical remission in children with auto-
immune hepatitis (AIH), thereby forestalling persistent 
inflammation and progression to cirrhosis . Aim: To 
identify baseline predictors of response to immunosup-
pression, as measured by serum alanine and aspartate 
aminotransferase (ALT and AST) concentrations . Methods: 
A retrospective chart review identified 63 subjects with 
biopsy-confirmed AIH as well as serum liver biochemis-
tries and treatment information recorded at 1-3 month 
intervals for up to 18 months follow up . Treatment was 
not based on a standardized protocol . Remission--defined 
as serum ALT/AST levels below the age-adjusted upper 
limit of normal-- was categorized as sustained remission; 
remission followed by relapse; and non-remission . Base-
line predictors of relapse and non-remission as compared 
to sustained remission were identified with chi-square 
and t-tests; variable dichotomization was based on clas-
sification and regression trees (CART) . Longitudinally, 
associations between ALT/AST levels, baseline- and time-
varying covariates were determined through growth curve 
modeling . Results: Sustained remission was observed in 
59%, relapse in 21%, and non-remission in 20% . Predictors 
of non-remission included baseline overlap with primary 
sclerosing cholangitis (PSC) (OR=17, p=0 .002), and baseline 
IgG levels (OR=1 .42 per 500 unit increase, p=0 .04) . Among 
those who entered remission, lower baseline ALT (<113 .5 

IU/L; CART-identified cutpoint) was associated with higher 
risk for relapse (OR=3 .34, p=0 .005) . Longitudinally, AST 
was positively associated with baseline IgG (p=0 .008), and 
serum gamma-glutamyl transferase (p<0 .0001); ALT with 
male sex (p=0 .0002), baseline IgG (p=0 .001), serum alka-
line phosphatase (p<0 .0001) and weight (p=0 .008) . Greater 
percentage AST change during the first four weeks on 
treatment with corticosteroids predicted sustained remis-
sion (OR=1 .6 per 10% decrease, p=0 .02) . The starting and 
subsequent doses of prednisone varied and were positively 
correlated with AST/ALT levels (p<0 .0001) . Neither the 
starting nor cumulative doses of prednisone conferred risk 
for relapse . Conclusion: We identified risk factors for AIH 
non-response and relapse . Individuals with high IgG levels 
at diagnosis, overlap with PSC, or persistently elevated 
cholestatic biomarkers may not achieve biochemical remis-
sion . Those with lower baseline ALT levels and blunted 
response to immunosuppressive therapy during the first 
4 weeks are more likely to relapse . In this uncontrolled 
retrospective study, an optimal induction dose of steroids 
or weaning regimen to achieve sustained remission was 
not apparent .
Disclosures:
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1219
Evaluating for human herpesvirus-6 in children 
with liver failure of unknown etiology
Christine Yang1, Malaya Sahoo2, Audrey H. Lau1, Benja-
min Pinsky2, Olivia M. Martinez3; 1Pediatric Gastroenterology 
Hepatology and Nutrition, Lucile Packard Children’s Hospital, 
Palo Alto, CA; 2Pathology, Stanford University, Stanford, CA; 
3Surgery - Abdominal Transplantation, Stanford University, 
Stanford, CA

Background Liver failure of unknown etiology (LFUE) 
presents more frequently in children compared to adults, 
and transplant-free survival is <25% . LFUE is suspected to 
have a viral etiology, but commonly evaluated viruses are 
negative in LFUE . Human herpesvirus-6 (HHV-6) may be 
associated with LFUE in children, but studies in the liter-
ature are limited by small sample size . We present the 
largest study thus far, in which we evaluate 102 patients 
for HHV-6 in liver tissue . Methods All children who under-
went liver transplant for LFUE at a single quaternary chil-
dren’s hospital over the past 20 years were identified . 
Controls were children who underwent liver transplant for 
metabolic liver disease at the same institution . Cases and 
controls were age-matched to be within 6 months of each 
other in age at time of transplant . Sixty-five cases of LFUE 
were identified, and 51 had age-matched controls avail-
able . DNA from formalin-fixed paraffin-embedded tissue 
from the explants of all cases (n=51) and controls (n=51) 
was extracted, and quantitative PCR for HHV-6 was done . 
Fisher’s exact test was used to evaluate whether HHV-6 
was present significantly more often in cases compared to 
controls, and Mann Whitney U test was used to evaluate 
for significant differences in viral load between cases and 
controls, with p<0 .05 being statistically significant . The 
HHV-6/b-globin ratio was used to quantitate viral load 
against a standard curve . Results HHV-6 was present in 
34/51 cases (66 .7%), and 19/51 controls (37 .3%) (p=0 .005) . 
Average viral load in patients with HHV-6 was 213,207 
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copies/106 cells in cases (range: 7,293-1,102,030), and 
38,115 copies/106 cells in controls (range: 1,382-122,375) 
(p=0 .0008) . When stratifying patients by age, HHV-6 was 
present significantly more often in cases compared to 
controls up to patients <6 years in age; in particular, in 
patients <3 years in age, HHV-6 was present in 13/27 cases 
(48 .1%), and 2/27 controls (7 .4%) (p=0 .0009) . Average 
age of cases and controls was 4 years (range: 2 months-15 
years 5 months for cases, 3 months-15 years 5 months 
for controls) . Conclusions HHV-6 was present in the liver 
significantly more often and in higher quantities in chil-
dren transplanted for LFUE compared to controls, and this 
was particularly evident in children <3 years in age . Our 
data suggest HHV-6 should be evaluated for in young chil-
dren who present with LFUE . Treatment for HHV-6 exists, 
and early initiation of therapy may prevent the need for 
liver transplant . Current studies include in situ hybridiza-
tion to localize HHV-6 in the explants, and analysis of all 
samples for 16 other viruses to identify other viral etiolo-
gies for further investigation .
Disclosures:
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1220
Non-invasive assessment of Paediatric Liver 
Disease with Multi-Parametric MRI
Kamil Janowski1, Andrea Dennis4, Stella N. Kin4, Mat-
thew D. Kelly4, Mark Halberstadt4, Elzbieta Jurkiewicz3, 
Maciej Pronicki3, Malgorzata Wozniak1, Sylwia Chelstowska3, 
Wieslawa Grajkowska2, Stefan Neubauer4,5, Rajarshi Baner-
jee4, Piotr Socha1; The Chidren's Memorial Heath Institute, 
Warsaw, p.socha@czd.pl; 1Gastroenterology, Hepatology, 
Nutritional Disorders and Pediatrics, The Children’s Memo-
rial Health Institute, Warszawa, Poland; 2Pathology, The 
Children’s Memorial Health Institute, Warszawa, Poland; 
3Radiology, The Children’s Memorial Health Institute, War-
saw, Poland; 4Perspectum Diagnostics, Oxford, United King-
dom; 5OCMR, University of Oxford, Oxford, United Kingdom

Introduction. Liver biopsy is the gold standard for evalu-
ating pathology, but it is risky, costly and lacks validation 
in paediatric populations . MRI-derived iron corrected T1 
(cT1) is a promising technique that has demonstrated utility 
in stratifying adults with liver disease [1,2] . This study is 
aimed at evaluating this MRI based technique in a large 
sample of children with liver disease . Here we present the 
preliminary results . Methods We investigated 35 paedi-
atric patients (14 male; mean age 12 .7 [range 6-17yrs] with 
various liver diseases (AIH (n=24), AIH/PSC (n=3), Wilson’s 
disease (n=2), other (n=7)), and 8 healthy controls partic-
ipants (3 male; mean age 13 .6yrs . [range 7-18 yrs .]) . All 
patients received liver biopsy to stage for Ishak fibrosis 
and grade for steatosis, lobular and portal inflamma-
tion, and ballooning . A composite disease score was also 
calculated as the sum of these pathology grades/stages . 
All participants underwent multi-parametric MRI with 
the LiverMultiScan™ protocol (acquisition time <5 mins) 
from which cT1 maps were derived . High cT1 indicates 
inflammation and/or fibrosis, with cT1>875ms correlating 
with liver-related outcomes in adults [2] . Correlations 
between variables were performed using Spearman’s 
Rho, and comparisons between groups were performed 
using two-sided Kolmogorov-Smirnov (KS) tests . Results 

cT1 was significantly higher in patients (876 ms) versus 
controls (781 ms, p < 0 .01) . cT1 correlated with ballooning 
(rs=0 .52, p < 0 .001), liver fibrosis (rs=0 .51, p < 0 .001), the 
composite disease score (rs=0 .50, p < 0 .001), portal inflam-
mation (rs=0 .47, p=0 .0014) and lobular inflammation 
(rs=0 .43, p=0 .0042) . cT1 had an AUROC of 0 .91 (95% CI, 
[0 .75, 1]) for discriminating patients from controls, with a 
sensitivity, specificity, PPV and NPV of 0 .7, 1 .0, 1 .0 and 0 .5, 
respectively, at a threshold of 815 ms . Conclusions: Early 
results indicate that LiverMultiScan™ is an effective, fast 
and non-invasive technique for stratifying children with 
liver disease . References: [1] Banerjee et al . J . Hepatology 
2014; 60:69 . [2] Pavlides et al . J . Hepatology, 2016; 64:308 .
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1221
Marked Elevation of Serum Transaminase 
Levels >1,000 IU/ml in Children- Causes and 
Outcome
Harshad Devarbhavi1, Deepak Ganga1, N Sunil Kumar1, 
Tarun S. Joseph1, Vishnu V. Reddy1, Rajvir Singh2; 1Depart-
ment of Gastroenterology, St. John’s Medical College Hospi-
tal, Bangalore, India; 2Hamad Medical Center, Doha, Qatar

Background: Marked elevation rise in serum aspartate 
aminotransferase (AST) or alanine aminotransferase 
(ALT) indicates severe liver injury with variable outcome . 
These have been well characterized in adults with isch-
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emic hepatitis, viral hepatitis and drug-induced hepatitis 
as common causes . Studies in children are lacking . We 
aimed to investigate the causes and outcome of children 
with AST or ALT>1000 IU/ml . . Methods: We undertook this 
single center, retrospective, observational study during 
the period January to December 2015 . All children <18 
years with AST or ALT > 1000 IU/ml were identified from 
computer records . Patient records, including discharge 
and death summaries were reviewed . Information about 
etiology and outcome were extracted and correlated 
with elevated AST, ALT levels . Results: During the 12 
month period 255 children up to 18 years were identi-
fied which included 38 infants and neonates . The causes 
of AST or ALT>1000 u/l were as follows: dengue hepa-
titis 40 .8% (n=104), acute viral hepatitis A and E (n=33), 
ischemic hepatitis from sepsis (n=30), viral hemorrhagic 
fever (N=36), viral hepatitis undefined (n=17), ischemic 
hepatitis resulting from road traffic accident (n=6), myop-
athy (n=4), miscellaneous(n=25) . After excluding neonates 
(n=7), the overall mortality was 20 .5% (51/248) . Mortality 
was significantly more in dengue hepatitis (15/103) and 
ischemic hepatitis from sepsis (24/30) (both p<0 .001) when 
compared to other causes . Mortality in viral hemorrhagic 
fever was 3/36 . There was no mortality in acute viral hepa-
titis A and E (0/33) . The characteristics between survivors 
and non survivors are shown in Table . Significant differ-
ences were noted in serum protein, albumin and AST . No 
difference was observed in age, bilirubin, ALT and ALP . 
Conclusions: Dengue hepatitis, ischemic hepatitis from 
sepsis, acute viral hepatitis and viral hemorrhagic fevers 
are the top 4 causes of extreme elevations in transaminases 
in children . Significant mortality in the seen in the former 
two . The severe disease including associated mortality in 
dengue hepatitis in children merits further investigation .

Difference between survivors vs . non-survivors (Neonates 
excluded)
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Epidemiology of new HCV infections among 
children
Malgorzata Pawlowska, Malgorzata Pilarczyk, Pawel Rajew-
ski, Katarzyna Zieniewicz; Dep.of Pediatric Infectious Diseas-
es&Hepatology, Collegium Medicum N.Copernicus University, 
Bydgoszcz, Poland

The aim of the study was evaluation of the incidence 
of new HCV infections in children admitted to Regional 
Hospital of Infectious Diseases from May 2013 to October 
2015 . Material and methods: Retrospective analysis of 
medical records of 4358 children admitted to the Depart-
ment of Pediatric Infectious Diseases and Hepatology, 

Regional Hospital of Infectious Diseases from May 2013 to 
December 2015 was performed . The presence of anti-HCV 
antibodies was detected with ELISA method with ETI-MAX 
3000 analyser and positive screening results were verified 
(HCV RNA detection) with the qualitative test, PCR real 
time technique with COBAS TAQMAN 48 analyser . The 
study excluded patients with previously diagnosed HCV 
infection . We analyzed the age and sex of the children 
and the reason for admission to the hospital . Results: The 
presence of anti-HCV antibodies was detected in 28/4358 
[0,64%] children, among them in 13/28 [46%] girls and 
15/28 [54%] boys . Active HCV infection was confirmed in 
one 7-year old girl on the basis of HCV RNA serum level 
1,94x105 IU/mL . In 27/28 among examined children HCV 
RNA was undetectable . The reason for hospital admission 
of 27/28 children with the presence of anti-HCV antibodies 
and excluded active HCV infection were the following: 
in 12/28 children the diagnostics of vertical HCV infec-
tion, in 5/28 children the suspicion of infectious mono-
nucleosis, in 8/28 acute gastroenterocolitis, in 1 child viral 
meningitis, and in one diagnostics of fever . The reason 
of hospital admission of 7-year old girl with confirmed 
HCV infection was abdominal pain with an increase of ALT 
activity . The age of patients was from 4 weeks to 16 years 
of age including : diagnosed in vertical HCV infection from 
4 weeks to 10 months, diagnosed towards EBV infection 
from 6 to 16 years of age, treated because of diarrhea 
from 2,5 months to 12 years of age . The patient admitted 
due to viral meningitis was 4,5 year old and the one diag-
nosed towards the fever was 13 year old . Conclusion: The 
number of new HCV infections in children is decreasing .
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The Role of Kinase Fusion DNAJB1-PRKACA in 
Fibrolamellar Hepatocellular Carcinoma
Cassandra A. Kersten1, Bing Shui1, Robert J. Plummer1, 
Lixia Guo2, Angela L. Gregor1, Kenneth C. Uy1, Yanan Yang1,2, 
Michael Torbenson3, Ying Peng1, Yi Guo1,4; 1Biochemistry and 
Molecular Biology, Mayo Clinic, Rochester, MN; 2Pulmonary 
and Critical Care Medicine, Mayo Clinic, Rochester, MN; 3Lab-
oratory Medicine and Pathology, Mayo Clinic, Rochester, MN; 
4Gastroenterology and Hepatology, Mayo Clinic, Rochester, 
MN

Background: Kinase fusion has been detected in a variety 
of cancer types . Approximately 3% of cancers are associ-
ated with different kinase fusions, including fibrolamellar 
hepatocellular carcinoma (FL-HCC) . FL-HCC is a rare type of 
liver cancer that predominantly occurs in teenage popula-
tion without any previous liver disease history . It is aggres-
sive and currently surgical resection remains the only 
effective therapeutic . DNAJB1-PRKACA fusion is detected 
in at least 80% of FL-HCC cases and is considered a poten-
tial oncogenic factor . However, the causality between 
DNAJB1-PRKACA fusion and FL-HCC is not yet established . 
Methods: This study aims at investigating the function 
of DNAJB1-PRKACA fusion in FL-HCC oncogenesis using 
Drosophila and murine in vivo models . We used the Gal4/
UAS system to overexpress human DNAJB1-PRKACA fusion 
gene in Drosophila eyes and used genetic and pharmaceu-
tical inhibition of PKA activity to rescue the eye pheno-
type . We also used CRISPR/Cas9 genome engineering to 
recreate the murine chromosomal deletion equivalent to 
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that found in FL-HCC patients . gRNAs were designed to 
target murine DNAJB1 and PRKACA introns and tested 
for their editing efficiency . Co-transfection of a pair of 
effective gRNAs successfully generated a 360kb chromo-
somal deletion on chromosome 8 in murine hepatocytes . 
Multiple single cell clones were isolated, first character-
ized for their in vitro proliferation properties, and further 
inoculated subcutaneously in vivo to monitor their onco-
genicity . Results: Human DNAJB1-PRKACA fusion gene, 
when expressed in Drosophila eye progenitor cells, 
induced proliferation and differentiation phenotypes, 
including decreased eye size and abnormal eye shape . 
Both genetic and pharmaceutical inhibition of PKA activity 
rescued the fly eye phenotype . Murine hepatocyte cell 
lines carrying endogenous DNAJB1-PRKACA fusion gene 
have higher PKA activity like in FL-HCC patients . These 
engineered hepatocytes formed subcutaneous tumors at 
faster rate in vivo and significantly promoted ductular 
metaplasia tumors . Conclusion: DNAJB1-PRKACA fusion 
gene expression alone is sufficient to perturb cell growth 
and differentiation in different cellular contexts . In vivo 
modeling with engineered murine hepatocytes recapit-
ulates certain prominent aspects of FL-HCC pathological 
features, confirming its proposed role as a driver onco-
gene for FL-HCC . Our Drosophila FL-HCC model is ready 
as a medium throughput platform for FL-HCC therapeutic 
screens .
Disclosures:

The following people have nothing to disclose: Cassandra A . Kersten, 
Bing Shui, Robert J . Plummer, Lixia Guo, Angela L . Gregor, Kenneth C . Uy, 
Yanan Yang, Michael Torbenson, Ying Peng, Yi Guo

1224 w
Spectrum of Clinical Presentation and Genetic 
Causes of Mitochondrial Hepatopathies
James E. Squires1, Alexander G. Miethke18, Kieran Hawthorne2, 
Johan L. Van Hove20, Jean P. Molleston3, Nanda Kerkar4, Rob-
ert H. Squires1, Simon P. Horslen5, Nathaniel W. Barasa16, C. 
Alexander Valencia19, Estella M. Alonso6, Jorge A. Bezerra18, 
Stephen L. Guthery7, Paula M. Hertel8, Binita M. Kamath9, 
Saul J. Karpen10, Kathleen M. Loomes11, Philip Rosenthal12, 
Kasper S. Wang13, Averell H. Sherker15, John C. Magee14, Ron-
ald J. Sokol17; for the Childhood Liver Disease Research Net-
work (ChiLDReN); 1Department of Pediatric Gastroenterology, 
Hepatology and Nutrition, Children’s Hospital of Pittsburgh, 
Pittsburgh, PA; 2Arbor Research Collaborative for Health, Ann 
Arbor, MI; 3Pediatric Gastroenterology, Hepatology and Nutri-
tion, Indiana University School of Medicine /Riley Hospital 
for Children, Indianapolis, IN; 4Division of Gastroenterology, 
Hepatology and Nutrition, Childrens’ Hospital of Los Angeles, 
Los Angeles, CA; 5Division of Gastroenterology and Hepatol-
ogy, University of Washington Medical Center, Seattle Chil-
dren’s, Seattle, WA; 6Division of Pediatric Gastroenterology, 
Hepatology and Nutrition, Ann & Robert H. Lurie Children’s 
Hospital, Chicago, IL; 7Pediatric Gastroenterology, Hepatology 
and Nutrition, University of Utah, Salt Lake City, UT; 8Texas 
Children’s Hospital, Baylor College of Medicine, Houston, TX; 
9Division of Gastroenterology, Hepatology and Nutrition, Hos-
pital for Sick Children and University of Toronto, Toronto, ON, 
Canada; 10Pediatric Gastroenterology, Hepatology and Nutri-
tion, Emory University School of Medicine/Children’s Health-
care of Atlanta, Atlanta, GA; 11Pediatric Gastroenterology, 
Hepatology and Nutrition, Children’s Hospital of Philadelphia, 
Philadelphia, PA; 12Division of Gastroenterology, Hepatology 
and Nutrition, Department of Pediatrics, University of Cal-
ifornia, San Francisco, San Francisco, CA; 13Division of Pedi-
atric Surgery, Children’s Hospital Los Angeles, Los Angeles, 
CA; 14University of Michigan Medical School, Ann Arbor, MI; 
15Liver Diseases Research Branch, National Institute of Diabe-
tes and Digestive and Kidney Diseases, National Institutes of 
Health, Bethesda, MD; 16Division of Human Genetics, Cincin-
nati Children’s Hospital Medical Center, Cincinnati, OH; 17Sec-
tion of Pediatric Gastroenterology, Hepatology and Nutrition, 
Department of Pediatrics, University of Colorado School of 
Medicine, Aurora, CO; 18Division of Pediatric Gastroenterol-
ogy, Hepatology and Nutrition, Cincinnati Children’s Hospital 
Medical Center, Cincinnati, OH; 19Division of Human Genetics, 
Cincinnati Children’s Hospital Medical Center and Department 
of Pediatrics, University of Cincinnati College of Medicine, 
Cincinnati, OH; 20Section of Clinical Genetics and Metabolism, 
Department of Pediatrics, University of Colorado School of 
Medicine, Aurora, CO

Background: The Longitudinal Study of Mitochondrial 
Hepatopathies (MITOHEP) is a multi-site study supported 
by NIDDK/NIH investigating mitochondrial disorder-asso-
ciated hepatopathies (MH) in children to discern genetic 
causes, natural history, and outcomes of this rare disease 
entity . Methods: MITOHEP has prospectively collected 
demographic, clinical, laboratory, and outcome data on 
41 affected children . Inclusion criteria were 1) presence 
of acute or chronic liver disease and 2) evidence of mito-
chondrial disorder (history of mitochondriopathy, lactic 
acidosis, hypoglycemia, abnormal acyl carnitine level, or 
documented diagnosis of respiratory chain [RC] or fatty 
acid oxidation [FAO] defect) . Sanger and next-generation 
sequencing (NGS) of candidate nuclear and mitochon-
drial genes associated with RC and FAO defects, and liver/
muscle RC enzymatic testing, were performed in 20, 15, 
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and 10 subjects respectively . Results: Common extrahe-
patic manifestations at study enrollment included gastro-
intestinal (90%), neurological (78%), and hematological 
(57%) disorders . 9/41 (22%) received liver transplantation 
(LT) prior to the baseline visit . Somatic growth retarda-
tion was common (median height z-score of -1 .3) and the 
neuromuscular exam was abnormal in 65% . Those enrolled 
with a native liver had mild baseline cholestasis and hepa-
tocellular injury (median total bilirubin 0 .8 mg/dL; ALT 69 
IU/L) . In the 21 subjects (51%) with acute liver failure (ALF) 
before or concurrent with the baseline visit, prior hema-
tological problems (76 vs 40%) and LT (38 vs 5%) were 
more common compared with those without ALF; the INR 
was higher at baseline in those with native liver and ALF 
(median 2 .4 vs 1 .1, p<0 .05) . Notably, in the 12 subjects with 
ALF who had undergone genetic and biochemical testing, 
bi-allelic mutations were detected in 5 (42%; DGUOK n=1, 
HADHA [LCHAD gene] n=1, POLG n=3) . These 5 subjects 
were enrolled with native liver and survived: one under-
went LT (DGUOK), and 1 of the remaining 4 developed 
new neurological sequelae (POLG) . In 4/13 subjects with 
chronic MH, decreased muscle RC activity was noted, one 
of whom was diagnosed with SUCLA2 deficiency . In the 
chronic MH subjects, one underwent LT after enrollment 
and 5 (38%) developed new neurological complications . 
Conclusions: MH with ALF is commonly due to bi-allelic 
mutations in genes associated with mitochondrial DNA 
depletion syndromes . LT was performed more commonly 
than expected, but long-term outcomes are unknown . 
Chronic MH remains frequently idiopathic, even if NGS 
is applied . Progression of extrahepatic complications is 
common in this group, thus ultimate prognosis is variable .
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Transient elastography and controlled attenu-
ation parameter assessment of liver disease in 
children and young adults with Cystic fibrosis: 
a 3 year longitudinal study
Prita Mohanty1, Paul D. Mitchell2, Shanna M. Wiggins1, 
Denis Nguyen1, Sarah Harney1, Maureen M. Jonas1, Chris-
tine K. Lee1; 1Pediatric Gastroenterology, Hepatology and 
Nutrition, Boston Children’s Hospital, Boston, MA; 2Institu-
tional Centers for Clinical and Translational Research, Boston 
Children’s Hospital, Boston, MA

Background: Liver disease is the third leading cause of 
death in cystic fibrosis (CF) patients . Hepatic steatosis is 
a common, early sign of CF-related liver disease (CFLD) . 
Controlled attenuation parameter(CAP), obtained during 
transient elastography (TE), can detect and quantify 
steatosis . Objective: To evaluate if serial LSM and CAP 
can be used to identify and follow progression of CFLD . 
Methods: This was a longitudinal cohort study of CF 
patients seen for routine outpatient care at Boston Chil-
dren’s Hospital . CAP and LSM were obtained at enroll-
ment (January–October 2013) and annually up to 3 years . 
CFLD was defined per published criteria as: No CFLD, 
CFLD without portal hypertension (PHTN) and CFLD with 
PHTN . CFLD without PHTN criteria:recent ALT>1 .3xULN, on 
ursodiol, or abnormal liver echogenicity on imaging . CFLD 
with PHTN criteria:splenomegaly, esophageal varices on 
endoscopy, platelet count<100,000/mm3 or signs of PHTN 
on ultrasound . Change in CAP and LSM was compared 
between adjacent patient encounters of consistent or 
worsening disease using a generalized estimating equa-
tion . Results: A total of 249 patients [53% male; mean age 
14±7y;7(3%)<2y and 74(30%) 18-25y] underwent baseline 
LSM; 127(51%) also had CAP . At enrollment, 158(64%) had 
no CFLD, 73(29%) CFLD without PHTN, and 18(7%) CFLD 
with PHTN . A total of 387 paired encounters were docu-
mented, 43(11%) reflecting a change in disease status . 
The median time between adjacent measurements was 
12 months (IQR 10–15) . Subjects with CFLD without PHTN 
at one encounter followed by CFLD with PHTN at the 
next encounter saw a greater change in CAP than those 
whose status remained unchanged(40 .0±4 .9 vs .-5 .0±6 .6 
dB/m, P<0 .0001) . Similarly, subjects without CFLD at one 
encounter followed by CFLD without PHTN at the next saw 
greater change in CAP, although the difference was not 
statistically significant (25 .1±14 .4 vs 5 .5±2 .6 dB/m;P=0 .19) . 
There were no significant differences across adjacent 
encounters for LSM . Conclusion: In this 3 year study, CAP 
is able to detect changes in CFLD when there is no detect-
able change in liver fibrosis .

Change in CAP (dB/m) across adjacent patient encounters
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Hepatic Parenchymal Injury in Crigler-Najjar 
Syndrome
Ellen L. Mitchell1, Sarangarajan Ranganathan3, 
George V. Mazariegos2, Patrick J. McKiernan1, Kyle A. Soltys2, 
Robert H. Squires1, Kevin Strauss4, James E. Squires1; 1Pediatric 
Gastroenterology, Children’s Hospital of Pittsburgh of UPMC, 
Swarthmore, PA; 2Pediatric Transplant, Children’s Hospital of 
Pittsburgh of UPMC, Pittsburgh, PA; 3Pathology, Children’s 
Hospital of Pittsburgh of UPMC, Pittsburgh, PA; 4Pediatrics, 
Clinic for Special Children, Strasburg, PA

Background Crigler-Najjar syndrome (CN) arises from bial-
lelic variants of UGT1A1 that abrogate UGT1A1 activity 
and result in unconjugated hyperbilirubinemia . Histori-
cally, liver parenchyma in CN was considered structurally 
and histologically normal . However, recent review of 
CN explants obtained at the time of liver transplant (LT) 
revealed fibrosis . Our aim was to investigate the association 
between hepatic histology and disease phenotype among 
subjects with CN . Methods We included 22 patients with a 
confirmed diagnosis of CN who were transplanted at the 
Children’s Hospital of Pittsburgh of UPMC . We extracted 
data from the medical record at the time of transplant 
and reviewed liver explant histology for the presence 
of fibrosis . Continuous data were normally distributed, 
presented as mean (±1SD), and analyzed using two-tailed 
Student’s t-test . Categorical data were analyzed using the 
chi-square test . Results Mild elevations of both alanine 
transaminase (ALT; mean 87 .4 IU/L) and aspartate trans-
aminase (AST; mean 54 .6 IU/L) were noted . Nine (41%) 
of 22 explants had pericentral and periportal fibrosis that 
was grades ≥ 2 and/or ≥3, respectively . We observed peri-
central (n=5), periportal (n=2), and mixed (n=2) patterns 
of fibrosis, and a significant difference in mean age of 
subjects with fibrotic versus non-fibrotic livers (mean 16 .1 
vs 10 .5 yrs; p=0 .02) . There were no indices of synthetic 
liver dysfunction or portal hypertension (Table 1) . Neither 
a history of gallstone disease nor excess weight appeared 
to contribute to the development of fibrosis . Conclusion 
For the first time, we report a 41% prevalence of clin-
ically silent, yet histologically significant fibrosis among 
subjects with UGT1A1 deficiency . Risk for fibrosis appears 
to accrue with time, indicating that earlier intervention 
may be prudent when considering alternative treatments 
such as hepatocyte transplant, auxiliary liver transplant, or 
viral gene therapy .

Table 1 . CN Disease Phenotype
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Risk Factors for Hepatic Steatosis in Cystic 
Fibrosis Are Distinct from Risk Factors for Cystic 
Fibrosis Liver Disease
Fares Ayoub1, Jorge Lascano2, Giuseppe Morelli3; 1Department 
of Medicine, University of Florida, Gainesville, FL; 2Depart-
ment of Pulmonary, Critical Care & Sleep Medicine, University 
of Florida, Gainesville, FL; 3Department of Gastroenterology, 
Hepatology & Nutrition, University of Florida, Gainesville, FL

Background Hepatic steatosis is increasingly recognized on 
abdominal imaging of cystic fibrosis (CF) patients . Steatosis 
has classically been associated with nutritional deficiencies 
and malnourishment in CF . Despite recent advances in CF 
nutritional care, hepatic steatosis continues to be reported 
in well-nourished children and adults . The risk factors, 
natural history and clinical significance of steatosis in CF 
patients are unclear . To determine if hepatic steatosis in 
CF is distinct from CF liver disease (CFLD), we compare 
risk factors associated with hepatic steatosis in CF to risk 
factors for CFLD . Methods We performed a retrospective 
review of patients at the University of Florida Adult CF 
Center in 2016 . Baseline characteristics, genetic mutation 
analysis, history of CF-related diabetes, pancreatic insuffi-
ciency, pseudomonas colonization, meconium ileus, FEV1% 
predicted, results of laboratory and abdominal imaging 
studies were collected . Presence of hepatic steatosis was 
determined by abdominal imaging . CFLD was defined as 
persistently elevated serum liver enzymes and/or bilirubin 
and significant abdominal imaging abnormalities sugges-
tive of chronic liver disease (except hepatic steatosis) . Pear-
son’s chi-squared, Wilcoxon rank-sum test were used for 
univariate analysis and logistic linear regression for multi-
variate analysis . Results 114 patients met inclusion criteria . 
58 males (50 .9%), mean age 32 .2 years, mean BMI 22 .2 kg/
m2, mean FEV1% predicted 57 .03% . 23 patients (20 .2%) 
had CFLD, 16 (14%) had hepatic steatosis . In univariate 
analysis, male sex (p=0 .045), homozygous ΔF508 mutation 
(p=0 .046), CF related diabetes (p=0 .033), underweight 
[BMI <18 .5] (p=0 .009) were significantly associated with 
CFLD . In contrast, increasing BMI (p=0 .005) and increasing 
FEV1% (p=0 .018) were the only variables associated with 
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hepatic steatosis . In a multivariate logistic regression 
model controlling for sex, CF-related diabetes, FEV1%, 
history of meconium ileus, pancreatic insufficiency, pseu-
domonas colonization and homozygous ΔF508 mutation, 
only increasing BMI (p=0 .017) remained significantly asso-
ciated with hepatic steatosis . Conclusion Risk factors asso-
ciated with hepatic steatosis in CF patients are distinct 
from those associated with CFLD . In both univariate and 
multivariate analysis, an increasing BMI was significantly 
associated with hepatic steatosis . In contrast, being under-
weight [BMI <18 .5 kg/m2] was significantly associated 
with CFLD . Our findings indicate that hepatic steatosis is 
a distinct form of liver involvement in CF with distinct risk 
factors . Studies with long-term follow up are needed to 
determine whether steatosis progresses to cirrhosis .
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Predisposing Conditions to Pediatric Hepato-
cellular Carcinoma
Elizabeth P. Cowell1, Kalyani R. Patel4, Hao Wu4, Andras  
Heczey3,1, Rajkumar Venkatramani3,1, Milton Finegold4, 
Tamir Miloh2,1; 1Pediatrics, Baylor College of Medicine,  
Houston, TX; 2Pediatric Hepatology, Texas Children’s Hos-
pital, Houston, TX; 3Pediatric Oncology, Texas Children’s  
Hospital, Houston, TX; 4Pathology, Texas Children’s Hospital, 
Houston, TX

Background: Hepatocellular carcinoma (HCC), the second 
most common pediatric liver malignancy, has been linked 
to chronic viral or metabolic liver disease and other 
systemic conditions . This retrospective review describes 
the underlying medical conditions of children with HCC . 
Methods: Following institutional review board approval, 
patients ≤ 21 years old with HCC were identified from our 
pathology database, including those managed at our insti-
tution and through external consultation . Data collection 
included demographics, history, and pathology, and for 
consult patients was limited to age and medical condi-
tion as described in pathology reports . Results: 61 cases of 
HCC diagnosed between 1996 and 2016 were identified: 
16 at our institution (56% male, median 9 .5 years) and 45 
in consultation (66% male, median 8 years) . Presenting 
complaints included abdominal pain, distension, and 
vomiting/hematemesis . Within our institution, 7 patients 
(44%) had underlying liver or associated disease: crypto-
genic cirrhosis (2), tyrosinemia (1), Hepatitis B (1), progres-
sive familial intrahepatic cholestasis (PFIC) Type 3 (1), and 
idiopathic aplastic anemia (1) . Among consult patients, 
medical history was available for 36; 18 had an under-
lying condition: cryptogenic cirrhosis/fibrosis (6), steatosis 
(3), Alagille syndrome (3), PFIC type unknown (2), biliary 
atresia (1), and Fanconi anemia (1) . Average age at diag-
nosis was 7 .2 years for those with, compared to 9 .6 years 
for those without, underlying disease . Within our institu-
tion, metastatic disease at presentation was seen in 14% 
(1/7) of patients with underlying disease, compared to 
44% (4/9) of those without an underlying condition . Alpha 
feto-protein (AFP) was elevated at diagnosis in 80% (4/5) 
of patients with and 71% (5/7) without underlying disease 
(median 2,050 ng/ml, range 0 .7-1 million) . Thirty-three 
percent (3/9) of patients without an underlying condition 
had moderate-poorly differentiated HCC and another  
44% (4/9) of cases were fibrolamellar, compared to well- 
differentiated HCC in 57% (4/7) of patients with under-

lying disease . None of the patients with fibrolamellar HCC 
had an underlying condition, and 3 had normal AFP at 
diagnosis (median 2 .3 ng/ml, unavailable in 1) . Conclusion: 
Approximately one-half of pediatric patients with HCC 
did not have underlying liver or associated disease . These 
patients were diagnosed at a later age with a higher rate 
of metastatic disease and worse histopathologic differen-
tiation compared to those with underlying disease . Fibrol-
amellar histology was seen exclusively in cases of de novo 
HCC . These findings contribute to our understanding of 
the epidemiology of pediatric HCC .
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Treating Obstructive Sleep Apnea and Chronic 
Intermittent Nocturnal Hypoxia with CPAP 
Improves Severity of Non-Alcoholic Fatty Liver 
Disease (NAFLD) in Obese Pediatric Patients
Shikha Sundaram1, Ann Halbower1, Zhaoxing Pan2, 
Jalena Klawitter2, Sean Colgan2, Kelly Capocelli1, Kris-
ten N. Robbins1, Ronald J. Sokol1; 1Children’s Hospital Colo-
rado University of Colorado School of Medicine, Aurora, CO; 
2University of Colorado, Aurora, CO

Emerging evidence suggests that obesity related obstruc-
tive sleep apnea (OSA) and chronic intermittent nocturnal 
hypoxia are associated with oxidative stress and progres-
sion of pediatric NAFLD . Objective: To determine the 
effects of treating OSA/chronic intermittent nocturnal 
hypoxia on oxidative stress and pediatric NAFLD disease 
severity . Methods: Biopsy proven NAFLD subjects with 
OSA/nocturnal hypoxia were studied before and after 
CPAP treatment for sleep disordered breathing, including 
laboratory testing and markers of oxidative stress (urine 
F2-isoprostanes (F2I)) and hypoxia (circulating HIF, VEGF 
and EPO) . Results: 9 adolescents (age 11 .8 ± 1 .3 yrs, BMI 
29 .5 ± 3 .8, 89% male, 100% Hispanic) with non-alcoholic 
steatohepatitis (NASH) (mean histologic mean grade: 
2 .3 ± 0 .9, stage: 1 .4 ± 1 .3 and NAS summary score: 4 .8 ± 
1 .6) had OSA/nocturnal hypoxia by polysomnogram . At 
baseline, they had severe sleep disordered breathing, 
elevated aminotransferases, and the metabolic syndrome 
(Table) . They experienced significant oxidative stress (high 
F2I) and systemic hypoxia (high circulating HIF, VEGF, 
and EPO) . OSA/hypoxia was treated with home CPAP for 
a mean 89 ± 62 days, with a mean usage of 296 +/- 126 
minutes per night and subjects were reevaluated . While 
BMI was unchanged (31 .7 ± 2 .8), OSA/nocturnal hypoxia 
severity improved significantly on CPAP (Table) . Signifi-
cant decreases in ALT, metabolic syndrome markers, oxida-
tive stress (F2I) and VEGF were observed . Conclusions: This 
study provides strong evidence that treatment of OSA/
chronic intermittent hypoxia with CPAP in children with 
NAFLD improves liver injury and components of metabolic 
syndrome and reduces oxidative stress . Therefore, CPAP 
should be formally tested as a novel therapy to prevent 
progression of NAFLD in those obese children found to 
have OSA/chronic intermittent nocturnal hypoxia .
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Visceral and subcutaneous adipose tissue 
measurements associate with increased meta-
bolic risk for NAFLD in pre-pubertal obese chil-
dren
Cynthia A. Moylan1,2, Alisha M. Mavis3, Mustafa R. Bashir4, 
David Malik1, Erol Bozdogan4, Stephanie Buie1, Cath-
rine Hoyo6, Anna Mae Diehl1, Susan K. Murphy5, 
Manal F. Abdelmalek1; 1Internal Medicine, Duke University 
Medical Center, Durham, NC; 2Internal Medicine, Durham Vet-
erans Affairs Medical Center, Durham, NC; 3Pediatrics, Duke 
University Medical Center, Durham, NC; 4Radiology, Duke Uni-
versity Medical Center, Durham, NC; 5Obstetrics and Gynecol-
ogy, Duke University Medical Center, Durham, NC; 6Biological 
Sciences, North Carolina State University, Raleigh, NC

Background: Reliable non-invasive biomarkers for hepatic 
steatosis, fibrosis and progressive NAFLD are urgently 
needed in children . Magnetic resonance elastography 
(MRE), proton density fat fraction (PDFF), visceral adipose 
tissue (VAT) and subcutaneous adipose tissue (SAT) area 
have the potential to identify children at increased risk 
for NAFLD, progressive fibrosis and poor outcomes . The 
aim of our study was to define the utility of non-invasive 
imaging biomarkers for NAFLD/NASH in pre-pubertal chil-
dren . Methods: We conducted a single-center, case-con-
trol study of children registered in the Duke Newborn 
Epigenetic Study and defined cases as children “at risk” 
for NAFLD as born to women with pre-pregnancy BMI ≥ 
30 kg/m2 . We collected clinical, physical exam and anthro-
pomorphic data, labs, MRE, PDFF, VAT and SAT area, liver 
stiffness measurements (LSM) and controlled attenuation 
parameter (CAP) using FibroScan on all children . Data 
were summarized descriptively . We assessed differences 
between obese/overweight (OOW) and normal weight 
children using nonparametric tests . Results: We enrolled 
34 children (median age 9 .4yrs (IQR:8 .4-9 .7)), 47% boys, 
44% White/Non-Hispanic) . MR, LSM and CAP measures 
were successfully obtained in 28, 33, and 26 children 
respectively without sedation . 53% of children were OOW 
(BMI≥85th%tile) and 7 had pre-hypertension (HTN) or HTN . 
OOW children’s mothers were significantly more obese 
pre-pregnancy than normal weight children’s mothers 
(median BMI:45 vs . 23kg/m2, p<0 .01) . OOW children had 
significantly higher HbA1c (5 .7% vs . 5 .1%, p<0 .01), higher 

ALT (18 vs . 14, p<0 .01) and lower HDL (54 vs . 69, p=0 .04) . 
Table 1 shows the imaging comparisons by children’s 
BMI categories . As BMI increased, SAT and VAT increased 
significantly . CAP and PDFF were higher in obese children, 
but did not reach statistical significance . No difference 
was observed in LSM across BMI groups . Conclusions: 
Maternal obesity is a risk factor for childhood obesity . 
While no difference in hepatic stiffness was observed 
with increasing BMI in pre-pubertal children, measures of 
VAT and SAT were associated with obesity and increased 
metabolic risk, and thus may identify young children at 
increased risk for NAFLD/NASH .

Table 1 . Imaging by Child BMI Category .

all values: median + interquartile range (IQR)
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RNA-seq analysis reveals evidence for novel 
pathways regulating cystogenesis, fibrosis, 
and inflammation in congenital hepatic 
fibrosis.
Lu Jiang1, Jennifer Knapp2, Udayan Apte1, Michele T. Pritchard1; 
1Department of Pharmacology, Toxicology and Therapeutics, 
University of Kansas Medical Center, Kansas City, KS; 2Kansas 
Intellectual and Developmental Disabilities Research Center, 
University of Kansas Medical Center, Kansas City, KS

Background: Congenital hepatic fibrosis (CHF) is an inher-
ited disease caused by mutations in the PKHD1 gene . It is 
characterized by the presence of hepatic cysts derived from 
dilated bile ducts and a robust, pericystic fibrosis . Although 
the clinical features of CHF have been well described, no 
pharmacologic approaches to treat this disease are avail-
able . Therefore, it is essential to further understand the 
molecular mechanisms underlying hepatic cyst pathogen-
esis and progression . Methods: To obtain a comprehen-
sive understanding of the disease at the transcript level, 
we performed RNA-seq analysis on liver samples from 
polycystic kidney (PCK) rats, a model of CHF at postnatal 
(PND) 15, 20, 30, and 90 . Sprague-Dawley (SD) rats were 
used as controls . Upstream regulator analysis of differen-
tially expressed genes was subsequently conducted using 
the Ingenuity Pathways Analysis (IPA) knowledge base . 
Results: At PND 15, 250 genes were up-regulated and 168 
genes were down-regulated in PCK rats as compared to 
SD rats (fold change ≥ 1 .5, q < 0 .05) . The number of differ-
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entially expressed genes was increased in PCK rats over 
time . Upstream regulator analysis predicted activation 
of several pro-proliferative and pro-inflammatory regu-
lators in PCK rats including Ctnnb, Mtpn, Tcf7l2, NF-κB, 
and several Stat family members (z score ≥ 2) . These data 
were confirmed by downstream analysis of selected genes . 
Further, PCK rat livers exhibited inhibition of Smad7, an 
inhibitory Smad, which is expected to result in a pro-fi-
brotic effect by preventing the Smad7-induced nega-
tive regulation of TGF-β/SMAD signaling . Additionally, a 
significant suppression of Hnf4α, the master regulator of 
hepatic differentiation, was also observed in the PCK rat 
livers . Conclusion: Overall, our data suggest that cysto-
genesis and fibrosis in PCK rats is driven by dysregulation 
of a balance between pro-proliferative/anti-proliferative 
and anti-fibrotic/pro-fibrotic factors on the background 
of significant ongoing inflammation . Further, these data 
revealed that loss of hepatic differentiation resulting in 
formation of hepatoblasts-type cells might also fuel cysto-
genesis during CHF . Our studies are the first to use system 
biology approach to study CHF and have revealed several 
novel therapeutic targets . This research was supported by 
NIH grants P20 RR021940, P20 GM103549, U54 HD 090216, 
and T32 ES007079 .
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Udayan Apte, Michele T . Pritchard

1232
YKL-40 as a Potential Marker of Fibrotic 
Complications in Gaucher Disease
Yuliya Afinogenova1, Jiapeng Ruan1, Nathaniel Kleytman1,2, 
Ruhua Yang1, Pramod Mistry1; 1Internal Medicine, Yale, New 
Haven, CT; 2Muhlenberg College, Allentown, PA

Background Gaucher Disease (GD) is a multisystemic 
disorder due to a genetic deficiency of lysosomal gluco-
cerebrosidase that results in accumulation of gluco-
cerebroside-laden lysosomes, most conspicuously in 
the macrophages . Enzyme replacement and substrate 
reduction therapies are approved for treatment of 
non-neuronopathic GD . Response to therapy is based on 
surrogate disease markers, such as organomegaly, cyto-
penia and indicators of skeletal involvement . Several 
macrophage-specific biomarkers have been validated, 
including chitotriosidase but its utility is hindered by 
common polymorphism in CHIT1 gene and apparently 
inessential role in pathophysiology . We used gene expres-
sion profiles in the spleen of our GD mouse model to iden-
tify novel candidate biomarkers and observed increased 
expression of YKL-40, a chitinase-like protein . YKL-40 is 
expressed in macrophages and other cell types and is impli-
cated in immune dysregulation and fibrosis, both aspects 
of GD pathophysiology . Methods We measured serum 
YKL-40 in 34 pre-treatment and 135 post-treatment GD 
subjects and 56 healthy controls (HC) using a commercial 
ELISA assay . YKL-40 levels were compared across subjects 
to assess the effect of treatment . Associations of YKL-40 
with standard measures of GD severity and established 
biomarkers were analyzed . Results Mean YKL-40 level 
was significantly elevated in pre-treatment GD compared 
to HC (68 .5±6 .5 vs . 40 .2±4 .1; p=0 .0003) . Although YKL-40 
was lower in GD post-treatment, the difference was not 
significant (p=0 .14), and post-treatment YKL-40 remained 
significantly elevated compared to HC (59 .0±2 .7 vs . 
40 .2±4 .1; p=0 .0003) . Higher YKL-40 levels were associated 

with larger spleen volumes by MRI (expressed as multiple 
of normal, with normal spleen volume 0 .2% body weight) 
(r=0 .35, p=0 .01) . YKL-40 levels were significantly higher 
in subjects with severe bone involvement (Hermann Score 
3 to 5) compared to those with milder bone involvement 
(Hermann Score 1 to 2) (69 .9±3 .7 vs . 46 .9±3 .7, p=0 .0001) . 
YKL-40 was only weakly associated with macrophage-spe-
cific biomarkers, chitotriosidase (r=0 .17, p=0 .01) and 
chemokine ligand 18 (r=0 .18, p=0 .008) . The area under the 
ROC curve for YKL-40 as a biomarker was 0 .69 (p<0 .0001) . 
Conclusions Increased YKL-40 in GD is associated with 
larger spleen volumes and more severe bone involvement . 
Unlike macrophage-specific biomarkers, there was no 
significant reduction in YKL-40 following macrophage-tar-
geted therapy, likely reflecting involvement of cells other 
than macrophages in GD pathophysiology . Further studies 
aimed at assessing YKL-40 in fibrotic complications may 
illuminate pathophysiology and facilitate monitoring of 
patients .
Disclosures:

Pramod Mistry - Grant/Research Support: Genzyme Corporation

The following people have nothing to disclose: Yuliya Afinogenova, 
Jiapeng Ruan, Nathaniel Kleytman, Ruhua Yang

1233
Hepatic Venous Outflow Tract Obstruction 
in Children: Etiology, Clinical profile and 
outcome following radiological interventions
BABU L. MEENA1, Rajeev Khanna1, Vikrant Sood1, 
Amar Mukund2, Yashwant Patidar2, Seema Alam1; 1Pediat-
ric Hepatology, Institute of Liver and Biliary Sciences, Delhi, 
India; 2Intervention Radiology, Institute of Liver and Biliary 
Sciences, New Delhi, India

Introduction: Hepatic vein outflow tract obstruction(H-
VOTO) is a vascular disorder of liver with occlusion of 
hepatic veins with or without inferior vena cava (IVC) . 
HVOTO in children is rare and there is limited data on the 
clinical profile and outcome of these cases . Aim: To describe 
the etiological spectrum, clinical profile and outcome 
of children with HVOTO . Methods: From June’2010 to 
May’2017, all children under-18 years of age with HVOTO 
were enrolled . Diagnosis was based on ultrasound Doppler 
with or without contrast enhanced CT . Results: There were 
33 children(22 males, 67%), with a median age at presen-
tation of 10 years . Median duration of symptoms was 12 
months . Abdominal distension(85%) and pain(58%) were 
the commonest symptoms . Seven(21%) presented with 
predominant portal hypertension in the form of variceal 
bleeding while 6(18%) had encephalopathy . Common 
findings at admission were ascites(70%), edema(45%) and 
jaundice(42%) . Median Child, PELD and MELD scores at 
admission were 8, 8 and 13, respectively . Radiologically, 
there was isolated involvement of all 3 hepatic veins in 
28(85%), while remaining 5(15%) also had associated IVC 
occlusion . Radiological intervention was done in 22 chil-
dren in form of direct or transjugular intrahepatic porto-
systemic shunt(DIPSS, n=8 or TIPSS, n=4), and angioplasty 
of right (RHV)(n=6) or left hepatic vein (LHV)(n=1) or IVC 
(n=3) . One child each following DIPSS and RHV angioplasty 
had reversal of fulminant presentation . There were 9 post 
procedure complications seen in 7 children – congestive 
cardiac failure, bleeding (hemoperitoneum 2, hemobilia 
1), encephalopathy, stent infection, sepsis, liver dysfunc-
tion in 3, 3, 1, 1 and 1 child, respectively . Two children 
with hemoperitoneum died . Immediate response was seen 



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 667A

 Denotes AASLD Presidential Poster of Distinction

in 20 – however, 5 required revision of stent due to stent 
block(4 DIPSS and 1 LHV angioplasty) . Eleven children were 
managed conservatively in view of development of good 
collateral circulation (n=9) or spontaneous recanalization 
(n=1) and refusal (n=1) . One child died before intervention 
due to acute kidney injury and multiorgan dysfunction . 
Nine prothrombotic mutations were detected in 22 chil-
dren – MTHFR(6 heterozygous, 1 homozygous), 1 factor-V 
Leiden and janus kinase(JAK)-2 mutation in 1 . Conclu-
sions: HVOTO presents as acute or chronic liver dysfunc-
tion with features of portal hypertension . Occlusions of 
hepatic veins is the commonest anatomical obstruction . 
Establishment of porto-systemic blood flow is the treat-
ment of choice . Radiological therapeutic intervention is 
feasible, safe and effective in children with HVOTO even 
with fulminant presentation .
Disclosures:

The following people have nothing to disclose: BABU L . MEENA, 
Rajeev Khanna, Vikrant Sood, Amar Mukund, Yashwant Patidar, 
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1234
Noninvasive hepatic fibrosis scores developed 
in adults had poor performance in diagnosing 
fibrosis in Chinese children with NASH
Min Zhang3, Dawei Chen3, Yi Dong3, Zhiqiang Xu3, Fuch-
uan Wang3, Yu Gan3, Mingli Wang3, Cheng Wang2, Yud-
ong Wang2, Jing Chen2, Vanessa Wu2, George Lau2,1; 
1Gastroenterology & Hepatology, Humanity & Health Med-
ical Centre, Hong Kong, Hong Kong; 2Humanity and Health 
Research Centre, Hong Kong, Hong Kong; 3Children’s Liver 
Disease Center, 302 Hospital, Beijing, China

Background and Aim Nonalcoholic steatohepatitis (NASH) 
is now recognised as an increasing clinical problem in 
children . Liver biopsy remains the gold standard for diag-
nosis of NASH . We retrospectively studied children with 
biopsy-proven NASH to identify clinical and laboratory 
predictors of disease severity and to assess the utility of 
commonly used adult fibrosis scores in pediatric NASH . 
Methods Consecutive children with biopsy-proven NASH 
from one of the biggest tertiary hospitals in China (Beijing 
302 hospital) were included . Each biopsy was evaluated 
using Brunt’s criteria by experienced pathologists . Liver 
fibrosis and advanced liver fibrosis was defined as fibrosis 
stage 2 and fibrosis stage 3 . The following adult fibrosis 
scores were calculated for each child: aspartate trans-
aminase (AST)/ alanine transaminase (ALT) ratio, AST/
platelet ratio index (APRI), and FIB-4 Index . The following 
potential predictors of liver fibrosis were entered in 
bootstrapped stepwise logistic regression: gender, age, 
body mass index, ALT, AST, gamma-glutamyl-trans-
ferase, glucose, triglycerides and cholesterol . Variables 
with skewed distributions were log-transformed . Results 
Our cohort consisted of 109 children with a mean age 
of 11 years (range: 2-18) and 91% were male . Based on 
histology grading, 32 (29%) children had fibrosis while 
19 (17%) had advanced fibrosis . 43 (39%) children had 
moderate steatosis and only one (0 .9%) had severe 
steatosis . Pearson’s correlation presented a moderate 
relationship between fibrosis stage and steatosis grade 
(r=0 .40, 95%CI 0 .22-0 .54, p<0 .001) . The relationship was 
confirmed by the bootstrapped stepwise logistic regres-
sion that children with moderate and severe steatosis had 
a significantly higher risk of fibrosis (OR 4 .6, 95% bias-cor-
rected confidence interval [BCCI] 2 .3-10 .3) . AST/ALT ratio, 

APRI and FIB-4 performed poorly in predicting fibrosis in 
this group of children with area under the receiver oper-
ating characteristic (ROC) curve 0 .53, 0 .65 and 0 .55 respec-
tively . AST level was the only non-invasive marker that 
was independently associated with fibrosis (OR 1 .82, 95% 
BCCI 1 .70-1 .89) and the area under the ROC curve was 
estimated to be 0 .66 (95%CI 0 .55-0 .76) . Conclusion Fibrosis 
was associated with advanced steatosis in Chinese children 
with NASH . Noninvasive hepatic fibrosis scores developed 
in adults had poor performance in diagnosing fibrosis in 
children with NASH .
Disclosures:
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1235
Prevalence of Fatty Liver in Adolescents 
Attending Primary Care Clinic
Anna Marie Hefner1, Jesus David Castrejon2, Huda Sharif Bat-
tikhi1, Elizabeth Butler1, Cristobal Soto1, Hector Flores2, 
Fatma Barakat2, Julio A. Gutierrez1, Tarek I. Hassanein1; 
1Southern California Liver Centers, Coronado, CA; 2Southern 
California Research Center, Coronado, CA

The epidemic of obesity in adolescents is alarming and is 
a predictor of adult obesity . Obesity trends are causing 
serious health concerns affecting all socio-economic 
groups, irrespective of sex, age, or ethnicity . Screening of 
adolescents for fat infiltration of the liver is not routinely 
done . We initiated a screening program for fatty liver 
and liver fibrosis using FibroScan® including controlled 
attenuation parameter (CAP) in a primary care clinic in 
San Diego County, Southern California . The program was 
offered to adolescents and their parents, neither with 
known history of liver disease . Aim: to estimate the prev-
alence of obesity and potential fatty liver in adolescent 
patients with no known liver disease in a primary care 
population . Methods: Between March 6 and May 29, 2017, 
77 consecutive adolescents (ages 11-19 yrs) were seen in a 
primary care clinic and agreed to have screening for fatty 
liver and liver fibrosis . Patient demographics, past medical 
history, and medications were recorded amongst others . 
Results: Of the 77 adolescents screened, 44 were (57%) 
females and 33 (43%) males . The mean age was 15 .96 ± 
2 .043 years of age . 79 .2% were Hispanics, 9 .1% Caucasian, 
3 .9% Asian, and 3 .9% other . 25% of the adolescents were 
either overweight or obese . Only 15 patients were >95% 
weight-for-age percentile . Table 1 shows results of CAP 
with different cutoff levels . 76 patients had a fibrosis score 
of ≤ 6 .9 kPa . There was no significant correlation between 
CAP and overweight/obesity in this cohort . Summary: A 
cohort of healthy adolescents predominately Hispanic, 
with no known history of liver disease, 13% had significant 
fat infiltration in the liver albiet no or minimal fibrosis . 
In conclusion, despite the increase in the prevalence of 
obesity among adolescents in Southern California which 
is estimated to be >30%, significant fat infiltration of the 
liver was only detected in 13% of the patients, with no 
significant fibrosis . This data underscores the importance 
of early lifestyle modifications and health education for 
the adolescents and their parents .
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CAP Scores of Adolescents in a Primary Care Setting
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1236
Quality of Life in Young Adults Who Received 
Liver Transplants as Children
Zainab Mabizari, Ryan Himes, SAIRA KHADERI, Abbas Rana, 
John A. Goss, Tamir A. Miloh; Baylor College of Medicine, 
Houston, TX

Background: Through the improvement of surgical tech-
niques and immunosuppressant therapies, patient survival 
after liver transplantation (LT) has markedly improved, 
especially in young children . Determining quality of life 
(QOL) as patients mature to adulthood is an important 
marker of success . The purpose of this study was to assess 
QOL in patients who received LT before 18y who have 
transitioned into young adulthood (18-30 y) . Methods: 
After IRB approval, the Hospital LT database was searched 
for LT performed between 1988-2016 . 172 patients met 
inclusion; 110 were contacted by phone (excluded; 28 >30 
y, 25 deceased, 9 without contact information) to partic-
ipate in a QOL questionnaire based on education level, 
employment, socioeconomic status, adherence, mental 
and physical well-being . Responses were compared to 
national reported (NR) and adult LT rates (AR) . Results: 34 
patients responded . 85% completed high-school (NR 83%), 
24% were pursuing higher education, and 21% completed 
college . 53% were employed either part or full-time (NR 
60%, AR 24%), 6% were actively seeking employment (NR 
5%, AR 73%), and 33% receive social security and disability 
benefits (NR 2%, AR 56 %) . 12% were uninsured (NR 11%), 
53% were privately insured, 21% received Medicaid bene-
fits . 71% were living with parents (NR 32%), 18% were 
married, and 12% have children or are expecting . 91% 
reported being followed-up with their physician at least 
annually (AR 53%), 65% reported never missing immuno-
suppressant (IS) doses, 21% miss IS once a week, and 15% 
miss IS more than once a week . Patients endorsed feelings 
of sadness, anger, worry, and chronic pain at a rate of 
12%, 12%, 29%, and 15% (NR 11%), respectively, with 
79% reporting being physically active at least an hour a 
week . On average, patients rated their QOL at 8 .6/10, with 
21% reporting achieving life goals slower than expected 
and 9% reporting not achieving life goals (independence 
from parents, having a family, employment, and health 
status) . Conclusion: In conclusion, pediatric LT recipients 
had outcomes in educational attainment that were on par 
with the general population, however were more likely 
to live with their parents, receive disability benefits, and 
report higher levels of chronic pain . Pediatric recipients 

were more likely to be employed compared to adult LT 
recipients . Though they are lagging in certain measures 
we used to assess QOL in this study compared to the 
general population, pediatric LT recipients are outper-
forming their adult counterparts .
Disclosures:

Ryan Himes - Speaking and Teaching: Alexion

The following people have nothing to disclose: Zainab Mabizari, 
SAIRA KHADERI, John A . Goss, Tamir A . Miloh

1237
High Prevalence of Hepatitis B Antibody Loss 
and De Novo Hepatitis B Virus (HBV) Infection 
in a Child with Living-Donor Liver Transplanta-
tion
Palittiya Sintusek1, Nawarat Posuwan2, Nataruks Chaijitra-
ruch1, Voranush Chongsrisawat1, Yong Poovorawan1; 1Depart-
ment of Pediatrics, Chulalongkorn University, Bangkok, 
Thailand; 2Chulalonkorn University, Bangkok, Thailand

Background High prevalence of hepatitis B non-response 
rate among vaccinated children post-liver transplanta-
tion correlates with de novo HBV infection often from 
receiving anti-HBc-positive donor organ . In this study, 
we assessed the seroprevalence of HBV among previously 
vaccinated pediatric liver transplant recipients . A case 
report of a child who previously demonstrated high HBV 
immunity before liver transplantation and later diagnosed 
with de novo HBV infection is also presented . Method 
This cross-sectional study assessed the HBV immunity in 
52 children who underwent liver transplantation and had 
received ≥ 3 doses of hepatitis B vaccine prior to the trans-
plant . Children were recruited between May 2008 and 
June 2017 . Results The time between liver transplanta-
tion and anti-HBs testing was 2 .43 years (range 0 .15-7 .92 
years) . The anti-HBs antibody titers pre- and post-trans-
plantation were 404 .5 (range 44 to >1000) and 52 .4 (0 to 
644 .3) mIU/mL, respectively . The rates of non-response to 
previous vaccination (defined as anti-HBs antibody <10 
mIU/mL) were 43% at 2 years (n=30), 60% at 2-4 years 
(n=15) and 100% at >4 years (n=7) post-transplantation . 
Of particular interest was a 5 year-old child with biliary 
cirrhosis whose previous vaccination included 4 doses of 
HBV vaccine (anti-HBs antibody >1,000 mIU/mL) . After 
receiving a liver transplant from his anti-HBc-negative 
father, he had stenosis of the inferior vena cava and under-
went venoplasty 3 times . He also received subcutaneous 
injection of enoxaparin for 5 months and blood compo-
nent transfusion 20 times . Three years and 10 months 
post-transplantation, transaminitis was detected with 
positive tests for HBsAg, HBeAg, anti-HBc by ELISA test, 
and HBV (viral load 3 .3x10e7 IU/mL) . No vaccine escape 
mutants were found from sequencing the HBs gene . 
Discussion Loss of HBV immunity post-transplantation was 
unexpectedly common in the present study, which often 
resulted in de novo HBV infection despite high anti-HBs 
antibody levels pre-transplantation . None of the child’s 
family members were HBsAg carriers, and the route of 
HBV transmission was inapparent . In Thailand, donated 
blood is routinely screened for HBV using the nucleic acid 
amplification test, which was repeatedly performed on the 
15 donors who provided donated blood to this child . None 
had evident HBV occult infection . Therefore, de novo 
HBV infection may have resulted post-transplantation 
when this child lost protective immunity to HBV despite 
prior high anti-HBs antibody level pre-transplantation . 
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Thus, this study underscores the importance of sufficient 
anti-HBs antibody levels post-transplantation .
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1238
Immunosuppression Induction with delayed 
use of Rabbit Antithymocyte Globulin and 
Rituximab in Pediatric Liver Transplantation
Heli Bhatt1, Ross C. Robinson2, Richard S. Mangus2, Gir-
ish Subbarao1; 1Pediatric Gastroenterology, Hepatology and 
Nutrition, Riley Hospital for Children, Indiana University, INDI-
ANAPOLIS, IN; 2Transplant Surgery, Indiana University, India-
napolis, IN

Background: Immunosuppression induction therapy is 
being used to delay introduction of calcinuerin inhibitors 
and to promote steroid-free immunosuppression protocols 
in liver transplant recipients . Our center has initiated a 
unique protocol with delayed use of rabbit antithymo-
cyte globulin (rATG), rituximab and steroid pulse therapy 
for induction . There is a theoretical concern of increased 
immunosuppression-related side effects with the use of 
these agents . We report our experience with the use of 
this protocol in pediatric cadaveric liver transplantation 
at our institution . Methods: Patients between the ages 
of 0 to 18 years who underwent cadaveric liver trans-
plant between January 2007 to December 2016 who were 
induced with rATG and rituximab were evaluated in this 
single center study . All of these patients were induced 
with triple immunosuppression using a combination of 
rATG, rituximab and steroid taper on post-operative day 
1-2 . Immunosuppression was initiated 24-48 hours after 
transplant in these patients . Tacrolimus, with or without 
steroids, started on postoperative day 3-4 or after normal-
ization of serum creatinine, was used for maintenance 
therapy . We reviewed the electronic medical records to 
analyze infection and rejection rates within the 1st year of 
transplant, PTLD incidence, and graft and patient survival . 
Results: Overall, 43 patients were included in this review . 
One-year patient survival rate was 93% and graft survival 
rate was 91% . Overall, 3 grafts were lost due to vascular 
or biliary complications . Only 1 graft was lost secondary to 
rejection . Eighteen patients (42%) had at least one episode 
of systemic bacterial/opportunistic/viral infections within 
the 1st year of transplant . Ten patients had bacterial infec-
tion (sepsis, UTI, clostridium difficile colitis), 7 patients had 
viral infections (CMV, adenovirus, HSV, Influenza, Parain-
fluenza, RSV) and 5 patients had opportunistic infection 
(Candida, cryptosporidium) . Twelve patients (28%) had 
signs of rejection on their biopsy specimens . One patient 
was diagnosed with PTLD 2 years after transplantation and 
was successfully treated for the same . Conclusion: Immu-
nosuppression induction using our unique protocol with 
delayed use of rATG, rituximab and steroid pulse regimen 
can be used in pediatric liver transplant recipients with 
excellent patient and graft survival, low rejection rates 
and acceptable immunosuppression-related side effects .
Disclosures:
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1239
Body composition and risk for cardio-meta-
bolic dysregulation in youth post-liver trans-
plantation (LTx).
Diana Mager1,2, Amber Hager1, Kerry Siminoski3, 
Susan M. Gilmour2, Jason Y. Yap2; 1Agricultural, Food & 
Nutritional Science, Univ of Alberta, Edmonton, AB, Canada; 
2Pediatrics, University of Alberta., Edmonton, AB, Canada; 
3Diagnostic Imaging and Radiology, University of Alberta, 
Edmonton, AB, Canada

Background: Obesity and cardio-metabolic dysregulation 
induced by immunosuppressive medications are important 
co-morbid conditions known to influence graft survival 
in adults post-LTx . Little is known regarding the preva-
lence of cardio-metabolic dysregulation in pediatric LTx 
recipients . We hypothesized that youth with body weights 
within healthy ranges would have a low prevalence of 
cardio-metabolic dysregulation post-LTx . Methods: A 
retrospective review was conducted in infants and chil-
dren (33F, 30M) who underwent LTx between 1995-2015 
at the Stollery Children’s Hospital in Edmonton, Alberta . 
The following variables were assessed: anthropometric 
(weight, weight-z, height, height-z, BMI, BMI-z), demo-
graphic (age at LTX/DXA), reason for LTX,), liver biochemis-
tries (AST, ALT, Total-conjugated bilirubin, GGT, Albumin, 
PTT and INR), fasting metabolic panel (TG, insulin total, 
HDL-and-LDL cholesterol, glucose, glycolated hemoglobin 
(A1C)), systolic/diastolic blood pressure (BP: absolute/z-
scores) and immunosuppressive medications . Insulin resis-
tance was assessed by the homeostasis model of insulin 
resistance (HOMA-IR >3 abn) . Body composition (absolute/
regional/% fat mass (FM), fat-free mass (FFM), lean soft 
tissue (LST), total mass, appendicular lean mass (ALM)) 
was measured by DXA conducted at annual LTx clinic visits 
over a mean of 7 .2 years . Fat mass index (FMI)=(FM (kg)/
[height (kg)]2 and Lean Mass index (LMI)= (LST/)/[height 
(kg)]2, skeletal muscle mass (SMM)-z scores were calcu-
lated and compared to reference values . Results: Mean 
(± SD) age, weight-z, height-z, BMI-z, %FM, % FFM and 
SMM-z at DXA scan was 9 .8 ± 3 .5 years (3 .5-17 .9), 0 .20 ± 
1 .03, -0 .015 ± 1 .2, 0 .35 ± 1 .06, 28 .8 ± 6 .1%, 71 .2 ± 6 .1%, 
-0 .91 ± 0 .90 respectively . Mean FMI and LST were 5 .4 ± 
1 .9 and 12 .3 ± 1 .8, respectively . The majority of children 
had %FM, %FFM, FMI and LST within normal reference 
ranges, but approximately 16% had SMM-z scores indica-
tive of sarcopenia (SMM <-2) . Systolic and diastolic BP were 
within healthy references ranges for age-gender in 83 .1% 
and 93 .5% children, respectively . With the exception of 
depressed serum insulin (86 .5%) and HDL-cholesterol 
(45 .7%) concentrations, findings of abnormal metabolic 
blood work (TG, LDL or total cholesterol, glucose, A1C, 
HOMA-IR) were found in < 5% of patients . Abnormal 
findings for metabolic parameters were independent of 
weight-z, BMI-z, systolic/diastolic BP (absolute/z-scores), 
FM and CST, but were positively related to child’s age 
(>9 .7 years), FFM (total, arms), LST and LMI . Conclusions: 
Pediatric LTx recipients with body weights within healthy 
reference ranges had a low expression of cardio-metabolic 
dysregulation
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Technetium-99m-GSA Scintigraphy Obtained 
Within Three Days of Admission as an Early 
Predictor of Outcome in Acute Liver Failure 
and Severe Acute Hepatitis
Yuji Suzuki, Keisuke Kakisaka, Takuro Sato, Ryouichi Mikami, 
Yasuhiro Takikawa; Division of Hepatology, Deperment of 
Internal Medicine, Iwate Medical University School of Medi-
cine, Morioka, Japan

Background: Acute liver failure (ALF) is associated with a 
high mortality, which can be substantially reduced with 
liver transplantation . Therefore, prediction of ALF prog-
nosis is required for determining the indication for liver 
transplantation . Technetium-99m-diethylenetriaminepen-
taacetic acid galactosyl human serum albumin (99mTc-GSA) 
scintigraphy is an objective tool for evaluating liver func-
tion . The aim of this study was to determine whether 99mTc-
GSA scintigraphy performed within three days of admission 
could predict the prognosis of ALF or severe acute hepa-
titis with an INR of >1 .5 . Methods: This was a prospective 
observational study . From January 2011 to October 2016, 
82 patients satisfied the inclusion criteria . Sixteen patients 
in critical condition did not undergo 99mTc-GSA scintig-
raphy . Two patients were excluded due to malignant infil-
tration of the liver . Therefore, a total of 64 patients were 
enrolled in the present study . For the procedure, 185 MBq 
of 99mTc-GSA was injected into a cephalic vein, then images 
were obtained in 15-s frames for 20 min with a dual-head 
gamma camera . Time-activity curves were generated from 
regions of interest (ROI) for the whole liver and the heart . 
The hepatic accumulation index was calculated by dividing 
the radioactivity of the liver ROI by that of the liver-plus-
heart ROI at 15 min (i .e ., LHL15) . The blood clearance 
index was calculated by dividing the radioactivity of the 
heart ROI at 15 min by that at 3 min (i .e ., HH15) . Results: 
Sixteen (25 .0%) patients died or underwent liver trans-
plantation (poor outcome), and LHL15 was significantly 
lower in these patients (0 .673±0 .057) than in those who 
survived (0 .842±0 .061) (p<0 .0001) . There was a significant 
negative correlation between LHL15 and HH15 (γ=−0 .82, 
p<0 .0001) . The optimal cut-off point of LHL15 for distin-
guishing poor outcome and survival as calculated by Youd-
en’s index was 0 .737, with a sensitivity of 93 .8%, specificity 
of 93 .8%, and AUC of 0 .971 (95% confidence interval [CI], 
0 .908–0 .991) . At the cut-off point, the positive and nega-
tive predictive values were 83 .3% and 97 .8%, respectively . 
Gender and age were not significantly different between 
poor outcome and survival . Bilirubin, INR, HGF, MELD-
score, presence of hepatic coma at the time of admission, 
and LHL15 were adopted as confounders in the logistic 
regression model for the multivariate analysis . The analysis 
revealed that only LHL15 was an independent predictor 
of poor outcome (95% CI, 15 .6–78 .7, p=0 .0112) . Conclu-
sion: 99mTc-GSA scintigraphy might be clinically useful for 
predicting the prognosis of patients with ALF or severe 
acute hepatitis with INR of >1 .5 .
Disclosures:

The following people have nothing to disclose: Yuji Suzuki, 
Keisuke Kakisaka, Takuro Sato, Ryouichi Mikami, Yasuhiro Takikawa

1241 w
Identifying Herpes Simplex Virus (HSV)-Related 
Acute Liver Failure (ALF)
Lanna Little, William M. Lee; ALFSG; UTSW, Dallas, TX

Background: Acute liver failure (ALF) is a devastating illness 
that affects 2000 individuals in the U .S . yearly . Outcomes 
depend in part on the specific etiology and can be hard 
to determine; HSV is known to cause ALF rarely, but the 
extent of its reach is unclear since it is not always sought 
among the etiologies of ALF . We hypothesized that addi-
tional indeterminate cases might be attributed to HSV if 
this was looked for more carefully . Methods: The ALFSG 
data base of 3,000+ subjects was queried for any mention 
of the term “HSV” or “Herpes” to identify all possible HSV 
instances; 106 cases were manually reviewed to identify 
HSV cases: definite HSV if there was histology diagnostic 
of HSV and/or presence of positive serum HSV DNA by PCR, 
probable HSV if there was no tissue or DNA diagnosis but 
positive serologies and a clinical picture consistent with 
HSV, and possible HSV if other ALF causes were ruled out 
and serologies incomplete but suggestive . Results: Of the 
106 cases reviewed, 17 were considered confirmed, 3 were 
probable, 13 were possible, and 73 were not HSV . Of the 
definite HSV cases, average age was 40, and 69% were 
female, similar to non-HSV cases . Eighty-one percent of 
definite HSV cases endorsed fever at admission, whereas 
only 58% of non-HSV cases . Median AST for confirmed HSV 
cases was 4,124 IU/L, significantly higher than non-HSV 
cases (p=0 .04) . Only 44% of confirmed HSV cases were 
alive at 21 days, versus 64% of other ALF combined . Seven 
of the 20 confirmed/probable HSV cases concurrently had 
another serious infection (including Candidal pneumonia, 
Klebsiella pneumonia, Aspergillus and Mucormycosis) . 
Only 4 out of the 20 confirmed/probable HSV cases were 
immunosuppressed . Only 6 of the 20 confirmed/probable 
HSV cases had received acyclovir . Of the 20 confirmed/
probable HSV cases, we identified 6 new cases, meaning 
the diagnosis of HSV had not been established at the time 
of death/discharge . Discussion: Although HSV-ALF is still 
rare, 6 of 20 HSV cases were initially missed by the care 
team, so that the diagnosis was first made at autopsy 
or post-mortem testing . ALF due to HSV carried a poor 
prognosis and was often found in the presence of another 
serious infection . In 15 out of 20 confirmed/probable cases, 
no therapy was given . Providers should consider testing 
for HSV and treating empirically with acyclovir in caring 
for ALF patient, particularly when fever and high AST are 
present .

Disclosures:
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1242 w
Thrombospondin-1 Exacerbates Azoxymeth-
ane-Induced Acute Liver Injury and Hepatic 
Encephalopathy by Activating Transforming 
Growth Factor Beta 1 and Promoting Inflamma-
tion
Sharon DeMorrow1,2, Brandi Jefferson1, Stephanie Grant1, 
Gabriel A. Frampton1, Gianfranco Alpini1,2, Sarah Andry3, Jes-
sica Kain1, Matthew McMillin2,1; 1TAMHSC, Texas A&M Health 
Science Center, Temple, TX; 2Central Texas Veterans Health 
Care System, Temple, TX; 3Baylor Scott & White Health, Tem-
ple, TX

Background: Acute liver failure (ALF) is a potentially 
fatal consequence of severe hepatic injury and is associ-
ated with poor clinical outcomes . Patients with ALF often 
present with neurological complications, called hepatic 
encephalopathy (HE), which further increase morbidity 
and mortality . Transforming growth factor beta 1 (TGFβ1) 
is upregulated following liver damage and we have 
shown that TGFβ1 promotes ALF pathogenesis . In order 
for TGFβ1 to bind and activate its receptor, it must be acti-
vated which can be accomplished through interactions 
with other proteins . Thrombospondin-1 (TSP-1) has been 
shown to activate latent TGFβ1 and reduce liver regen-
eration following injury . Therefore, we hypothesize that 
hepatic-derived TGFβ1 is activated by TSP-1, which exac-
erbates the hepatic and extrahepatic complications asso-
ciated with azoxymethane-induced ALF . Methods: Male 
TSP-1 knockout mice and wild-type (WT) controls were 
injected with azoxymethane (AOM; 100 mg/kg BW) . In 
AOM-treated mice, cognitive impairment was monitored 
by assessment of reflex responses and ataxia . At coma, 
liver, brain and serum were collected . Liver histology was 
assessed by hematoxylin and eosin staining and serum 
transaminase levels were measured . Hepatic apoptosis was 
assessed by cleaved caspase 3 immunohistochemistry and 
hepatic inflammation was determined via IL-1β, IL-6 and 
TNFα expression measured by real-time PCR and enzyme-
linked immunosorbent assays . TGFβ1 and TSP-1 expression 
were assessed by immunoblotting, immunohistochemistry 
and/or real-time PCR . Cerebral edema and microglia activa-
tion were assessed and neuroinflammation was measured 
via IL-1β, IL-6 and TNFα expression by real-time PCR and 
enzyme-linked immunosorbent assays . Results: Mice 
injected with AOM had elevated hepatic and circulating 
TGFβ1 and TSP-1 levels, which was localized primarily to 
hepatocytes . TSP-1 knockout mice administered AOM had 
reduced activation of hepatic TGFβ1, hepatocyte apop-
tosis, inflammation and hepatic injury compared to WT 
mice treated with AOM . AOM-treated TSP-1 knockout 
mice also had delayed development of HE as indicated 
by an increased latency to reach coma compared to WT 
mice . TSP-1 knockout mice had reduced cerebral edema, 
attenuated microglia activation and reduced expression 
of IL-1β, IL-6 and TNFα compared to WT mice . Conclusion: 
TGFβ1 and TSP-1 were elevated in the livers and serum 
of AOM-treated mice and strategies employed to reduce 
TSP-1 signaling reduced liver damage and neuroinflam-
mation in this mouse model of HE . Therefore, targeting 
TSP-1 signaling may be a novel therapeutic target for the 
management of both ALF and HE following acute liver 
injury .
Disclosures:
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1243 w
Suppression of cholesterol accumulation in the 
brain protects against the cognitive impair-
ment observed during acute liver failure
Stephanie Grant1,2, Matthew McMillin2,1, Gabriel A. Framp-
ton1,2, Amy Wyatt1,3, Jessica Kain1,2, Sharon DeMorrow1,2; 
1Texas A&M HSC College of Medicine, Temple, TX; 2Central 
Texas Veterans Healthcare System, Temple, TX; 3University of 
Mary Hardin-Baylor, Belton, TX

Hepatic encephalopathy (HE) is a neurological complica-
tion that arises due to loss of liver function and is asso-
ciated with increased blood-brain barrier permeability, 
neuroinflammation and subsequent onset of cognitive 
decline . We have previously shown that increased serum 
bile acids induce blood-brain barrier permeability and 
contribute to the development of HE via downregulation 
of Cyp27A1 and Cyp46A1 and a concomitant accumula-
tion of total brain cholesterol . Increased brain cholesterol 
has implications on neurotransmission and neurosteroid 
synthesis depending upon cellular localization, both of 
which are altered during HE . The aim of this study was 
to characterize and define the role of brain cholesterol 
content in HE pathogenesis . Methods: C57Bl/6 mice were 
injected with azoxymethane (AOM) to induce acute liver 
failure (ALF) and HE . In parallel, mice were given an intra-
cerebroventricular infusion of the cholesterol seques-
trant 2-hydroxy-β-cyclodextrin (2-HBC) for 3 days prior to 
AOM injection . Cognitive impairment was monitored by 
reflex response assessment at various time points . Neuro-
muscular deficits were assessed using a grip strength 
meter and a digigait analysis system was utilized for the 
measurement of ataxia . Liver damage was assessed by 
hematoxylin and eosin staining and serum chemistry . Total 
cholesterol content was measured in the frontal cortex 
of all treatment groups using commercially available kits . 
The subcellular location of cholesterol accumulation was 
determined in brain sections after staining with filipin III 
(stains membrane bound cholesterol) or Nile red (stains 
intracellular cholesterol) followed by fluorescence micros-
copy . The neurosteroid allopregnanalone, known to be 
altered during HE, was assessed in the frontal cortex by 
commercially available assays and expression of TSPO, 
a key regulatory protein in neurosteroid synthesis, was 
assessed by qPCR . Results: There was increased cholesterol 
accumulation in the frontal cortex of mice treated with 
AOM that was both membrane-associated and intracel-
lular . There was an associated increase in TSPO expression 
and allopregnanalone levels in the frontal cortex after 
AOM injection . Pre-treatment with 2-HBC attenuated the 
AOM-induced i) buildup of brain cholesterol, ii) cognitive 
and neuromuscular deficit, and iii) cortical allopregnano-
lone levels and TSPO expression, without altering the 
underlying liver pathology . Conclusions: During AOM-in-
duced ALF increased brain cholesterol contributes to the 
neurological deficits and increased neurosteroid synthesis 
associated with HE . Targeting cholesterol buildup in 
the brain may be a possible therapeutic target for the 
management of HE .
Disclosures:
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1244 w
Extracorporeal Albumin Dialysis using micro-
particle charcoal for albumin recycling is 
superior to using MARS macroparticle Adsor-
bents in removing albumin bound toxins (ABT)
Jan Stange2, Sebastian Klammt2, Steffen Mitzner2, Sebastian  
Koball2, Michael Hinz2, Martin Gloger2, Joerg Henschel2,  
Martin Sauer2, Tarek I. Hassanein1; 1Southern California 
Research Center, Coronado, CA; 2University of Rostock,  
Rostock, Germany

In liver failure, albumin bound toxins (ABT) are associ-
ated with hepatic encephalopathy (HE), renal failure 
(RF) and pruritus (PR) . Albumin dialysis using MARS has 
been shown to remove ABT, especially those limiting the 
albumin binding capacity (ABiC) for phosphatidylcho-
line . However, efficacy is limited because of the limited 
capacity of the MARS Activated Charcoal (AC250) to 
adsorb albumin stabilizer caprylate and ABT . The Hepalbin 
Adsorbent (HA) consists of micro particle pharmaceutical 
charcoal embedded within a micromesh forming three 
dimensional scaffold, designed to improve the clearance 
of albumin bound molecules from albumin solutions . 
Aim: To compare in vivo reduction of ABT during ECAD 
using HA versus Mars AC250 . Method: In a prospective 
randomized controlled study, subjects with progressive 
jaundice and/or HE and/or RF and/or PR were treated first 
with one ECAD pro and after wards crossed over to the 
other . Subjects were not made aware of which adsorbent 
they had been treated with, the machine platforms were 
identical . Pre-and post-values of markers for ABT were 
measured . Safety and other clinical parameters were 
compared . Results: After obtaining consent, 12 subjects 
(6 females, 1 acute 11 acute on chronic liver failure, 10 
with progressive jaundice-bilirubin>16 mg/dl, 2 of those 
had intractable pruritus) were randomized consecutively . 
During 6 hours of treatment, MARS AC resulted in reduc-
tion of bile acids by 22 .76 (+ 23 .57) %, whereas Hepalbin 
AC resulted into a reduction by 34 .21 (+22 .73)% . With 
respect to total bilirubin, MARS AC resulted in reduc-
tion of bile acids by 7 .7 (+ 13 .76)%, whereas Hepalbin AC 
resulted into a reduction by 20 .7 (+9 .08)% . Patients ABiC 
at the binding site for phosphatidylcholine was non-sig-
nificantly increased by 11 .17 (+15 .42)% for MARS, while 
the improvement was significant (p<0 .028; paired t) for 
the improvement observed for Hepalbin AC by 16 .44 
(+19 .6)% . In parallel, the two subjects with intractable 
pruritus reported more profound reduction when treated 
with Hepalbin AC . Safety measurements were equally not 
clinically meaningful impacted (Hemoglobin, Platelets, 
MAP, Prothrombine time index), with the exception that 
the Shock-Index and Clot formation time (thromboelas-
tography) normalized on Hepalbin AC but not on MARS 
AC . Conclusion: The two types of albumin dialysis undergo 
currently a multicenter crossover study powered based on 
those data . If the higher efficacy of Hepalbin is confirmed, 
a study for treatment of medically intractable pruritus will 
be initiated to investigate if significant improvement of 
ABiC for phosphatidylcholine is associated with significant 
improvement of intractable pruritus .
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1245
Lille Score Predicts Outcome in a Clinical 
Study of an Extracorporeal Human Allogeneic 
Cellular Liver Treatment (ELAD) for Severe 
Alcoholic Hepatitis (sAH)
Tarek I. Hassanein1, Ram Subramanian2, Julie A. Thomp-
son3, Ali Al-khafaji4, David J. Reich5, Ross Mac Nicholas6, 
Lewis W. Teperman7, Zheng Li8, Robert A. Ashley8; 1Southern 
California GI and Liver Centers, San Diego, CA; 2Emory Univer-
sity School of Medicine, Atlanta, GA; 3University of Minnesota 
Medical Center, Minneapolis, MN; 4University of Pittsburgh 
Medical Center, Pittsburgh, PA; 5Drexel University Medical 
Center, Philadelphia, PA; 6St Vincent’s University Hospital, 
Dublin, Ireland; 7Northwell Health, Manhasset, NY; 8Vital 
Therapies, Inc., San Diego, CA

Background: In patients with sAH, 6-month survival prob-
ability with a Lille score above 0 .45 is approximately 25% . 
We aimed to determine whether the Lille score predicted 
outcome in a prospective randomized controlled trial of 
an extracorporeal human allogeneic cellular liver system 
(ELAD) . Methods: Adults with sAH were randomized to 
standard of care (SOC) plus ELAD treatment (ELAD) or SOC 
alone (Control) . Baseline biochemistry and 7-day change in 
serum bilirubin were used to calculate and compare Lille 
score between ELAD and Control . Results: Of 203 subjects 
(ELAD 95, Control 108) treated, twelve (ELAD 3, Control 9) 
were excluded because missing data and/or death within 
7 days precluded Lille score calculation . In the intention-
to-treat analysis, survival at 91-day was similar between 
groups (ELAD 41% vs Control 38%, p=N .S .) . There were 
significantly more Lille responders (LR–Lille score<0 .45) 
in the ELAD group (75% vs 47%, p<0 .01) . LR had better 
survival compared to non-LR in both ELAD (74% vs 22%, 
p<0 .01) and Control (79% vs 46%, p<0 .01) . LR survival was 
the same for ELAD and Control (74% vs 79%, p=0 .55) . 
Non-LR survival was lower for ELAD than Control (22% 
vs 46%, p<0 .05) . In a subgroup analysis (N=138) that 
excluded patients with creatinine ≥1 .5mg/dL and/or INR 
>2 .5, non-LR survival was the same for ELAD and Control 
(44% vs 36%, p= N .S .) (Table 1) . Steroid use at random-
ization and during the first 7 days in LR and non-LR was 
similar (34% vs 31%, p= N .S .) . LR had better survival than 
non-LR regardless of steroid use (p<0 .01) . Conclusions: 
ELAD-treated sAH subjects were significantly more likely 
to be LR than Control subjects . LR had a significantly 
higher survival at 91-day when compared to non-LR . 
Steroid use did not affect survival . LR appeared to accu-
rately predict outcome independent of steroid use in both 
ELAD and Control subjects . Renal failure and coagulop-
athy portended poor outcome .
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Table 1 . 91-day Survival vs . Lille Response

* Subjects were excluded from the analysis due to death 
within 7 days or missing bilirubin data
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1246
Serum Caspase-1 Level as a Diagnostic and 
Prognostic Biomarker for HBV-Related Acute-
on-chronic Liver Failure
Feng Ren1,2, Xiangying Zhang1,2, Hongbo Shi1,2, Yu Chen2, 
Zhongping Duan2,1; 1Beijing Institute of Liver Diseases, Capi-
tal Medical University, Beijing, China; 2Beijing Youan Hospital, 
Capital Medical University, Beijing, China

Background & Aims: Liver inflammation is crucial in the 
pathogenesis of HBV-related acute-on-chronic liver failure 
(ACLF) . The aim of this study is to investigate the role of 
Caspase-1 as biomarker of disease progression and prog-
nosis in HBV-related ACLF . Methods: The subjects with 
HBV-related hepatocellular cancer (HCC, n=80), subjects 
with HBV-related liver cirrhosis (LC, n=62) and subjects 
HBV-related ACLF (n = 126), to those of chronic hepa-
titis B(CHB) subjects (n=101) were selected . The expres-
sion of Caspase-1 were measured using liver tissues from 
normal control subjects (n=10), CHB patients (n=12) and 
HBV-related ACLF patients (n=19) . Results: Compared with 
CHB patients, the ACLF patients had distinctly decreased 
serum levels of Caspase-1, however, the HCC patients 
and LC patients showed no significant difference; the 
serum levels of Caspase-1 was showed a negative correla-
tion with serum TBIL and a positive correlation with the 
serum total protein (TB) and albumin (ALB), although 
there are no correlation with ALT and AST . The intrahe-
patic mRNA and protein expressions of Caspase-1 were 
decreased in CHB subjects compared to healthy individ-
uals and were increased in ACLF subjects compared to CHB 
subjects; however, the activity of Caspase-1 were gradually 
decreased in ACLF subjects compared to healthy individ-

uals and CHB subjects . Importantly, the serum Caspase-1 
levels in the survival group with ACLF was more significant 
higher than those of in the dead group patients and anal-
yses of area under the receiver operating characteristic 
curve (ROC-AUC) indicated that Caspase-1 (0 .84) may be 
useful for independently predicting ACLF patients . Conclu-
sions: We demonstrate for the first time that Caspase-1 
plays a pivotal role in the pathogenesis of in ACLF patients 
caused by acute exacerbation of CHB, and Caspase-1 
maybe a potential non-invasive diagnostic and prognostic 
biomarker for ACLF patients .

Expression of serum and hepatic Caspase-1 in ACLF patients
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ADAMTS13 deficiency exacerbates acute liver 
failure with enhanced VWF accumulation and 
hepatic inflammation in mice.
Hiroaki Takaya, Kosuke Kaji, Mitsuteru Kitade, Kenichiro Seki, 
Soichiro Saikawa, Norihisa Nishimura, Shinya Sato, 
Yasuhiko Sawada, Yasushi Okura, Hideto Kawaratani, 
Takemi Akahane, Kei Moriya, Tadashi Namisaki, Akira Mitoro, 
Hitoshi Yoshiji; Third Department of Internal Medicine, Nara 
Medical University, Kashihara, Japan

(Introduction) A disintegrin-like and metalloproteinase 
with thrombospondin type-1 motifs 13 (ADAMTS13) is 
a metalloproteinase that specifically cleaves multimeric 
von Willebrand factor (VWF) . In the liver, ADAMTS13 is 
produced exclusively in hepatic stellate cells adjacent to 
endothelial cells (ECs) and VWF is synthesized in vascular 
ECs . Mutational analysis has demonstrated that loss of 
ADAMTS13 causes disordered VWF release from vascular 
ECs into the blood with aberrant cleavage, and subse-
quently VWF accumulation induces platelet thrombus 
formation in the microvasculature . Previous studies also 
revealed the functional relationship of ADAMTS13 to 
the development of disseminated intravascular coagula-
tion (DIC) in severe inflammatory disease such as sepsis, 
suggesting that decreased activity of ADAMTS13 contrib-
utes to accumulation of VWF during systemic micro-
thrombus formation . However, the pathophysiological 
role of ADAMTS13 and VWF in acute liver failure (ALF) 
is still obscure . Here, we employed ADAMTS13 deficient 
mice (ADAMTS13-KO) to address the importance of 
ADAMTS13 for prevention from microcirculatory distur-
bance in ALF (Methods) ALF was induced by D-galac-
tosamine (Gal-N) 500mg/kg and lipopolysaccharide (LPS) 
50μg/kg injected intraperitoneally in ADAMTS13-KO and 
wild type mice (WT) . Survival rate was evaluated at 12 and 
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24 h after the Gal- N + LPS intoxication . Plasma ADAMTS13 
and VWF activities were determined by ELISA . ADAMTS13 
enzyme-VWF substrate balance was evaluated with a ratio 
of VWF activity to ADAMTS13 activity (V/A) . Histological 
examination of hematoxylin and eosin stain was confirmed 
liver injury . Expression levels of Tnfa, Toll-like receptor 
4 (Tlr4), and Cd14 mRNA in the whole liver of mice was 
determined by quantitative RT-PCR . (Results) V/A level was 
elevated in ALF-induced WT as compared with untreated 
WT (8 .7±14 .7 versus 1 .2±0 .5, P<0 .05) . The hepatic expres-
sions of Tnfa, Tlr4, and Cd14 mRNA were also upregulated 
by induction of ALF in WT mice . Of the ALF-induced mice, 
ADAMTS13-KO showed severe decrease in survival rate 
(30% versus 70% at 12h, P<0 .05) with higher ALT levels 
and lower platelet counts than WT . Histological finding 
indicated extensive parenchymal necrosis and VWF depo-
sition in the liver of ADAMTS13-KO with ALF . The ALF-in-
duced upregulation of Tnfa, Tlr4, and Cd14 mRNA were 
enhanced in ADAMTS13-KO mice as compared with WT 
mice . (Conclusion) In ALF, ADAMTS13 plays an important 
role in coagulability and inflammation, and its deficiency 
leads to systemic microcirculatory disturbance and multiple 
organ failure .
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1248
The role of ulinastatin in the treatment of liver 
failure
Jian Zhao, Bo Wei, Wensheng Xu; Department of Infectious 
Disease, Shanghai Changzheng Hospital, Shanghai, China

Background/Aims:Ulinastatin is a broad-spectrum 
protease inhibitor extracted from human urine . It can 
reduce the release of inflammatory factors and improve 
microcirculation and tissue perfusion . Animal studies have 
suggested the potential therapeutic effect of ulinastatin 
in liver failure or injury . However, the efficacy of ulinas-
tatin for clinical treatment of liver failure is unclear . We 
did this cohort study to assess the role of ulinastatin in the 
treatment of patients with liver failure . Methods:Ninety 
patients with acute, sub-acute or acute-on-chronic liver 
failure diagnosed from January 2015 to December 2016 
in our hospital were assigned to ulinastatin group (30 
cases) and control group (60 cases) . Age, gender and 
MELD score on admission were matched between groups . 
The ulinastatin group were treated with ulinastatin on 
the basis of routine medical care including glutathione, 
phosphatidylcholine, UDCA and other necessities, whereas 
the control group accepted only routine medical support . 
The improvement rate, mortality, MELD score and inci-
dence of related complications in both groups were 
observed . Standards of improvement were in accordance 
with Chinese Diagnostic and Treatment Guidelines for 
Liver Failure(2012version) . Results:The improvement rate 
was significantly higher in ulinastatin group than in the 
control group(70% vs 45%, p = 0 .025)and the mortality 
rate was significantly lower than that in the control group 
(27 .6% vs 51 .9%, p = 0 .048) . In addition, the difference 
of MELD score between groups was statistically signifi-
cant(p=0 .037) . As to complications, the incidence of spon-
taneous bacterial peritonitis (SBP) was significantly lower 
than that of the control group (26 .67% vs 50 .00%, P = 
0 .035), but there was no significant difference between 

groups in the incidence of other documented complica-
tions (hepatic encephalopathy, hepatorenal syndrome, 
gastrointestinal hemorrhage) . Conclusion:Our preliminary 
study shows ulinastatin has a positive therapeutic role 
in the treatment of liver failure, which can improve liver 
function and prognosis . The effects are presumably due to 
ulinastatin’s nonspecific anti-inflammatory property and 
reducing the risk of complications like SBP .Further large 
randomized controlled trials are necessary to confirm the 
result, but findings of our study do look promising .

Outcomes of two groups

Disclosures:

The following people have nothing to disclose: Jian Zhao, Bo Wei, 
Wensheng Xu

1249
Drug- Induced Acute Liver Failure in 128 
Patients Including Children: Implicated Drugs, 
Outcome, Predictors of Mortality - Results 
From a Single-Center Drug-induced Liver Injury 
Registry
Harshad Devarbhavi1, Mallikarjun Patil1, Vishnu V. Reddy1, 
Tarun S. Joseph1, Rajvir Singh2; 1Department of Gastroenter-
ology, St. John’s Medical College Hospital, Bangalore, India; 
2Hamad Medical Centre, Doha, Qatar

m, Background: Drug-induced acute liver failure (DIALF) is 
an uncommon condition with substantial mortality . Acet-
aminophen (APAP) is a leading cause in the West but is 
rare elsewhere . Reports of idiosyncratic DIALF are scarce . 
We examined the implicated drugs, clinical and labora-
tory features and outcome of patients with DIALF . We 
analyzed predictors of mortality and its relationship with 
MELD and Kings College criteria (KCC) . Methods: DIALF 
was defined as per standard criteria (NEJM 2013;369:2525) . 
Patients with acute liver failure (ALF) fulfilled criteria 
for drug-induced liver injury (DILI) . (Clin Pharmac Ther 
2011;89:806) . Competing causes including hepatitis A, B, 
C, E, autoimmune hepatitis were excluded . Patients were 
identified from DILI registry (1997–2017) . RUCAM was 
used for case adjudication . Outcome was defined as spon-
taneous survival or death . Results: We found 128 cases 
of DIALF(14%) among 905 patients with DILI . Mean age 
38 years, 68 (53%) females and 21(16 .4%) children (<18 
years) . Skin rashes/eosinophilia was seen in 27/128 (21%) . 
Outcome: 44 patients (34%) recovered spontaneously and 
84 (66%) including 13 children (62%) died . Female gender, 
anti-tuberculosis drugs (ATD), ascites, albumin, bilirubin, 
INR and MELD score were significantly associated with 
mortality (See Table for survivors vs non survivors) . Impli-
cated drugs: Combination ATD(n=92, 72 .4%), antiepileptic 
drugs (AED, n=11, 10%), dapsone (n=7, 5 .5%), hormones 
(n=2), ferrous sulfate overdose (n=2), acetaminophen 
(APAP) (n=2), efavirenz(n=1), nevirepine (n=1), CAM (N=2), 
chemotherapeutic (3), augmentin (n=2), duloxetine (n=1), 
lamotrigine (n=1), atorvastatin (n=1) . No difference was 
observed in AST, ALT, ALP, platelets . Mortality was 79% 
for ATD and 100% for APAP and iron overdose . Area under 
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ROC was 0 .76 for MELD (CI 0 .66-0 .86) and 0 .51 for KCC (CI 
0 .38-0 .63) . Sensitivity and specificity for MELD (0 .72, 0 .74) 
was superior to KCC (0 .61, 0 .51) . Conclusion: 14% of DILI 
results in ALF . Anti-TB drugs, AED, dapsone, anti-retroviral 
drugs, hormones are commonly implicated agents . Spon-
taneous survival was 34% . Mortality was drug specific: 
higher (79%) in anti-TB DIALF than in non anti-TB, non 
APAP drugs (49%) . INR and MELD score predict mortality .

Difference between survivors vs non-survivors

Disclosures:

The following people have nothing to disclose: Harshad Devarbhavi, 
Mallikarjun Patil, Vishnu V . Reddy, Tarun S . Joseph, Rajvir Singh

1250
Multi-platform metabonomics reveals a distinct 
metabolic phenotype of acute-on-chronic liver 
failure
Rabiya Zia1, Vishal C. Patel2, Nicola Gray1, Ian D. Wilson1, 
Julia Wendon2, Mark McPhail2, Muireann Coen1; 1Compu-
tational and Systems Medicine, Imperial College London, 
London, United Kingdom; 2Institute of Liver Studies and Trans-
plantation, Kings College Hospital, London, United Kingdom

Background: Despite advancements in critical care thera-
pies and emergency liver transplantation, mortality rates 
for acute liver failure (ALF) and acute-on-chronic liver 
failure (ACLF) remain high . Metabolic phenotyping may 
aid prognostication and delineating affected pathways 
could generate new therapeutic targets . Methods: Meta-
bolic phenotyping, using 1H NMR spectroscopy and a novel 
targeted approach employing ultra-performance liquid 
chromatography coupled to mass spectrometry (UPLC-
MS), to quantify amino acids was performed on plasma 
from the following patients: ACLF (n=49); ALF (n=27), 
acute liver injury (n=7), decompensated cirrhosis (n=50), 
stable cirrhosis (n=13) and healthy controls (n=39) . Metab-
olite data was preprocessed prior to multivariate and 
univariate analysis . A 1- way ANOVA was performed on 
both datasets followed by a post hoc Sidak multiple test 
correction, adjusted p-values (*<0 .05, **<0 .01, ***<0 .001, 
****<0 .0001) are shown with results below . Results: Anal-
ysis of 1H NMR data revealed significant perturbations 
of energy metabolites, amino acids and lipid depletion . 
Univariate analysis revealed global changes in amino acids 
common to ALF and ACLF and a minority of metabolite 
perturbations distinct to ACLF; these were confirmed and 
quantified by the UPLC-MS data . ALF and ACLF patients 
showed a significant elevation in circulating levels of 
methionine****, tyrosine*** and phenylalanine****, and 
a depletion of isoleucine** relative to healthy controls, 
this was shown by both 1H NMR and UPLCMS . A novel 
finding observed across both platforms, was the profound 
elevation of 3-methylhistidine**** in ACLF plasma relative 
to ALF and healthy controls . Further unique amino acid 
changes determined solely by UPLC-MS in ACLF patients, 
included the depletion of tryptophan*** and serine* 

compared to ALF and healthy control . Elevation of plasma 
concentrations of sarcosine by UPLC-MS was observed for 
the first time in all liver disease groups . Pathway mapping 
analysis revealed multiple metabolic pathways commonly 
perturbed in ALF and ACLF including amino acid biosyn-
thesis, transsulfuration and glycolysis pathways, the Krebs 
and urea cycles . Furthermore, a distinct disruption of the 
purine and tryptophan biosynthesis pathways in ACLF 
was revealed . Conclusion: This is the first multi-platform 
metabotyping study in ALF and ACLF which demonstrates 
a greater global metabolic disturbance in ALF patients 
compared to ACLF . However, a distinct metabotype for 
ACLF was determined and further mechanistic evalua-
tion of histidine methylation and purine and tryptophan 
synthesis are required to guide future biomarker analysis 
and pharmacometabonomics interventions .
Disclosures:

Julia Wendon - Consulting: Pulsion, Excalenz

The following people have nothing to disclose: Rabiya Zia, Vishal C . Patel, 
Nicola Gray, Ian D . Wilson, Mark McPhail, Muireann Coen

1251
Impact of plasmapheresis on outcomes in 
patients with Acute liver Failure fulfilling King’s 
College Criteria
Vaishali Solao, Priya Shenoy, Akash Shukla, Ruhi Kohli, 
Chetan Kalal, Mihir Vora, Prashantha S. Rao, Ravi Mohanka, 
Samir R. Shah; Global Hospitals, Mumbai, India

Background and Aim: Plasmapheresis (PP) has recently 
been shown to have some benefit in patients with acute 
liver failure (ALF) . However, the data are scant and incon-
sistent . We therefore did this study to assess the impact 
of PP on outcome of patients with ALF . Methods: Seventy 
out of 104 patients with ALF, between July 2013 and April 
2017 (median age 28[1-79]years, 47% men, jaundice to 
encephalopathy time 8(1-16) days, acute viral hepatitis 
44%] fulfilling King’s College Criteria were included . 
Patients received either Standard medical therapy (SMT; 
n=30) or SMT and PP (n=40) . Data was analysed for trans-
plant free survival, hemodynamics, incidence of sepsis, SIRS 
components, survival after liver transplantation Results: 
Both groups were comparable at baseline in demo-
graphics, etiology and disease severity . Transplant-free 
survival was similar in the two groups (PP: 6/40 [15%] Vs 
SMT: 6/30 [20%]; p= 0 .582) . Liver transplant was done in 
22(55%) patients and 16(40%) died in PP group, while 
in SMT, 20(66 .67%) patients underwent transplant and 
6(20%) died . Heart rate decreased after PP(108/minute 
[19 .8] Vs 99/minute [17 .5] p=0 .034) . Incidence of sepsis 
was similar in the two groups(18/40[45%] Vs 9/30[30%], 
p=0 .201) . Number and dose of inotropes, Intra-operative 
hemodynamics, blood products transfused and survival 
after transplant (PP: 81% Vs SMT: 90%) was similar among 
the groups . Conclusion: Plasmapheresis is not associated 
with increased survival in patients with ALF . It is associated 
with reduction in SIRS without increasing risk of sepsis .
Disclosures:

The following people have nothing to disclose: Vaishali Solao, Akash Shukla, 
Ruhi Kohli, Chetan Kalal, Ravi Mohanka, Samir R . Shah
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1252
Ethanol-Induced Oxidative Stress in Primary 
Human Hepatocytes is Suppressed by VTL C3A 
Cell-Secreted Factors
Jagadeesha K. Dammanahalli, Jason Lapetoda, Lee K. Landeen, 
Patricia W. Bedard; Vital Therapies Inc, San Diego, CA

Background: Hepatocellular death due to mitochondrial 
dysfunction is a key mechanism in alcoholic hepatitis (AH) 
and leading cause of liver-related deaths . Both chronic and 
binge drinking can activate stress-mediated intracellular 
signaling pathways through induction of reactive oxygen 
species (ROS) and cause mitochondrial dysfunction . The 
aim of this study was to evaluate if VTL C3A cell-secreted 
factors, from an investigational extracorporeal human 
allogeneic cellular liver treatment comprised of four meta-
bolically active cartridges with a bedside delivery system 
and cell support circuitry to treat severe AH, can dampen 
ethanol-induced oxidative stress and improve mitochon-
drial function using a primary human hepatocyte (PHH) 
model . Methods: Cryopreserved PHH were plated over-
night onto collagen-coated plates in William’s E media 
(WEM) and treated with WEM or VTL C3A cell-condi-
tioned medium (CM) diluted 1:1 in WEM 1 h prior to expo-
sure to 100 mM ethanol (EtOH) for 4 h . Incubation with 
2’,7’-dichlorofluorescin diacetate (DCF-DA) and MitoSOX 
Red were used to measure intracellular and mitochondri-
al-specific ROS, respectively . Further, mitochondria were 
isolated from PHH and incubated with ethanol for 30 
min and used to measure H2O2 and superoxide dismutase 
(SOD) levels by Amplex Red and Nitroblue Tetrazolium 
(NBT), respectively . Results: CM reduced oxidative stress 
and mitochondrial dysfunction in PHH in each part of the 
SOD pathway investigated . Total ROS was 19 .7% lower 
in the CM-treated group than WEM alone prior to EtOH 
exposure . Total ROS increased significantly in response 
to EtOH in PHH in WEM, and this effect was blunted by 
CM-treatment (11 .8 vs . 6 .5%, respectively) . MitoSOX Red 
verified that EtOH treatment increased mitochondrial-spe-
cific ROS by 33% in PHH in WEM only; in contrast, there 
was a 17% increase in ROS levels observed in PHH in the 
presence of CM . Total SOD activity and manganese SOD 
(MnSOD) activity increased in PHH-isolated mitochondria 
by 23 .8% and 6 .2%, respectively, in response to EtOH in 
the WEM controls, whereas EtOH did not affect either 
total SOD or MnSOD activity of mitochondria in the 
CM-treated cells . Mitochondrial SOD converts superoxide 
ions into H2O2 . As expected, EtOH treatment induced H2O2 
in PHH mitochondria by 57 .6% in WEM . Consistent with 
no change in SOD activity in mitochondria exposed to 
CM, EtOH failed to induce H2O2 in mitochondria isolated 
from CM-treated PHH . Conclusions: VTL C3A cell-secreted 
factors protected PHH against EtOH-mediated oxidative 
stress and mitochondrial dysfunction . The identification 
of the specific factors responsible for these findings is the 
focus of further investigation .
Disclosures:

Jagadeesha K . Dammanahalli - Employment: Vital Therapies

Jason Lapetoda - Employment: Vital Therapies, Inc .

Lee K . Landeen - Employment: Vital Therapies, Inc .

Patricia W . Bedard - Employment: Vital Therapies Inc

1253
Promising effects of thymosin α1 treatment for 
rats with acute liver failure
Xueliang Yang1, Yangyang Sun2, Yunru Chen1, Tiantian Tang3, 
Ying Kong1, Feng Ye1, Kai Zhang1, Xi Zhang1, Xiaojing Liu1, 
Shumei Lin1; 1Department of Infectious Diseases, The First 
Affiliated Hospital of Xi’an Jiaotong University, Xi’an, China; 
2Department of Pharmacy, No.1 Hospital of PLA, Lanzhou, 
China; 3Department of Infectious Diseases, Xi’an Children’s 
Hospital, Xi’an, China

Background : This study aims to evaluate whether 
thymosin α1 (Tα1) increases survival rates of rats with 
acute liver failure (ALF) through improving immunofunc-
tion and inhibiting hepatocyte apoptosis . Methods : Twen-
ty-five rats were randomly divided into a control (CG), a 
model (MG), and a treatment (TG) groups . The CG received 
an intraperitoneal injection of saline (2 mL) . An ALF rat 
model was established by an intraperitoneal injection of 
D-galactosamine (D-GalN) and lipopolysaccharide (LPS) . 
The TG received Tα1 intraperitoneal injection . Respective 
survival rates of rats were recorded . Sixty-three other rats 
were randomly divided into three groups, CG, MG, and 
TG, with three rats in the CG and 30 rats in the other two 
groups . Three rats in each of the MG and TG groups were 
sacrificed at 3, 6, 9 and 12 h, and blood and liver samples 
collected . Results : The results indicated that the survival 
rate of the TG rats was higher than that of MG at 24 h (p = 
0.0248) . Plasma transaminases, total bilirubin, and hepato-
cyte apoptotic index increased in both MG and TG groups, 
but were significantly lower in the TG than in the MG at 
each time point (p<0.05) . Bax expression in liver tissue was 
significantly lower in TG than in MG at each time point 
(p<0.05), whereas Bcl-2 was significantly higher (p<0.05) . 
Conclusion : Thymosin α1 greatly improved survival rates 
in an ALF rat model by down-regulating TNF-α and up-reg-
ulating IL-10, leading to attenuated hepatic inflammation 
and apoptosis of hepatocytes .

Thymosin α1 (Tα1) treatment improves survival in acute liver 
failure (ALF). Rats with Tα1 injection showed lower mortality 
than the model group at 24 h (60% vs 30%, p = 0.0248) .
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1254
Serotonin facilitates the concanavalin A 
induced acute liver injury in mice
Jianbin Bi, Qing Pang, Zhaoqing Du, Rongqian Wu; The First 
Affiliated Hospital of Xi’an Jiaotong University, Xi’an, China

Background: The roles of peripheric serotonin in liver 
diseases are conflicted and controversial . On one hand, 
serotonin promotes liver regeneration after hepatectomy; 
On the other hand, serotonin may promote the progres-
sion of alcoholic liver disease, liver fibrosis, and liver 
cancer . Aim: The aim of the present study is to investigate 
the role of serotonin in concanavalin A induced acute liver 
injury and its potential mechanisms . Methods: Mice were 
divided into 5 groups: control + WT group, ALI +WT group, 
control + Tph1(tryptophan hydroxylase 1)-/- group, ALI + 
Tph1-/- mice, and ALI + Tph1-/- + 5HTP(5-hydroxytrypto-
phan, precursor of 5-HT, replenishing the serum serotonin 
content, 75 mg/kg/day for 3 days)group . ALI was induced 
by concanavalin A (25mg/kg, iv) and the control group 
were given equivalent saline . The liver functions, hepato-
cyte apoptosis and survival rate of mice in each group were 
performed . Results: The Tph1-/- mice exhibited milder 
liver function disorder and pathological damage after the 
concanavalin A treatment compared with the WT mice . 
Deficiency of serotonin also decreased the mortality and 
alleviated the hepatocyte apoptosis in the concanavalin A 
induced ALI . 5-HT2A was high expressed after the concana-
valin A treatment and its receptor antagonist ketanserin 
significantly relieved the concanavalin A induced ALI . In 
addition, the expression of HMGB1, TLRs, MyD88, IRAK1, 
and TRAF6 were reduced in the ALI group with Tph1-/- 
mice . What’s more, the pretreated with 5HTP markedly 
reversed the changes in the Tph1-/- mice after concana-
valin A treatment . Conclusions: Serotonin facilitates the 
concanavalin A induced acute liver injury via its 5-HT2A 
receptor and activating the HMGB1-TLRs pathway .

Serotonin facilitates the concanavalin A induced acute liver 
injury in mice .
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1255
Hospital Teaching Status on the Mortality, 
Length of Stay and Cost Amongst Patients with 
Acute Liver Failure in the U.S.
Raquel Olivo, Pavan Patel, Nikolaos T. Pyrsopoulos; Gastroen-
terology and Hepatology Division, Rutgers University, Bloom-
field, NJ

Acute Liver failure (ALF) is an entity that requires a multi-
disciplinary approach, given the complexity of the cases 
and the high mortality associated with it . Therefore, it 
may be more suitably treated in a teaching, high volume 
hospital, preferably with a hepatology team . Studies in 
the past have established a positive relationship between 
high volume institutions and lower mortality in surgical 
settings; however, this has not been the case in ALF . Our 
study aims to assess the differences in mortality, hospital 
length of stay (LOS) and cost of hospitalization (COH) for 
patients admitted for ALF in teaching vs . non-teaching 
hospitals . Using the National Inpatient Sample (NIS) from 
2008 to 2014, and using the International Classification 
of Diseases 9th Version, Clinical Modification (ICD-9 
CM) diagnosis code of ALF in hospitalized patients ≥18 
years as inclusion criteria, we were able to find 114,024 
cases that were analyzed using SPSS . Final analysis was 
done using logistic regresion to control for patient 
demographics, associated comorbilities and therapeutic 
managemet . Mortality was 39% in teaching hospitals vs . 
35% in non-teaching . Additionally, the COH in teaching 
hospitals was US $50,313 vs . US $36,962 in non-teaching 
hospitals, with an overall cost of US $42,344 . Finally, the 
LOS in teaching hospitals was 8 days, 2 days more than 
in non-teaching hospitals . Surprisingly, when adjusted 
for demographics, hospital characteristics, comorbidities 
and management, mortality remains higher in teaching 
hospitals when compared to non-teaching hospitals (OR 
1 .174) . Teaching hospitals were also independently asso-
ciated with longer LOS, 8 vs . 6 days; and with higher costs 
of hospitalization, almost US $13,000 more . An explana-
tion for these results may be the fact that many severe 
or advanced cases of acute liver failure are more often 
referred from non-teaching hospitals to teaching hospi-
tals, primarily due to resources and personnel . Therefore 
there may be a shift in mortality from non-teaching to 
teaching hospitals . The same argument can be given for 
the longer LOS registered in teaching hospitals, which in 
turn in may also increase the COH .
Disclosures:
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1256
MicroRNA-181c potentially relieved fulminant 
viral hepatitis by targeting TNF-α in mice
Dong Xi, Ming Wang, Zhongwei Zhang, Jiajia Chen, 
Faxi Wang, Xiaoping Luo, Qin Ning; Tongji Hospital, Tongji 
Medical College, Huazhong University of Science and Tech-
nology, Wuhan, China

Background: Hepatocyte apoptosis induced by tumor 
necrosis factor(TNF)-α/TNFR1 is an important pathway for 
the incidence of fulminant viral hepatitis . Accumulating 
evidence suggests that a limited number of microRNAs 
(miRNAs) are involved in severe exacerbation of hepatitis 
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B . The relationship between circulating miRNAs and HBV 
associated acute-on-chronic liver failure (HBV-ACLF) needs 
to be further investigated . The purpose of our study was 
to identify the aberrant expression of miRNAs in HBV-ACLF 
and to investigate its potential role during the progres-
sion of HBV-ACLF . Methods: miRNA expression profile 
by miRNA microarray analysis was performed on pooled 
Peripheral Blood Mononuclear Cell (PBMC) obtained 
from patients with chronic hepatitis B (CHB) or HBV-ACLF, 
respectively . Selected unnormal expressed miRNAs were 
verified in more clinical samples by quantitative real-time 
PCR (qRT-PCR) . A luciferase reporter assay was conducted 
to confirm whether TNF-α is a direct target of miR-181c . 
mmu-miR-181c agomir was delivered by tail vein injection 
into MHV-3-infected BALB/cJ mice to evaluate its inter-
ference effect in fulminant viral hepatitis mouse model . 
Results: The results from microarray analysis showed that 
7 kinds of miRNAs were down-regulated and 9 kinds of 
miRNAs up-regulated in the PBMC of HBV-ACLF patients 
compared with that of patients with CHB . Among the 
deregulated miRNAs, the expression of hsa-miRNA-181c 
significantly decreased in HBV-ACLF, while serum TNF-α 
significantly increased . Furthermore, TNF-α was verified 
as a target of miR-181c . miR-181c significantly improved 
fulminant viral hepatitis mice survival rate from 0 to 
30% and ameliorated inflammatory infiltration, hepato-
cyte necrosis and apoptosis, and prolonged survival time . 
Conclusion: Our data suggested that miR-181c might have 
potentially therapeutic potential for the treatment of 
fulminant hepatitis .
Disclosures:

Qin Ning - Advisory Committees or Review Panels: ROCHE, NOVARTIS, BMS, 
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1257
Plasma lipidomics identifies novel biomarkers 
in patients with hepatitis B virus-related acute-
on-chronic liver failure
Xiaofeng Wang1, Wenyu Wu1, Gaokun Qiu2, Hao Wang2, 
Wensi Li1, Yongli Wang1, Qunqun Jiang1, Meifang Han1, 
Qin Ning1; 1Tongji Hospital, Tongji Medical College, Huazhong 
University of Science and Technology, Wuhan, China; 2Tongji 
Medical College, Huazhong University of Science and Technol-
ogy, Wuhan, China

Introduction: Acute-on-chronic liver failure (ACLF) is a 
fatal syndrome that presents with acute deterioration of 
liver function in chronic hepatitis B virus (HBV) patients . 
However, reliable diagnostic and prognostic biomarkers 
are scarce . Objectives: The aim of this study to identify lipid 
species associated with HBV infection as well as novel lipid 
biomarkers for HBV-ACLF . Methods: High performance 
liquid chromatography- tandem mass spectrometry was 
used for targeted lipidomic analyses of 147 lipid species . 
Fasting-state plasma samples from 74 HBV-ACLF patients, 
86 HBV-non-ACLF patients [30 HBV-immune tolerant 
(HBV-IT) and 56 chronic hepatitis B(CHB)] and 20 healthy 
controls . Univariate and multivariate analyses examined 
changes in lipid species among patient groups . Results: 
The HBV-ACLF and HBV-non-ACLF groups had distinctly 
different lipid profiles, while the HC and HBV-IT groups 
had similar lipid profiles . Further, lysophosphatidylcholine 
(LPC)22:6, cholesterol ester (CE) 22:6, CE20:4, CE18:2 and 

CE18:1 could be used as potential biomarkers for the early 
prediction of ACLF . Meanwhile, univariate and multivar-
iate analyses identified CE20:4, LPC16:0, LPC18:0, phos-
phatidylcholine (PC)40:6 and PC32:0 as putative diagnostic 
biomarkers of HBV-ACLF . Moreover, LPC16:0 and LPC18:0 
were significantly associated with model for end stage liver 
disease(MELD) scores, and the two lipid species combined 
with MELD score had significant capability to predict the 
6-month mortality . Conclusions: Our study revealed that 
lipid metabolism disorders were significantly associated 
with the severity of liver inflammatory injury in patients 
with chronic HBV infection, and specific lipid species could 
be used as potentially biomarkers for diagnosis and prog-
nosis in HBV-ACLF . 
Disclosures:
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MSD, GSK; Consulting: ROCHE, NOVARTIS, BMS, MSD, GSK; Grant/Research 
Support: ROCHE, NOVARTIS, BMS; Speaking and Teaching: ROCHE, 
NOVARTIS, BMS, MSD, GSK

The following people have nothing to disclose: Xiaofeng Wang, 
Wenyu Wu, Gaokun Qiu, Hao Wang, Wensi Li, Yongli Wang, Qunqun Jiang, 
Meifang Han

1258
Palmitoleate protects 3-hydroxy fatty acid-in-
duced hepatocyte lipoapoptosis
ezhumalai muthukrishnan1, Mona Hadidi1, Carol A. Casey2, 
Justin L. Mott2, Sathish Kumar Natarajan1; 1Nutrition and 
Health science, University of Nebraska-Lincoln, Lincoln, NE; 
2University of Nebraska Medical Center, Omaha, NE

Background: Acute fatty liver of pregnancy (AFLP) is an 
obstetric emergency to mother and fetus that develop 
during third trimester of pregnancy with a severe acute 
maternal liver failure . AFLP is highly associated with a loss 
of function mutation in long chain 3 hydroxy acyl-CoA 
dehydrogenase (LCHAD), an enzyme involved in the mito-
chondrial β oxidation . Fetus with a homozygous muta-
tion in LCHAD results in mother developing AFLP . Placenta 
with LCHAD mutation results in defective placental fatty 
acid oxidation and accumulation of 3 hydroxy fatty acids . 
These accumulated 3 hydroxy fatty acids were shunted 
from placenta into the maternal circulation resulting in 
severe maternal acute liver failure . We hypothesized that 
the accumulated 3 hydroxy fatty acids in the maternal 
circulation induces hepatocyte lipoapoptosis . Methods: 
Hepatoma-derived cell lines (Huh7, HepG2) and rat 
primary hepatocytes were treated with 3 hydroxy myristic 
acid (3 HMA) or 3 hydroxy palmitic acid (3 HPA) for 16 
hours . Apoptosis was assessed by characteristic nuclear 
morphology staining with DAPI and caspase 3/7 activity . 
Expression of cleaved PARP, FoxO3, and PUMA were 
assessed by immunoblot, and mitochondrial bioenergetics 
were measured using extracellular flux analyzer . Results: 
Using a cell culture model, we confirmed that treatment of 
3 HMA and 3 HPA induce cell death in the hepatocytes after 
16 hours . 3 HMA and 3 HPA induce hepatocyte lipoapop-
tosis in a concentration dependent manner in both malig-
nant-derived hepatocytes and rat primary hepatocytes . 
In addition, our preliminary data suggest treatment of 
3 HMA and 3 HPA significantly increased the levels of 
cleaved PARP and pro-apoptotic BH3-only protein, PUMA . 
Treated with 3HMA and 3HPA increasing concentration of 
Foxo3 in treated cells . Treatment of 3 HMA to hepatocytes 
showed concentration-dependent decrease in basal respi-
ration and spare respiratory capacity . We have also begun 
to study the mechanism of hepatocytes lipoapoptosis and 
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its prevention using omega 7 monounsaturated fatty acid, 
palmitoleate . We observed that treatment of palmitoleate 
significantly prevents 3 HMA and 3 HPA-induced hepato-
cyte lipoapoptosis . The signaling mechanism of 3 hydroxy 
fatty acid-induced hepatocyte lipoapoptosis and the role 
of palmitoleate protection are now under investigation .
Disclosures:
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1259
Triggering factors for acute liver failure in 
patients with first manifestation of autoimmune 
hepatitis: a single center experience of 501 
patients.
Matthias Buechter1, Paul P. Manka1,2, Guido Gerken1, Ali Can-
bay3, Alisan Kahraman1; 1Gastroenterology and Hepatology, 
University Hospital Essen, Essen, Germany; 2Division of Gas-
troenterology and Hepatology, Medical University of South 
Carolina, Charleston, SC; 3Gastroenterology, Hepatology and 
Infectious Diseases, Otto-von-Guericke University Magdeburg, 
Magdeburg, Germany

Introduction: Acute liver failure (ALF) in patients with 
autoimmune hepatitis (AIH) is a severe and life threat-
ening disease . The aim of our study was to clarify trig-
gering factors which may induce ALF in patients with first 
manifestation of AIH . Patients and Methods: We analyzed 
501 patients who were treated in our department 
between 1988 and 2016 for AIH . However, 46 of these 
501 patients (9 .2 %) fulfilled the criteria of acute liver 
failure defined by the German “Acute Liver Failure Study 
Group” . All patients who presented “acute-on-chronic” or 
“acute-on-cirrhosis” liver failure were excluded . Results: 
The majority of our study population was female (85 .3 %), 
the mean age was 39 .8 years . In 35 .3 % we did not find 
any triggering factors, 41 .2 % suffered from drug-induced 
ALF (e .g ., antibiotics, NSAD, contraceptive, dietary supple-
ment, antidepressants), 11 .8 % had an infectious trigger 
(e .g ., cytomegalovirus (CMV), varicella zoster virus (VZV), 
bacterial pneumonia), and 11 .8 % had a previous surgery 
in general anesthesia, respectively . Conclusions: In 64 .7 % 
of our patients with ALF as a first manifestation of AIH we 
could find a triggering agent, while the major group was 
drug-induced (41 .2 %) .
Disclosures:

The following people have nothing to disclose: Matthias Buechter, 
Paul P . Manka, Guido Gerken, Ali Canbay, Alisan Kahraman

1260
Interference with novel gene KCTD9 amelio-
rates fulminant liver failure in mice
Tao Chen, Lin Zhu, Yaoyong Zhou, Xiaoping Zhang, Aic-
hao Shi, Hongwu Wang, Xiaoping Luo, Qin Ning; Tongji Hos-
pital, Tongji Medical College, Huazhong University of Science 
and Technology, Wuhan, China

Background: Our previous reports showed potassium 
channel tetramerisation domain containing 9 (KCTD9) 
contributed to liver injury through NK cell activation 
in human HBV-induced acute-on-chronic liver failure 
(HBV-ACLF) . In the present study, the therapeutic effect 
of specific short hair RNA (shRNA) targeting KCTD9 was 
explored in murine hepatitis virus type 3 (MHV-3)-in-
duced fulminant hepatic failure (MHV-3-FHF) mice model . 

Methods: The KCTD9 shRNA plasmids (pMSCV-mKCTD9-
shRNAs) and expression plasmid (pcDNA3 .1-mKCTD9) 
were constructed and introduced in vivo by hydrodynamic 
delivery to detect expression of KCTD9 as well as the disease 
progression . Results: With consistency of expression in 
HBV-ACLF patients, KCTD9 showed abundant expression 
in liver and hepatic NK cells during MHV-3 infected Balb/
cJ mice . Accompanied by inhibition of KCTD9 expression 
in liver, MHV-3-FHF was significantly ameliorated which 
was demonstrated as increased survival, improved liver 
function and histopathology, and also decreased NK 
cell activation, cytotoxicity and cytokines production . In 
contrast, delivery of pcDNA3 .1-mKCTD9 led to a profound 
progression of liver failure . Conclusions: Our study elabo-
rates the novel KCTD9 molecule contributes to liver injury 
through NK cell activation in MHV-3-FHF mouse model, 
while shRNA interference targeting KCTD9 gene could 
be capable of ameliorating disease progression, which 
provides a potential therapeutic target for virus-induced 
liver failure .
Disclosures:

Qin Ning - Advisory Committees or Review Panels: ROCHE, NOVARTIS, BMS, 
MSD, GSK; Consulting: ROCHE, NOVARTIS, BMS, MSD, GSK; Grant/Research 
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1261
Significant lung injury and its prognostic signifi-
cance in acute liver failure
Constantine J. Karvellas1, Michelle Gottfried2, Filipe S. Car-
doso3, Mark J. McPhail4, R. Todd Stravitz5, William M. Lee6; 
United States Acute Liver Failure Study Group (US ALFSG); 
1Hepatology/Critical Care Medicine, University of Alberta, 
Edmonton, AB, Canada; 2Public Health, Medical University of 
South Carolina, Charleston, SC; 3Critical Care, Hospital Fer-
nando Fonseca, Lisbon, Portugal; 4Critical Care, King’s College 
Hospital, London, United Kingdom; 5Hepatology, Virginia 
Commonwealth University, Richmond, VA; 6Hepatology, Uni-
versity of Texas Southwestern, Dallas, TX

Background: Respiratory failure is a concerning complica-
tion of acute liver failure (ALF), and high oxygen require-
ments may preclude ALF patients from undergoing liver 
transplantation LT . The aim of this study was to eval-
uate the association between significant lung injury (SLI) 
and important clinical outcomes (21-day survival, liver 
transplantation) in ALF patients . Methods: Retrospec-
tive cohort included 947 (out of 3025) patients enrolled 
by the US Acute Liver Failure Study Group from January 
1998 through December 2016 who were mechanically 
ventilated and for whom data regarding chest radiog-
raphy and oxygenation (PaO2/FIO2) were available . ALF 
patients were stratified according to the Berlin defini-
tion as having SLI if PaO2/FIO2 was < 200 mm Hg, and 
controls with PaO2/FIO2 ≥ 200 mm Hg . Results: Of 947 ALF 
patients included in this analysis, 370 (39%) had evidence 
of SLI while 577 (61%) did not (controls) . ALF patients 
with SLI (ALF-SLI) had significantly worse oxygenation 
than controls on admission to study, (120 vs . 300 mm Hg 
p<0 .001) and worse biochemical derangement reflected 
by median bilirubin (7 .3 vs . 6 .3 mg/dl, p=0 .04), creatinine 
(2 .3 vs . 1 .8 mg/dl, p<0 .001) and lactate (6 .1 vs . 4 .6 mmol/l, 
p=0 .0008) . ALF-SLI patients had higher rates of tracheal 
(19% vs . 14%) and blood-stream (17% vs . 11%, p < 0 .005 
for both) infections and were more likely to have received 
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blood products (red cells 55% vs 43%; FFP 74% vs 66%; p< 
0 .009 for both) than controls . ALF -SLI patients required 
more non-respiratory organ support than controls (vaso-
pressors 62% vs . 47%, renal replacement therapy 54% 
vs . 45%, p< 0 .004 for both) . ALF -SLI were also less likely 
to receive LT (18% vs . 25%, p=0 .02) and had significantly 
decreased unadjusted 21-day transplant-free survival (TFS, 
34% vs . 42%, p=0 .006) than controls . After adjusting for 
significant covariates (logistic regression) including INR 
(Odds ratio ~ OR 0 .81, p< 0 .001) and bilirubin (OR 0 .9/
mg/dl, p<0 .001), SLI was independently associated with 
decreased 21-day TFS (OR 0 .68, p=0 .01) . C-index for the 
overall model was 0 .76 . CONCLUSION: In a large cohort 
of mechanically ventilated ALF patients, SLI is relatively 
common (39%) and associated with a need for increased 
non-respiratory organ support and higher blood product 
use . SLI was independently associated with decreased TFS 
and impeded the ability to list for LT .

Multivariable analysis: Associations with 21-day transplant 
free survival

Disclosures:
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1262
Hepatic Cell Microencapsulation for External 
Bioartificial Liver : Performance of Spheroids 
versus Isolated Cells
Mattia Pasqua1, Ulysse Pereira1, Jean-Charles Duclos-Vallee2,3, 
Anne Dubart-Kupperschmitt3, Cecile Legallais1; 1Biomechanics 
and bioengineering (BMBI), University of Technology of Com-
piègne, Compiègne, France; 2Centre Hepato-Biliaire, Villejuif, 
France; 3Inserm U1193, Villejuif, France

Background: Bioartificial liver (BAL) is still one of the 
most promising approaches to account for the growing 
gap between the number of patients with severe liver 
failure on waiting lists, and the number of donor organs 
available . The bioreactor’s role is to keep hepatic cells 
working physiologically for prolonged period of time . In 
this scenario, cell microencapsulation in alginate beads 
has been recognized as an interesting alternative to 
classical cell immobilization in hollow fiber membranes . 
However, hepatic cells rapidly dedifferentiate in vitro . 
To overcome this limitation, it was proposed by several 
teams to promote cells’ organisation into spheroids . Here, 
in the framework of Ilite project in DHU Hepatinov, we 
propose to compare the in vitro behaviour of microencap-
sulated cells, either isolated or previously submitted to a 
process leading to the formation of spheroids . Methods: 
Cells were either C3A (from ATCC) or HepaRG cells (from 
BioPredic International) . After classical growth in 2D, there 
were detached and either directly encapsulated in alginate 
beads, or processed to form aggregates for 3 days before 
encapsulation . Viability was assessed by propidium iodide 
and Hoechst staining . Albumin secretion was measured 
by ELISA . Urea synthesis was quantified by colorimetric 
urea kit . Biotransformation was also measured by EROD 
assay, UGT assay and indocyanine green assay . Results: The 

production of alginate beads with diameter about 600 μm 
was successfully achieved, with isolated cells or spheroids, 
with a high viability in both cases . Cells can still grow and 
rearrange within the beads, depending on the alginate 
concentration . Very interestingly, they can form small 
aggregates that promote cell-cell interaction (Fig . 1, on 
left, compared to spheroids, on right) . Over short period 
of time, cells functions in spheroids appeared slightly more 
efficient . Conclusion: Although spheroids seem to better 
maintain hepatic functions compared to isolated cells, the 
logistic effort requested to produce them might counter-
balance this positive effect . For further use in BAL, the 
large scale production of biomass should be considered

Fig . 1 : Alginate beads containing either isolated cells (rear-
ranged in aggregates), left; or previously formed spheroids, 
right .
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1263
Validation of TPPM Score in predicting short-
term survival in HBV-ACLF patients: a multi-
national study from APASL ACLF Research 
Consortium (AARC)
Tao Chen1, Ke Ma1, Ashok K. Choudhury2, Manoj K. Sharma3, 
Zhongping Duan4, Shaojie Xin5, Yuemin Nan13, Tao Han6, 
Soek Siam Tan7, Jinhua Hu8, Saeed S. Hamid9, Amna S. Butt9, 
Syed M. Jafri9, Guan Huei Lee10, Hasmik Ghazinyan11, 
Yogesh K. Chawla12, Sunil Taneja12, Akash Shukla14, Man 
Fung Yuen15, Jidong Jia16, Zaigham Abbas17, Sombat Treepras-
ertsuk18, Harshad Devarbhavi19, Abdulkadir Dokmeci21, 
Deepak N. Amarapurkar20, Manoj K. Sahu22, Laurentius A. Les-
mana23, George Lau24, Osamu Yokosuka25, Wei Guo1, 
Shiv K. Sarin2, Qin Ning1; 1Tongji Hospital, Tongji Medical 
College, Huazhong University of Science and Technology, 
Wuhan, China; 2Institute of Liver and Biliary Sciences, New 
Delhi, India; 3Bangabandhu Sheikh Mujib Medical University, 
Dhaka, Bangladesh; 4Youan Hospital, Capital Medical Univer-
sity, Beijing, China; 5Youan Hospital, Capital Medical Univer-
sity, Beijing, China; 6Third central hospital, Tianjing, China; 
7Selayang Hospital, Kepong, Malaysia; 8302 Military Hospital, 
Peking University Health Science Center, Beijing, China; 9Aga 
Khan University Hospital, Karachi, Pakistan; 10National Uni-
versity of Health System, Singapore, Singapore; 11Nork Clin-
ical Hospital of Infectious Diseases, Yerevan, Albania; 12Post 
Graduate Institute of Medical Education and Research, Chan-
digarh, India; 13Department of Traditional and Western Med-
ical Hepatology, Third Hospital of Hebei Medical University, 
Shijiazhuang, China; 14KEM Hospital, Mumbai, India; 15Queen 
Mary Hospital, Hongkong, Hong Kong; 16Beijing Friendship 
Hospita, Beijing, China; 17Ziauddin University, Karachi, Paki-
stan; 18Chulalongkorn University, Bangkok, Thailand; 19St 
John Medical College, Banglore, India; 20Bombay Hospital and 
Medical Research Centre, Mumbai, India; 21Ankara University 
School of Medicine, Ankara, Turkey; 22IMS &SUM hospital, 
Odisa, India; 23Digestive Disease & Oncology Centers, Medistra 
Hospital, Jakarta, Indonesia; 24Humanity and Health Research 
Centre, Hongkong, Hong Kong; 25Departments of Gastro-
enterology and Nephrology, Graduate School of Medicine, 
Chiba, Japan

Objective: Tongji prognostic predictor model (TPPM)for 
HBV- ACLF, includes bilirubin (TBIL), INR, number of compli-
cations and HBV DNA and has been validated for its predic-
tive value from a single center . We aimed to compare TPPM 
model with model of end-stage liver disease (MELD) and 
MELD-Na in predicting short term survival in patients with 
HBV-ACLF from APASL ACLF Research Consortium (AARC) 
data base, from 26 countries . Patients and Methods: In 
this prospective-retrospective study, we enrolled 471 (302 
males) patients with HBV-ACLF who were hospitalized and 
treated with anti-HBV nucleot(s)ide analogues (NUCs) and 
traditional internal medicines . TPPM, MELD and MELD-Na 
score were measured at hospitalization and 90-day 
survival was predicted . Results: Among the 471enrolled 
patients, 302 (64 .1%) survived and 169 (35 .9%) were 
non-survivors at 90-day . The baseline characters including 
age (44 .59±13 .62 vs . 45 .73±14 .86yr), gender (male/female, 
208/263 vs . 141/161), ALT (491±830vs . 566±773IU/ml), AST 
(566±723 vs . 602±864, IU/ml), TBIL (18 .2±9 .1 vs . 21 .7±9 .5, 
mg/dl) and INR (2 .07±0 .69 vs . 2 .65±1 .27)did not show 
significant difference (p > 0 .05) between survivors and 
non-survivors . The baseline prognostic scores of TPPM, 
MELD and MELD-Na between survivors and non-survi-
vors were 0 .87±0 .15 vs . 0 .79±0 .22 (p<0 .001), 24 .52±5 .69 
vs . 29 .16±6 .57 (p=0 .013) and 27 .27±5 .67vs . 31 .62±5 .37 

(p=0 .043) . Using the Hosmer-Lemeshow test, the valida-
tion of the TPPM score for HBV-ACLF demonstrated a good 
degree of fit with prediction of disease prognosis . Based 
on this large cohort of patients, the TPPM score with an 
AUC of 0 .732 was found superior to the MELD score and 
MELD-Na score, which had an AUC of 0 .712 and 0 .714 in 
predicting 90-day mortality in HBV-ACLF . Conclusion: The 
TPPM scoring system has been found to be truly predictive 
and has been validated in the international AARC data-
base . It shows its superiority in a disease specific scenario 
of HBV ACLF compared with MELD and MELD-Na, and is 
recommended for patient stratification at admission for 
NUCs and/or liver transplantation .
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1264
Multicenter Survey for Patients with Acute-on-
Chronic Liver Failure in Japan
Hayato Uemura, Nobuaki Nakayama, Satoshi Mochida; the 
Intractable Hepato-Biliary Disease Study Group of Japan; 
Department of Hepatology and Gastroenterology, Saitama 
Medical University, Moroyama-Machi, Japan

Aims: Diagnostic criteria for acute-on-chronic liver failure 
(ACLF) have not yet been established in Japan . To estab-
lish the criteria suitable for Japanese patients, a multi-
center pilot survey was conducted for patients satisfying 
the criteria proposed by APASL, EASL and Chinese Medical 
Association (CMA) as a project sponsored by the Ministry 
of Health, Labour and Wealth . Methods: Patients with 
chronic liver diseases manifesting acute decompensation 
(AD) were enrolled from 9 institutes; those with HCCs 
were excluded, while gastrointestinal bleeding including 
that from varices were included as an acute hepatic 
insult responsible for AD . They were classified based on 
the APASL definition, the diagnostic criteria by EASL-CLIF 
consortium and the guideline by CMA . Results: A total of 
116 patients seen between 2011 and 2014, consisting of 
66 men and 50 women, at mean age (SD) of 65 .2 (13 .8) 
y .o . were enrolled . Among them, 108 patients (93 .1%) 
fulfilled the APASL definition, while 8 patients including 
5 patients manifesting gastrointestinal bleeding were 
excluded from the disease entity by the APASL definition . 
The etiologies for underlying liver diseases were alcohol 
abuse in 58 (53 .7%), HBV and HCV infections in 5 (4 .6%) 
and 11 (10 .2%), respectively, alcohol abuse with HBV or 
HCV infection in 8 (7 .5%), NASH in 9 (8 .3%) and autoim-
mune hepatitis (AIH) in 9 (8 .3%) . Acute insults for ACLF 
were alcohol abuse in 49 (54 .5%), bacterial infection in 28 
(25 .9%), exacerbation of HBV and AIH in 6 (4 .6%) and 6 
(4 .6%), respectively . Among patients fulfilling the APASL 
definition, 55 patients (50 .9%) satisfied the CMA guide-
line, whereas a total of 83 patients with underling cirrhosis 
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were classified according with the EASL-CLIF criteria into 
30 patients (36 .1%) without ACLF, 8 patients (9 .6%) with 
grade-1 ACLF, 24 patients (28 .9%) with grade-2 ACLF and 
21 patients (25 .3%) with grade-3 ACLF and 50 patients 
(46 .3%) were rescued without receiving liver transplan-
tation . A survival rate in 55 patients satisfying the CMA 
guideline was 41 .8% (23/55); the value was not different 
from that in 53 patients without satisfying the guideline 
(50 .9%: 27/53) . However, the survival rates in 83 cirrhotic 
patients differed depending on the grade of the EASL-
CLIF criteria; 75 .9% (22/29) in patients without ACLF and 
62 .5% (5/8), 37 .5% (9/24) and 10 .0% (2/21) in patients with 
grade-1, grade-2 and grade-3 ACLF, respectively . Conclu-
sion: The APASL definition was suitable for screening of 
Japanese patients with ACLF when those triggered by 
gastrointestinal bleeding were included in the disease 
entity, while the EASL-CLIF criteria were useful to classify 
the severity of these patients .
Disclosures:
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1265
Direct comparison of two mouse models of 
Type A hepatic encephalopathy.
Amy Wyatt1,3, Stephanie Grant1,2, Jessica Kain1,2, 
Gabriel A. Frampton1,2, Matthew McMillin2,1, Anca Petrescu1,2, 
Sharon DeMorrow1,2; 1Texas A&M HSC College of Medicine, 
Temple, TX; 2Central Texas Veterans Healthcare System, Tem-
ple, TX; 3University of Mary Hardin-Baylor, Belton, TX

Type A hepatic encephalopathy (HE) describes the neuro-
logical complications arising from acute liver failure . The 
difficulty in studying type A HE in mice is due to the lack 
of HE symptoms in response to common clinically relevant 
insults such as acetaminophen toxicity . In a manuscript 
from the International Society for Hepatic Encephalop-
athy, the azoxymethane (AOM) model was the only Type 
A HE model recommended in mice . More recently, direct 
AOM toxicity on the blood brain barrier was reported and 
an alternative model using thioacetamide (TAA) hepato-
toxicity was proposed . Therefore the aims of this study 
were to compare and contrast key features of these two 
mouse models of Type A HE . Methods: Male C57Bl/6 
mice received either a single injection of AOM (100 mg/
kg ip), or injections of TAA on consecutive days (100 mg/
kg/day ip for 1,2 or 3 days) . Cognitive impairment was 
monitored by reflex response assessment at various time 
points . Neuromuscular deficits were assessed using a grip 
strength meter and a digigait analysis system was utilized 
for ataxia measurement . Liver damage and markers of 
encephalopathy such as cerebral edema, brain ammonia 
and neuroinflammation were assessed . Blood brain barrier 
integrity was assessed in vivo using Smi-71 immunofluo-
rescence . Brain endothelial cell toxicity to AOM and TAA 
was assessed in vitro using a confluent monolayer of brain 
endothelial cells and measuring permeability to FITC 
dextrin . Results: Liver damage after AOM injection gradu-
ally worsened over time, whereas 2 injections of TAA were 
necessary to reach similar levels of hepatic injury . There 
was progressive degeneration of cognitive and neuro-
muscular function including significant ataxia after AOM 
injection . In contrast, there were only moderate deficits in 

cognition and grip strength after 3 days of TAA injections 
with no ataxia and 20% mortality was observed in the 
absence of overt neurological impairment . Comparable 
cerebral edema and neuroinflammation was evident in 
both models of HE, whereas brain ammonia was more 
elevated after 3 injections of TAA compared to later stages 
of AOM . Smi-71 immunoreactivity was comparable in both 
models, demonstrating an intact blood brain barrier . No 
direct toxicity of either hepatotoxin was evident in vitro . 
Conclusions: While both models display features of HE, 
the AOM model is more consistent with a gradual HE 
progression, whereas the TAA model requires multiple 
injections and has significant mortality in the absence of 
overt HE . The direct toxicity of AOM on brain endothelial 
cells was not reproducible and the only advantage of the 
TAA model would be in the study of ammonia toxicity 
during HE .
Disclosures:

The following people have nothing to disclose: Amy Wyatt, Stephanie Grant, 
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1266
Modification of the MELD Score with Serolog-
ical Fibrosis Markers Reflecting Extracellular 
Matrix Remodeling Improves Prediction of 
Outcomes in Non-acetaminophen-associated 
Acute Liver Failure
Aya Ugamura1, Po-Sung Chu1, Nobuhiro Nakamoto1, 
Nobuhito Taniki1, Karin Takeda1, Hirotoshi Ebinuma3,1, Hidet-
sugu Saito2,1, Takanori Kanai1; 1Keio University School of 
Medicine, Tokyo, Japan; 2Keio University School of Pharmacy, 
Tokyo, Japan; 3International University of Health and Wel-
fare, Tokyo, Japan

Background and Aims: The need for a prognostic system 
for acute liver failure (ALF) with higher predictive values is 
urgent . We hypothesized that serological fibrosis markers 
at first presentation are predictive to the outcomes of 
ALF . Methods: In this prospective observational study, 64 
patients with non-acetaminophen-associated ALF (NAA-
ALF) were recruited consecutively since Jan 2007 consec-
utively . Local IRB approved this study protocol according 
to the guidelines of the 1975 Declaration of Helsinki 
prior to the start of this study, and informed consents 
were obtained . Serum levels of hyaluronic acid (HA), 7S 
domain of type 4 collagen (4COL7S), and Wisteria flori-
bunda agglutinin-positive Mac-2-binding protein (WFA+-
M2BP) at first presentation to the Liver Unit of our tertiary 
center were evaluated . Results: Forty-one (65 .1%) patients 
recovered spontaneously (SR group) . The non-SR group 
included seventeen (27 .0%) who died and five (7 .9%) who 
underwent liver transplantation (LT) . Compared to acute 
hepatitis, serological fibrosis markers elevated significantly 
in NAA-ALF . Elevated HA and 4COL7S at first presentation 
correlated significantly to NSR . Levels of serological fibrosis 
marker were associated with clinical features of ALF such 
as coagulopathy, hepatic synthetic dysfunction, advanced 
hepatic encephalopathy, and liver atrophy . When we 
modified Model for End-stage Liver Disease (MELD) with 
4COL7S and age into MELD-4COL7S-Age index using Cox 
regression analysis, it showed a sensitivity of 89%, but a 
profoundly improved specificity of 82% (AUC= 0 .90) that 
surpassed King’s College Hospital Criteria (KCC) and the 
MELD score . This novel index superiorly identified a cohort 
of patients that over 85% of them did not recover spon-
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taneously within 90 days, while the MELD score identified 
around only 50% (P= 0 .018) . Conclusions: The usefulness 
of including a marker reflecting ECM remodeling in the 
clinical decision-making in patients with ALF could be a 
step forward to better understanding for the pathophysi-
ology underlying NAA-ALF .
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1267
G-CSF administration attenuates liver injury by 
inhibiting hepatocyte apoptosis through Akt/
Bcl2 pathway
Jinhua Hu, Zhihong Wan, Xiang Xu, Haibin Su, Zijian Sun, 
Jing Chen, Xiaoyan Liu, Jingjing Tong; Liver failure treatment 
and research center; Liver Failure Treatment and Research 
center, 302 Military Hospital, Beijing, China

Aim: The efficiency of G-CSF therapy for HBV-ACLF 
patients was evaluated and its anti-apoptotic effects on 
D-GlaN induced hepatocytes damage were further inves-
tigated . Methods: A RCT was performed . All patients of 
two groups received standard medical treatment, besides, 
the patients in treatment group were given subcutaneous 
rG-CSF (300μg/d) for 6 days and then one injection every 
two days, 12 injections in total . Cell apoptosis was analyzed 
by using the FITC-annexin V Apoptosis Detection Kit . The 
expression of G-CSFR, phosphorylated Akt in human fetal 
hepatocyte were assessed by western blot . Results: Of 
111 patients, 71 (64%) patients were survival . The survival 
probability at 180 days was 72 .2% in G-CSF group, which 
significant higher than 53 .8% in control group(P=0 .0242) . 
Expression of G-CSFR was significantly increased in hepato-
cytes of HBV-ACLF patients while rarely expressed in 
normal livers . Level of p-Akt was elevated at 5min and 
Bcl-2 protein was significantly increased at 5h after G-CSF 
treatment . D-GlaN could cause a significant increase of 
apoptotic and necrotic human fetal hepatocytes (HFH), 
which was inhibited partially by G-CSF treatment (Fig .1) . 
Furthermore, the inhibitor of p-Akt(LY294002) could coun-
teract the protective effect of G-CSF on HFH necrosis and 
apoptosis(Fig . 1) . Our data suggested that G-CSF protected 
HFH from D-GlaN induced apoptosis via the Akt pathway . 
Conclusion: G-CSF may provide a direct anti-apoptotic and 
anti-necrosis effect on hepatocytes via the Akt pathway, 
thus contribute to attenuate liver injury of patients with 
HBV-related ACLF .

Disclosures:

The following people have nothing to disclose: Jinhua Hu, Zhihong Wan, 
Xiang Xu, Haibin Su, Zijian Sun, Jing Chen, Xiaoyan Liu, Jingjing Tong

1268
Nationwide Survey for Acute Liver Failure and 
Late-Onset Hepatic Failure in Japan
Nobuaki Nakayama1, Masamitsu Nakao1, Yoshihito Uchida1, 
Tomoaki Tomiya1, Hirohito Tsubouchi2, Hajime Takikawa3, 
Satoshi Mochida1; the Intractable Hepato-biliary Diseases 
Study Group of Japan; 1Department of Hepatology and Gas-
troenterology, Saitama Medical University, Moroyama-Machi, 
Japan; 2Kagoshima City Hospital, Kagoshima, Japan; 3Depart-
ment of Internal Medicine, Teikyo University, Tokyo, Japan

Aims: A nationwide survey was performed to clarify the 
recent status of acute liver failure (ALF) and late-onset 
hepatic failure (LOHF) in Japan, and factors associating 
the outcome of patients were evaluated . Methods: 
Two-step surveys for patients with ALF and LOHF meeting 
the Japanese diagnostic criteria (2011) were performed in 
788 hospitals . The clinical features of the patients were 
then compared to those reported in previous surveys 
and factors associating the outcome were examined by 
multiple logistic regression analysis using 2 models: the 
comparison between those with a favorable outcome 
(rescued without liver transplantation) and those with 
an unfavorable outcome (deceased and/or with trans-
plantation), and that between rescued and deceased 
patients among those treated without liver transplanta-
tion . Results: In total, 1,556 and 49 patients with ALF and 
LOHF, respectively, seen between 2010 and 2015 were 
enrolled . The subjects were classified into 1,282 patients 
with hepatitis (643 non-comatose and 639 comatose) and 
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323 patients without hepatitis (190 non-comatose and 133 
comatose) . Compared with patients seen between 1998 
and 2009, an older patient age and a higher percentage 
of underlying extrahepatic disease were observed . 
Although hepatitis virus infection was the most frequent 
etiology, the percentage of patients with this etiology 
had decreased, compared with previous cohorts, while the 
percentages of patients with DILI, AIH, and an indeter-
minate etiology had increased . Liver transplantation was 
performed in 170 patients (10 .6%), whereas artificial liver 
support with plasmapheresis and/or hemodiafiltration 
were performed for most of the comatose patients . The 
outcomes of comatose patients were unfavorable, similar 
to previous surveys, especially the outcomes of hepatitis 
B virus carriers, including those with de novo hepatitis 
B (survival rate of 5 .4% without liver transplantation) . 
Multivariate analyses revealed that patient age, disease 
types and etiologies, liver atrophy and complications were 
identified as factors independently associated with the 
outcome in both models . Conclusion: Although the clin-
ical features, including the etiologies, of patients with ALF 
and LOHF have changed, the outcomes of patients have 
not improved in recent years in Japan, where only a few 
patients have a chance to receive liver transplantation . 
Therapeutic strategy should be reevaluated in relation to 
factors associating the outcome of patients .
Disclosures:
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1269
Sexual dimorphism in liver ischemia and reper-
fusion injury in mice: Role of male-specific 
gene SRY
Jian Dong, Yi Lv, Xu-Feng Zhang; Institute of Advanced Surgi-
cal Technology and Engineering, the First Affiliated Hospital 
of Medical College, Xi’an Jiaotong University, Xi’an, China

Background & Objectives: Hepatic ischemia/reperfusion 
(I/R) injury is characterized by remarkable sexual dimor-
phism in a mouse model of reduced-size liver ischemia and 
reperfusion (RSL+I/R) . However, the mechanism remains 
unknown . We aimed at investigating the potential role of 
a male specific gene, sex-determining region on Y chorom-
some (SRY), in development of hepatic I/R-induced liver 
damage by transgenic mice model . Materials and Methods 
: Hepatocyte -specific SRY transgenic mice were subjected 
to an I/R model in vivo . The function of SRY in I/R-induced 
liver damage and the potential underlying mechanisms 
were investigated through various phenotypic analyses 
and biological approaches . Results :  Hepatic SRY over-
expression increased cell death, inflammatory cell infil-
tration, and cytokine production in hepatic I/R models . 
Mechanistically, β-catenin signaling was suppressed in 
livers of SRY TG mice . Conclusions: SRY is a novel modu-
lator of hepatic I/R injury through regulating inflammatory 
responses, as well as hepatocyte apoptosis via inactivation 
of theβ-catenin signaling pathway .

Disclosures:

The following people have nothing to disclose: Jian Dong, Yi Lv, 
Xu-Feng Zhang

1270
Serial Procalcitonin Levels in Patients with 
Acute Liver Failure
Jody A. Rule1, Linda S. Hynan2, Nahid Attar1, William J. Kor-
zun3, William M. Lee1; Acute Liver Failure Study Group; 
1Internal Medicine, University of Texas Southwestern Medical 
Center, Dallas, TX; 2Clinical Science, Psychiatry, UT Southwest-
ern Medical Center, Dallas, TX; 3Virginia Commonwealth Uni-
versity, Richmond, VA

Infections/sepsis occur often in patients with Acute Liver 
Failure (ALF) . Since both ALF and sepsis share many clinical 
(SIRS) features, infection can be difficult to identify during 
ALF . Procalcitonin (PCT) is a sepsis marker that is also 
elevated during ALF, regardless of presence of infection . 
However, PCT monitoring might disclose improvement 
in ALF status over time if sepsis and/or ALF is resolving . 
We examined serial PCT values in presumed infected ALF 
subjects who survived spontaneously (SS) compared to 
those who died or received a liver transplant (DoT), to 
determine utility of PCT to predict improvement/deterio-
ration over the first 7 hospital days . Among 1863 subjects 
with standard definition ALF enrolled in the Acute Liver 
Failure Study Group registry, 259 had a documented posi-
tive culture on study day 1 . Of these, 47 subjects (SS: n=26; 
DoT: n=21) had serial samples available for at least 1-4 
study days through day 7 . PCT in sera were tested on the 
ADVIA Centaur BRAHMS PCT assay, a sandwich chemi-
luminescent immunoassay . Both groups demonstrated 
elevated median values on Day 1 (SS = 2 .90 ng/mL and 
DoT = 1 .42 ng/mL, upper limit of normal = 0 .1 ng/mL) . 
However, the SS group had a larger and faster decrease 
in median PCT values than the DoT group, dropping by 
66 .6% through day 5 and 70 .3% . by Day 7 . By contrast, 
the DoT group had a 43 .7% increase in median PCT values 
by Day 4, after which the values began falling to a median 
decrease of 49 .3% by day 7 . When the use of antibiotics 
was factored into the results, the results were even more 
apparent (data not shown, p-value = 0 .023) . Recovery 
from ALF is associated with a steady decline in PCT values, 
reflecting either SIRS resolution or managed infection . By 
contrast, those deteriorating under intensive care demon-
strated rising PCT levels . We could not determine from our 
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case report form data if appropriate antibiotic therapy 
was used . However, when the PCT profiles from the SS 
and DoT groups are compared, the SS group had a profile 
similar to patients who receive “appropriate antibiotic 
therapy”, while the DoT group had a profile similar to 
that of subjects who received “inappropriate antibiotic 
therapy” (or those who did not respond to therapy) . 

Disclosures:
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1271
Imbalance of Treg/Th17 correlates with poor 
prognosis of autoimmune hepatitis
Yuli Liu, Weiming Yan, Wei Yuan, Peng Wang, Da Huang, 
Qin Ning; Tongji Hospital, Tongji Medical College, Huazhong 
University of Science and Technology, Wuhan, China

Background:CD4+CD25+Foxp3+regulatory T cells (Tregs) 
functions to restrain excessive effect Tcell responses, 
IL-17-producing Th17 cells is a key player in the patho-
genesis of autoimmune disorder . In this study, we aimed 
to explore the role of Treg/Th17 balance in a murine 
model of Autoimmune hepatitis (AIH) induced by human 
cytochrome P4502D6 (CYP2D6) and patients with AIH . 
Methods: The AIH murine model was established by deliv-
ering adenovirus vector containing CYP2D6 (Ad-2D6) into 
the liver of C57BL/6 mice intravenously and intraperito-
neally . The evaluating of Treg/Th17 balance including 
their frequencies and production of functional cytokines 
in liver of Ad-2D6 mice by indirect immunofluorescence 
and multi-colour flowcytometric assay respectively . An 
immunotherapy strategy was performed on Ad-2D6 mice 
by adoptively transferring withCD4+CD25+ T cells isolated 
from healthy mice using MACS microbeads during the 
week 3 and week 4 post infection . The peripheral ratio of 
Treg/Th17 was also detected in 18 AIH patients . Results: 
Compared with control group, a development of persistent 
AIH was evident in Ad-2D6 mice from 2-4 weeks post infec-
tion . Hepatocytes around the portal area and central vein 
showed inflammatory changes associated with moderate 
interface hepatitis . A significantly higher serum titers of 
IgG (week 2and week 4, P<0 .05) and detectable autoanti-
body against CYP2D6 were observed . The Treg proportions 

and Treg /Th17 ratio were significantly decreased (week 
4and week 6, P<0 .05) . Although there were not obvious 
changes in transforming growth factor-β (TGF-β)-secreting 
or Fibrinogen-like protein 2(fgl2)-secreting Treg propor-
tions, Ad-2D6 mice had markedly sustained increase in 
hepatic IL-17 and IL-22 expression (week 4, P<0 .05) . Adop-
tive transfer withCD4+CD25+T cells resulted in improved 
hepatic pathological feature, decreased IgG and auto-
antibody titers, which might be attributed to the signifi-
cantly increased Treg/Th17 ratio (P<0 .05) and decreased 
levels of hepatic IL-17 and IL-22 . AIH patients with Child-
Pugh class B or C showed significant lower treg propor-
tions (P<0 .05) and relative lower ratio of Treg/Th17 than 
those of patients with Child-Pugh class A . Conclusion: The 
decreased ratio of Treg/Th17 was involved in the immu-
nopathogenesis of AIH . Adoptive immunotherapy with 
CD4+CD25+T cells could be in favor of correcting Treg/Th17 
imbalance and preventing poor prognosis of AIH .
Disclosures:

Qin Ning - Advisory Committees or Review Panels: ROCHE, NOVARTIS, BMS, 
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1272
Evaluation of viral specific T-cell response 
in chronic hepatitis B may be improved by 
immune clustering strategy
Yurong Gu, Lubiao Chen, Zhishuo Mo, Yifan Lian, Yue-
hua Huang; The Third Affiliated Hospital of Sun Yat-sen Uni-
versity, Guang Zhou, China

Background Chronic HBV infection (CHB) results in >1 
million deaths yearly from cirrhosis and liver cancer . HBV 
replicates non-cytopathically in the hepatocytes and virus 
related diseases are due to chronic immune-mediated 
inflammatory events . T cell immune pathogenesis is the 
main mechanism inducing liver injury in CHB . T cell status 
is crucial to ultimately determine HBV infection outcome . 
However, assessment of HBV DNA and ALT might under-
represent T cell immunity in patients during distinct 
natural phases . Aims We performed a comprehensive 
investigation of global T-cell cytokines, inhibitory mole-
cules, and HBV specific T-cell responses in CHB untreated 
patients with different disease phases, and used them to 
project preserving high (Immu-H) or low (Immu-L) level of 
T cell immunity individually . Methods We isolated T cells 
from 229 treatment naïve CHB patients, including phases 
of immune tolerant (IT, n=17), immune active (IA, n=120), 
inactive carrier (IC, n=20), and grey zones (GZ, n=72) . We 
examined frequencies of 3 pairs of antiviral cytokines 
(IFN-, TNF-, IL-2) and 5 pairs of co-inhibitory molecules 
(CIMs, including PD-1, CTLA-4, TIM-3, LAG-3, 2B4) by T-cell 
subsets using flow cytometric methods, respectively . We 
then used K-means cluster analysis to divide current CHB 
cohort into 2 groups with either Immu-H or Immu-L based 
on above cytokines and CIMs . We also measured HBV 
specific cytokine productions and CIMs after short-term 
incubation of T cells with entire HBV peptides . Results The 
exactly mean values for each cytokine and CIM in groups 
of Immu-H and Immu-L verified the accuracy of this model 
by K-means . Among 229 patients, 47 (21%) and 182 (79%) 
in groups of Immu-H and Immu-L, respectively, indicating 
most of CHB patients’ T-cell comprehensive immunity were 
low . Proportion with Immu-H in IC patients (35 .5%) was 
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significantly higher than those of IT (17 .6%), IA (19 .2%), 
and GZ (19 .4%) . Comparable proportions of patients with 
Immu-H among phases of IA, IT, and GZ were observed, 
suggesting unappreciated discrimination for T cell immu-
nity by current clinical phases . More important, HBV 
specific T cells expressing higher levels of IFN-, TNF-, and 
IL-2, respectively in Immu-H group than that of in Immu-L 
group although this model constructed from global T 
cells . Similarly, HBV specific T cells expressing lower levels 
of CIMs in Immu-H group than that of in Immu-L group . 
Conclusion Current K-means immune clustering algo-
rithm demonstrated an alternative way to evaluate T-cell 
immune status in untreated CHB . This may help physician 
to identify an optimal time of initiating antiviral therapy 
for individual patent .
Disclosures:

The following people have nothing to disclose: Yurong Gu, Lubiao Chen, 
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1273
Disease activity of human autoimmune 
hepatitis is associated with type-II interferon 
signaling and cytotoxic effector lymphocyte 
gene signature in the liver
Atsumasa Komori, Yasuhiko Nakao, Yuki Kugiyama, Shige-
mune Bekki, Satoru Hashimoto, Akira Saeki, Shinya Nagaoka, 
Kazumi Yamasaki, Seigo Abiru, Masahiro Itoh, Hiroshi Yatsu-
hashi; Clinical Research Center, NHO Nagasaki Medical Center, 
Omura, Japan

Background and Aims: Evaluation immunological activity 
of human autoimmune hepatitis (AIH) in situ is difficult 
to perform with conventional pathological analysis . The 
aim of the study is to define specific gene signature in 
the human liver that correlates with disease activity of 
AIH . Methods: The patient cohort included 17 cases of 
AIH . Hepatic RNA were extracted from biopsy samples 
and microarray hybridization was performed on Human 
Oligo chip 25k array (TORAY, Japan) . Commercially avail-
able hepatic RNA from 4 healthy volunteers were used 
as controls (CON) . Normalization of raw intensity values, 
followed by analysis of data were performed using Gene-
Spring (Agilent Technologies, U .S .A .) . We first extracted 
genes whose expression differed 1 .5 folds< between AIH 
and CON (FDR corrected p<0.05, Genes X: n=2067) . Second, 
genes whose expression profile were correlated (rs >0 .85) 
with patients’ ALT were identified (Gene Y: n=159) . For 
deconvolution of disease activity with regard to immune 
effector pathways, probes whose expression profile were 
correlated (rs >0 .85) with IFN-γ, or both with TNFRSF17 
and POU2AF1 were extracted as immunological modules, 
representing type II-IFN signaling (A, n=323) and plasma 
cells (B, n=48), respectively . For personalized analyses, 
each patient sample was compared to the average of 
CON for each probe . The level of regulation of module 
in each patient was calculated as the percentage differ-
ence: % up-regulated minus % down-regulated probes . 
Canonical pathways and Gene Ontology (GO) analysis 
were performed using Ingenuity (QIAGEN, GmbH) and 
Wiki Pathways, respectively . Results: Top 3 upregulated 
canonical pathways among Gene X (z-score>2) were iden-
tified as dendritic cell maturation, Th1 pathway, calci-
um-induced T lymphocyte apoptosis, in descending order . 
Venn diagram analysis between Gene X and Y (Gene Z) 
identified 105 genes as disease activity-associated genes 
in AIH, including IFN-γ and CD8b ; normalized expression 

of IFN-γ and CD8b in the liver were correlated with levels 
of ALT (Spearman, rs=0 .885, p<0.01 and rs =0 .900, p=0.01, 
respectively) . GO analysis demonstrated that Gene Z were 
significantly enriched in those associated with biolog-
ical functions, such as cell cycle (p=4.14x 10-6), type II IFN 
signaling (p=1.15x 10-5), DNA replication (p=2.11x10 -5), 
and allograft rejection (p=2.32x10 -5), in ascending order . 
Activity of module A, but not B was correlated with levels 
of ALT (rs =0 .857, p<0.01, vs rs =-0 .271, not significant) . 
Conclusions: Type-II Interferon signaling and cytotoxic 
effector lymphocyte gene signature in the liver specifically 
correlate with disease activity in human AIH .
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1274
PD-1 expression in the peripheral blood and 
the liver of patients with alcoholic hepatitis 
is impaired and may contribute to disease 
pathogenesis.
Laura J. Blackmore1, Muhammed Yuksel1, Jonathon Graham1, 
Xiaohong Huang1, Ane Zamalloa1, CHRIS STARLING2, Deb-
bie L. Shawcross1, Rosa Miquel2, Yun Ma1; 1Institute of Liver 
Studies and Transplantation, King’s College Hospital, London, 
United Kingdom; 2Liver Histopathology, Institute of Liver 
Studies and Transplantation, King’s College Hospital, London, 
United Kingdom

Background: One third of people who drink to excess 
develop alcoholic hepatitis (AH), characterised by florid 
hepatic inflammation and death within 28 days in 35% 
of patients . We have reported that AH patients present 
strong cellular immune responses to alcohol dehydroge-
nase (ADH), with a predominant Th1 and a limited Th2 
response . We have also reported that AH patients have 
a lower frequency of suppressive PD-1 expressing CD4+ 
T cells within their peripheral blood mononuclear cells 
(PBMC) compared to healthy controls (HC), and that the 
imbalanced cellular immune response is related to a defect 
in the PD-1/PD-L1 pathway, which negatively regulates T 
cells and is essential for the maintenance of peripheral 
tolerance . However, there is currently no data to describe 
the expression of this important immunoregulatory 
protein within the liver of patients with AH . Methods: 
PBMC were collected from 7 patients with AH (modified 
Maddrey’s DF ≥32; median age 48 years; 5 females) and 9 
healthy controls . FACS was used to determine T cell pheno-
type and frequency . Trans-jugular liver biopsy (TJLB) was 
performed on 10 patients with AH (modified Maddrey’s 
DF ≥32; median age 43 years; 9 females) . Immunohisto-
chemistry was used to assess the frequency of PD-1 expres-
sion within the hepatic inflammatory infiltrates . Results: 
In peripheral blood, the frequency of total CD4+ cells in 
AH (39 .3%) tended to be higher compared to HC (32 .3%, 
p=0 .06) . CD4+PD-1+ T cell frequency was significantly less 
in AH patients (1 .04%) compared to HC (2 .37%, p<0 .001) . 
There was no significant difference in total CD8+ T cells, 
or in PD-1 expression on CD8+ T cells . Immunohistochem-
istry demonstrated very low PD-1 expression within the 
hepatic inflammatory cell infiltrates (mean 2 .36 cells per 
high power field; range 0-9 .7) . No correlation between the 
frequency of PD-1 expressing cells and biochemical param-
eters of liver damage (AST or bilirubin) was observed . 
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Conclusion: We have demonstrated that the reduced 
peripheral expression of PD-1 observed in patients with 
AH is reflected in the inflammatory infiltrate within the 
liver itself, indicating the presence of numeric impair-
ment of PD-1 T cells in both peripheral blood and liver, 
supporting our previous hypothesis that the PD-1/PD-L1 
pathway may be functionally impaired in alcoholic hepa-
titis and contribute to the perpetuation of overwhelming 
hepatic inflammation characteristic of this condition .
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1275
Attenuation of Antibody Response and Eleva-
tion of CD4+CD25+Foxp3+ Treg cell Frequency 
During Chronic Liver Fibrosis
Esra CANPOLAT1, Mete KARACA3, BASAK KAYHAN1, Bur-
cak KAYHAN4, Yasar BAYINDIR2, Sezai Yilmaz1; 1FACULTY OF 
MEDICINE, INONU UNIVERSITY, LIVER TRANSPLANTATIION, 
MALATYA, Turkey; 2Infectious Diseases and Clinical Microbi-
ology, Faculty of Medicine Inonu University, Malatya, Turkey; 
3Medical Biology and Genetics, Faculty of Medicine Inonu Uni-
versity, Malatya, Turkey; 4Gastroenterology Unit, Department 
of Internal Medicine, Faculty of Medicine, Karabuk University, 
Karabuk, Turkey

Background: It is known that there are deficiencies in the 
development of humoral immune response in solid organ 
failure such as in renal failure and chronic liver diseases . 
However, in case of liver diseases, while the validity of this 
information is known for hepatic cirrhosis, the response 
to immunization during chronic liver fibrosis is unknown . 
Therefore, we aim to investigate the strength of humoral 
immune response and systemic cellular immune response 
during chronic liver fibrosis in an experimental fibrosis 
model . Methods: Chronic liver fibrosis was induced in 
mice by Thioacetamide (TAA) administration for 14 weeks . 
Mice were vaccinated with Hepatitis B vaccine at the end 
of 12 weeks and TAA administration continued for two 
more weeks after vaccination . Second dose vaccination 
was performed two weeks later with TAA administra-
tion in another group . After 1st and 2nd dose vaccinations 
serum ALT, AST, AP and anti-HBsAg levels were deter-
mined . Spleen cells were isolated after 1st dose vaccina-
tion to investigate frequencies of T cells, T cell subsets, 
B cells and regulatory T cells (Treg) by flow cytometry 
assay . Results: Anti-HBs titer significantly reduced in 
vaccinated fibrotic mice . Even, second dose vaccination 
did not induce an elevation on that titer . Percentage of 
CD19 B cell population decreased in vaccinated fibrotic 
mice in comparison to fibrotic mice with no vaccination . 
Interestingly, percentage of CD4+CD25+Foxp3+ Treg popu-
lation significantly increasedj in spleen of fibrotic mice 
in comparison to fibrotic vaccinated group and control 
group . Percentage of Treg cells significantly decreased in 
vaccinated fibrotic mice in comparison to non vaccinated 
fibrotic group . However, that level was still significantly 
higher than control group . Conclusion: Chronic fibrosis 
induce weak antibody response and that effect may be 
caused by expansion of regulatory T cell population in 
periphery .
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1276
Usefulness of follicular helper T cell subset 
frequencies in the diagnosis of autoimmune 
hepatitis
Naruhiro Kimura, Satoshi Yamagiwa, Ryoko Horigome, 
Hiroteru Kamimura, Kenya Kamimura, Atsunori Tsuchiya, 
Masaaki Takamura, Hirokazu Kawai, Shuji Terai; gastroenter-
ology and hepatology, Niigata university, Niigata, Japan

BACKGROUND & AIM: The diagnosis of autoimmune hepa-
titis (AIH) is based on careful exclusion of other diseases 
and detection of clinical and biochemical features, charac-
teristic circulating immunoglobulin levels, autoantibodies 
and histology . Because its clinical features lack diagnostic 
specificity, diagnostic markers of AIH have been explored . 
Recent studies have demonstrated that B cells and follic-
ular helper T (Tfh) cells, which are central regulators of 
humoral immune response, contribute to the develop-
ment and progression of autoimmune diseases . Because 
Tfh cells can be divided into several subsets with distinct 
functional properties, this study aimed to evaluate the 
frequencies of different subsets of circulating Tfh cells and 
their usefulness in the diagnosis of AIH .METHODS: Hepa-
rinized peripheral blood and liver biopsy specimens were 
collected from 12 patients with AIH at onset from April 
2013 to March 2016 . The mean age of AIH patients (2 men, 
10 females) was 64 .5 ± 8 .6 years (mean ± SD) . Forty-four 
healthy individuals were also enrolled as healthy controls 
(HC) . Mononuclear cells were separated using the Ficoll 
gradient, and various surface markers were then investi-
gated using flow cytometry . RESULTS: At diagnosis of AIH, 
serum AST level was 213 ± 221 IU/L; ALT 284 ± 344 IU/L, 
T-Bil 1 .5 ± 1 .0 mg/dL, PT 81 .9 ± 16 .6%, Alb 3 .8 ± 0 .5 g/dL, 
IgG 2254 ± 941 mg/dL, anti-nuclear antibody (ANA) titer 
25 .2 ± 22 .4 . The frequency of CXCR5+CD4+ Tfh cells in AIH 
patients was significantly increased compared with that in 
HC (11 .0 ± 3 .8 vs . 8 .4 ± 2 .9%,P = 0 .041) . In particular, the 
frequency of CCR7-PD-1+ Tfh cells, which produce IL-21 
and have an important role in the generation of plasma 
cells, was significantly increased in AIH patients than HC 
(39 .1 ± 8 .6 vs . 25 .1 ± 7 .9%,P <0 .01) . Receiver operating 
characteristic (ROC) curve analysis of the relationship 
between the high frequency of CCR7-PD-1+ Tfh cell subset 
and the diagnosis of AIH showed that the sensitivity was 
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100%, the specificity was 69 .8% and the area under curve 
(AUC) was 0 .905 . In addition, the frequency of CCR7-PD-1+ 
Tfh cell subset was not correlated with the International 
AIH scoring and Simplified AIH scoring (SAS) (R2 = 0 .10,P 
= 0 .947, R2 = 0 .0008,P = 0 .180, respectively) . Therefore, 
we could diagnose AIH with the sensitivity of 100% and 
the specificity of 70 .0% even for 5 patients who were 
not diagnosed as AIH by SAS .CONCLUSIONS: Our findings 
suggest that the frequency of peripheral CCR7-PD-1+ Tfh 
cell subset may be useful for diagnosing AIH .
Disclosures:
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1277 w
Mice With Endogenously Elevated ω-3 Polyun-
saturated Fatty Acids Have Attenuated Liver 
Injury Induced By Chronic Alcohol Administra-
tion
Dennis Warner1, Shubha G. Dastidar1, Ying Song1, Jef-
frey Warner1, Craig J. McClain1,2, Irina A. Kirpich1; 1University 
of Louisville, Louisville, KY; 2Robley Rex VAMC, Louisville, KY

Background/Aims: Alcohol-induced liver disease (ALD) is 
a significant health problem with limited prevention and 
therapeutic options . Studies from our group and others 
have demonstrated that dietary fat plays an important role 
in ALD development and progression . The Western diet, 
rich in ω-6 polyunsaturated fatty acids (PUFAs) and low in 
ω-3 PUFAs, is known to exacerbate ALD . Many metabolites 
of ω-6 PUFAs promote inflammation, whereas metabolites 
of ω-3 PUFAs (resolvins, maresins, and protectins) promote 
the resolution phase of the inflammatory response . In the 
current project, we tested the hypothesis that: i) increased 
endogenous levels of ω-3 PUFAs (resolvin precursors), and 
ii) treatment with resolvin D1 (RvD1) will attenuate ALD 
in mice . Methods: In our study we used fat-1 transgenic 
mice (provided by Dr . .J .X .Kang), that convert ω-6 to ω-3 
PUFAs resulting in high endogenous levels of ω-3 PUFAs . 
Male and female fat-1+/- mice and their wild-type (WT) 
littermates were fed a Lieber-DeCarli liquid diet for 6 
weeks with increasing concentrations of EtOH (1% and 
2% for two days each, 4% and 5% for one week each 
and then 6% for 3 weeks) . Given that gut bacteria prod-
ucts (mainly lipopolysaccharide, LPS) play significant role 
in ALD pathogenesis, LPS (5 mg/kg) was given to mice 24h 
prior to euthanasia . For the treatment paradigm, WT mice 
received RvD1 (500 ng, i .p .) on the last four days . Liver 
injury was evaluated by plasma ALT levels and histopa-
thology . Expression of genes involved in hepatic pro-in-
flammatory response was examined by qRT-PCR . Results: 
A 6 week EtOH feeding resulted in elevated ALT levels 
in both WT and fat1+/-mice . LPS administration further 
increased ALT activity; however, the magnitude of this 
effect was less in fat1+/- mice . Compared to WT littermates, 
fat1+/- mice exhibited lower EtOH + LPS-induced hepatic 
inflammation as revealed by decreased neutrophil infil-
tration and down-regulation of pro-inflammatory gene 
expression, specifically Pai-1, which plays an important 
role in ALD pathogenesis . Importantly, expression of the 
anti-inflammatory cytokine, IL-10, was significantly higher 
in fat1+/- compared to WT mice following EtOH + LPS treat-
ment . RvD1 treatment resulted in similar effects as those 
seen in fat1+/- mice, specifically, decreased ALT levels in 
response to EtOH and LPS challenge and modulation of 

hepatic gene expression toward an anti-inflammatory 
response . Conclusions: Results from this study demon-
strated that fat1+/- mice and RvD1-treated WT mice have 
attenuated EtOH-induced liver damage, suggesting that 
increasing the level of endogenous ω-3 PUFAs or admin-
istering RvD1 may be a promising novel therapy for ALD . 
Disclosures:
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Immature myeloid cells have an important role 
of gut bacteria-associated infection in alco-
holics
Yusuke Tsuchimoto1, Akira Asai1, Hidetaka Yasuoka1, 
Hideko Ohama1, SHINYA FUKUNISHI1, Yasuhiro Tsuda1, 
Makiko Kobayashi2, Kazuhide Higuchi1, Fujio Suzuki2; 1Osaka 
Medical college, Osaka, Japan; 2Internal Medicine, University 
of Texas Medical Branch, Galveston, TX

AIM: Alcohol abuse is associated with a variety of health 
problems (e .g ., liver diseases and cancer), and alcoholics 
have an increased risk for serious infections, such as gut 
bacteria-associated sepsis . In our previous studies, M2b 
monocytes predominantly isolated from peripheral blood 
of alcoholics, play a key role on the increased susceptibility 
of these infections . However, it is unclear for the mech-
anism of M2bMφ predomination in alcoholics . Immature 
myeloid cells (IMC) are known to serve as critical regu-
lators of T-cell and Mφ . In this study, we examined the 
characteristics of IMC isolated from the peripheral blood 
of healthy donors and alcoholics, and the effect of alcohol 
abstinence for IMC maturation . Methods: IMC (lineage-

cell) isolated from peripheral blood of healthy donors 
and alcoholics before or 1 week after alcohol abstinence, 
were analyzed for retinoic acid receptor (RAR) by flow 
cytometry . IMC (1 x 106 cells/ml) were stimulated with 10 
mg/ml of retinoic acid (RA) for 24 hours and analyzed for 
CD3, CD11c, CD14, CD16 and CD19 expressions by flow 
cytometry . 1 x 106 cells of monocytes (CD14+ cells) from 
peripheral blood of healthy donors, were cultured with 
10 % of supernatants of these IMC . These CD14+cells were 
analyzed for the producing abilities of IL-10 and CCL1 by 
ELISA, the expressions of these cytokines by flow cytom-
etry and the antibacterial resistance against Enterococcus 
faecalis (E. faecalis) by colony counting methods . Results: 
IMC from healthy donors were RAR+ cells (63 .7±2 .19 %) 
and matured to CD19+cells (61 .1±5 .23 %) after the RA stim-
ulation . However, IMC from alcoholics were not RAR+ cells 
(12 .4±3 .31%) and did not mature to other cells . Monocytes 
from healthy donor cultured with supernatants of IMC 
from alcoholics, were shown to be IL-10+CCL1+ cells and 
had no bactericidal activity against E. faecalis . However, 
monocytes cultured with supernatant of RA-stimulated 
IMC from healthy donors, were shown to be IL-10-CCL1- 
cells and had bactericidal activities . IMC from alcoholics 
after 1week abstinence, were RAR+ cells and recovered an 
ability to mature to CD19+cells . Monocytes from healthy 
donors cultured with supernatants of these RA-stimulated 
IMC from alcoholics after 1week abstinence, were shown 
to be IL-10-CCL1- cells and had bactericidal activities . 
Conclusion: IMC from alcoholics induced M2b monocytes, 
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and result in Gut Bacteria-associated infection . However, 
IMC from alcoholics after 1week abstinence did not induce 
to M2b monocytes from quiescent monocytes of healthy 
donors and improved the bactericidal activity of mono-
cytes .
Disclosures:

The following people have nothing to disclose: Yusuke Tsuchimoto, 
Akira Asai, Hidetaka Yasuoka, Hideko Ohama, SHINYA FUKUNISHI, 
Yasuhiro Tsuda, Makiko Kobayashi, Kazuhide Higuchi, Fujio Suzuki
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Systems-Wide Characterization of Alcoholic 
Hepatitis using proteomics of PBMCs
Jon M. Jacobs1, Athena Schepmoes1, Komal Kedia1, 
Jason Wendler1, Zhang-Xu Liu2, Trina M. Norden-Krichmar3, 
Timothy R. Morgan4; 1Biological Sciences Division, Pacific 
Northwest National Laboratory, Richland, WA; 2Keck School 
of Medicine, University of Southern California, Los Angeles, 
CA; 3School of Medicine, University of California, Irvine, Irvine, 
CA; 4Gastroenterology, VA Long Beach Healthcare System, 
Long Beach, CA

Background: Alcoholic hepatitis (AH) is a serious type of 
alcoholic liver disease with high short term mortality . 
Although corticosteroids and other therapies are used, 
they are often inadequate to halt the systems-wide distur-
bances that can lead to death . To better understand the 
pathophysiology of AH we are utilizing advanced liquid 
chromatography-tandem mass spectrometry (LC-MS/MS) 
methods to provide a systems-wide evaluation of plasma, 
peripheral blood mononuclear cells (PBMCs), and liver 
tissue . Presented is data on the proteomic analysis of 
PBMCs from AH patients compared longitudinally during 
corticosteroid treatment as well as cross-sectionally to 
alcoholic cirrhosis (AC), non-alcoholic fatty liver disease 
(NALFD), and healthy controls . Correlation with comple-
mentary transcriptomic analysis was also performed . 
Methods: PMBCs were freshly isolated from 21 patients 
with biopsy proven severe AH (discriminant function score 
>32), 13 patients with stable AC (abstinent or recently 
drinking), 12 NAFLD patients, and 21 healthy controls . AH 
treatment consisted of 40 mg of prednisolone per day for 
up to 28 days . PBMC proteins were processed into peptides 
and analyzed utilizing a high mass accuracy LC-MS/MS 
platform . Data was searched utilizing MSGF+ with iden-
tification thresholds set at <0 .1% FDR . Statistical compar-
isons were performed using the proteomics analysis tool 
Inferno . Results: Proteome analysis identified and quan-
tified >6K proteins from the isolated PBMCs . Comparison 
of baseline AH versus normal and related liver disease 
patients revealed large systematic differences in protein 
abundance/pathways, i .e ., >3K and >1 .9K proteins differen-
tially regulated compared to healthy and disease controls 
respectively . Significantly regulated proteins mapped to 
apoptotic signaling, Erk kinase, fibrinolysis, and integrin 
signaling pathways among others . Longitudinal compar-
ison of corticosteroid treated patients identified regula-
tion of MAPKinase signaling, toll-like receptor, and TNFR1 
related pathways . Correlation with transcriptomic anal-
ysis from the same PBMCs using Ingenuity helped identify 
corresponding pathways, i .e ., TREM1 signaling, and dispa-
rate pathways, i .e ., ephrin receptor and integrin signaling, 
for further targeted study . Conclusions: Application of 
proteomic approaches on isolated PBMCs helped identify 
protein/pathway alterations specific to AH that differen-
tiate from other liver diseases . Longitudinal analysis of 

corticosteroid treatment provided insights into the molec-
ular mechanisms correlated with outcome . Integration 
with transcriptomic analysis of the same samples further 
strengthened the investigations into changes in PBMCs 
in AH .
Disclosures:
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Chronic alcohol consumption upregulates 
ceramide synthase 6 in hepatic lipid droplets 
and zone 3 hepatocytes of mice and humans
Amanke Oranu, Victoria Mitchell, Victoria Scott, Bianca Wil-
liams, Jason Correnti, Rotonya M. Carr; Gastroenterology, Uni-
versity of Pennsylvania, Philadelphia, PA

Introduction Ceramides are sphingolipids that are 
increased in alcoholic liver disease, concomitant with the 
onset of alcoholic steatosis and upregulation of the major 
hepatic lipid droplet protein, Perilipin 2 (PLIN2) . Alcohol 
upregulates PLIN2 and the ceramide synthetic enzyme 
ceramide synthase 6 (CerS6) in hepatocellular lysates of 
cells and mice . In this study, we investigated whether 
CerS6 is upregulated in the lipid droplet fraction of alco-
hol-fed mice and the histologic distribution of CerS6 in 
response to chronic alcohol in mice and human alcoholic 
steatosis . In addition, we examined if CerS6 regulates 
alcohol-mediated PLIN2 upregulation and, conversely, 
the effect of PLIN2 deficiency on CerS6 expression in 
alcohol-fed mice . Methods Wild-type and PLIN2 KO mice 
were pair fed a Lieber-DeCarli control or 15% ethanol 
(ETOH) total-caloric content diet for 4 weeks . Hepatic lipid 
droplets were isolated by sucrose step gradient . Immu-
noblotting was performed on the lipid droplet fraction 
and immunohistochemistry was performed with anti-
CerS6 antibody on paraffin-embedded liver tissues from 
murine and human alcoholic steatosis . VL-17A cells were 
transfected with CerS6 silencing RNA and incubated in 
either 0mM or 100mM ETOH media for 48 hours . RNA 
was isolated for analysis of gene expression . Results Mice 
develop mild steatosis by four weeks of chronic ethanol 
feeding, but absence of PLIN2 prevents steatosis . Chronic 
alcohol increases CerS6 protein in the lipid droplet fraction 
of alcohol-fed wildtype mice compared with control-fed 
mice . In both murine and human alcoholic steatosis, CerS6 
is upregulated in zone 3 hepatocytes . siRNA knockdown 
of CerS6 prevents ethanol-mediated PLIN2 gene upregu-
lation (p≤0 .05) . Conversely, PLIN2 deficiency prevents the 
upregulation of CerS6 protein in alcohol-fed mice . Conclu-
sion Our data demonstrate that CerS6 is present in the 
lipid droplet fraction and increases in response to alcohol . 
The upregulation of CerS6 in zone 3 hepatocytes where 
alcoholic steatosis initially manifests, the prevention of 
ethanol-mediated PLIN2 upregulation in CerS6 deficient 
hepatocytes, and the lack of CerS6 upregulation in PLIN2 
deficient mice suggest that CerS6 is linked mechanistically 
with hepatic lipid droplet biology and that CerS6 is impli-
cated in the pathogenesis of alcoholic steatosis .
Disclosures:
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Victoria Mitchell, Victoria Scott, Bianca Williams, Jason Correnti, 
Rotonya M . Carr



690A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

1281 w
Liver-brain axis in alcoholic liver disease: 
Chronic alcohol induces recruitment of periph-
eral macrophages with different inflammatory 
gene expression profile into the liver and brain
Patrick P. Lowe1, Aditya Ambade1, Arvin Iracheta-Vellve1, 
Istvan Furi1, Benedek Gyongyosi1, Donna Catalano1, 
Karen Kodys1, Sahin Coban1, Eric Lefebvre2, Gyongyi Szabo1; 
1Medicine, UMASS Medical School, Worcester, MA; 2Allergan, 
Parsippany, NJ

Purpose: Alcohol-induced changes occur in the liver and 
the brain, where both cell damage and inflammation are 
profound . While it is known that alcohol-induced alter-
ations occur in both organs, the extent to which these 
changes are congruous or not is yet to be defined . The 
contribution of infiltrating macrophages to these changes 
is of particular interest for potential therapeutic inter-
ventions . We aimed to study the infiltrating macro-
phages in the brain and liver and the effect of chronic 
alcohol inflammation in the liver-brain axis . Methods: WT 
C57BL6 mice were fed Lieber DeCarli (PF and 5% EtOH) 
diet for 6 weeks and resident and infiltrating macro-
phages were quantified by flow cytometry from livers and 
brains . Some mice received a small molecule inhibitor of 
CCR2/5 to block infiltration of peripheral macrophages . 
RNA from the liver and cerebellum was analyzed using 
Nanostring nCounter Inflammation Panel . To distinguish 
resident microglia (CX3CR1+) from infiltrating macro-
phages (CCR2+) we studied heterozygous CCR2-RFP and 
CX3CR1-GFP mice . Results: We found a 2-fold increase 
in infiltrating peripheral macrophages by flow cytom-
etry in the total brain (CD11b+, CD45hi) as well as in the 
liver (CD11bhi, F4/80lo) of alcohol-fed mice compared to 
pair-fed controls . CCR2 blockade inhibited the increase in 
peripheral macrophages in both organs . Using CCR2-RFP 
and CX3CR1-GFP heterozygous mice, we confirmed macro-
phage recruitment in the cortex, hippocampus and cere-
bellum of the brain . Of 256 inflammation-related genes 
59 genes were either up- or downregulated in the liver, 
while only 17 genes were changed in the cerebellum by 
alcohol feeding . Five common genes were changed in 
both liver and cerebellum including intracellular enzymes 
involved in signal transduction, alarmins and extracellular 
signals on inflammation . qPCR confirmed many of these 
gene changes in larger sample sets (n=6 PF; n=6 EtOH) . 
Importantly, in vivo blockade of CCR2 signaling eliminated 
the alcohol-induced increase of these genes and reduced 
proinflammatory proteins in both organs, including TNFa 
and IL-6 . Conclusions: Our findings provide novel evidence 
that infiltrating macrophages enter the brain as well as 
the liver following chronic alcohol use . However, the spec-
trum of inflammatory gene changes is broader in the liver 
compared to the brain with 5 common genes between the 
two organs . These data indicate organ-specific inflamma-
tory cell activation after chronic alcohol feeding and offer 
unique insights into the liver-brain axis .
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Impact of metabolic risk factors in non-cir-
rhotic patients with alcoholic liver disease
Mads B. Israelsen1,2, Sönke Detlefsen3,2, Bjørn S. Madsen1,2, 
Maria Kjærgaard1,2, Aleksander Krag1,2, Maja Thiele1,2; 
1Department of Gastroenterology and Hepatology, Odense 
University Hospital, Odense, Denmark; 2Department of Clini-
cal Research, University of Southern Denmark, Odense, Den-
mark; 3Department of Pathology, Odense University Hospital, 
Odense, Denmark

Introduction: A history of excessive drinking excludes 
non-alcoholic fatty liver disease (NAFLD), regardless of 
concurrent metabolic risk factors . However, harmful use of 
alcohol is often followed by competing lifestyle problems . 
We therefore aimed to investigate the impact of meta-
bolic risk factors on the severity of fibrosis and steato-
hepatitis in non-cirrhotic patients with a prior or ongoing 
alcohol overuse . Method: Single-center, biopsy-controlled, 
cross-sectional study . Central reading of liver biopsies 
according to the NAS CRN scoring system . We used ordinal 
logistic regression to test the association of the metabolic 
syndrome to fibrosis stage and presence of steatohepatitis, 
adjusting for age, gender, smoking and whether patients 
were actively drinking or abstinent . Results: We included 
228 patients (F0/1/2/3 = 35/93/82/29; 54 with steatohepa-
titis; 127 actively drinking at inclusion) . Fifty-three patients 
(24 %) had the metabolic syndrome, as defined by the 
International Diabetes Federation . We observed a high 
prevalence of individual metabolic risk factors: BMI≥30kg/
m2 (26%), arterial hypertension (62%), low HDL choles-
terol (44%), raised triglycerides (43%) and raised fasting 
blood glucose (81%) . The metabolic syndrome was associ-
ated with higher stages of liver fibrosis (OR=2 .07; 95% CI 
1 .11-3 .86; P=0 .011), independent of age, gender, smoking 
and active drinking . In sensitivity analyses of individual 
metabolic risk factors, BMI ≥30 (OR=2 .04; 1 .15-3 .62; 
P=0 .013) and low HDL cholesterol (OR=1 .78; 1 .06-2 .98; 
P=0 .029) were the only factors independently associated 
with higher liver fibrosis stages . Steatohepatitis was not 
associated with the metabolic syndrome (OR=1 .33; 0 .62-
2 .82; P=0 .47) . However, steatohepatitis was independently 
associated with low levels of HDL cholesterol (OR=2 .94; 
1 .49-5 .79; P=0 .002), independent of active drinking 
(OR=5 .55, 95 % CI 2 .68–11 .49; P<0 .001) . Conclusion: We 
found a positive association between the metabolic 
syndrome and increased liver fibrosis in patients with alco-
holic liver disease, suggesting an overlap and dual aeti-
ology among many patients . Obesity and low HDL were 
lead independent risk factors of disease severity in alco-
holic liver disease .
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Molecular Mechanisms of Recovery from Etha-
nol-Induced Steatosis after Ethanol Withdrawal
Paul G. Thomes1,2, Li Yang4,1, Terrence M. Donohue1,2, 
Daniel D. Penrice1, Karuna Rasineni1,2, Jacy L. Kubik1,2, 
Mark A. McNiven3, Carol A. Casey1,2; 1Internal Medicine, Uni-
versity of Nebraska Medical Center, Omaha, NE; 2VA Medical 
Center, Nebraska-Western Iowa Health Sciences, Omaha, NE; 
3Biochemistry, Mayo Clinic College of Medicine, Rochester, 
MN; 4Internal Medicine, Tongji Hospital, Tongji University 
School of Medicine, Shanghai, China

Background: Alcoholic fatty liver improves with abstinence 
from alcohol . Understanding mechanisms involved in such 
recovery during withdrawal is not only critical for prog-
nosis and treatment of the disease, but also for develop-
ment of targeted therapies . Of particular interest to our 
group is that chronic ethanol (EtOH) consumption disrupts 
hepatic protein and lipid metabolism and trafficking . Our 
central hypothesis is that lipophagy (autophagy of lipid 
droplets) is disrupted during chronic EtOH administration . 
Here we examined whether refeeding control diet after 
chronic EtOH administration (to simulate recovery in an 
animal model) would reverse EtOH-induced alterations, 
thereby contributing to recovery from fatty liver . Methods: 
Male Wistar rats were fed Lieber DeCarli control or EtOH 
diets for 5-7 wk . Subsequently, randomly-chosen EtOH fed 
rats were weaned from the EtOH diet, then fed control 
diet for up to 7 days . Serum enzymes and liver triglycerides 
were quantified, along with protein and specific mRNAs 
encoding selected markers of hepatic fatty acid (FA) 
metabolism and autophagy . Results: EtOH administration 
increased serum AST and ALT by 2- and 1 .5-fold, respec-
tively and elevated liver triglyceride levels 3-fold . EtOH 
withdrawal and refeeding control diet for 7 days normal-
ized AST and ALT levels, while it partially, but significantly 
reversed EtOH-induced fatty liver . In livers of EtOH-fed 
animals, there was a 2-fold increase in FABP4 and CD36 
mRNAs which encode proteins that promote FA uptake, 
along with a 3-4-fold decrease in mRNAs for PPARα and 
PPARγ, which are known to regulate FA oxidation . Simi-
larly, mRNA encoding TFEB which governs autophagy, 
was decreased by 2-fold . When TFEB protein content was 
analyzed, we found that the nuclear to cytoplasmic (N/C) 
ratio of TFEB after EtOH administration was significantly 
lower (0 .19 for EtOH-fed vs vs 0 .72 for controls) . Animals 
subjected to EtOH withdrawal and refeeding control diet 
for 7 days showed normalization to control levels for 
mRNA markers of FA uptake (FABP4, CD36) and a 2-fold 
decrease over controls for mRNA markers of FA mobiliza-
tion (FATP-2 and FATP-5) . Such regulation of FA metab-
olism after EtOH withdrawal paralleled the restoration 
of PPARα, PPARγ and TFEB mRNA levels, and a 1 .8-fold 
higher N/C ratio of TFEB over that of controls . Conclusions: 
Chronic EtOH administration promotes FA uptake, while 
decreasing FA oxidation and autophagy . EtOH withdrawal 
and refeeding control diet attenuates fatty liver and injury 
by reversing aberrant FA metabolism, and restoring TFEB, 
thereby restoring autophagy, which has a crucial role in 
the breakdown of lipid droplets .
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Genomic and transcriptomic analysis reveal 
a driving role of TGF-β signaling in suppressing 
alcohol induced liver injury and HCC
Shuyun Rao1, Sobia Zaidi1, Jian Chen2, Patrizia Farci3, 
Kirti Shetty4, Jon White5, Bibhuti Mishra1,5, Xifeng Wu6, 
Ray-Chang Wu7, Shulin Li8, Cuiying Xiao9, Chuxia Deng10, 
Rehan Akbani11, Lopa Mishra1,5; 1Surgery, George Washing-
ton University, Washington, DC; 2Gastroenterolgy Hepatol-
ogy & Nutrition, The University of Texas MD Anderson Cancer 
Center, Houston, TX; 3Hepatic Pathogenesis Section, National 
Institute of Allergy and Infectious Diseases, Bethesda, MD; 
4Gastroenterology, Johns Hopkins University, Baltimore, MD; 
5Surgery, Institute of Clinical Research, Veterans Affairs Med-
ical Center, Washington, DC; 6Epidemiology, The University 
of Texas MD Anderson Cancer Center, Houston, TX; 7Bio-
chemistry and Molecular Biology, George Washington Uni-
versity, Washington, DC; 8Pediatrics, The University of Texas 
MD Anderson Cancer Center, Houston, TX; 9National Insti-
tute of Diabetes and Digestive and Kidney Diseases (NIDDK), 
Bethesda, MD; 10University of Macau, Taipa, China; 11Bioin-
formatics and Computational Biology, The University of Texas 
MD Anderson Cancer Center, Houston, TX

Background/Aims: Liver injury occurs from complex inter-
actions between environmental agents such as alcohol 
and genetic factors upon multiple cell types . The TGF-β 
pathway is known to have pleiotropic effects on the 
liver, yet it’s role in stem-cell-driven responses to injury, 
from agents such as alcohol, remain poorly understood . 
We recently discovered that TGF-β deficient mutant mice 
phenocopy Beckwith-Wiedemann Syndrome (BWS), a 
human stem cell disorder associated multiple manifesta-
tions that include liver injury, inflammation and neoplasia . 
After a broad analysis (RNA, protein and functional vali-
dation), we observed decreased levels of molecules such 
as CCCTC-binding factor (CTCF), a DNA-binding protein, 
as well as decreased DNA repair members that included 
FancD2 levels, with dysfunctional DNA crosslinking repair 
in our TGF-β deficient mouse models that are highly sensi-
tive to alcohol . At the molecular level, defective TGF-β-
CTCF activity caused loss of imprinting (LOI) and gene 
expression changes to facilitate stem-cell-driven alter-
ations . We therefore hypothesized that the TGF-β pathway 
regulates FancD2, contributing to suppression of stem-
cell-driven liver inflammation and steatosis from agents 
such as alcohol . Methods and Results: Using a combina-
tion of genomics, biochemical and molecular approaches, 
together with genetically engineered mouse models, 
we sought to address the hypothesis. 1.TCGA analyses 
of the transcriptome of patients with HCC revealed that 
expression of TGF-β members correlated with DNA repair 
pathway molecules . 2.Validation by RT PCR and functional 
studies, revealed a marked de-regulation of FancD2 in our 
TGF-β deficient mutants . 3. We further observed that CTCF 
is TGF-β-inducible and facilitates TGF-β-mediated activa-
tion of FancD2 transcription (via interactions with β2SP 
and Smad3) . This regulation is abrogated in TGF-β-defec-
tive mice and BWS, resulting in decreased FancD2 expres-
sion . 4. In addition, over-expression of CTCF in HepG2 
cells increases FancD2 mRNA levels, suggesting CTCF is 
involved in FancD2 transcription as well . 5. Knockdown of 
β2SP, Smad3 or CTCF in HepG2 cells results in an increase 
in sphere formation, further supporting a role for these 
members in maintaining stem cell homeostasis . Conclu-
sions: Our data provide an integrated approach: TCGA 
bioinformatics, our mouse models and mechanistic insight 
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provide new insight into how loss of TGF-β signaling 
through loss of Fancd2 and/or β2SP/Smad3/CTCF leads to 
a switch at the stem cell/hepatocyte level for susceptibility 
to injury and inflammation from agents such as alcohol .
Disclosures:
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PDE4 Inhibitor Attenuates Liver Injury In Alco-
holic Hepatitis Model: Use Of Novel Drug 
Carrier System For Targeted Delivery
Walter Rodriguez-Alvarez1, Jingwen Zhang1, Gus-
tavo Perez-Abadia1, Craig J. McClain1,2, Shirish Barve1, Clau-
dio Maldonado1, Leila Gobejishvili1; 1University of Louisville, 
Louisville, KY; 2Robley Rex VAMC, Louisville, KY

We have previously shown that upregulation of hepatic 
phosphodiesterase 4 (PDE4) plays a pathogenic role in the 
development of alcoholic hepatic steatosis and cholestatic 
liver injury in animal models . We also showed that the 
PDE4 inhibitor, Rolipram, significantly attenuates hepatic 
inflammation and fibrosis . Work done by others also 
demonstrated beneficial effects of PDE inhibitors in exper-
imental liver injury . However, PDE4 inhibitors have not 
yet been tested for the treatment of alcoholic hepatitis . In 
this study, we examined the protective role of PDE4 inhib-
itor, Rolipram, in a mouse model of alcoholic hepatitis . 
Additionally, we aimed to develop a liposomal-based drug 
delivery system to target Rolipram to the liver, in order to 
achieve effective therapeutic levels while limiting its access 
to the CNS and preventing side effects associated with the 
use of PDE4 inhibitors . We demonstrate that our specially 
formulated and sized fusogenic lipid vesicles (FLVs) begin to 
selectively accumulate in the liver 10 min after administra-
tion . Moreover, when we used FLVs as carrier for Rolipram 
(FLVs-Rol), endotoxin-inducible PDE4 activity was inhibited 
in the liver but not in the brain . Since endotoxemia and 
increased PDE4 expression play a critical role in the devel-
opment of experimental alcoholic liver disease, we tested 
the effect of Rolipram and FLVs-Rol in a mouse model of 
alcoholic hepatitis (NIAAA model) . C57Bl/6 mice were fed 
the Lieber-DeCarli liquid diet containing 5% ethanol for 
10 days (AF) . On day 11, they were gavaged (binged) with 
31 .5% (vol/vol) ethanol . Rolipram and FLVs-Rol was admin-
istered once, 12 h before alcohol gavage at a dose of 3 .3 
mg/kg body weight . Control mice, on an isocaloric liquid 
control diet (PF), were gavaged with maltose dextrin 
instead of alcohol . Mice were sacrificed 9 h after alcohol 
binge . Assays for liver enzymes (ALT and AST), TUNEL, 
CAE (chloroacetate esterase) and Oil red O staining were 
performed to document liver injury, steatosis and inflam-
mation . Expression of ER stress genes ATF-3 and CHOP, 
which play a critical role in the pathogenesis of alcoholic 
liver disease, was analyzed by real time qPCR . Our results 
show that both Rolipram and FLVs-Rol markedly attenu-
ated alcohol induced lipid accumulation, systemic inflam-
mation and liver injury as indicated by decreased Oil red O 
staining, soluble CD14, ALT, AST levels and TUNEL . Addi-
tionally, compared to alcohol group, ATF-3 and CHOP 
levels were significantly attenuated by both Rolipram and 
FLVs-Rol; however FLVs-Rol had a stronger effect . These 
data suggest that hepatic PDE4 is a clinically relevant ther-
apeutic target for the treatment of alcoholic hepatitis . 
Disclosures:
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1286 w
Impaired TFEB-Mediated Lysosomal Biogenesis 
Contributes to Acute-on-Chronic Alcohol-In-
duced Liver Injury in Mice
Xiaojuan Chao, Shaogui Wang, Yuan Li, Tiangang Li, Hong-
Min Ni, Wen-Xing Ding; Pharmacology, Toxicology and Thera-
peutics, The University of Kansas Medical Center, Kansas City, 
KS

Background: Liver cells can adapt and protect themselves 
in response to stress by activating cellular protective 
mechanisms such as autophagy and lysosomal biogenesis . 
However, whether and how these protective mechanisms 
are impaired after chronic alcohol consumption are largely 
unknown . Methods: we used GFP-LC3 transgenic mice, 
liver-specific transcription factor EB (TFEB) and whole 
body TFE3 knockout (KO) mice as well as TFEB/TFE3 DKO 
mice . We also used adenovirus-mediated knockdown or 
overexpression of TFEB in mouse livers . All the mice were 
subjected to chronic alcohol feeding plus acute binge 
model . Results: we found that chronic plus acute alcohol 
binge (acute-on-chronic) inactivates TFEB, a member of 
the family of helix-loop-helix leucine zipper transcription 
factors and a master regulator of lysosomal biogenesis, 
resulting in impaired lysosomal biogenesis and insufficient 
autophagy in hepatocytes . Mechanistically, acute-on-
chronic alcohol increased lysosomal mTOR translocation 
and activated mTOR in mouse livers resulting in decreased 
nuclear and total levels of TFEB in hepatocytes . Torin 1, a 
pharmacological inhibitor of mTOR, improved the impaired 
TFEB induced by alcohol and protected against alcohol-in-
duced steatosis and liver injury . More importantly, overex-
pression of TFEB protected against alcohol-induced liver 
injury by recovering lysosomal biogenesis coupled with 
increased mitochondrial bioenergetics . In contrast, knock-
down of TFEB or deletion of both TFEB and TFE3 (another 
transcription factor that regulates lysosomal biogenesis) 
in mice exacerbated alcohol-induced liver injury . Conclu-
sions: our findings indicate that impaired TFEB-mediated 
lysosomal biogenesis contributes to acute-on-chronic alco-
hol-induced liver injury .
Disclosures:

The following people have nothing to disclose: Xiaojuan Chao, 
Shaogui Wang, Yuan Li, Tiangang Li, Hong-Min Ni, Wen-Xing Ding



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 693A

 Denotes AASLD Presidential Poster of Distinction

1287 w
Dynamin related protein-1 inhibition drives 
megamitochondria formation and protects 
from alcohol-induced liver toxicity.
Elena Palma1,2, Antonio Riva1,2, Satvinder Mudan3, Niko-
lai Manyakin3, Dawn Morrison3, Christophe Moreno4,5, 
Delphine Degre4,5, Eric Trépo4,5, Pau Sancho-Bru6,7, José Altami-
rano6,8, Juan Caballeria6,7, Rosa Miquel9, Gemma Odena10, 
Ramon Bataller10, Roger Williams1,2, Shilpa Chokshi1,2; 1Insti-
tute of Hepatology- Foundation for Liver Research, London, 
United Kingdom; 2King’s College London, Faculty of Life 
Sciences and Medicine, London, United Kingdom; 3The Lon-
don Clinic, London, United Kingdom; 4CUB Hôpital Erasme, 
Department of Gastroenterology, Hepatopancreatology and 
Digestive Oncology, Université Libre de Bruxelles, Brussels, 
Belgium; 5Laboratory of Experimental Gastroenterology, 
Université Libre de Bruxelles, Brussels, Belgium; 6Institut d’In-
vestigacions Biomèdiques August Pi i Sunyer (IDIBAPS), Bar-
celona, Spain; 7Centro de Investigación Biomédica en Red de 
Enfermedades Hepáticas y Digestivas (CIBERehd), Barcelona, 
Spain; 8Liver Unit, Internal Medicine Department Vall d’He-
bron University Hospital, Vall d’Hebron Institut de Recerca 
(VHIR), Barcelona, Spain; 9King’s College London, Institute of 
Liver Studies, Liver Histopathology, London, United Kingdom; 
10Division of Gastroenterology and Hepatology, Departments 
of Medicine and Nutrition, University of North Carolina at 
Chapel Hill, Chapel Hill, NC

Background: The detection of megamitochondria in liver 
biopsies from patients has been recognised as a specific 
histological feature and hallmark of Alcoholic Liver 
Disease (ALD) since the 1970s . Recent clinical observations 
have associated this manifestation with a more favour-
able outcome in approximately 500 patients with ALD . 
However, the mechanisms driving megamitochondria 
formation and their impact on cellular viability remain 
unknown . In order to maintain their functionality and 
to respond to the changing needs of the cell, mitochon-
dria undergo cycles of fusion and fission . The equilib-
rium between these events determines the mitochondrial 
shape, which is strictly regulated by the activity of mito-
chondria-shaping proteins (MSP) . Methods: The effects 
of ethanol (EtOH) on mitochondrial shape and MSP were 
studied in hepatoma cells (VL-17A, 3/14 days with EtOH), 
human precision cut liver slices (PCLS, 24/72h with EtOH) 
and in a cohort of patients with ALD . EtOH toxicity was 
evaluated by FACS, ATP quantification and mitochondrial 
function . Changes in mitochondrial shape and megamito-
chondria formation were assessed by confocal and elec-
tron microscopy; MSP expression/activation was analysed 
by Western blot or RT-PCR . Results: In the current study, 
we describe the morphological changes in the hepatic 
mitochondria in response to alcohol toxicity . Exacerbated 
mitochondrial fragmentation, megamitochondria appear-
ance and upregulation of the fragmentation pathway 
were consistently detected in vitro (VL-17A) and ex vivo 
(PCLS) and in 55 patients with ALD . The master fission 
MSP Dynamin-related protein-1 (Drp-1) was the main 
mediator driving these mitochondrial alterations and its 
inactivation stimulated megamitochondria formation . 
This manifestation was associated with improvements in 
cellular viability during alcohol exposure and protection 
from alcohol mediated toxicity . Conclusions: This study 
describes the impact of alcohol on mitochondrial remod-
elling and presents experimental evidence to confirm the 
protective effect of megamitochondria during alcohol-in-
duced liver injury . The inactivation of Drp-1, with forma-

tion of megamitochondria represents a novel therapeutic 
strategy for ALD, in order to directly reduce ethanol driven 
hepatotoxicity .
Disclosures:
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Ethanol reduces skeletal muscle protein 
synthesis via novel non-canonical β-catenin- 
cMYC mediated impaired ribosomal  
biogenesis
Gangarao Davuluri1, Avinash Kumar1, Oliver Wessely2, 
Uyen Tran2, Rebecca L. McCullough1, Laura E. Nagy1, Srini-
vasan Dasarathy1,3; 1Pathobiology, Cleveland Clinic, Cleve-
land, OH; 2Department of Cellular and Molecular Medicine, 
Cleveland, Cleveland, OH; 3department of gastroenterology 
and hepatology, Cleveland Clinic, Cleveland, OH

Background . There is nearly universal prevalence of sarco-
penia in alcoholic liver disease (ALD) that adversely affects 
clinical outcomes, Despite the high clinical significance, 
there are no established therapies because the mech-
anisms are poorly understood . Classically, the rate of 
protein synthesis is determined by translational capacity, 
and by ribosomal content and function . Although protein 
synthesis is impaired with ethanol, the contribution of 
impaired ribosomal biogenesis on translational capacity 
is not known . Methods . Studies were performed in the 
skeletal muscle from ethanol fed and pair fed control 
mice and in differentiated murine C2C12 myotubes 
treated with100mM ethanol for 6 hours or untreated 
cells . Chemical and genetic approaches were used in 
myotubes to silence GSK3β and overexpressing either full 
length β-catenin or N-terminal delated β-catenin . Active 
and total β-catenin, total and phosphorylated GSK3β, 
c-MYC and ribosomal proteins (RPL5, RPL23 and RPL32) 
protein expressions were quantified by immunoblots and 
real time PCR . Rate of protein synthesis was quantified 
using puromycin incorporation . Results . Skeletal muscle 
from ethanol fed mice and C2C12 myotubes treated with 
ethanol showed that decreased skeletal muscle protein 
synthesis was associated with lower ribosomal content and 
reduced ribosomal proteins (RPL5, 23, 32) compared to 
controls . Since ribosome biogenesis is regulated by tran-
scriptional control of c-MYC by β-catenin, we assessed 
the role of β-catenin-c-MYC axis in ribosomal biogenesis 
during ethanol exposure . c-MYC expression and nuclear 
was significantly lower in C2C12 myotubes during ethanol 
exposure . Active β-catenin, a key regulator of c-MYC, 
expression was significantly decreased in the muscle 
from ethanol treated mice and myotubes . Pharmacolog-
ical and genetic depletion studies showed that β-catenin 
degradation in response to ethanol was independent of 
canonical, GSK3β . During ethanol exposure, phosphoryla-
tion of GSK3β is not altered and yet there is degradation 
of β-catenin, indicating the existence of GSK3β-indepen-
dent mechanisms . In cells over expressing GSK3β-insensi-
tive S33Y mutant β-catenin, ethanol exposure results in 
increased degradation of β-catenin . Over expressing full 
length β-catenin resulted in increased expression of ribo-
some proteins and reversal of impaired protein synthesis 
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in C2C12 myotubes exposed ethanol . Conclusions . These 
data show that reduced skeletal muscle ribosomal biogen-
esis and protein synthesis during ethanol exposure are 
mediated by a non-canonical inhibition of β-catenin-c-myc 
axis . Therapies to stabilize skeletal mucle β-catenin-c-myc 
axis to treat sarcopenia in ALD hold promise .
Disclosures:

Srinivasan Dasarathy - Consulting: Fresenius Kabi
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1289
LncRNA AK054921 and AK128652 are potential 
serum biomarkers and predictors of patient 
survival with alcoholic cirrhosis
Zhihong Yang2, Ruth A. Ross1, Shi Zhao3, Wanzhu Tu3, 
Suthat Liangpunsakul1,5, Li Wang2,4; 1Division of Gastroenter-
ology/Hepatology, Indiana University School of Medicine, Indi-
anapolis, IN; 2Department of Physiology and Neurobiology, 
The Institute for Systems Genomics, Storrs, CT; 3Department of 
Biostatistics, Richard Fairbanks School of Public Health, India-
napolis, IN; 4Veterans Affairs Connecticut Healthcare System, 
West Haven, CT; 5Roudebush Veterans Administration Medi-
cal Center, Indianapolis, IN

Background: Alcoholic liver disease (ALD) is one of the 
leading causes of chronic liver disease . Recent studies 
showed the roles of long noncoding RNAs (lncRNAs) in the 
pathogenesis of several diseases . However, the roles of 
lncRNAs in ALD are unexplored . Methods: Global profiling 
for lncRNAs from peripheral blood (PB) was performed 
in healthy controls(HC, n=4), excessive drinkers without 
liver diseases(ED, n=4), and alcoholic cirrhosis (AC, n=12) 
and validated in a separate cohort of HC(n=17), ED(n=19), 
AC(n=48), and human liver with ALD(n=19) . The prog-
nostic significance of selected lncRNAs were tested in AC 
(n=48); who were followed until death, liver transplanta-
tion, or study closure date(07/31/16) . Survival analyses were 
performed/validated using a bootstrap procedure . Results: 
lncRNAs in AC subjects compared to HC identified 244 
commonly upregulated and 181 commonly downregulated 
lncRNAs . We identified and validated top 20 most differen-
tially up/down-regulated lncRNAs in ED and AC and deter-
mined their expressions in liver tissues with AC . We found 
the top 2 lncRNAs with the highest expression in both 
liver tissues and PB in patients with AC, AK128652(5fold) 
and AK054921(2fold)(Fig 1) . During the median follow 
up of 520 days, 34% of patients died . AK054921 and 
AK128652 were inversely associated with survival . Using 
the regression coefficients, we calculated a risk score 
based on creatinine(cr), bilirubin(bili), INR, AK054921 and 
AK128652:Score=3 .5*ln(INR)+1 .3*ln(AK054921)+3 .6*l-
n(AK128652)+2 .1*ln(bili)*ln(AK054921)-2 .4*ln(bili)*l-
n(AK128652)-2 .6*ln(cr)*ln(AK128652) . The C statistic 
was 94%, higher than that of MELD (82 .4%) and 
were confirmed using a bootstrap procedure . Conclu-
sions: LncRNAs AK054921 and AK128652 are potential 
biomarkers to predict the progression and survival with 
patients with AC

(A) lncRNAs in plasmaand (B) liver .(C)qPCRof plasma 
lncRNAs(D) qPCR of hepatic lncRNAs .
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Resolvin D1 Markedly Attenuated Ethanol 
And LPS-Induced Liver Injury By Reducing The 
Hepatic Pro-Inflammatory Response In Mice
Shubha G. Dastidar1, Dennis Warner1, Ying Song1, Jeffrey War-
ner1, Gavin E. Arteel1, Craig J. McClain1,2, Irina A. Kirpich1; 
1University of Louisville, Louisville, KY; 2Robley Rex VAMC, 
Louisville, KY

Background and Aim: Alcoholic liver disease (ALD) is a 
major health problem in the US and worldwide . However, 
molecular mechanisms underlying ALD development, 
progression and recovery are incompletely understood, 
and there is no FDA-approved therapy for any stage of 
ALD . A novel category of lipid mediators known as resolvins 
(metabolites of ω3 fatty acids, EPA and DHA) have shown 
beneficial, including anti-inflammatory, effects in several 
pathological conditions . The aim of the present study was 
to test the hypothesis whether resolvins reduce hepatic 
inflammation and attenuate liver injury induced by a 
combination of EtOH and LPS administration . Methods: 
Wild type (WT) C57BL/6J male mice received EtOH (6 g/
kg by oral gavage) or an isocaloric/isovolumetric malt-
ose-dextrin solution (control) for 3 consecutive days . LPS 
(5 mg/kg, i .p .) was given 24 hours following the final EtOH 
gavage . Resolvin E1 (RvE1) or D1 (RvD1) were adminis-
tered to WT mice (500 ng/mouse, i .p .) simultaneously with 
EtOH and LPS . Animals were euthanized 24 hours after LPS 
challenge . Fat1+/- mice (which are able to endogenously 
convert ω6 to ω3 fatty acids—precursors to resolvins))
(provided by Dr . J .X . Kang) were used to evaluate the 
effects of elevated levels of resolvin precursors on liver 
injury caused by EtOH and LPS treatment . Liver injury was 
evaluated by plasma ALT levels . The hepatocyte apoptosis 
was detected by TUNEL staining . Hepatic inflammation 
was assessed by pro-inflammatory cytokine/chemokine 
gene expression and neutrophil infiltration . Results: EtOH 
and LPS administration significantly increased liver injury 
in WT mice (serum ALT, 305 ± 64 vs. 16 ± 0 .8 U/L in control), 
which was markedly attenuated by RvD1 (ALT: 141 ± 49 
U/L, p<0 .05), but not RvE1 (ALT: 274 ± 80 U/L) treatment . 
Compared to WT mice, EtOH-LPS-mediated hepatic injury 
was also significantly reduced in Fat1+/- mice (ALT: 59±11 
U/L) . A similar trend was observed for hepatocyte apop-
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tosis and liver neutrophil infiltration . Analysis of hepatic 
pro-inflammatory markers revealed that RvD1 signifi-
cantly suppressed EtOH-LPS-mediated induction of IL-1β 
(~3-fold), Cxcl2 (~3-fold), and Saa1 (~70-fold), whereas the 
expression of the anti-inflammatory cytokine, IL-10, was 
markedly increased (~5-fold) . Importantly, the Fat1+/- mice 
demonstrated similar favorable effects on the expression 
of IL-1β, Cxcl2, and IL-10 following challenge with EtOH 
and LPS . Conclusions: Collectively, our data suggest that 
resolvins, specifically RvD1, exhibit potent anti-inflamma-
tory effects resulting in ameliorating EtOH-LPS-mediated 
liver injury, and may represent novel therapeutic targets/
interventions for ALD .
Disclosures:
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Dual role of FOXO3 in regulating the evolution 
of the macrophage inflammatory phenotype in 
response to alcohol
Zhuan Li, shujun zhang, Jie Zhao, Steven A. Weinman; Depart-
ment of Internal Medicine, University of Kansas Medical Cen-
ter, Kansas City, KS

Patients with alcoholic hepatitis (AH) display a dysregu-
lated pro-inflammatory phenotype in hepatic macrophages 
(MFs) and circulating monocytes but the mechanisms for 
these abnormalities remain elusive . The transcription 
factor FOXO3 has been shown to regulate inflammation . 
We have previously shown that alcohol causes phosphor-
ylation of FOXO3 at S574 (pFOXO3) which enhances its 
apoptotic function . Furthermore, FOXO3 KO mice have an 
exaggerated inflammatory response to alcohol and mono-
cytes from AH patients are defective in the formation of 
pFOXO3 . The aim of this study was to determine whether 
pFOXO3 is anti-inflammatory and whether myeloid cell 
apoptosis contributes to its ability to reduce alcohol-in-
duced inflammation . Methods: Myeloid cell specific FOXO3 
knockout mice (mFoxo3-/-) were generated with Cre/loxP 
recombination . Mice were fed alcohol via Lieber-DiCarli 
diet; apoptosis was measured by TUNEL assay; inflamma-
tory cytokines and M1 and M2 markers were measured 
by RT-PCR . Results: Alcohol feeding resulted in apoptosis 
of 8 .8±0 .9% of intrahepatic macrophages in WT mice . 
This was absent in whole body KO and mFoxo3-/- mice . 
Since apoptotic cells are known to induce anti-inflamma-
tory differentiation of infiltrating MFs (IMs), we isolated 
CD11b+ cells from alcohol-fed mouse liver at day 3 and 
cultured them with or without MF-derived apoptotic cells 
for 1 day . Apoptotic cells induced a significant decrease 
of Ly6C, iNOS and CCR2 expression in WT or Foxo3-/- IMs . 
We next examined the in vivo MF phenotype shift in 
response to alcohol . At day 3, there was a similar increase 
in Ly6C+ cells in both genotypes but at day 11, WT mice 
had less Ly6C+ cells in spite of no change in IM numbers . 
In contrast, Ly6C+ cells persisted and further increased in 
KO mice and mFoxo3-/- mice at day 11 . Restoring a pulse of 
MF cell death in KO mice by GdCl3 1d after alcohol expo-
sure prevented the pro-inflammatory phenotype at day 
11 . Finally, we found that transfection of THP-1 mono-
cytes with a non-phosphorylatable S574A FOXO3 mutant 

increased LPS-induced TNFα, IL6 and IL-1β protein and 
mRNA levels but the phosphomimetic S574D mutant did 
not . Conclusions: Alcohol induces pFOXO3 which reduces 
subseqent inflammation by 2 mechanisms . First, pFOXO3 
causes intrahepatic macrophage apoptosis . The apoptotic 
cells then convert IMs from a pro-inflammatory to anti-in-
flammatory phenotype . Second, the conversion of FOXO3 
to its S574-phsopho form directly suppresses LPS-induced 
inflammatory cytokine production in MFs . Loss of FOXO3 
as in KO mice or defects in FOXO3 phosphorylation as 
occurs in AH patients thus leads to severe and prolonged 
inflammation in response to alcohol .
Disclosures:
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1292
Quantitative immunohistochemical labeling 
(IHC) of phospho-p38 (p-p38) and clinical 
correlations in subjects with alcoholic hepatitis 
(AH) compared to nonalcoholic steatohepa-
titis (NASH)
James H. Marcus1, Sean Bhalla1, Michael P. Curry1, 
Grace Malvar1, Imad A. Nasser1, Dora Ding2, Catherine Jia2, 
Bryan J. McColgan2, Chuhan Chung2, Grant Budas2, Rob-
ert P. Myers2, Nezam H. Afdhal1; 1Beth Israel Deaconess Med-
ical Center and Harvard Medical School, Boston, MA; 2Gilead 
Sciences, Inc., Foster City, CA

Background: p-p38 is a marker for activation of apoptosis 
signal-regulating kinase 1 (ASK1), a mitogen-activated 
protein kinase that is upregulated in NASH in association 
with oxidative stress . Selonsertib, an ASK1 inhibitor, is 
in development for the treatment of AH and NASH . Our 
objectives were to: 1) assess the histological expression 
of p-p38 in liver biopsies of subjects with AH; 2) compare 
p-p38 expression between AH and NASH subjects; and 
3) correlate p-p38 expression with clinical characteristics 
in AH . Methods: Liver biopsies from 41 subjects with AH 
evaluated according to the Alcoholic Hepatitis Histologic 
Score (AHHS) and 23 subjects with NASH were included . 
P-p38 expression was quantified based on IHC using a 
rabbit monoclonal antibody against human p-p38 with 
staining intensity expressed as a histological score (HS) that 
considers the distribution and intensity of staining (range, 
0 to 300) . In patients with AH, demographics, daily alcohol 
consumption, complications, treatment (prednisolone, 
pentoxifylline [PTX]), standard hematology, liver biochem-
istry, coagulation tests, MELD, and Maddrey’s Discriminate 
Function (MDF) were collected . The Kruskal-Wallis test was 
used to compare p-p38 expression by AHHS, and Spearmen 
correlations (rs) determined associations between p-p38 
expression and clinical characteristics . Results: AH subjects 
had a median age of 48 years, 73% were Caucasian, and the 
median daily alcohol consumption was 4 .8 standard drinks 
(IQR 3 .0, 8 .8) . 51% had ascites, 29% had encephalopathy, 
20% developed sepsis, and 20% had GI hemorrhage . 20% 
received prednisolone and 5% were treated with PTX . The 
median (IQR) MELD and MDF were 18 .2 (12 .7, 23 .5) and 
31 .4 (21 .7, 48 .5), respectively . In AH patients, the median 
p-p38 HS was 47 .5 (IQR 33, 67), not significantly different 
from that observed in NASH (median 39 [30, 61]; p=0 .73) . 
In NASH, p-p38 expression was prominent around hepato-
cyte nuclei and fibroblasts . In AH, p-p38 immunoreactivity 
was observed in reactive duct epithelial cells, endothe-
lial cells, and fibroblasts . P-p38 expression and the AHHS 
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were not associated (p=0 .21), nor was it affected by sepsis 
(p=0 .79) . P-p38 expression was significantly correlated 
with hemoglobin (rs=-0 .39, p=0 .022), creatinine (rs=0 .38, 
p=0 .025), and MELD score (rs=0 .35, p=0 .042) . Conclusions: 
These data utilize a novel method of p-p38 quantitative 
IHC that demonstrates upregulation of this pathway in 
patients with AH and NASH; localization differs between 
conditions . P-p38 expression is correlated with markers of 
disease severity in AH . These data provide rationale for an 
ongoing clinical trial of selonsertib in patients with severe 
AH .
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Alcohol-induced microtubule hyperacetylation 
impairs lipid droplet dynamics
Jennifer L. Groebner1, Marlene M. Girón-Bravo1, 
Dean J. Tuma2, Pamela L. Tuma1; 1Department of Biology, The 
Catholic University of America, Washington, DC; 2Department 
of Internal Medicine, University of Nebraska, Omaha, NE

Accumulation of enlarged, cytoplasmic lipid droplets is a 
hallmark of steatosis (fatty liver), an early pathological 
state in alcoholic liver disease (ALD) . While droplets are 
considered to be hepatotoxic, the mechanisms of how 
alcohol metabolism alters lipid droplet dynamics remain 
unclear . Previously, we have determined that alcohol 
metabolism induces microtubule acetylation and stability, 
which strongly correlated with impairments in microtu-
bule motor-mediated protein trafficking . Since droplet 
bidirectional motility is also microtubule motor-medi-
ated and implicated in lipid droplet growth and degrada-
tion, we examined droplet dynamics in polarized hepatic 
WIF-B cells treated with ethanol and oleic acid (OA), a 
hepatotoxic fatty acid associated with the “Western” 
diet . Lipid droplet size and numbers were vastly increased 
in cells treated with both OA and ethanol in a time and 
dose-dependent manner . Furthermore, after 24 h or 48 
h of OA withdrawal, lipid droplets persisted in etha-
nol-treated cells . To determine if microtubule motor-me-
diated droplet motility is impaired, we performed live cell 
imaging of BODIPY-labeled lipid droplets and character-
ized droplet movement in single cells . Although increased 
OA concentration correlated with somewhat decreased 
level of stochastic movement, virtually no movement was 
observed in ethanol-treated cells . Lipid droplets in cells 
treated with nocodazole, a microtubule depolymerizing 
agent, were stationary and appeared more perinuclear 
confirming microtubule-based motility . Additionally, 
dynein and dynactin colocalized with the large, immotile 
droplets in ethanol/OA-treated cells . To further deter-
mine whether ethanol-induced microtubule acetylation 

promoted these morphological changes, we overexpressed 
the tubulin-specific acetyltransferase, αTAT1, to promote 
microtubule acetylation in the absence of alcohol . In cells 
overexpressing αTAT1, OA treatment led to enhanced 
lipid droplet numbers and sizes similar to that observed in 
ethanol-treated cells and live cell imaging of BODIPY-la-
beled droplets revealed decreased droplet motility . We 
are currently characterizing lipid droplet motility in these 
cells and further investigating the interaction between 
lipid droplets and dynein/dynactin . Together these results 
suggest that microtubule acetylation leads to altered lipid 
droplet dynamics to promote enlarged droplet formation 
and impair droplet degradation thereby contributing to 
enhanced steatosis . Presently, there are no treatments 
available to alleviate or reverse the disease state, thus 
a novel therapeutic approach may be agents that are 
already in clinical trials which alter the cellular acetylation 
state . 
Disclosures:

The following people have nothing to disclose: Jennifer L . Groebner, 
Marlene M . Girón-Bravo, Dean J . Tuma, Pamela L . Tuma

1294
Alcohol exposure promotes epigenetic 
changes leading to loss of HNF4α
Jie Zhao, Abby Adams, Benjamin R. Roberts, Josiah Cox, 
Zhuan Li, Steven A. Weinman, Irina Tikhanovich; University of 
Kansas Medical Center, Kanas City, KS

Alcohol is a well-established risk factor for hepatocellular 
carcinoma, but the mechanisms by which it promotes liver 
cancer are not well understood . Protein arginine meth-
yltransferase 1 (PRMT1) is the main enzyme responsible 
for cellular arginine methylation . It regulates hundreds 
of proteins directly and many more at the expression 
level via histone arginine methylation . JmjC domain-con-
taining protein 6 (JMJD6) is the only known protein argi-
nine demethylase . Several studies have shown that PRMT1 
activity is inhibited by alcohol . The AIM of this study was 
to explore the role of arginine methylation changes in 
alcohol pathogenesis . METHODS: Mice were fed with Lieb-
er-DeCarli ethanol diet for 3 weeks . Hepatocyte specific 
PRMT1 knockout mice were generated by crossing PRMT1 
fl/fl mice with Albumin-Cre mice or by AAV mediated Cre 
recombinase delivery to adult mice . JMJD6 was knocked 
down using AAV8-JMJD6 shRNA . Histone arginine methyl-
ation was analyzed by ChIP using specific anti-H4R3me2a 
antibodies . Asymmetric di-methyl arginine levels and 
HNF4α levels were analyzed in human liver sections by 
immunohistochemistry . RESULTS: PRMT1 activity was 
inhibited in alcohol-fed mouse livers compared to pair-fed 
mice . Furthermore, using hepatocyte specific PRMT1 
knockout mice we found that loss of PRMT1 acivity results in 
enhanced hepatocyte proliferation causing a 33% increase 
in liver size from 5 .3% to 7 .1% body weight . Increased 
proliferation was associated with reduced expression of 
Hnf4α, a major regulator of hepatocyte proliferation 
and important tumor suppressor . We found that PRMT1 
regulates Hnf4α expression directly through histone argi-
nine methylation at the Hnf4α promoter . In the absence 
of PRMT1, JMJD6 can demethylate Hnf4α promoter and 
suppress its expression . Knockdown of JMJD6 rescued 
the loss of cellular arginine methylation, restored Hnf4α 
expression and abolished the increase in hepatocyte prolif-
eration in PRMT1 knockout mice . Knockdown of JMJD6 
in alcohol fed mice similarly restored Hnf4α expression 
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reduced by alcohol . We hypothesized that loss of argi-
nine methylation might play a role in alcohol-associated 
liver cancers . We thus examined 25 human HCC specimens 
and found a strong correlation (R=0 .8, P<0 .01) between 
arginine methylation levels and Hnf4α expression in these 
specimens suggesting that above mechanism is relevant in 
patients . CONCLUSION: These data suggest that arginine 
methylation is an important determinant of Hnf4α expres-
sion . PRMT1 inhibition, such as induced by alcohol, may 
result in epigenetic changes that lead to a loss of Hnf4α 
expression and promote liver tumors .
Disclosures:

The following people have nothing to disclose: Jie Zhao, Abby Adams, 
Benjamin R . Roberts, Josiah Cox, Zhuan Li, Steven A . Weinman, 
Irina Tikhanovich

1295
Acute-On-Chronic Alcohol Induces Adipose 
Tissue Atrophy, Hepatic Steatosis and Liver 
Injury via Inhibition of mTOC1 in Adipose 
Tissue in Mice
Yuan Li, Xiaojuan Chao, Shaogui Wang, Hong-Min Ni, Wen-
Xing Ding; Pharmacology, Toxicology & Therapeutics, Univer-
sity of Kansas Medical Center, Kansas City, KS

Background: Alcohol-induced liver disease (ALD) is a 
world-wide health issue that claims two million lives in U .S . 
each year . Currently no successful treatments are available 
for ALD . The mechanistic target of rapamycin complex 
1 (mTORC1) is an important cellular nutrient sensor and 
regulator for adipocyte differentiation and mass . Accumu-
lating evidence indicates that chronic alcohol consumption 
induces adipose tissue atrophy in both mice and human . 
However, whether alcohol-induced adipose atrophy is 
through mTORC1 signaling and more importantly whether 
mTORC1-mediated adipose atrophy would contribute 
to alcohol-induced liver injury is unclear . Methods: 
Adipose-specific Raptor knockout (KO) mice using Adipoq 
Cre were generated . These mice were subjected to chron-
ic-plus-binge (acute-on-chronic) alcohol model . Matched 
Cre negative mice were given calories-matched feeding 
and binge as controls . Results: We found that acute-on-
chronic alcohol decreased white (epididymal, retroperi-
renal and subcutaneous) and brown adipose tissue mass . 
Acute-on-chronic alcohol also markedly increased serum 
ALT and AST as well as hepatic triglyceride levels in wild 
type mice compared with control mice . Acute-on-chronic 
alcohol decreased levels of phosphorylated 4EBP1 in white 
adipose tissues, suggesting acute-on-chronic alcohol 
inhibit mTORC1 in adipose tissues . Similar to acute-on-
chronic alcohol-treated mice, adipose-specific Raptor KO 
mice also had decreased both white and brown adipose 
tissue mass with increased serum ALT and AST as well as 
hepatic triglyceride levels in the absence of alcohol expo-
sure . However, acute-on-chronic alcohol did not further 
exacerbate liver injury and steatosis in adipose-specific 
Raptor KO mice, suggesting acute-on-chronic alcohol may 
act on the same pathway of loss of Raptor in adipocytes . 
Conclusion: Acute-on-chronic alcohol decreased adipose 
mass and increased liver steatosis and injury, which is likely 
due to inhibition of mTOC1 in adipose tissues similar to 
adipose-specific deletion of Raptor in mice .
Disclosures:

The following people have nothing to disclose: Yuan Li, Xiaojuan Chao, 
Shaogui Wang, Hong-Min Ni, Wen-Xing Ding

1296
Metabolic Reprogramming In Patients With 
Alcoholic Hepatitis: Identification Of The Polyol 
Pathway As Potential Target For Therapy
Veronica L. Massey1, Gemma Odena2, Austin Parrish3, Con-
stantino Fondevila4, Laurent Dubuquoy5, Alexandre Louvet6,7, 
Ali R. Ahmadi8, Rajanikanth Vadigepalli3, José Altamirano9, 
Zhaoli Sun8, Juan Caballeria9,10, Philippe Mathurin6,7, Nata-
sha Snider11, Ramon Bataller2,12; 1Bowles Center for Alcohol 
Studies, University of North Carolina at Chapel Hill, Durham, 
NC; 2Division of Gastroenterology and Hepatology, Depart-
ments of Medicine and Nutrition, University of North Carolina 
at Chapel Hill, Chapel Hill, NC; 3Department of Pathology, 
Anatomy, and Cell Biology, Thomas Jefferson University, Phil-
adelphia, PA; 4Liver Transplant Unit, Department of Surgery, 
Hospital Clinic, CIBER de Enfermedades Hepáticas y Digestivas 
(CIBERehd), University of Barcelona, Barcelona, Spain; 5LIR-
IC-Lille Inflammation Research International Center, Univ. 
Lille, Lille, France; 6Service des Maladies de l’appareil digestif, 
Hôpital Huriez, Lille, France; 7Unité INSERM 995, Faculté de 
médecine, Lille, France; 8Transplant Biology Research Center, 
Johns Hopkins School of Medicine, Baltimore, MD; 9Institut 
d’Investigacions Biomèdiques August Pi i Sunyer (IDIBAPS), 
CIBER de Enfermedades Hepáticas y Digestivas (CIBERehd), 
Barcelona, Spain; 10Liver Unit, Hospital Clínic, Barcelona, 
Spain; 11Department of Cell Biology and Physiology, Univer-
sity of North Carolina at Chapel Hill, Chapel Hill, NC; 12Division 
of Medicine, Department of Gastroenterology and Hepatol-
ogy, Pittsburgh Liver Research Center, University of Pittsburgh 
Medical Center (UPMC), Pittsburgh, PA

Background: Alcoholic hepatitis (AH) is characterized by 
profound hepatocellular dysfunction . Glucose metabolism 
is an essential function of hepatocytes and dysregulation 
of alternative pathways (e .g . polyol pathway) can lead to 
cellular stress . We hypothesize that AH is characterized by 
dysfunction of glucose metabolism, including the polyol 
pathway . To test this hypothesis, we used a highly trans-
lational approach which integrated metabolomic and 
transcriptomic data from livers of patients with alcoholic 
liver disease including AH . Methods. Liver metabolomics 
profiling was performed at Metabolon, Inc in explant 
tissue from patients with AH (n=13) or cirrhosis (n=10) or 
normal liver tissue from hepatic resection (n=16) . Tran-
scriptional profiling was performed via RNAseq analysis 
of liver biopsies from patients with AH (n=29), early alco-
holic steatohepatitis (n=12), cirrhosis (n=9), or fragments 
of normal livers (n=10) . In vitro studies were performed 
in cryopreserved primary human hepatocytes . Results . 
Patients with AH exhibited a unique metabolite profile 
characterized by significant changes in the level of interme-
diates of glycolysis, the TCA cycle, and the polyol pathway . 
RNAseq analysis revealed significant changes in mRNA 
expression of metabolic enzymes including AKR1B10 and 
SORD, which regulate glucose metabolism via the polyol 
pathway . Indeed, AKR1B10, which catalyzes the conver-
sion of glucose into sorbitol, was increased by more than 
200-fold . Imunohistochemistry studies showed a dramatic 
overexpression of AKR1B10 in hepatocytes of patients with 
AH . In contrast, SORD expression was decreased by more 
than 80% . Sorbitol, the metabolic product of AKR1B10 
and substrate for SORD, was increased by 160% in AH 
patients compared to control . Expression of AKR1B10 
positively correlated with disease severity, portal hyper-
tension, and mortality . Additionally, epidermal growth 
factor (EGF), a proven inducer of AKR1B10, was increased 
by 4 .5-fold in serum of AH patients and induced AKR1B10 
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expression by 15-fold in cultured hepatocytes . Conclu-
sions . Changes in metabolite levels and mRNA expres-
sion of metabolic enzymes suggest that reprogramming 
of glucose metabolism occurs in AH . Targeted analysis of 
the polyol pathway revealed that AKR1B10 upregulation 
and concomitant SORD downregulation was associated 
with increased levels of sorbitol, a polyol pathway inter-
mediate . The correlation of AKR1B10 mRNA levels with 
disease severity and mortality indicate that dysreguation 
of the polyol pathway may play a pathogenic role in AH . 
Increased serum levels of EGF in patients with AH may 
drive AKR1B10 overexpression and could serve as a poten-
tial therapeutic target .
Disclosures:

Philippe Mathurin - Board Membership: MSD, Janssen-Cilag, BMS, Gilead, 
Abvie, Verlyx; Consulting: Roche, Bayer

Ramon Bataller - Speaking and Teaching: Echosens

The following people have nothing to disclose: Veronica L . Massey, 
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Alexandre Louvet, Ali R . Ahmadi, Rajanikanth Vadigepalli, Zhaoli Sun, 
Juan Caballeria, Natasha Snider

1297
Targeted liver metabolomics reveals a role for 
CCL2 in arginine metabolism and glutathione 
generation in a model of alcoholic liver injury
Pranoti Mandrekar, Arlene Lim, Donna Catalano; Medicine, 
University of Massachusetts Medical School, Worcester, MA

Background: The importance of CC chemokine, CCL2/
monocyte chemoattractant protein 1 (MCP1) in regulation 
of inflammation and steatosis in a model of alcoholic liver 
disease (ALD) and high levels in alcoholic patients has been 
well established . We reported that chronic alcohol induces 
CCL2 expression in liver macrophages and hepatocytes . 
However, whether CCL2 regulates metabolites/biochem-
ical in the liver to impact ALD remains elusive . Methods: 
Wild-type (WT) and CCL2-deficient (CCL2-KO) C57BL/6 
mice received Lieber-de-Carli diet with 5% v/v ethanol 
or isocaloric liquid control diet for 5 weeks . Parameters 
of liver injury, steatosis and pro-inflammatory responses 
were studied . Livers subjected to targeted metabolo-
mics analysis by LC/MS-MS using Metabolon Inc’s known 
metabolite library . Analysis by two-way ANOVA identified 
metabolites exhibiting significant effects . Results:Similar 
to our previously shown studies alcohol-fed CCL2 KO mice 
had reduced serum ALT, steatosis, oxidative stress marker 
TBARs and proinflammatory cytokines compared to WT 
counterparts . Arginine metabolism plays an important 
role in inflammation via generation of nitric oxide (NO) . In 
alcohol-fed WT mice, arginine and its conversion to citrul-
line levels increased 4- and 14-fold respectively suggesting 
increased NO production . On the other hand, alcohol-fed 
CCL2-KO abolished arginine and citrulline levels (p<0 .05) . 
Homocitrulline increased dramatically in alcohol-fed 
WT, suggesting abnormal urea cycle, whereas CCL2-KO 
exhibited reduced homocitrulline . Glutathione (GSH), a 
key regulator of cellular redox homeostasis was signifi-
cantly higher in alcohol-fed CCL2-KO (p<0 .01) compared to 
WT counterparts . The increase in metabolites 2-hydroxy-
butyrate and 2-aminobutyrate in alcohol-fed WT indi-
cates indirectly a slower rate of flux from homocysteine 
to cysteine . On the contrary, CCL2-KO alcohol-fed mice 
exhibit lower levels of metabolites 2-hydroxybutyrate and 
2-aminobutyrate indicating higher efficiency of homocys-
teine to cysteine and higher glutathione (p<0 .01) levels . 
Conclusion: Our results uncover novel mechanisms related 

to alcohol-induced CCL2 mediated pro-inflammatory 
responses as well as cellular redox homeostasis . Deficiency 
of CCL2 increases arginine and citrulline, likely results in 
lower iNOS mediated NO production, to reduce pro-in-
flammatory responses in the alcoholic liver . Further, loss of 
CCL2 increases efficiency of homocysteine to cysteine flow 
rate resulting in elevated GSH, reducing oxidative stress 
and conferring protection from alcoholic liver injury . Ther-
apeutic targeting of CCL2 during ALD could be a beneficial 
strategy to reduce oxidative stress and inflammation .
Disclosures:

The following people have nothing to disclose: Pranoti Mandrekar, 
Arlene Lim, Donna Catalano

1298
Hepatocyte apoptosis is linked to decreased 
TET1 and 5-hydroxymethylcytosine in rat alco-
holic liver disease
Chengcheng Ji, Katsuya Nagaoka, Sarah Casulli, 
Yoshifumi Iwagami, Rolf I. Carlson, Keri Brooks, Jona-
than Lawrence, Chiung-Kuei Huang, Jack R. Wands; The Liver 
Research Center, Warren Alpert Medical School of Brown Uni-
versity, Rhode Island Hospital, Providence, RI

Background and Aims: Previous studies suggest that 
epigenetic changes are involved in alcoholic liver disease 
(ALD) progression by inducing hepatocyte apoptosis . 
The 5-hydroxymethylcytosine (5hmC) is a newly iden-
tified epigenetic modification and believed to regulate 
DNA demethylation . However, there is little information 
regarding how chronic ethanol consumption modulates 
5hmC expression and promotes ALD progression . Methods: 
A Long-Evans rat ALD model was employed in this study . 
Human ALD samples were also analyzed to validate 
5hmC expression . Real-time quantitative PCR and protein 
based immunoassays were used to evaluate how 5hmC 
may be down-regulated through decreased TET1-meth-
ylcytosine dioxygenase expression . TET1 was targeted in 
human hepatocytes using pharmacologic inhibition and 
shRNA-TET1 to delineate the impact on ethanol induced 
hepatocyte apoptosis . We also explored how decreased 
TET1-mediated 5hmC may be involved in ALD progres-
sion by using the DNA methylation inhibitor, 5-Azacyti-
dine . Results: It was found that chronic ethanol feeding 
significantly reduced 5-hmC expression in the ALD model . 
The 5-hmC is regulated by the TET family of enzymes; 
thus, the expression levels of TET family enzymes and the 
hypoxia-inducible factor 1α (HIF1α) were determined . 
There were no significant changes in TET2, TET3, and 
HIF1α levels between control- and ethanol-fed groups . 
In contrast, TET1 protein expression was substantially 
reduced in the ethanol-fed Long-Evans rats . The decreased 
TET1 was accompanied by increased hepatocyte apoptosis . 
Consistent with this observation, ”knockdown” of TET1 in 
human hepatocytes also significantly promoted hepato-
cyte apoptosis . More important, down-regulation of TET1 
resulted in elevated expression of γH2AX, suggesting that 
alterations of 5hmC enhanced DNA damage as well . The 
proposed mechanisms revealed that inhibition of TET1 
enhanced HRK and GADD45 expression which contrib-
uted to both hepatocyte apoptosis and DNA damage . 
Consistent with this hypothesis was the results of a chal-
lenge with a TET1 inhibitor, (desferrioxamine) which also 
enhanced apoptosis, DNA damage as well as HRK, and 
GADD45 expression . Exposure of hepatocytes to 5-Azac-
itidine substantially reversed apoptosis, DNA damage, 
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HRK, and GADD45 expression levels . Conclusions: Chronic 
ethanol consumption promotes hepatocyte apoptosis and 
DNA damage by diminishing TET1-mediated DNA meth-
ylation . Therefore, TET1 may be a potential therapeutic 
target in ALD . 
Disclosures:

Keri Brooks - Grant/Research Support: Brown University

The following people have nothing to disclose: Katsuya Nagaoka, 
Yoshifumi Iwagami, Jonathan Lawrence, Chiung-Kuei Huang, Jack R . Wands

1299
Identification and novel mechanisms of 
elevated CYP2E1 and other P450 isoforms in 
circulating extracellular vesicles from alco-
holic patients and alcohol-exposed rodents 
through increased oxidative and ER stress
Young-Eun Cho1, Esteban Mezey2, James P. Hardwick3, Nor-
man Salem1, Byoung-Joon Song1; 1National Institute on Alco-
hol Abuse and Alcoholism, NIH, Bethesda, MD; 2Department 
of Medicine, The Johns Hopkins University School of Medicine, 
Baltimore, MD; 3Department of Integrative Medical Sciences, 
Northeast Ohio Medical University, Rootstown, OH

Background: This study investigated the role of ethanol-in-
ducible cytochrome P450-2E1 (CYP2E1) in increasing the 
number of extracellular vesicles (EVs) and the amounts of 
EV CYP2E1 and other P450 proteins from alcohol-exposed 
rodents and human alcoholics and their effects on oxida-
tive hepatocyte injury . Methods: Female Fischer rats and 
wild-type (WT) or Cyp2e1-null mice were exposed to three 
oral doses of binge ethanol (6 g/kg/dose) or dextrose-con-
trol at 12-h intervals . Plasma EVs and hepatic proteins 
from alcohol-exposed rodents, alcoholics and their respec-
tive controls were isolated at different times after the last 
dose of ethanol and characterized systemically . The levels 
of oxidative markers and ER stress proteins were also eval-
uated and compared among different groups . Confocal 
microscopy was used to verify internalization of exoge-
nous EVs into the primary hepatocytes and their effects 
on viability of the recipient cells . Results: The number of 
EVs and EV CYP2E1, CYP2A, CYP1A1/2, CYP4B proteins 
were markedly elevated in both human alcoholics and 
alcohol-exposed rats and mice . The number of EVs and EV 
P450 proteins were significantly reduced in ethanol-ex-
posed rats fed a diet containing n-3 polyunsaturated fatty 
acids, which decreased the CYP2E1 activity and protein 
amounts . The increased number of EVs and EV CYP2E1 and 
other P450 isoforms in alcohol-exposed WT were signifi-
cantly reduced in the corresponding Cyp2e1-null mice . 
The amounts of EV CYP2E1 depended on increased oxida-
tive and ER stress, because their levels were decreased by 
co-treatment with an anti-oxidant N-acetylcysteine or a 
CYP2E1 inhibitor chlormethiazole, but increased by an 
ER stress inducer thapsigargin, which was blocked by an 
ER stress inhibitor 4-phenylbutyric acid . Treatment with 
EV secretion inhibitors such as cytochalacin-D, GW4869, 
and dimethyl amiloride decreased the ethanol-mediated 
EV release and EV CYP2E1 protein amounts . Finally, cell 
death rates were elevated when primary hepatocytes or 
human hepatoma cells were exposed to exogenous EVs 
isolated from alcohol-exposed rodents and alcoholics, 
demonstrating that EVs from alcohol-exposed rats and 
alcoholics are functional and can promote cell death by 
stimulating the apoptosis signaling pathway, including 
activated p-JNK, pro-apoptotic Bax and cleaved (active) 
caspase-3 . Conclusion: All these results demonstrate a 

critical role of CYP2E1 in elevating EV CYP2E1 and other 
P450 isoforms through increased oxidative and ER stress . 
Elevated EV-CYP2E1 detected during alcohol adminis-
tration and after withdrawal from alcohol or exposure 
to a CYP2E1 inducer pyrazole can be used as a potential 
biomarker for liver injury .
Disclosures:
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1300
Ethanol induced hepatic exosomes mediate 
impaired skeletal muscle signaling responses 
in myotubes and contribute to sarcopenia in 
alcoholic liver disease.
Khaled Alsabbagh Alchirazi1, Gangarao Davuluri1, 
Kyle L. Poulsen1, Allawy Allawy1, Li Chen2, David Brigstock3, 
Laura E. Nagy1, Srinivasan Dasarathy1,4; 1Pathobiology, Cleve-
land Clinic, Cleveland, OH; 2Center for Clinical and Transla-
tional Research, Nationwide Children’s Hospital, Columbus, 
OH; 3Center for Cell and Developmental Biology, Nationwide 
Children’s Hospital, Columbus, OH; 4Department of Gastro-
enterology and Hepatology, Cleveland Clinic, Cleveland, OH

Background. Sarcopenia in alcoholic liver disease (ALD) is 
a frequent complication in patients, but the mediator of 
the liver-muscle axis in response to ethanol exposure is 
not known . Exosomes, a type of extracellular vesicle are 
secreted by various cells and mediate interorgan communi-
cation between organs via their RNA and protein content . 
less is known about the meditor(s) of the liver-muscle axis 
that are responsible for perturbations in muscle proteo-
stasis (protein homeostasis) in ALD .We hypothesize that in 
alcoholic liver disease, hepatic exosomes mediate the liver-
muscle axis and contribute to the molecular perturbations 
in the skeletal muscle resulting in sarcopenia . Methods. 
Murine AML12 cells (hepatocytes) were grown to conflu-
ence and treated with 50mM ethanol or vehicle for 48 
hours in serum free medium from which extracellular 
vesicles were isolated by precipitatin using 8% PEG-8000 . 
Nanosight® showed that the vesicles isolated from serum 
free AML12 culture medium were in the particle size range 
of exosomes (30-120 nm) . Expression of protein markers 
on exosomes was determined by immunoblots for Alix, 
TSG101, and CD63 . Murine C2C12 myoblasts were grown 
to confluence, differentiated for 48 hours and treated with 
10 and 50μg (quantified by protein assay) of exosomes . 
Hepatocyte derived exosome entry into myotubes was 
determined by CM Dil staining . Myotube diameter was 
quantified by image analysis followed by protein extraction 
and immunoblots for mTORC1 signaling and phosphory-
lation of eIF2α, a global repressor of mRNA translation . 
Results. Expression of Alix, CD63 and TSG101 showed 
robust expression in the exosomes isolated from AML12 
cells . CM Dil showed exosomes entered the myotubes 
efficiently . Myotube diameter was lower in response to 
treatment with exosomes from ethanol treated AML12 
cells compared with untreated myotubes . Phosphory-
lation of mTORC1 and its signaling target, P70S6 kinase 
expression were significantly lower in myotubes treated 
with EV from ethanol treated AML12 cells compared to 
untreated cells . eIF2α, a translational repressor was unal-
tered in myotubes treated with exosomes . Conclusions. 
We provide the first evidence of exosomes as a potential 
mediator of the liver-muscle axis that causes a reduction 
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in myotube size and impaired mTORC1 signaling indepen-
dent of eIF2α . These mechanistic data lay the foundation 
for studies on exosome components that mediate these 
signaling responses and develop novel targeted therapies 
to reverse sarcopenia in alcoholic liver disease .
Disclosures:

David Brigstock - Stock Shareholder: FibroGen

Srinivasan Dasarathy - Consulting: Fresenius Kabi
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1301
Worldwide Lack of Early Referral of Patients 
with Alcoholic Liver Disease: Final Results of 
the Global Alcoholic Liver Disease Survey 
(GLADIS)
Neil D. Shah1, Meritxell Ventura-Cots2, Chaoqun Zhang3, 
Nerma Zahiragic4, Yuanjie Yu3, Mohamed A. Yacoub5, 
Pengbo Wu3, Andrew Wandera6, Julio D. Vorobioff7, 
Prem H. Thurairajah8, Shiyun Tan3, Sanjin Spreckic4, 
Way Siow9, Christoph Scheurich10, Federico Sáez-Royuela11, 
Agustina Rodil7, Daniela Reis12, Suzane K. Ono13, Mari-
ana A. Nabeshima13, Eng Kiong Teo9, Mercy J. Karoney6, 
Marlen I. Castellanos Fernandez14, Alberto Q. Farias13, 
Caridad Ruenes Domech14, Pedro Marques da Costa12, 
Ahmad Alfadhli15, Ling Yang16, Fatma Some6, Rakesh Koch-
har17, Johannes Kluwe10, Won Kim18, Vasily Isakov19, 
Azra Husic-Selimovic4, John C. Hsiang8, Jacob George9, 
Mohamed El Kassas5, Zaily Dorta Guridi14, Flair J. Carrilho13, 
Fernando Bessone7, Ester Badia11, Mohamed Alboraie15,20, 
Helena Cortez-Pinto12, Ramon Bataller21; 1Gastroenterology 
and Hepatology, University of North Carolina at Chapel Hill, 
Chapel Hill, NC; 2Vall d’Hebron Institute of Research and 
Department of Medicine, Hospital Universitari Vall d’Hebron, 
Barcelona, Spain; 3Division of Gastroenterology, Renmin Hos-
pital of Wuhan University, Wuhan, China; 4Department of 
Hepatology, Institute of Gastroenterology, Clinical Center 
of Sarajevo University, Sarajevo, Bosnia and Herzegovina; 
5Endemic Medicine Department, Helwan University, Cairo, 
Egypt; 6Department of Medicine, Moi University, Eldoret, 
Kenya; 7Department of Gastroenterology and Hepatology, 
University of Rosario School of Medicine, Rosario, Argentina; 
8Department of Gastroenterology and Hepatology, Changi 
General Hospital, Singapore, Singapore; 9Storr Liver Centre, 
Westmead Millennium Institute and Westmead Hospital, 
Westmead, NSW, Australia; 10Department of Gastroenterol-
ogy, Hamburg University Medical Center, Hamburg, Germany; 
11Gastroenterology Department, Liver Unit, University Hos-
pital of Burgos, Burgos, Spain; 12Departmento de Gastren-
terologia e Hepatologia, Centro Hospitalar Lisboa Norte, 
Laboratório de Nutrição, Universidade de Lisboa, Lisboa, 
Portugal; 13Department of Gastroenterology, University of 
São Paulo School of Medicine, São Paulo, Brazil; 14Depart-
ment of Hepatology, Instituto de Gastroenterología, Havana, 
Cuba; 15Haya Al-Habeeb Gastroenterology Center, Mubarak 
Al-Kabeer Hospital, Jabriya, Kuwait; 16Division of Gastroen-
terology, Huazhong University of Science and Technology, 
Wuhan, China; 17Department of Gastroenterology, Postgradu-
ate Institute of Medical Education and Research, Chandigarh, 
India; 18Division of Gastroenterology and Hepatology, Seoul 
Metropolitan Government Seoul National University Boramae 
Medical Center, Seoul, Korea (the Republic of); 19Department 
of Gastroenterology and Hepatology, Institute of Nutri-
tion, Moscow, Russian Federation; 20Department of Internal  
Medicine, Al-Azhar University, Cairo, Egypt; 21Division of  
Gastroenterology, Hepatology and Nutrition, Pittsburgh Liver 
Research Center, University of Pittsburgh Medical Center, 
Pittsburgh, PA

Background: Cirrhosis is a top cause of global morbidity 
and mortality . Early detection is hampered by the silent 
course of disease . Alcoholic liver disease (ALD) is the main 
cause of cirrhosis worldwide and is commonly detected 
when patients develop jaundice and/or decompensation . 
We investigated disparities regarding the etiologies among 
patients referred with early and advanced liver disease 
worldwide . Methods: Seventeen gastrointestinal and liver 
centers, from 6 continents, were recruited to study 100 
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consecutive outpatients with “early” disease (i .e . without 
advanced fibrosis/cirrhosis or liver-related decompensa-
tions) and 100 consecutive inpatients with “advanced” 
disease (i .e . decompensated cirrhosis or acute liver failure) . 
Patients with liver transplantion were excluded . Anthropo-
metric data, etiology of liver disease, complications of liver 
disease and MELD score were collected . Results: A total of 
1,699 patients with early and 1,754 with advanced were 
analyzed . From all patients, 81% and 17% of patients had 
one and two causes of liver disease, respectively . The top 
causes for single etiology of early disease were hepatitis C 
(HCV, 31%), hepatitis B (HBV, 21%), and fatty liver disease 
(NAFLD, 17%), while only 3 .8% had ALD . In contrast, 29% 
of patients with advanced presentations were due to 
ALD . Patients with ALD were 8 .0 times more likely present 
with advanced disease (Figure 1) . Among patients with 
dual etiology, alcohol was involved in 50% of patients, 
most often with HCV, HBV and NAFLD . This subset also 
presented significantly more often with advanced disease . 
Importantly, the average MELD for patients with ALD 
cirrhosis was higher than those without ALD (16 vs . 13, 
p < 0 .01) . Conclusions: There is a significant disparity in 
the referral of patients of liver disease worldwide where 
patients with ALD are seen at more advanced stages as 
compared to viral hepatitis and NAFLD . In those patients 
with two etiologies of cirrhosis, alcohol use also leads to a 
later presentation of disease . Programs for early detection 
and referral of ALD are urgently needed at a global level .

Figure 1: Ratios of Early vs . Advanced Presentations
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1302
Phosphoprotein Profiling Indicates Markers of 
Hepatic DNA Damage and ATM Pathway Acti-
vation Separate Hepatic Injury in NASH from 
Fatty Liver
Preeti Viswanathan1,2, Priya Gupta2, Yogeshwar Sharma2, 
Tatyana Tchaikovskaya2, Sanjeev Gupta2; 1Pediatric Gastroen-
terology and Hepatology, Childrens Hospital at Montefiore, 
Bronx, NY; 2Albert Einstein College of Medicine, Bronx, NY

Background:The epidemic of nonalcoholic fatty liver 
disease (NAFLD) requires early identification of those 
susceptible to steatohepatitis (NASH) for avoiding or 
managing complications of liver failure, hepatocellular 
carcinoma, etc . To account for progressive liver injury and 
oncogenesis, we hypothesized that oxidative stress will 
induce alterations in ATM signaling and related path-
ways with DNA damage in NASH, which will be apparent 
in unique phosphoprotein cascades offering markers of 
mechanism-based events and processes . Methods and 
Results:Deidentified archival human liver samples were 
obtained and grouped by histology into healthy controls 
(Group 1), steatosis alone (Group 2) and NASH (Group 3) 
(n=6 ea) with NAFLD activity scores (NAS) of 0-1, 2-5 and 
>5, respectively . Analysis of DNA damage/repair path-
ways by qRT-PCR arrays indicated multiple genes were 
expressed differentially vs healthy controls in Groups 2 
and 3 and genes in DNA damage/repair, ATM signaling 
and related pathways were expressed abnormally in 
Group 3 vs Group 2 . Next, we extracted total proteins from 
all samples to probe arrays of 1300 phosphoproteins of 
over 30 signaling networks . The signal intensities in these 
arrays were normalized to global medians followed by 
determination of ratio of phosphorylated to total protein 
and proteins expressed 2-fold or more up or down vs 
healthy controls were annotated . This verified dysregu-
lation of ATM and other pathways in NASH vs steatosis 
with greater expression of phospho- ATM, γH2AX, NBS1, 
NFKB2, CDK2, STAT6, CHEK2, IL6, p21, p53, CREB1, IL4R, 
etc . Multiple phosphoproteins were significantly down-
regulated, including ABL, CCNB1, HDAC5, Jak1, SMAD2, 
EIF4EBP1, FLT3, Jun, CCNE1, STAT2, etc . Top pathways 
represented in NASH after mapping by Ingenuity Pathway 
Analysis software included cancer pathways, ERK/MAPK 
signaling, ATM signaling, PI3K/AKT signaling, Oxidative 
stress and Inflammation and Mitochondrial dysfunction . 
ATM signaling related processes- cell cycling, G2/M and 
G1/S checkpoint signaling were also overrepresented in 
NASH . To verify these could be identified simply in tissues, 
we immunostained liver sections from all groups . In 
NASH, oxidative DNA damage was identified with 8-odG 
adducts, which were rare/absent in other groups . Staining 
for γH2AX and NBS1 verified DNA strand breaks and 
DNA damage response related to ATM signaling in NASH 
and not in Groups 1 or 2 . Conclusions-Analysis of DNA 
damage-associated ATM signaling and related processes 
separated hepatic injury observed in NASH vs simple 
steatosis . Phosphoprotein networks activated during 
NASH offer opportunities for reversing processes driving 
hepatic injury and oncogenesis .
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1303
Comparisons of infectious complications in 
severe alcoholic hepatitis and decompen-
sated alcoholic cirrhosis
Lukas Otero Sanchez1, Eleni Karakike2, Hassane Njimi3, 
Delphine Degre1, Eric Trepo1, Frederique Jacobs2, Christo-
phe Moreno1, Thierry Gustot1; 1Gastroenterology, Erasme 
Hospital, Brussels, Belgium; 2Infectious diseases, CUB Hôpi-
tal Erasme, Brussels, Belgium; 3Intensive care, CUB Hôpital 
Erasme, Brussels, Belgium

Background and aims: Bacterial and fungal Infections are 
main complications of alcoholic liver diseases (ALD) but 
specific risk factors are unknown, particularly the stage of 
ALD . The aim of the study is to compare the profile and 
prognosis of infectious episodes of patients with severe 
alcoholic hepatitis (sAH) and those with advanced alco-
holic cirrhosis without sAH (AC) . Methods: We assessed 
retrospectively all infectious episodes from all consecutive 
patients with biopsy proven sAH (mDF≥32) and patients 
with AC (MELD score ≥18) without steatohepatitis lesions 
on liver biopsy or explanted liver, or without clinical criteria 
for AH admitted in our tertiary hospital between 2003 and 
2016 . Baseline characteristics are recorded and patients 
were followed during a 3-month period from diagnosis . 
Results: 207 patients were included, 139 with sAH and 
68 with AC . 117 (84%) patients with sAH and 41 (60%) 
patients with AC presented at least one infection episode 
during the 3-month follow-up (p= 0 .001) . In multivariate 
analysis, associated factors with the development of infec-
tions are sAH (odds ratio [OR]: 2 .86, p=0 .004) and base-
line MELD score (OR: 1 .11, p=0 .003) . Bacterial infections 
represented 71% and 74% of all infectious episodes in 
patients with sAH and those with AC respectively, and only 
MELD score (OR:1 .02, p=0 .038) was independently associ-
ated with the occurrence of bacterial infection . In the two 
groups, the most frequent site of bacterial was lung (33 
in sAH and 27% in AC) and Gram-negative bacilli were 
the most isolated bacteria (43 and 47% respectively) . Inva-
sive fungal infections (IFI) occurred in 19 (14%) patients 
with sAH and 3 (4 .5%) among AC patients (in order of 
frequency invasive aspergillosis, invasive candidiasis and 
pneumocystis pneumonia) . In multivariate analysis, age 
(OR: 0 .93, p=0 .018), MELD score (OR:1 .12, p=0 .002) and 
corticosteroid therapy (minimum of 40 mg prednisone 
per day for 7 days) (OR:5 .66 p=0 .032) were independently 
associated with the development of IFI . 10 (5 .2%) patients 
with sAH and 2 (2 .5%) patients with AC developed a 
viral infection . Mortality rate after an infectious episode 
at 3-month was 56% for patients with sAH and 53% for 
those with AC (p=0 .84) . Conclusion: Patients with severe 
AH are more susceptible to develop infection episodes 
than patients with decompensated AC without AH . The 
predicting factor of bacterial infection is the degree of 
liver dysfunction . The presence of sAH does not impact the 
profile of bacterial infection compared to AC . IFI are more 
frequently observed in patients with sAH than in those 
with AC, and is related to corticosteroid treatment . 
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1304
Peripheral blood CD4+ T helper cells (Th1, Th2, 
Th17, Th22) are increased in severe alcoholic 
hepatitis
Zhang-Xu Liu1, Andrew Stolz1, Neil Kaplowitz1, 
John A. Tayek4, Trina M. Norden-Krichmar2, Jon M. Jacobs3, 
Samuel W. French4, Timothy R. Morgan5; The Southern Cal-
ifornia Alcoholic Hepatitis Consortium (SCAHC); 1Medicine, 
University of Southern California, Los Angeles, CA; 2University 
of California, Irvine, Irvine, CA; 3Pacific Northwest National 
Laboratory, Richland, WA; 4Harbor UCLA Medical Center,  
Los Angeles, CA; 5VA Long Beach Healthcare System, Long 
Beach, CA

Alcoholic hepatitis (AH) is the most serious form of alco-
holic liver disease with high mortality . The immune 
dysregulation has been critically implicated in the patho-
physiology of inflammation in AH . There is evidence 
showing functional changes of circulating CD4+ T cells 
in AH; however, detailed characterizations of CD4+ T cell 
subsets in severe AH are still limited . In this prospective 
study, the baseline phenotypes of CD4+ T helper cells (Th1, 
Th2, Th17, Th22, TNF- and IL-10-producing cells) and regu-
latory T cells (Treg) were examined in a cohort of severe 
AH patients compared with stable alcoholic cirrhosis (AC) 
patients and healthy controls (HC) . METHODS: Blood 
samples were collected from 25 biopsy-proven severe AH 
patients (DF>32), 22 stable AC patients and 25 HC . The 
frequencies of Treg (CD4+FoxP3+) in peripheral blood 
mononuclear cells (PBMC) were identified by flow cytom-
etry analyses . For profiling CD4+ Th subsets, freshly isolated 
PBMC were rested overnight in culture, then followed by 
in vitro stimulation of PMA/Ionomycin in the presence of 
protein transport inhibitor for 4hrs before processing for 
cell surface markers and intracellular cytokine staining . 
The frequencies of individual CD4+ Th subsets in PBMC 
(CD4+IFNg+ for Th1, CD4+IL-4+ for Th2, CD4+IL-17A+ for 
Th17, CD4+IL-22+ for Th22), TNF- and IL-10-producing 
CD4+ cells were examined by flow cytometry analyses . 
RESULTS: Compared with HC and AC, there were signif-
icant increases in AH patients in the frequencies of Th1 
(24 .1 ±12 .7%, 16 .7±8 .8%, 14 .8±6 .4% for AH, AC, HC, 
respectively; AH vs AC or HC p<0 .05), Th17 (6 .9±4 .7%, 
2 .7±2 .0%, 2 .2±1 .4%, respectively; AH vs AC or HC p<0 .05), 
Th2 (8 .9±6 .3%; 3 .3±1 .9%, 2 .6±1 .5%, respectively; AH vs 
AC or HC p<0 .05), Th22 (4 .7±3 .2, 2 .1±1 .6%,1 .7±1 .4%, 
respectively; AH vs AC or HC p<0 .05) and CD4+TNF+ T cells 
(60 .5±20 .0%, 43 .0±18 .9%, 44 .9%±18 .7%, respectively; AH 
vs AC or HC p<0 .05) . For each Th subset, AH was signifi-
cantly different than AC and HC (p<0 .05), but AC was not 
different from HC . Furthermore, the expression of acti-
vation marker CD69 on CD4+ T cells was increased in AH 
patients . For the frequencies of anti-inflammatory/immu-
nosuppressive Treg and CD4+IL-10+ cells in PBMC and the 
expression of immune inhibitory molecule PD-1 on CD4+ 
T cells, no differences were observed among the three 
groups . CONCLUSION: Increased baseline frequencies of 
CD4+ T helper cells (Th1, Th17, Th2, Th22) and pro-inflam-
matory CD4+ TNF+T cells in PBMC of AH patients indicate 
that CD4+ T helper cells are activated and may play a role 
in promoting inflammation, humoral immunity as well 
as proliferation/regeneration in the pathophysiology of 
inflammation in severe AH .
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1305
External Validation of Lille Score Calculated 
at Day 4 (Lille-4) as a Predictor of Survival in 
Severe Alcoholic Hepatitis
Ahyoung Kim, Rocio Lopez, William D. Carey; Cleveland Clinic, 
Cleveland Heights, OH

Background: Lille Score (LS) was designed to predict 
survival in severe alcoholic hepatitis (AH) . Bilirubin at 
presentation and at day 7 is used to calculate LS . LS > 0 .45 
indicates high mortality . A recent study demonstrated that 
LS calculated at day 4 (Lille-4) is non inferior to Lille score 
calculated at day 7 (Lille-7) . This finding has not been exter-
nally validated . Aim: We aimed to assess 1) the overall non 
inferiority of Lille-4 compared to Lille-7; 2) the impact of 
treatment by steroids and pentoxiphylline on performance 
of Lille-4 and Lille-7 . Methods: We conducted a retrospec-
tive study on all AH subjects who presented to Cleveland 
Clinic from November 2008 to March 2016 . We calculated 
Lille score for each day and compared it to Lille-7 . We 
conducted a non inferiority test . Short term mortality data 
was also calculated . Results: 110 severe AH subjects were 
included in this study . They received steroids (n=35), pent-
oxifylline (n=40), or steroids and pentoxifyllne (n=35) . In 
those treated with steroid only, Lille-4 was non inferior 
to Lille-7 when tested with 5% margin on non inferiority 
test (p = 0 .05) . Lille-4 was inferior to Lille-7 in pentoxifyl-
line group . There was no difference in 90 day survival in 
subjects receiving steroids, pentoxifylline, or both . Short 
term survival at 90 days was similar between Lille-4 ≤ 0 .45 
and Lille-7 ≤ 0 .45, and between Lille-4 > 0 .45 and Lille-7 > 
0 .45, even when stratified by different treatment groups . 
(Graph) Conclusion: In severe AH, Lille-4 is non inferior to 
Lille-7 . Overall, survival likelihood can be ascertained using 
Lille-4, but survival likelihood is modestly better calculated 
at Lille-7 for pentoxifylline group . There was no significant 
90 day survival difference based on the treatment admin-
istered . Lille score most likely measures the natural history 
of severe AH rather than treatment effect .
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1306
Relationship between alcohol treatment and 
transcriptome in mouse model of acute-on-
chronic alcoholic liver injury
Shinji Furuya1,2, Joseph Cichocki1, Kranti Konganti3, Kostian-
tyn Dreval5, Takeki Uehara4, Yuuki Katou4, Hiroshi Kono2, 
Igor Pogribny5, Ramon Bataller6, Ivan Rusyn1; 1Department of 
Veterinary Integrative Biosciences, Texas A&M University, Col-
lege Station, TX; 2University of Yamanashi, Kofu, Japan; 3Insti-
tute for Genome Sciences and Society, Texas A&M University, 
College Station, TX; 4Laboratory of Veterinary Pathology, 
Osaka Prefecture University, Sakai, Japan; 5National Center 
for Toxicological Research, US FDA, Jefferson, AR; 6Depart-
ment of Medicine, University of North Carolina, Chapel Hill, 
NC

Background and aims: Human alcoholic hepatitis (AH) 
carries a high mortality rate . AH is an acute-on-chronic 
type of liver disease characterized by hepatic steatosis, 
ballooned hepatocytes, increased serum transaminases, 
and pericellular fibrosis, which is an important prognostic 
factor . Currently, no existing animal model of alcoholic 
liver disease faithfully recapitulates the pathological 
features of advanced forms of AH . We aimed to develop 
an acute-on-chronic alcoholic liver disease model by 
combining chronic low-dose treatment with carbon tetra-
chloride (CCl4) to induce hepatic fibrosis with intragastric 
alcohol administration . Methods: Adult male C57BL6/J 
mice were treated with CCl4 (0 .2 ml/kg, 2× weekly intra-
peritoneal injections, up to 6 weeks) to induce chronic liver 
fibrosis . Following CCl4-induced fibrogenesis, ethyl alcohol 
(EtOH) (up to 27 g/ kg/day, up to 28 days) was admin-
istered continuously to mice via a gastric feeding tube 
(Tsukamoto-French surgery) . Liver tissue was evaluated 
to characterize acute-on-chronic-alcoholic liver disease in 
our model . Results: CCl4 or EtOH treatment alone induced 
hepatic inflammation, consistent with previous find-
ings . Exposure to CCl4 or EtOH alone resulted in bridging 
fibrosis or steatosis, respectively, as anticipated . Combined 
treatment with CCl4 and EtOH lead to an additive effect 
on liver injury, as evident by the development of hepatic 
inflammation, steatosis, and pericellular fibrosis, and by 
increased serum transaminase levels, compared to mice 
treated with either agent alone . Liver transcriptomic 
changes specific to combined treatment group included 
pathways involved in the cell cycle and DNA damage . E. 
coli and Candida species were significantly more abundant 
only in mice co-treated with CCl4 and EtOH . Conclusions: 
Mice treated with CCl4 and EtOH displayed several key 
characteristics of human AH, including pericellular fibrosis 
and increased hepatic bacterial load . This model may be 
useful for developing therapeutics for AH .
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1307
Lactobacillus rhamnosus GG supplementation 
decreases liver steatosis in a zebrafish model 
of alcoholic liver disease
Juliana P. Bruch3,1, Raquel Ayres1, Gabriel Guerreiro4, Caro-
lina Uribe-Cruz3, Themis Reverbel da Silveira1, Mario R. Alva-
res-da-Silva1,3, Valesca Dall’Alba3,2; 1Gastroenterologia, 
Hospital de Clinicas de Porto Alegre, Porto Alegre, Brazil; 
2Nutrição, Universitade do Rio Grande do Sul, Porto Alegre, 
Brazil; 3Gastroenterologia, Universidade Federal do Rio 
Grande do Sul, Porto Alegre, Brazil; 4Nutrição, Universidade 
Federal do Rio Grande do Sul, Porto Alegre, Brazil

Background: Alcoholic liver disease (ALD) has a complex 
pathogenesis, which involves an interplay between gut, 
imune system and the liver itself . The objectives of this 
study were to determine an effective probiotic Lacto-
bacillus rhamnossus GG (LGG) dose to promote intes-
tinal colonization in zebrafish and to evaluate its effect 
on hepatic lipid accumulation in animal model of ALD . 
Methods: adult zebrafish, wild type, kept in aquariums, 
one cycle of light and of 14: 10h, were fed with commer-
cial ration 4 times a day . The animals were divided in 4 
groups, (n=8) according to a different concentration of 
probiotic LGG-ATCC 53103 (0 .16, 0 .4, 1 and 2 mg/day/
animal) added in the diet . In addition, a control group 
had no probiotic in the diet . After 14 days, the animals 
were euthanized, aseptically opened and the intestines 
were collected in blocks . To confirm colonization, samples 
were analyzed by gram staining, microbiological analyzes 
and PCR . From the analyzes, a dose of 1mg/day/animal 
was the most effective . Defining a probiotic dose, a new 
experiment was conducted to evaluate the effect of LGG 
supplementation on ALD . Three groups (n=63) were deter-
mined: ethanol group (E), ethanol + LGG group (LGG + 
E) and control group (C) . The (E) was submitted to an 
alcohol concentration of 0 .5% (V / V) . The probiotic was 
administered in the ration . After 28 days of experiment, 
the animals were euthanized and livers were collected for 
staining with oil red . The project was approved by the 
Research Ethics Committee on the use of Animals - HCPA 
under number 150615 and 160420 . Results: Concentrations 
of 0 .4, 1 and 2 mg/day/animal showed LGG Gram staining, 
microbiological analysis and PCR positive . However, with 
a dose of 1 mg/day/animal a greater homogenization was 
obtained and colonies were able to be counted . Through 
the histological evaluation, it was possible to verify the 
accumulation of hepatic lipid in the Ethanol group, when 
compared to LGG + E group the treatment with probiotics 
showed protective action, reducing the hepatic steatosis . 
Conclusion: In this experimental model, LGG was able to 
colonize the gut and exerted protective effects on liver 
steatosis .
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1308
The changing epidemiology of alcoholic hepa-
titis: increasing incidence in the young, white, 
and women
Sumeet K. Asrani1, Lauren Hall1, Michael D. Leise2, Deep-
ika Devuni4, Kevin M. Korenblat3; 1Baylor University Medical 
Center, Dallas, TX; 2Mayo Clinic, Rochester, MN; 3Washington 
University, St. Louis, MO; 4University of Massachusetts, Bos-
ton, MA

In a population based study of the 4th largest metroplex, 
we examined the epidemiology of alcoholic hepatitis 
(AH) . We examined all liver related inpatient encoun-
ters (2000-2015) in Dallas-Fort Worth (DFW) using DFW 
council collaborative data (97% of all hospitals, 17 coun-
ties, 5 .5 million visits/year, pop’n 7 million) . There were 
4,173 patients with AH among 60,453 patients with liver 
disease . Median age was 49 yrs, 30% women, 10% AA, 
19% Hispanic, 29% cirrhosis . The incidence (per 1000 
liver admissions) was highest in ages 35-44yrs (146/1000) 
vs . 25-34yrs (98/1000) and 45-54yrs (101/1000) . Incidence 
was higher for men (84/1000) than women (48/1000) and 
American Indian (95/1000), Hispanic (86/1000) and Whites 
(76/1000) vs . AA (42/1000) . Inpatient mortality was 10% 
(AH) and 14% (AH plus cirrhosis) . Trends: Age and gender 
adjusted incidence of AH doubled from 56/1000 (2000) 
to 114/1000 (2015) . This was driven by an increase in inci-
dence of AH plus cirrhosis (36 to 54 .9/1000) vs . AH alone 
(20 to 24/1000) . The incidence doubled for women (34 to 
64/1000) and increased 150% for patients ages 35-44 (85 
to 212/1000) vs . ages 25-34 (60%, 34 to 84/1000) and 45-54 
(110%, 70 to 147/1000) . Women with AH presented at a 
younger age: women with AH increased from 29 to 47% 
of all cases for ages 25-34 . AH patients with comorbidities 
increased: HCV (16% to 54%), obesity (1% to 8%), gastric 
bypass (0 .5% to 2%) and DM (4% to 15%) . Incidence of 
AH increased 51% for Whites (57 to 86/1000), 42% for 
Hispanics (75 to 103/1000) and decreased by 20% for AA 
(60 to 48/1000) . Inpatient mortality fluctuated above 10% 
but did not decline over the study period . Conclusions: 
The incidence of AH, especially with concomitant cirrhosis 
has increased . The highest increase is seen among women, 
white race and younger age . Increased incidence of AH 
may be driven by increases in traditional and novel comor-
bidities .
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1309
Mitochondrial DNA Enriched Microparticles 
Promote Acute-on-chronic Alcoholic Neutro-
philia And Hepatotoxicity
Ming-Jiang Xu1, Yan Cai1, Suthat Liangpunsakul2, Bin Gao1; 
1NIAAA, NIH, Rockville, MD; 2Indiana University School of 
Medicine, Indianapolis, IN

Over the last several years, one of the major advances in the 
field of alcoholic liver disease research was the discovery 
that binge alcohol consumption induced neutrophilia and 
hepatic neutrophil infiltration in chronically ethanol-fed 
mice and human subjects with excessive alcohol use (EAU); 
but the underlying mechanisms remain obscure . Here we 
demonstrated that chronic EAU patients with history of 
recent excessive drinking (EAU+RD) had higher serum 
levels of mitochondrial DNA (mtDNA)-enriched microparti-
cles (MPs) than EAU without recent drinking (EAU-RD) and 
healthy controls, which correlated positively with circu-
lating neutrophils . Similarly, mice with chronic-plus-binge 
ethanol feeding also had markedly elevated serum levels 
of mtDNA-enriched MPs with activation of hepatic endo-
plasmic reticulum (ER) stress and inflammatory responses . 
Inhibition of ER stress by gene knockout or inhibitors 
attenuated ethanol-induced elevation of mtDNA-enriched 
MPs, neutrophilia, and liver injury . The data from the study 
of hepatocyte-specific deletion of protein kinase RNA-like 
ER kinase (Perk) gene in mice and of cultured hepatocytes 
demonstrated that hepatocytes were the main source 
of mtDNA-enriched MPs post ethanol feeding . Finally, 
administration of mtDNA-enriched MPs isolated from 
ethanol-fed mice caused neutrophilia in mice . In conclu-
sion, chronic-plus-binge ethanol consumption activates 
hepatic ER stress-dependent mtDNA enriched MP release 
leading to neutrophilia and liver injury .
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1310
Good relationship between RIPK3-mediated 
necroptosis with neutrophil-mediated alcoholic 
liver inflammation and the prognosis
Zhenzhen Zhang1, Jing Pan1, Hao Cheng1, Aijuan Qu2, 
Yan Wang1; Yan Wang; 1Peking university first hospital, Bei-
jing, China; 2capital medical university, Beijing, China

Background: Our previous studies have shown that neutro-
phils infiltration plays a major role in ALD, and necroptosis 
is critical in ALD . We aim to investigate the relationship 
between receptor-interacting protein kinase 3 (RIPK3), 
with the degree of neutrophils infiltration in liver and 
the prognosis of the end stage ALD patients . Methods: A 
total of 20 ALD patients who were subjected to liver trans-
plantation were enrolled in the study . The biochemical 
values (AST, AST/ALP), Model for End-stage Liver Disease 
(MELD) and histological score systems (Ishak, Knodell and 
ALD grading and ALD stage) were evaluated . Immunohis-
tochemistry of myeloperoxidase (MPO) and RIPK3 were 
performed for correlation analysis . Results: The AST/ALP 
was positively correlated to Ishak score (r=-0 .558, P=0 .013), 
Knodell score (r=-0 .592, P=0 .008), ALD grading (r=-0 .515, 
P=0 .024) and MELD score (r=-0 .565, P=0 .012) . The area of 
MPO and RIPK3 staining in patients’ livers were positively 
related to Ishak score (r=-0 .484, P=0 .036 and r=-0 .605, 
P=0 .006, respectively) . The RIPK3 was also positively 
related to Knodell score (r=-0 .592, P=0 .008) . The patients 
with high MELD (≥ 32) showed higher serum levels of 
AST/ALP and more neutrophil infiltration in liver . Conclu-
sions: RIPK3-mediated necroptosis has good relationship 
between neutrophil-mediated alcoholic liver inflamma-
tory response which is associated with the prognosis of 
those end stage ALD patients . RIPK3 and MPO may be the 
potential factors to predict the poor outcome in ALD .

Correlation analysis of basic clinical information with patho-
logical scores and MELD score

*p<0 .05, **p<0 .01

Disclosures:

The following people have nothing to disclose: Zhenzhen Zhang, Jing Pan, 
Hao Cheng, Yan Wang

1311
Transcriptomics of liver tissue, PBMCs, and 
monocytes in alcoholic hepatitis
Trina M. Norden-Krichmar1, Christophe Magnan1, 
Zhang-Xu Liu2, Jon M. Jacobs3, Timothy R. Morgan4; 1Uni-
versity of California, Irvine, Irvine, CA; 2University of South-
ern California, Los Angeles, CA; 3Pacific Northwest National 
Lab, Richland, WA; 4VA Long Beach Healthcare System, Long 
Beach, CA

Background: Alcoholic Hepatitis (AH) is an alcohol-in-
duced inflammatory liver disease with high mortality and 
morbidity rates . To explore the factors that determine the 
progression to AH, this study used RNA sequencing for 
gene expression profiling of human liver tissue, peripheral 
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blood mononuclear cells (PBMCs), and monocytes from 
patients with AH . Methods: The blood samples in this 
study were collected by the Southern California Alcoholic 
Hepatitis Consortium (SCAHC) from AH patients (n=15), 
and from normal healthy controls (n=15) . For seven of 
the AH patients, a liver tissue biopsy was also collected at 
baseline before treatment . The protocol was approved by 
the IRB, and written consent was obtained for all partic-
ipants . PBMCs and monocytes were isolated from the 
blood samples into cell pellets . RNA was extracted from 
the liver biopsies and cell pellets, and sequenced at 2x100 
paired-end on an Illumina HiSeq . The RNAseq data was 
aligned to the human genome, followed by differential 
expression analysis with the Cufflinks software, using 
upper quartile normalization between the data files . 
Normalized differentially expressed genes between the 
samples were filtered to retain only those with fold change 
>= 1 .2, FPKM >= 2, and were significant at FDR-adjusted 
p-value <= 0 .05 . For the PBMC samples, proteomics data 
from a high mass accuracy LC-MS/MS platform was avail-
able for correlation . Ingenuity Pathway Analysis software 
was utilized to determine significant pathways among 
the differentially expressed genes, and for comparison to 
the proteomics data . Results: Differences in gene expres-
sion were observed between the AH and normal samples, 
with the most significantly enriched pathways related to 
immune and inflammatory function . The gene expres-
sion profiles of PBMCs and monocytes were similar to 
each other, when compared with the liver tissue samples . 
However, differences in gene expression and enriched 
pathways were also identified when focusing upon the 
PBMCs and monocytes . Integration of the transcriptomics 
and proteomics data for the PBMC samples confirmed 
enrichment in the inflammatory and immunity pathways 
and functions, and also revealed differences in several 
pathways . Conclusions: The preliminary results suggest 
that there are characteristic gene expression profiles of 
alcoholic liver disease that may be detected by PBMCs and 
monocytes in the blood, in addition to that seen in liver 
tissue . This ability to detect differentially expressed genes 
may point to treatment options and disease progression 
monitoring for alcoholic hepatitis . (Supported by NIAAA 
#U01AA021838)
Disclosures:

Timothy R . Morgan - Grant/Research Support: Merck, Abbvie, Genentech, 
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1312
Single cell gene expression analysis identifies 
a chronic alcohol-mediated shift in the distri-
bution of hepatocyte molecular states after 
partial hepatectomy
Sirisha Achanta1, Aalap Verma1,2, Jan Hoek1, Rajanikanth Vadi-
gepalli1; 1Pathology, Anatomy and Cell Biology, Thomas Jef-
ferson University, Philadelphia, PA; 2Biomedical Engineering, 
University of Delaware, Newark, DE

Background: Liver resection is employed as a treatment for 
hepatocellular carcinoma, and as a technique enabling live 
donor liver transplant . Resection triggers a highly orches-
trated regeneration program that relies on a coordinated 
multicellular response, conceptualized as an interlinked 
sequence of cellular functional state transitions between 
quiescent, primed/activated, and proliferative phenotypes . 

Adaptation to chronic ethanol intake is known to impair 
the regenerative capacity, likely contributing to the devel-
opment of alcoholic liver disease . We hypothesized that 
adaptation to chronic ethanol intake disrupts the coor-
dinated transitions in hepatocyte functional states after 
resection, contributing to the diminished regenerative 
response . Methods: We collected ~320 single hepato-
cytes through laser capture microdissection of rat liver 
tissue from the resected portion (baseline) and from the 
remnant liver at the peak of S-phase at 24 hours after 
partial hepatectomy (PHx), in ethanol-adapted (n=2; 80 
single cells/animal) and control rats (n=2; 80 single cells/
animal), pair fed according to the Lieber-DeCarli protocol . 
We analyzed the expression of 96 genes using high-
throughput real-time PCR to obtain ~30,000 expression 
measures . We analyzed the data to identify distinct groups 
of hepatocytes characterized by correlated gene expres-
sion profiles, using a combination of hierarchical clustering 
and template matching approaches . Results: Our analysis 
identified four distinguishable hepatocyte states, labeled 
as quiescent, primed, transitional and proliferative pheno-
types . As expected, few hepatocytes were in the prolif-
erative state at the baseline (<3%), with majority of cells 
distributed along the quiescent (36%) and primed (51%) 
states . Following PHx, majority of the hepatocytes were 
in a proliferative state (60%), with a very small fraction 
of cells in the quiescent state (<3%) . By contrast, ethanol 
group showed a more uniform proportion of cells in the 
quiescent, primed and transitional states in the baseline 
condition prior to PHx . The distribution of cells shifted 
towards quiescent and transitional states, with only a small 
fraction residing in the proliferative state in the ethanol 
group after PHx . Conclusions: Our results indicate that the 
effects of chronic ethanol intake on liver regeneration are 
manifested as changes in the proportion of hepatocytes 
residing in baseline molecular states . These shifts in cell 
state proportions likely contribute towards altered regen-
erative capacity of the liver .
Disclosures:

The following people have nothing to disclose: Sirisha Achanta, Jan Hoek, 
Rajanikanth Vadigepalli

1313
Role of 13C-Octanoate Breath Test for non-inva-
sive evaluation of Alcoholic Steatohepatitis
Carmen Fierbinteanu-Braticevici, Alexandru C. Moldoveanu, 
Ana Petrisor, Razvan Peagu, Ana Calin - Necula; Gastroenter-
ology, “Carol Davila” University of Medicine and Pharmacy, 
University Hospital Bucharest, Bucharest, Romania

Background . Reactive oxygen species (ROS) produced by 
mitochondria have an important aggressive role in both 
acute and chronic liver diseases, being one of the most 
important physiopathological pathways in alcohol induced 
liver injury . The 13C-Octanoate breath test (OBT) enables 
mitochondrial activity evaluation, as a source of oxidative 
stress, involved in the development of alcoholic steato-
hepatitis . Aim: to evaluate the mitochondrial function in 
patients with alcoholic steatohepatitis by using 13C-Octa-
noate breath test . Methods 13C- Octanoate breath test, as 
well as standard blood tests were performed in 48 patients 
admitted for alcoholic hepatitis (ASH) and in 20 healthy 
controls . The 13C delta over baseline (DOB), exhaled dose 
per hour (dose/h) and cumulative recovery dose (CUM) 
were measured at 0, 15, 30, 45, 60 and 120 minutes from 
substrate administration . The significance of the results 



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 707A

 Denotes AASLD Presidential Poster of Distinction

was assessed using independent samples T test . The 
correlation between the 13C-Octanoate breath test and 
Maddrey discriminant function was tested using Spear-
man’s coefficient . Test accuracy was measured using a ROC 
curve . Results Delta over baseline values (DOB) of patients 
with alcoholic steatohepatitis at 60 min were significantly 
higher from controls (18 .30 vs . 14 .90, p<0 .001) . The cumu-
lative recovery of 13CO2 after 120 minutes (CUM 120) was 
also significantly higher in ASH patients compared with 
controls (35 .15 vs . 25 .03 p<0 .001) and was associated with 
other changes in blood test results, including increased 
bilirubin (p< 0,001), alkaline phosphatase (p=0 .038) and 
ALT (p=0 .038) . The Spearman’s correlation coefficient 
between the OBT values and Maddrey discriminant func-
tion was significant, with values of 0 .712 for DOB at 60 
min and 0 .702 for CUM at 120 min (p<0 .001) . The OBT 
parameter with the best accuracy for identifying patients 
with Maddrey discriminant function > 32, was CUM at 120 
min, with an AUROC of 0 .839 . Conclusions 13C-Octanoate 
Breath Test may become a reliable strategy to identify 
at-risk patients with alcoholic steatohepatitis and maybe a 
reliable test to monitor the therapy response .
Disclosures:

The following people have nothing to disclose: Carmen Fierbinteanu-
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Ana Calin - Necula

1314
Mice with myeloid-specific deletion of StARD1 
develop acute-on-chronic alcoholic steatohep-
atitis
Vicente Ribas1, Susana Nuñez1, Carmen Garcia-Ruiz1, Jose Fer-
nandez-Checa1,2; 1IIBB-CSIC, Liver Unit, Hospital Clinic i Pro-
vincial, IDIBAPS and CIBEFREHD, Barcelona, Spain; 2Research 
Center for ALPD, Keck School of Medicine of USC, Los Ange-
les, CA

Parenchymal and non-parenchymal cells are implicated 
in alcoholic liver disease (ALD) and liver damage . Among 
non-parenchymal cells, resident macrophages (Kupffer 
cells) play a central role in the initiation and modulation 
of inflammatory response . Mitochondrial cholesterol accu-
mulation has been identified as a key event in ALD by 
sensitizing hepatocytes to cell death induced by inflamma-
tory cytokines . Steroidogenic acute regulatory domain 1 
(StARD1) plays an important role in cholesterol trafficking 
to mitochondria but its role in ALD has not been thor-
oughly examined . Several cell types in liver express StARD1, 
such as hepatocytes, stellate cells and Kupffer cells . Kupffer 
cells are derived from the myeloid lineage with important 
roles in liver physiology and in the inflammatory response 
in ALD . Therefore, our aim was to examine the role of 
myeloid StARD1 in the progression of alcoholic steato-
hepatitis (ASH) . Methods: Mice with loxP sites flanking 
exons 2-5 of StARD1 gene (StARD1floxed mice) were gener-
ated in our laboratory and were crossed with lysM-Cre 
transgenic mice to generate mice with specific deletion of 
StARD1 in Kupffer cells (StARD1MAC) . Both types of mice 
were subjected to an acute-on-chronic alcohol feeding 
model of ALD after 10-day pre-adaptation with Lieb-
er-DeCarli 5% alcohol followed by a single ethanol binge 
administration to examine liver damage, mitochondrial 
homeostasis, endoplasmic reticulum (ER) stress, inflamma-
tion and expression of lipogenic genes . Results: StARD-
1floxed mice subjected to an acute-on-chronic ASH protocol 
exhibited increased liver injury (3-4 fold rise in serum ALT) 

and hepatic steatosis (Oil-red staining) . These findings 
correlated with increased accumulation of cholesterol 
in total liver extracts and in isolated mitochondria and 
enhanced StARD1 expression . Alcohol feeding increased 
expression of ER stress markers Ddit3, Pdia4, Atf4, as 
well as in genes involved in lipogenesis (Fasn, Fabp4) and 
inflammation (Tnfa, Ccl2) in StARD1floxed mice . StARD1MAC 
mice following acute-on-chronic ASH exhibited increased 
StARD1 expression and mitochondrial cholesterol loading 
in whole liver extracts, reflecting the contribution of 
StARD1 upregulation from parenchymal and non-paren-
chymal cells other than Kupffer cells . In line with these 
findings, StARD1MAC mice showed a parallel increase of 
markers of liver damage (ALT), steatosis (Oil-red staining) 
and a minor impact in the expression of inflammatory 
genes (Tnfa, Ccl2) with respect to their StARD1floxed litter-
mates . Conclusion: Thus, deletion of StARD1 specifically in 
macrophages does not prevent the development of acute-
on-chronic alcoholic steatohepatitis .
Disclosures:

The following people have nothing to disclose: Vicente Ribas, Susana Nuñez, 
Carmen Garcia-Ruiz, Jose Fernandez-Checa

1315
Ethanol Induces ATM-mediated DNA Damage 
Response along with Additional Oxidative 
DNA Damage and Mitochondrial Injury that is 
Amenable to Receptor-mediated Therapeutics
Yogeshwar Sharma1,2, Sanjeev Gupta1,2; 1Medicine and 
Pathology, Albert Einstein College of Medicine, Bronx, NY; 
2Marion Bessin Liver Research Center, Albert Einstein College 
of Medicine, Bronx, NY

Introduction: The pathophysiology of alcoholic hepatitis 
is incompletely understood, which hampers development 
of effective therapeutic interventions . We hypothesized 
that inflammation induced by excessive alcohol intake, 
including pro-inflammatory cytokines, TNF-a, IL-6, oxida-
tive stress, lipid peroxidation, etc ., will damage cellular 
DNA and disrupt ataxia telangiectasia mutated (ATM) 
signaling pathways, which oversees maintenance and 
restoration of DNA integrity . Recently, we found these 
mechanisms were highly significant for acute acetamino-
phen-induced hepatotoxicity, where we also recognized 
appearance of G-CSF-receptor expression in hepatocytes 
de novo . Therefore, we studied the effects of ethanol on 
DNA damage response (DDR) and determined whether this 
could be dampened . Methods and Results: We identified 
IC50 dose of ethanol in Huh-7 cells and primary human 
hepatocytes . MTT assays confirmed ethanol cytotoxicity, 
whereas JC-1 dye helped identify differences in mitochon-
drial membrane potential . In HuH-7-ATM Prom-tdT cells, 
induction of greater ATM promoter activity was observed 
after ethanol injury as an indication of ATM-associated 
DDR . This was verified by Comet assays showing double 
strand DNA breaks . Also, γH2AX expression and 8-oxo-dG 
adducts were widespread in immunostained HuH-7 cells 
and primary hepatocytes, indicating extensive DDR . Flow 
cytometry showed that ethanol depleted HuH-7 cells in 
S and G2/M, which are susceptible to replicative stress . 
Remarkably, we found G-CSF-receptor was expressed in 
both Huh-7 cells and human hepatocytes by immunostain-
ings after ethanol . Testing of the potential direct benefit 
of GCSF in ethanol-treated cells showed substantial 
decreases in cytotoxicity with MTT and JC-1 assays . ATM 
promoter activity returned to normal and DNA damage 
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decreased . Flow cytometric abnormalities regressed . This 
was accompanied by recruitment of Jak/Stat3 signaling 
by western blots for phosphoStat3 . Moreover, abroga-
tion of Jak/Stat3 signaling by ruxolitinib abolished thera-
peutic benefits of G-CSF after ethanol toxicity . Conclusions 
Ethanol toxicity in cultured hepatocytes was associated 
with ATM pathway-mediated DDR, double strand DNA 
breaks and recruitment of specific ATM pathway members . 
Simultaneously, additional oxidative DNA damage and 
alterations in mitochondrial membrane potential were 
identified . These deleterious effects were successfully 
reversed by GCSF receptor-mediated Jak/Stat3 signaling, 
which is highly characteristic of GCSF responses . Discovery 
of these mechanisms in DDR and their reversal by direct 
activation of specific receptors on hepatocytes will provide 
new avenues for treating alcoholic hepatitis .
Disclosures:

The following people have nothing to disclose: Yogeshwar Sharma, 
Sanjeev Gupta

1316
Alcohol Liver Disease is now the most rapidly 
rising Indication for Liver Transplant Waitlist 
Registration in the United States
Usman Rahim1, George Cholankeril2, Eric R. Yoo3, Andy Liu4, 
Andrew A. Li1, Donghee Kim1, Paul Y. Kwo1, Aijaz Ahmed1, 
Aparna Goel1; 1Division of Gastroenterology and Hepatol-
ogy, Stanford University School of Medicine, Stanford, CA; 
2Division of Gastroenterology and Hepatology, University of 
Tennessee Health Sciences Center, Memphis, TN; 3Medicine, 
University of Illinois College of Medicine, Chicago, IL; 4Medi-
cine, California Pacific Medical Center, San Francisco, CA

Background: Alcoholic Liver Disease (ALD) is a significant 
contributor to chronic liver disease, and is the second 
most common indication for liver transplantation (LT) . 
The Center for Disease Control and Prevention reports 
ALD as the highest contributor for mortality in alcohol-re-
lated illnesses . We aim to assess recent trends in ALD as a 
primary indication for LT . Methods: Utilizing the United 
Network for Organ Sharing (UNOS) national registry, 
we performed an analysis studying adult liver transplant 
waitlist registrants in the United States (US) from 2007 to 
2016 . ALD waitlist registrations included ALD and ALD/
chronic hepatitis C virus-related (ALD/HCV) registrations . 
The annual waitlist addition rate was calculated as the 
number of etiology-specific initial waitlist registrations 
per 100 waitlist additions within that year . Linear regres-
sions were used to evaluate temporal trends . All reported 
results are statistically significant (p < 0 .05) . Results: From 
2007 to 2016, there was a 23 .6% increase in the number of 
patients listed for LT - from 8,164 in 2007 to 10,090 patients 
in 2016 . Among those listed for LT, the primary indica-
tion of ALD or ALD/HCV increased by 52 .8% from 2,240 
patients in 2007 to 3,423 patients in 2016 . In a subgroup 
analysis of this indication, the number of patients listed 
with the diagnosis of ALD/HCV decreased by 31 .8% during 
this time period from 691 to 471 patients . Meanwhile, 
during the same time period, the primary listing diagnosis 
of ALD alone nearly doubled from 1,552 to 2,953 patients . 
Conclusion: The number of patients listed for LT increased 
from 2007 to 2016 . During the same time, the number of 
patients listed with the primary indication of ALD alone 
nearly doubled while the number of patients listed with 
the primary indication of ALD/HCV declined . Patients with 

ALD only now make up 1 out every 3 LT waitlist regis-
trants .

Figure: Liver waitlist with primary indication for listing - ALD 
or ALD/HCV
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1317
Role of Serum Zinc And Polyunsaturated Fatty 
Acids In The Exacerbation Of Liver Injury In 
Treatment Naïve HIV-Infected Alcohol Depen-
dent Patients
Vatsalya Vatsalya1, Matthew Cave1,2, Shirish Barve1, 
Vijay A. Ramchandani3, Craig J. McClain1,2; 1University of Lou-
isville, Louisville, KY; 2Robley Rex VAMC, Louisville, KY; 3Sec-
tion on Human Psychopharmacology, NIAAA-NIH, Bethesda, 
MD

Heavy alcohol drinking contributes to a proinflammatory 
response that includes altered fatty acid levels and hypoz-
incemia, both of which participate in liver injury . Human 
Immunodeficiency Virus (HIV) infection is known to cause 
dysregulated polyunsaturated fatty acid (PUFA) and zinc 
metabolism, which, in turn can lead to inflammation . We 
examined the role of zinc and PUFAs in liver injury among 
heavy drinking alcohol dependents (AD) diagnosed as 
having treatment-naïve HIV . Fourteen heavy drinking 
AD patients (seven with treatment-naïve HIV diagnosis 
[AD+HIV], and seven matched AD patients without HIV 
infection) participated in this pilot study . Liver injury panel, 
serum zinc, serum PUFAs, viral load, sCD4+ count, and 
drinking measures using Lifetime drinking history (LTDH), 
and timeline Followback past 90 days (TLFB90) assessments 
were evaluated . Six age- and sex-matched treatment-naïve 
HIV infected social drinkers with a normal liver panel 
served as disease controls . We used ANOVA for between 
group analysis; and within group linear regression model 
for correlation measures . The liver panel showed clinically 
significant elevation in both the AD+HIV and AD patients . 
In disease controls (socially drinking HIV patients) who 
did not report any significant drinking history, there was 
no evidence of liver injury . AD+HIV patients had signifi-
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cantly higher ALT (3-fold) than AD patients, even with 
less drinking when adjusted using LTDH . Serum zinc was 
significantly lower in AD+HIV patients (adjusted R2=0 .314, 
p=0 .022) . Serum zinc and ALT (adjusted R2=0 .592, p=0 .026) 
were significantly associated; and w-6 and ALT (adjusted 
R2=0 .561, p=0 .032) were also significantly correlated, but 
only in AD+HIV patients . Linoleic acid (LA) and alpha-lin-
oleic acid (aLA) were elevated only in AD+HIV patients . 
Association of LA and ALT showed higher effect than the 
association of aLA and ALT, but only in AD+HIV patients . 
AD+HIV patients had a highly significant association 
between their serum zinc and LA levels (the only fatty 
acid among the w-6 FAs to show the prominent effect), 
adjusted R2=0 .655, p=0 .017 . In conclusion, AD patients 
with HIV diagnosis showed more liver injury than AD 
(without HIV) patients who actually drank more . HIV infec-
tion did not seem to contribute to liver injury in HIV disease 
controls, indicating that comorbidity of HIV infection and 
heavy alcohol drinking could exacerbate liver injury . An 
underlying proinflammatory response, due to zinc defi-
ciency and elevation in LA, likely plays an important role in 
the exacerbation of liver injury in AD+HIV patients .
Disclosures:
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1318
The Impact of Strength of Social Support on 
Alcohol Use Behaviors in Patients with Alcohol 
Related Cirrhosis
Patricia Ajayi-Fox2, Vanitha Swaminathan3, Jennifer Steel4, 
Ramon Bataller1, Jaideep Behari1; 1Division of Gastroenter-
ology, Hepatology, and Nutrition, University of Pittsburgh, 
Pittsburgh, PA; 2Medicine, University of Pittsburgh Medical 
Center, Pittsburgh, PA; 3Katz Graduate School of Business, 
University of Pittsburgh, Pittsburgh, PA; 4Surgery, University 
of Pittsburgh Medical Center, Pittsburgh, PA

Background: Achieving abstinence from alcohol is a 
key therapeutic goal for alcohol-related cirrhosis . Social 
support may promote alcohol abstinence in patients 
with alcohol use disorder (AUD) . The aim of this study 
was to evaluate the effect of the perceived strength of 
social support on alcohol use behaviors in patients with 
decompensated alcoholic cirrhosis . Methods: We prospec-
tively enrolled 57 patients with alcohol-related cirrhosis 
admitted for cirrhosis-related complications . The patients 
completed a survey regarding their alcohol use, impact on 
their life, and the International Support Evaluation List 
(ISEL) to measure their perceptions of social support . The 
ISEL was coded and analyzed under the four categories of 
support: tangible, appraisal, self-esteem, and belonging . 
Alcohol use behaviors were assessed using a 14-item 
scale based on DSM-IV criteria for diagnosing alcohol 
use disorders . Results: The mean age was 51 .3 years and 
61% were male . Of the four ISEL subscales, self-esteem 
emerged as the strongest predictor of a “Yes” response to 
whether the responder tried to quit drinking (β = 1 .308; 
χ2=4 .803; p <  .05) . The ‘Belonging’ sub-scale marginally 
predicted a positive response (β =  .746; χ2= 2 .643; p <  .10) . 

Neither tangible nor appraisal sub-scales were significant . 
These results indicate that social support may be crucial 
in encouraging participants to avoid drinking . We also 
examined the impact of social support on the severity of 
alcohol use disorder (AUD) . 16% of patients had mild, 10% 
with moderate, and 50% with severe AUD . 20% did not 
meet criteria for active AUD . We ran a regression using 
the AUD score as an outcome variable and each of the 
social support subscales as independent variables . There 
was a positive relationship between social support and 
AUD . Self-esteem had a positive correlation with AUD (β 
= 2 .962; p <  .01); appraisal was marginally significant (β = 
1 .212; p <  .10) . Neither appraisal nor tangible sub-scales 
were significant . While counter-intuitive, the positive 
relationship could be the result of AUD being measured 
based on social impact of alcoholism (impact on family, 
friends etc .) . Participants with high social support also 
demonstrated greater severity of AUD, as measured by its 
social consequences . Conclusions: Our results suggest that 
social support may be a determinant of the willingness of 
patients with alcohol-related cirrhosis to stop drinking . 
Identifying and strengthening social support could be 
potentially an important therapeutic strategy for this diffi-
cult to treat population with limited treatment options .
Disclosures:
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1319
“You Gotta Want It”: Misconceptions, Prefer-
ences, and Barriers to Alcohol Use Treatment 
in Alcoholic Liver Disease
Jessica L. Mellinger1, Melissa DeJonckheere2, Gerald  
S. Winder3, Robert J. Fontana1, Michael Volk4, Anna S. Lok1, 
Frederic Blow3; 1Internal Medicine- Hepatology, University 
of Michigan, Ann Arbor, MI; 2Family Medicine, University of 
Michigan, Ann Arbor, MI; 3Psychiatry, University of Michigan, 
Ann Arbor, MI; 4Gastroenterology, Loma Linda University 
Health, Loma Linda, CA

Background: While alcohol cessation improves mortality 
in alcoholic liver disease (ALD), many patients struggle to 
achieve abstinence . The hepatology clinic visit may be a 
teachable moment for more effective referrals to alcohol 
treatment, but little is known about ALD patient pref-
erences for alcohol use treatment . Our aim was to char-
acterize ALD patients’ preferences, misconceptions, and 
knowledge of alcohol use treatment options . Methods: 
We performed in-depth semi-structured interviews of 22 
outpatients with a history of alcoholic cirrhosis or alco-
holic hepatitis recruited from a tertiary care center hepa-
tology clinic . We purposefully sampled men and women, 
compensated and decompensated patients to ensure 
adequate representation of gender and severity of liver 
disease . Semi-structured interviews were performed by 
a trained professional interviewer . Interview transcripts 
were analyzed and coded in an iterative fashion with 
coding agreed upon by investigator consensus . Results: 22 
ALD patients (10 women, 12 men) completed interviews . 
Median age was 59 years (range 27-74) . 16 had a history of 
decompensated cirrhosis or alcoholic hepatitis . 14 subjects 
(6 women, 8 men) self-reported alcohol abstinence . All 
participants had engaged in some form of alcohol treat-
ment but over half felt that they did not need treatment 
(n=13) with several characterizing it as ineffective or a 
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“waste of time .” Misconceptions about alcohol treatment 
included inaccurate perceptions of relapse medication 
side effects, beliefs that advanced liver disease symptoms 
meant it is too late to treat alcohol use, and a lack of 
understanding about the chronicity of alcohol use disor-
ders . Alcoholics Anonymous was well-known, but other 
treatment modalities were poorly understood . Many (14) 
had heard of relapse prevention medications, while only 
5 had used them . Participants expressed a broad range 
of preferences for different treatment options, though 
there was skepticism about Alcoholics Anonymous/group 
therapies, to which many patients had their most vocal 
reactions . Barriers to treatment were also varied, with 
the most common barriers including unwillingness to 
be in treatment, financial/insurance and transportation 
barriers . Medical providers were the most common source 
for knowledge about alcohol use and liver disease, with 
many participants stating they trusted and listened to 
their medical providers . Conclusions: Knowledge of the 
range of alcohol treatment options was limited and pref-
erences for alcohol use treatments were varied . Efforts to 
engage in preference-sensitive alcohol treatment discus-
sions may result in more effective referrals and increased 
alcohol abstinence . 
Disclosures:

Robert J . Fontana - Consulting: Abbvie, CLDF, Alnylam; Grant/Research 
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Anna S . Lok - Grant/Research Support: Gilead, Target Solutions, BMS

The following people have nothing to disclose: Jessica L . Mellinger, 
Melissa DeJonckheere, Gerald S . Winder, Frederic Blow

1320
Errors and Misconceptions about Alcohol Use 
are Common Among Patients with Alcoholic 
Liver Disease
Jessica L. Mellinger1, Robert J. Fontana1, Michael Volk2, Fred-
eric Blow3, Anna S. Lok1; 1Internal Medicine-Hepatology, Uni-
versity of Michigan, Ann Arbor, MI; 2Gastroenterology, Loma 
Linda University Health, Loma Linda, CA; 3Psychiatry, Univer-
sity of Michigan, Ann Arbor, MI

Background: Alcoholic cirrhosis causes nearly half the 
liver-related mortality in the United States . Although 
alcohol abstinence can improve mortality, alcohol cessa-
tion is difficult to achieve for many patients . One possible 
reason behind ongoing alcohol use may be critical errors 
and misconceptions around the risks of alcohol use . Our 
aim was to characterize the frequency of common miscon-
ceptions and errors in the understanding of alcohol use 
and liver disease in patients with alcoholic liver disease . 
Methods: Patients with alcoholic cirrhosis or alcoholic 
hepatitis were recruited from hepatology clinics at a 
tertiary care center . Diagnosis was confirmed by chart 
review . A survey consisting of basic demographic ques-
tions, alcohol use (AUDIT-C), alcohol use treatment and a 
series of true/false questions designed to test knowledge 
of alcohol use and liver disease was administered . Results 
were analyzed using Fisher’s exact test, and Poisson regres-
sion, as appropriate . Results: 66 patients with alcoholic 
cirrhosis or alcoholic hepatitis completed the survey (80% 
response rate) . 68% were men . Median age was 57 .3 years 
(range 34-74) . 92% were Caucasian, 45% were married, 
33% had some high school education and 39% had some 
college education . 2 patients were hospitalized . 74% had 
a history of decompensation . 27% reported active alcohol 

use, with 20% reporting drinking in the past month . 18% 
were in alcohol use treatment currently, though 45% had 
been in treatment at some point in the past . 89% had at 
least one major error or misconception around alcohol 
use and liver disease . The two most frequent errors were 
believing that more than 1 drink per day was not harmful 
for women (44% incorrect) and a can of beer or a glass of 
wine had less alcohol than a shot of liquor (44% incorrect 
for beer error; 42% for wine error) . 33% felt that cutting 
back was as good for the liver as stopping alcohol entirely 
and 42% thought that, once damaged by alcohol, the 
liver could not recover even with alcohol cessation . 78% 
felt alcohol use and liver health recommendations were 
unclear . On unadjusted analysis, there was no associa-
tion between abstinence and number of errors identified . 
Women had a greater number of errors compared to men 
(p<0 .004) . Age, education, and liver disease severity were 
not associated with misconceptions . Conclusion: Errors in 
understanding alcohol use and liver disease are common 
in patients with advanced liver disease, but did not seem 
to be associated with self-reported abstinence . While 
accurate knowledge is key for alcoholic cirrhosis patients, 
interventions targeting multiple dimensions of behavior 
change may be necessary for alcohol cessation .
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1321
Prognostic Value of Liver Histology in 
“Low-Risk” Alcoholic Liver Disease (Maddrey 
Score <32)
Rudolf E. Stauber1, Walter Spindelboeck1, Florian Rainer1, 
Philipp Douschan1, Carolin Lackner2; 1Department of Internal 
Medicine, Medical University of Graz, Graz, Austria; 2Institute 
of Pathology, Medical University of Graz, Graz, Austria

Background: According to current Clinical Practice Guide-
lines a (transjugular) liver biopsy should be considered in 
patients with clinically suspected alcoholic hepatitis and 
high risk for short-term mortality as defined by a Maddrey 
score of ≥32 . In constrast, there is no clear recommendation 
for liver biopsy in patients with ALD at lower risk for early 
death . The aim of the present study was to investigate 
the prognostic impact of clinical, biochemical and histo-
logical parameters on liver-related long-term mortality 
of symptomatic patients with ALD and low risk according 
to a Maddrey score <32 . Methods: Consecutive patients 
(n=81) with history of recent alcohol abuse and jaundice 
and/or hepatic decompensation but a Maddrey score <32 
underwent liver biopsy for classification of ALD and/or 
differential diagnosis . Patients with concomitant or other 
etiologies of liver disease were excluded . Cox regression 
models were used for univariate and multivariate analyses 
of the prognostic utility of clinical, biochemical and histo-
logical parameters for the prediction of liver-related long-
term mortality . The influence of selected parameters on 
survival was evaluated by Kaplan-Meier analysis . Results: 
Multivariate Cox regression analysis identified female sex, 
low platelet count and presence of ASH on liver histology 
as independent variables for prediction of liver-related 
death . Histological ASH was present in 61/81 patients 
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(75%) and was associated with increased 5-year mortality 
(39% as compared to 15% in patients without ASH) . Like-
wise, mortality was significantly higher in patients with 
ASH on Kaplan-Meier analysis (p=0 .022 by log-rank test) . 
Conclusions: ASH on liver histology provides independent 
prognostic information in patients with symptomatic 
“low-risk” ALD and is associated with a 2 .5-fold increased 
risk of mortality at 5 years . Liver biopsy should be consid-
ered in the work-up of patients with both high and low 
risk estimates according to the Maddrey score . 
Disclosures:

Rudolf E . Stauber - Advisory Committees or Review Panels: Gilead, MSD, 
AbbVie, BMS, Bayer; Grant/Research Support: Grifols

Carolin Lackner - Consulting: Galmed Research and Development Ltd .

The following people have nothing to disclose: Walter Spindelboeck, 
Philipp Douschan

1322
The Role Of The Il-8 Signaling Pathway In The 
Infiltration Of The Liver By Granulocytes In 
Alcoholic Hepatitis
ALEJANDRO S. MENDOZA, Nikoo Afifiyan, Brittany C. Till-
man, Barbara A. French, Samuel W. French; Pathology, Harbor 
UCLA Medical Center, Los Angeles, CA

Background: Granulocytic infiltration of the liver is often 
a factor in pathogenesis of alcoholic hepatitis (AH) . The 
objective of this study was to determine the mechanism 
played by IL-8 in the process of attracting the granulo-
cytic infiltrate into the liver in AH . Methods: Human 
formalin-fixed, paraffin-embedded (FFPE) liver biopsies 
from patients who had AH (AH:n=8-10) were obtained 
from Harbor-UCLA hospital archives and a clinical trial on 
AH (Southern California Alcoholic Hepatitis Consortium, 
SCAHC) . MDBs were present in all the biopsies . RNA was 
isolated from the FFPE sections taken from the biopsies . 
PCR was performed for P13k, GNG2, LIMK2, and GNG15 . 
FFPE tissue slides from the AH biopsies were double-
stained by IHC for GNA15 and ubiquitin and for IL-8 and 
ubiquitin . Myeloperoxidase antibody was used to identify 
the granulocytic liver infiltrate . Results: IL-8 and CXCR2 
expression were shown to be up regulated by RNA seq 
reported previously . Downstream of the IL-8 signaling 
pathway, P13K, GNG2 and LIMK2 were up regulated as 
assayed by RNAseq as previously reported . In the present 
study GNG15, P13K, GNG2 and LIMK2 were up regulated 
as shown by PCR . The antibody to GNA15 and myelop-
eroxidase were used to identify the granulocytic cells by 
IHC . A marked increase in the number of granulocytes was 
observed . The granulocytes encircled hepatocytes which 
had formed Mallory-Denk bodies (MDBs) . This is termed 
satellitosis . Conclusion: The IHC double stain for IL-8 and 
ubiquitin showed an increase in IL-8 in the MDBs due colo-
calization . This indicated that the increase in IL-8 formed 
by the hepatocytes that had formed the MDBs explains the 
mechanism of satellitosis formation that develops in AH . 
The proteins downstream from the IL-8 signaling pathway 
activate granulocytic recruitment, i .e ., LIMK2 (chemotaxis), 
as well as GNG2 (angiogenesis) and P13K (survival, prolif-
eration and mobility) . IL-8 was markedly increased in the 
cytoplasm of the hepatocytes that had not formed MDBs 
indicating that the hepatocytes were also the source for 
the increased IL-8 expression . 
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1323
Ethanol impairs mitochondrial function and 
ATP synthesis in skeletal muscle in alcoholic 
liver disease
Gangarao Davuluri1, Avinash Kumar1, Julie H. Rennison1, 
David R. Van Wagoner3, Charles L. Hoppel2, Srinivasan Dasara-
thy1,4; 1Pathobiology, Cleveland clinic, Cleveland, OH; 2Phar-
macology and Medicine, Case Western Reserve University, 
Cleveland, OH; 3Molecular Cardiology, Cleveland Clinic, Cleve-
land, OH; 4Department of Gastroenterology and Hepatology, 
Cleveland Clinic, Cleveland, OH

Background: Sarcopenia is the major complication in alco-
holic liver disease (ALD) . Despite ethanol being a source of 
energy, mitochondrial dysfunction with ethanol exposure 
has been reported in the liver and heart . Less is known 
about the effects of ethanol on skeletal muscle mito-
chondria . Ethanol is metabolized in the mitochondria of 
the liver and heart, but whether skeletal muscle ethanol 
affects mitochondrial function, ATP synthesis and oxida-
tive stress are currently unknown . We hypothesized that 
direct effects of ethanol on skeletal muscle mitochondrial 
fuction contributes to impaired ATP synthesis and oxida-
tive stress resulting in sarcopenia in ALD . Methods: We 
evaluated mitochondrial respiration by high-resolution 
respirometry in differentiated C2C12 murine myotubes in 
response to 100 mM ethanol exposure or vehicle alone 
for 6 hours . Oxygen consumption in intact cells and in 
response to specific substrates for the electron trans-
port chain (pyruvate, malate for complex I, succinate for 
complex II) and inhibitors (rotenone for complex I, oligo-
mycin for ATP synthetase, FCCP for uncoupling oxidative 
phosphorylation, antimycin A for Complex III) was quan-
tified . Mitochondrial membrane potential was quantified 
using TMRE fluorescence . Generation of reactive oxygen 
species (ROS) was quantified by flow cytometry, using the 
fluorophore . Oxidative modification of proteins was quan-
tified by immublots for carbonylated proteins, lipid perox-
idation was determined by measuring thiobarbituric acid 
reactive substances (TBARS) and ATP content measured 
using a fluorometric assay . Data were generated as a mean 
of at least 3 independent experiments . Results: Ethanol 
decreased intact cell respiration and impaired complex 
I, II and III function in myotubes . Ethanol also impaired 
ATP synthesis, maximum respiration and spare respiratory 
capacity of C2C12 myotubes and increased proton leak . 
Ethanol exposure also lowered mitochondrial membrane 
potential . Ethanol impaired oxidative phosphorylation of 
myotubes . Complex III respiration in the presence of a lipid 
substrate (palmitoylcarnitine) was not altered . The cellular 
ATP content and NAD+/NADH ratio in myotubes was lower 
with ethanol exposure . Ethanol increaed mitochondrial 
ROS generation, and oxidative damage to proteins and 
lipids in myotubes . Conclusion: Ethanol directly adversely 
affects skeletal muscle mitochondrial function with 
decreased oxidative phosphorylation and decreased ATP 
synthesis . Since proteostasis (protein homeostasis) is a 
highly energy dependent process, impaired mitochondrial 
function and lower ATP content contribute to sarcopenia . 
Muscle mitochondrial are a novel target to prevent sarco-
penia in ALD .
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1324
Lipolysis in hepatocytes is regulated by β-ad-
renergic induction and attenuated by alcohol.
Micah B. Schott1, Karuna Rasineni2, Shaun Weller1, 
Ryan J. Schulze1, Carol A. Casey2, Mark A. McNiven1; 1Gas-
troenterology and Hepatology, Mayo Clinic, Rochester, MN; 
2Internal Medicine, University of Nebraska Medical Center, 
Omaha, NE

In liver steatosis (i .e ., fatty liver), hepatocytes accumulate 
many large neutral lipid-storage organelles known as 
lipid droplets (LDs) . LDs are important in the maintenance 
of energy homeostasis, but the signaling mechanisms 
that stimulate LD metabolism in hepatocytes are poorly 
defined . In adipocytes, catecholamines target the β-ad-
renergic (β-AR)/cAMP pathway to activate cytosolic lipases 
and induce their recruitment to the LD surface . Therefore, 
the GOAL of this study was to determine whether hepato-
cytes undergo cAMP-mediated lipolysis in response to β-AR 
stimulation . Using primary rat hepatocytes and human 
hepatoma cells, we found that treatment with the β-AR 
agent isoproterenol caused substantial LD loss via activa-
tion of cytosolic lipases adipose triglyceride lipase (ATGL) 
and hormone-sensitive lipase (HSL) . β-adrenergic stimu-
lation rapidly activated cAMP-dependent protein kinase 
(PKA), which led to the phosphorylation of ATGL and HSL 
and their recruitment to the LD surface . To test whether 
this β-AR–dependent lipolysis pathway was altered in a 
model of alcoholic fatty liver, primary hepatocytes from 
rats fed a 6-week ethanol (EtOH)-containing Lieber-De-
Carli diet were treated with cAMP agonists . Compared 
with controls, EtOH-exposed hepatocytes showed a drastic 
inhibition in β-AR/cAMP-induced LD breakdown and the 
phosphorylation of PKA substrates, including HSL . This 
observation was supported in VA-13 cells, an EtOH-metab-
olizing human hepatoma cell line, which displayed marked 
defects in both PKA activation and isoproterenol-induced 
ATGL translocation to the LD periphery . In summary, these 
findings suggest that β-AR stimulation mobilizes cytosolic 
lipases for LD breakdown in hepatocytes, and perturba-
tion of this pathway could be a major consequence of 
chronic EtOH insult leading to fatty liver . Manipulation of 
this regulatory cascade could be useful in developing new 
therapies to attenuate fatty liver disease .
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1325
The characteristic features of Japanese 
patients with alcoholic liver disease from the 
view of complicated obesity or sarcopenia
Yuichi Ikarashi, Makiko Taniai, Mutsuki Kobayashi, 
Kuniko Yamamoto, Kazuhisa Kodama, Tomomi Kogiso, 
Nobuyuki Torii, Etsuko Hashimoto, Katsutoshi Tokushige; 
Internal Medicine and Gastroenterology, Tokyo Women’s 
Medical University, Tokyo, Japan

<Aims> Alcoholic liver diseases (ALD) are among the 
major chronic liver disorders in many countries . Envi-
ronmental factors such as drinking patterns, coexisting 
metabolic diseases, obesity and sarcopenia may affect 
the natural course of ALD, but the details have yet to be 
clarified . Previously, pathological progression of ALD was 
attributed to malnutrition, but at present patients with 
ALD often have the complication of obesity . Thus, we 

conducted a clinicopathological study to clarify character-
istics of Japanese ALD patients . <Methods> We classified 
47 biopsy-proven ALD patients into three categories by 
body mass index (BMI); 15 lean ALD (BMI<22kg/m2), 13 
normal weight ALD (22<=BMI<25), 19 obese ALD (BMI> = 
25), and then conducted a comparative study examining 
gender, age, cumulative alcohol consumption, lifestyle 
disease complications, laboratory findings, skeletal mass 
index (SMI) by bio-electrical impedance analysis (BIA), fat 
measurement by computed tomography, and histological 
findings . Liver biopsies were scored for the presence of 
steatosis, inflammatory activity, and fibrosis (SAF score) . 
<Results> Proportions of men were 60% in lean ALD /85% 
in normal weight ALD / 68% in obese ALD (p<0 .05), and 
the respective ages (median) were 51/62/58 years . There 
were no significant differences in alcohol consumption 
among the three groups . As for lifestyle complication, 
type 2 diabetes mellitus (T2DM) was present in 21/25/56%, 
hypertension in 0/17/33%, and dyslipidemia in 0/17/28% 
(p<0 .05) . Visceral fat areas were 92 .9/167/186cm2(p<0 .05), 
proportions of patients with visceral fat>100cm2 were 
40/83/100 %(p<0 .05), subcutaneous fat areas 69 .3/136/238 
cm2 (p<0 .05), and V/S ratios 1/1 .1/0 .7 . While SMI were 
6 .3/6 .8/7 .5 kg/m2, proportions with sarcopenia diag-
nosed according to the Asian Working Group of Sarco-
penia were 40/16/13% . Histologically, proportion with S3 
were 40/33/25%, A2+A3 100/0/25%, and F3+F4 71/57/75% 
(p<0 .05) . <Conclusion > In obese subjects with ALD, the 
lifestyle disease complication rate and fat area were 
significantly elevated . Even among lean ALD patients, 
40% showed excessive visceral fat accumulation . Among 
the lean and obese ALD cases, the progression of liver 
fibrosis was more marked than in the normal weight ALD 
cases . These results confirm the association between body 
weight and liver damage in ALD patients suggesting that 
sarcopenia and overweight are both risk factors for alco-
holic liver disease .
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Altered biliary differentiation of human iPSC 
lines relevant to biliary atresia
Lipeng Tian, Zhaohui Ye, Robert A. Anders, Kath-
leen B. Schwarz, Yoon Young Jang; Johns Hopkins, Baltimore, 
MD

Background: Biliary atresia (BA) is the most common cause 
of pediatric end-stage liver disease . Our current lack of 
understanding of molecular mechanisms of this disease is a 
major hurdle to developing effective treatment strategies . 
Although its etiology is not yet clear, evidence suggests 
that BA results from interactions between genetic suscep-
tibility and environmental factors . GWAS have identified 
ADD3 and GPC1 as BA susceptibility genes . Animal studies 
have also provided functional evidence that knock-downs 
of these genes result in biliary defects . Development of 
human cellular models capable of identifying agents that 
can either reverse the putative biliary developmental 
defects or shed light on the disease-causing environmental 
factors could also serve as a means of exploring possible 
therapies . Because of their differentiation capability, 
human induced pluripotent stem cells (iPSCs) have advan-
tages over other cell lines in studying defects in the early 
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stage of biliary development . Methods: To determine the 
functional significance of the BA susceptibility genes in 
human biliary development, we have taken a genome-ed-
iting approach to create iPSC lines with defined mutations 
in these GWAS BA loci . Using the CRISPR/Cas9 system, we 
have created isogenic iPSC lines deficient in BA-associ-
ated genes (GPC1 and ADD3 knockouts in healthy human 
iPSCs) . We have also generated a panel of disease-spe-
cific iPSC lines from multiple BA patients (n=5) (and from 
their age- matched controls) based on a virus free non-in-
tegrating episomal method using 3 episomal plasmids 
MOS, MMK and GBX . We performed in vitro bile ductal 
differentiation with these iPSCs . Results: In vitro biliary 
differentiation of human iPSCs deficient in GPC1 or ADD3, 
as well as BA patient-specific iPSC lines, demonstrated 
decreased formation of ductal structures and decreased 
expression of multiple biliary markers including CK7 and 
CFTR at both mRNA and protein levels (P<0 .01), compared 
to their respective controls . Along with the altered 
biliary differentiation, increased fibrosis markers such as 
SMA and Collagen 1 (P<0 .05) have been detected in the 
BA-related iPSCs compared to their controls . Conclusions: 
These BA-relevant human iPSC lines showed significant 
deficiency in biliary differentiation, a key disease pheno-
type of BA, suggesting important functional roles of these 
genes in human BA development . These iPSCs along with 
the biliary differentiation technology will provide a critical 
human BA model for understanding molecular basis of 
abnormal bile duct development in BA children, and an 
opportunity to identify agents that have potential thera-
peutic effects on BA .
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A Novel and Direct Interaction Between Large 
and Small GTPases Mediates Autophagic Lipid 
Droplet Breakdown in Hepatocytes
Zhipeng Li1,2, Kristina Drizyte3, Carol A. Casey4, 
Mark A. McNiven1,2; 1Department of Gastroenterology and 
Hepatology, Mayo Clinic, Rochester, MN; 2Center for Digestive 
Diseases, Mayo Clinic, Rochester, MN; 3Department of Bio-
chemistry and Molecular Biology, Mayo Clinic, Rochester, MN; 
4Department of Internal Medicine, University of Nebraska 
Medical Center, Omaha, NE

The selective breakdown of lipid droplets (LDs) by auto-
phagy (also called lipophagy) is an essential process utilized 
by hepatocytes and other cells to catabolize lipids for use 
as an energy source . The mechanisms by which autophagic 
membranes are targeted to, interact with, and subse-
quently engulf LDs, however, are poorly defined . Because 
this process relies heavily on membrane trafficking events, 
we have tested the role of Ras-like regulatory GTPases, 
or “Rabs,” that regulate membrane formation, targeting, 
and fusion . Recently, we reported that Rab10, known to 
provide a basolateral trafficking function in epithelial 
cells, is activated in nutrient-deprived hepatocytes and 
associates with LDs, where it recruits the membrane-de-
forming ATPase EHD2 in a process that results in LD engulf-
ment within an autophagosome (AP) . Most recently, we 

have found that Rab10 associates strongly with the large 
membrane pinchase Dynamin-2 (Dyn2) . This was discov-
ered via an unbiased screen in which rat brain homog-
enate was passed through a GST-bound Dyn2 affinity 
column . Further detailed biochemical analysis reveals that 
a 120 aa domain of the Dyn2 “middle domain” binds to 
a specific 3 aa region of Rab10 . Based on these findings, 
the GOAL of this study was to define the role of this novel 
Rab10-Dyn2 interaction in the context of hepatocellular 
membrane trafficking . In strong support of these biochem-
ical associations, we observed dramatic and transient 
interactions in live hepatocytes expressing Rab10-mCherry 
and Dyn2-GFP . These dynamic binding events occurred at 
lysosomes during autophagic lysosomal reformation (ALR) . 
Importantly, the Rab10-Dyn2 interaction is increased when 
hepatocytes are placed in low nutrient conditions . Further, 
siRNA-mediated knockdown of Rab10 leads to LD accu-
mulation and reduced length of ALR tubules, conditions 
that are reversed through the re-expression of wild-type 
Rab10 but not by expression of a Dyn2-binding-deficient 
Rab10 mutant . Finally, normal Dyn2 levels are essential 
to support the recruitment of the Rab10-mediated auto-
phagic machinery to the LD surface, as treatment with 
Dyn2 siRNA results in reduced Rab10-positive LD-AP 
synapses . In summary, these findings identify a novel 
interaction between the small and large GTPases (Rab10 
and Dyn2, respectively) that is required for the regulation 
of hepatocellular lipophagy . This study was generously 
supported by NIAAA 5R01AA020735 (MAM and CAC), 
NIDDK 5R37DK044650 (MAM), and P30DK084567 (Mayo 
Clinic Center for Cell Signaling in Gastroenterology) .
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Caspase 1-dependent cleavage of the Rab7 
trafficking adaptor RILP links inflammasome 
activation to increased exosome secretion in 
inflammatory liver diseases
Ann L. Wozniak, Abby Long, Steven A. Weinman; Liver Center 
and Department of Internal Medicine, University of Kansas 
Medical Center, Kansas City, KS

Exosomes are secreted membrane vesicles and are essen-
tial for intercellular communication . They serve as vehicles 
for the transfer of cellular miRNAs, proteins, and lipids . 
Exosomes are constitutively produced, but their produc-
tion and release is greatly enhanced after a variety of 
stimuli including viral infection and inflammation . While 
there is considerable information emerging regarding 
exosome effects on target cells, the mechanisms that 
regulate exosome biogenesis and secretion remain less 
well understood . We recently showed that HCV infection 
causes cleavage of the Rab7 adaptor protein RILP and this 
cleavage product (cRILP) fails to bind the inward motor 
dynein, traffics to the cell periphery, and promotes virion 
secretion . The aims of this study were to determine how 
cellular inflammation causes RILP cleavage and whether 
this mechanism is responsible for the burst of exosome 
secretion seen in inflammatory liver diseases . HCV infec-
tion causes both RILP cleavage and a burst of exosome 
secretion . Overexpression of cRILP without virus produces 
a similar exosome burst . Expression of a non-cleavable RILP 
(ncRILP) was able to block HCV-induced exosome secretion . 
Using a cell-free protein synthesis and in vitro cleavage 
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assay we were able to determine that caspase-1, but not 
other caspases, could efficiently cleave RILP suggesting that 
inflammasome activation might be responsible for RILP 
cleavage . To confirm this we directly activated the NLRP3 
inflammasome by LPS/ATP treatment of THP-1 monocytes . 
This resulted in RILP cleavage and a 10-fold increase in 
exosome secretion . Blocking the effect of RILP cleavage by 
overexpression of ncRILP completely prevented the ability 
of inflammasome activation to increase exosome secre-
tion . We next examined whether inflammasome-depen-
dent RILP cleavage could explain the increase in exosome 
secretion seen in inflammatory liver disease by performing 
WB on human liver specimens . There was a strong positive 
correlation between the abundance of active caspase-1 
and cRILP in liver tissue samples isolated from patients with 
either alcoholic liver disease or HCV-infection exacerbated 
by alcohol . Furthermore, serum exosome numbers were 
greater in serum derived from patients with NASH than 
in non-inflammatory NAFLD, consistent with the known 
activation of inflammasome in the former patients but not 
the latter . We conclude that enhanced exosome produc-
tion that results from viral and inflammatory disease is a 
consequence of inflammasome-triggered caspase-1 acti-
vation and subsequent cleavage of the trafficking adapter 
protein RILP . Cleaved RILP subsequently reprograms secre-
tory events promoting exosome formation and release .
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Yap1 Activation Induces TGF-β Signaling and 
Epithelial-to-Mesenchymal Transition (EMT) in 
Regenerating Hepatocytes After Partial Hepa-
tectomy
Seh-Hoon Oh, Marzena Swiderska-Syn, Mark Jewell, Richard  
T. Premont, Anna Mae Diehl; Duke University Medical Center, 
Durham, NC

Background: Adult livers have tremendous regenera-
tive capacity and regrow lost liver mass within days after 
70% partial hepatectomy (PH) . In mice, this regenerative 
process involves a transient burst of hepatocyte prolifera-
tive activity that peaks 48h post-PH and subsides by 96h . 
During this replicative period, hepatocytes decrease their 
expression of HNF4α (a master regulator of hepatocyte 
differentiation) and activate Yap1 (a factor that promotes 
mesenchymal traits in other cell types), suggesting that 
hepatocytes must de-differentiate transiently for the liver 
to regenerate . Although the mechanisms driving this 
process are unclear, Yap1 is known to promote nuclear 
accumulation of pSmad2/3, downstream effectors of 
TGF-β signaling . We tested the Hypothesis that hepato-
cyte reprogramming post-PH involves increased TGF-β 
signaling that induces a transient epithelial-mesenchymal 
transition (EMT) . Methods: Adult wild type (WT) mice 
(n=50) underwent PH and were sacrificed immediately or 
24, 48, 72, or 96h later to obtain primary hepatocytes (n= 
5 mice/time point) or liver tissue (n= 5 mice/time point) . 
Yap1flox/flox mice were treated with AAV8-TBG-Luc (control, 
n= 4 mice) or AAV8-TBG-Cre (n = 4 mice) to selectively 
delete Yap1 in hepatocytes, and sacrificed 48h post-PH . 
Changes in gene and protein expression were evaluated 
by qRT-PCR, in situ hybridization, immunoblot, and immu-
nocytochemistry . Results were normalized to gene/protein 
expression in primary hepatocytes or whole tissue from 

the resected liver lobe (time 0) . Results: PH transiently 
increased expression of TGF-β and TGF-β signaling in 
hepatocytes as demonstrated by significant increases in 
TGF-β mRNA, nuclear content of pSMAD2/3, and mRNA 
levels of Snail (a pSMAD2/3-target gene) . This was accom-
panied by significant decreases in hepatocyte mRNA and 
protein expression of epithelial genes (e .g ., E-cadherin and 
albumin) and significant increases in hepatocyte expres-
sion of mesenchymal genes (e .g ., alpha smooth muscle 
actin and collagenIα1) as assessed by qRT-PCR, single cell 
in situ hybridization, immunocytochemistry and Western 
blot analysis . Targeted deletion of Yap1 in hepatocytes 
significantly inhibited hepatocyte TGF-β signaling, EMT, 
and proliferation . Conclusions: Liver regeneration requires 
Yap1-dependent increases in TGF-β signaling to induce 
hepatocyte EMT . 
Disclosures:

The following people have nothing to disclose: Seh-Hoon Oh, 
Marzena Swiderska-Syn, Mark Jewell, Richard T . Premont, Anna Mae Diehl

1330 w
Lipid droplet homeostasis is crucial for the 
establishment of polarity in collagen sand-
wich-cultured hepatocytes.
Sun Woo Sophie Kang1, David Le Couteur1,2, Victoria Cog-
ger1,2, Dong Fu3; 1Aging and Alzheimers Institute and ANZAC 
Research Institute, The University of Sydney and Concord 
Hospital, Sydney, NSW, Australia; 2Charles Perkins Centre, 
The University of Sydney, Sydney, NSW, Australia; 3Eshelman 
School of Pharmacy, University of North Carolina, Chapel Hill, 
NC

Background: Lipid droplets (LDs) are dynamic organelles 
that are engaged in many cellular functions such as lipid 
homeostasis and energy production . Our previous study 
showed that fatty acid β-oxidation and oxidative phos-
phorylation in mitochondria are important for the estab-
lishment of hepatocyte polarization, and LDs are likely to 
be a crucial endogenous resource in providing fatty acids 
(PNAS 2013,110,18:7288-93) . However, it is unclear how LD 
homeostasis is regulated when hepatocytes are regaining 
polarity . Using rat hepatocytes cultured in a collagen sand-
wich configuration, we investigated pathways involved 
in LD homeostasis, and how they contribute to supplying 
fatty acids for β-oxidation during hepatocyte polarization . 
Methods: Protein expression was detected by western blot . 
LD staining and confocal microscopy were used to detect 
the number of LDs . Polarization was analyzed by immu-
nofluorescence and confocal microscopy . ATP and fatty 
acid levels were quantified . Results: Inhibition of lipolysis 
significantly increased the total number of LD and expres-
sion of perilipin 2, a LD-surface protein associated with LD 
accumulation, to 114% and 133% of control, respectively . 
Inhibition of lipolysis decreased fatty acid levels to 14% of 
control, and decreased the expression of fatty acid binding 
protein 1, a protein involved in intracellular fatty acid 
trafficking, to 60% of control . Consequently, ATP levels 
decreased and hepatocyte polarization was impaired, 
indicating that lipolysis is critical for utilizing fatty acids 
from LDs for polarization . Conversely, there was a 35% 
reduction in the number of LDs and a 46% decrease in the 
expression of perilipin 2 when autophagy was inhibited, 
suggesting that autophagy promoted LD formation rather 
than LD consumption . Inhibition of autophagy-mediated 
LD formation significantly decreased fatty acid and ATP 
levels to 46% and 66% of control, respectively, and led 
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to inhibition of polarization . Furthermore, inhibition of 
de novo fatty acid synthesis and cholesterol esterification 
also decreased LD accumulation and perilipin 2 expression, 
and led to reduction of fatty acid and ATP levels, which 
subsequently inhibited polarization . These results reveal 
that there are multiple pathways involved in LD formation 
during the establishment of polarity . Conclusion: Hepato-
cytes rely on lipolysis to obtain fatty acids for β-oxidation 
during polarization, whereas autophagy, de novo fatty 
acid synthesis, and cholesterol esterification are involved 
in formation and maintenance of LD stores in hepatocytes . 
Disruption of LD homeostasis decreases energy produc-
tion and impairs the energy-dependent establishment of 
polarity .
Disclosures:

The following people have nothing to disclose: Sun Woo Sophie Kang, 
David Le Couteur, Victoria Cogger, Dong Fu

1331 w
Co-Transplantation of Liver Sinusoidal Endo-
thelial Cells, Kupffer Cells and Hepatocytes 
Improved Cell Engraftment and Repopulation 
in the Mouse Liver
Ester Borroni1, Kevin Bellofatto1, Simone Merlin1, Ekater-
ina Berishvili2, Antonia Follenzi1, Sanjeev Gupta3; Dept. of 
Health Sciences, Università del Piemonte Orientale; 1dept. of 
Health Sciences, Università del Piemonte Orientale, Novara, 
Italy; 2Department of Surgery, Geneva University Hospitals 
and University of Geneva, Geneva, Switzerland; 3Albert Ein-
stein College of Medicine, (Bronx) New York, NY

Background: Maintenance of hepatic homeostasis 
requires tightly regulated interactions among various 
liver cell types . For instance, liver sinusoidal endothelial 
cells (LSECs) together with Kupffer cells (KCs) serve major 
roles via paracrine signaling to influence other cells, 
including hepatocytes (Hep), which helps in induction 
and completion of liver regeneration . Similarly, after cell 
transplantation, multiple cell types are activated to regu-
late engraftment and proliferation of transplanted Hep . 
Moreover, disruption and activation of LSECs, or modula-
tion of KCs may facilitate transplanted cell engraftment . 
Therefore, to develop further insights into cell-cell inter-
actions in the cell transplantation setting, we transplanted 
liver cells in combination and examined the potential of 
such a hepatic “niche” in liver repopulation . Methods: 
Recipient DPPIV- mice were preconditioned with mono-
crotaline (MCT) with/without gadolinium (GdCl3) before 
cell transplantation . Wild-type C57Bl/6 mice were Hep 
donors while KCs and LSECs were isolated by collage-
nase perfusion from DPPIV- mice . Hepatic changes after 
preconditioning were analyzed by gene expression with 
qPCR . Liver injury was examined by ALT and AST assays . 
Cell engraftment was evaluated by DPPIV staining 1 wk 
and 1 mo after transplantation . Transplanted cell prolifer-
ation was studied in mice preconditioned with MCT plus 
Rifampicin and Phenytoin and livers were analyzed after 6 
wks . Results: In preconditioned mouse liver, qPCR showed 
greater IL6 and IL1β expression vs untreated controls with 
5- and 4-fold increases, respectively, 30h after MCT and 
GdCl3 injection followed by decreases at 48h . Similarly 
TGF-β expression was upregulated at 30h and remained 
high even at 72h . The serum AST level increased at 48h 
and decreased at 72h . In mice preconditioned with MCT 
and GdCl3 Hep engraftment was superior, as expected . 
However, when Hep, KCs and LSECs were transplanted 

together, engraftment of hepatocytes increased signifi-
cantly vs controls by up to 2-fold, p<0 .05, after both 1 wk 
and 1 mo . This superior engraftment of hepatocytes was 
maintained in mice preconditioned with MCT, rifampicin 
and phenytoin . Conclusions: Cotransplantation of LSECs, 
KC and Hep was superior to transplantation of Hep alone 
for liver repopulation . The benefit of cell cotransplanta-
tion was maintained despite liver injury after precondi-
tioning treatments aimed at mechanistic improvements 
in transplanted cell improvement . This ability to better 
reconstitute the liver by co-transplantation of LSECs, KCs 
and Hep will be helpful for basic studies of cell-cell inter-
actions while advancing protocols for liver cell therapy .
Disclosures:

The following people have nothing to disclose: Ester Borroni, 
Kevin Bellofatto, Simone Merlin, Ekaterina Berishvili, Antonia Follenzi, 
Sanjeev Gupta
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Modulation of KATP Channel by Blockade of 
the Sulfonylurea Receptor Subunit Enhanced 
Engraftment and Proliferation of Transplanted 
Hepatocytes by Improving Mitochondrial Func-
tionality
Fadi L. Jaber, Sanjeev Gupta; Gastroenterology, Albert Ein-
stein College of Medicine, Bronx, NY

ATP-sensitive potassium channels (KATP) are found on the 
plasma membrane and subcellular membranes of eukary-
otic cells . The KATP channel is a heteromultimer composed 
of at least two types of subunits, an inwardly rectifying 
K+ channel (Kir6 .x) that forms a pore, and a modulatory 
sulfonylurea receptor subunit (SUR) that belongs to the 
ATP-binding cassette superfamily . They regulate multiple 
functions, including insulin release, aerobic metabolism, 
responses to hypoxic and ischemic injury, and growth and 
proliferation of many cell types . We previously demon-
strated presence of KATP channel with glibenclamide-sen-
sitive SUR activity in hepatocytes . Here, we hypothesized 
that regulating SUR subunit with glibenclamide will allow 
delineation of whether this mechanism will affect the 
fate of transplanted hepatocytes . Glibenclamide binds to 
and inhibits the KATP inhibitory regulatory subunit SUR1 . 
Methods/Results: Primary hepatocytes were isolated from 
F344 rats by collagenase perfusion . To examine whether 
blockade of SUR altered engraftment of hepatocytes, we 
established two groups of DPPIV- rats with intrasplenic 
transplantation of cells with or without prior incubation 
with glibenclamide for 1h on ice . Tissue analysis for cell 
engraftment after 7d with DPPIV histochemical staining 
showed more glibenclamide-treated cells vs control 
cells engrafted in the liver, p<0 .05 . We then studied rats 
preconditioned with retrosine/partial hepatectomy (ret/
PH) followed by cell transplantation and then adminis-
tered glibenclamide or vehicle daily for 2 wks . This study 
demonstrated higher numbers of transplanted cell foci 
in glibenclamide-treated rats 3 wks after transplantation 
indicating better cell proliferation and liver repopulation 
was also greater . Combined staining for DPPIV and Ki67 
showed greater proliferation in transplanted cells during 
glibenclamide treatment . Use of BODIPY-glibenclamide 
revealed KATP channels were in mitochondria of hepato-
cytes compared with the plasma membrane in pancreatic 
islets . Incubation of tissue sections from animals showed 
proliferating transplanted cells but not native cells in 
glibenclamide-treated ret/PH rats bound BODIPY-gliben-
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clamide, indicating direct effects on transplanted cells . 
Moreover, in glibenclamide-treated hepatocytes during 
cell culture, JC-1 dye adduct forming assays showed 
greater mitochondrial membrane potential and func-
tionality, p<0 .05, indicating metabolic benefits . Conclu-
sions: Regulation of the KATP channel by blockade of the 
SUR subunit with glibenclamide improved mitochondrial 
functionality in hepatocytes . This promoted engraftment 
and proliferation of transplanted cells for advancing cell 
therapy approaches .
Disclosures:

The following people have nothing to disclose: Fadi L . Jaber, Sanjeev Gupta

1333 w
Age-dependent effects of intracellular ATZ 
protein globules on hepatocyte proliferation 
and ploidy in alpha-1 antitrypsin deficiency
Zahida Khan1, Peng Zhang2, William C. Bowen3, Fran-
ces Alencastro3, Andrew W. Duncan3, Donna B. Stolz4, 
George K. Michalopoulos3; 1Pediatric Gastroenterology, Chil-
dren’s Hospital of Pittsburgh, Pittsburgh, PA; 2Pediatrics, Uni-
versity of PIttsburgh, Pittsburgh, PA; 3Pathology, University of 
Pittsburgh, Pittbsurgh, PA; 4Cell Biology, University of Pitts-
burgh, Pittsburgh, PA

BACKGROUND: Alpha-1 antitrypsin deficiency (ATD) is 
the most common genetic cause of pediatric liver disease . 
In classical ATD, the PiZ mutation results in misfolded 
ATZ protein monomers that polymerize into insoluble 
globules in hepatocytes . Over time, this proteotoxicity 
can lead to chronic liver injury, cirrhosis, and cancer; 
however, the severity is highly variable, suggesting the 
influence of other disease modifiers . Patients with ATD 
have increased hepatocyte nuclear size and shortened 
telomeres, both features of senescence . In PiZ transgenic 
mice, which recapitulate human ATD-related liver disease, 
globule-containing (GC) hepatocytes are replaced over 
time by globule-devoid (GD) hepatocytes, which have a 
proliferative and survival advantage . We hypothesize that 
accumulation of ATZ globules results in overall stressor 
effects, interferes with the capacity of these cells to repli-
cate, and induces cellular senescence. METHODS: We 
used 2-copy PiZZ transgenic mice to characterize pheno-
typic differences in the regenerative capacity of GD and 
GC hepatocytes . Liver tissues were analyzed via immuno-
histochemistry . Primary wild-type (WT) and PiZZ hepato-
cytes were isolated and cultured from young and old 
mice (ages 2, 4, 8, 12 mos), and analyzed in “real-time” 
at the single-cell level using a combination of high-res-
olution live cell imaging (proliferation), flow cytometry 
(ploidy profile), and Fluorescence Ubiquitin Cell Cycle 
Indicators (FUCCI cell cycle mapping) . RESULTS: In PiZZ 
mouse liver, age-dependent repopulating clusters of Ki67+ 
hepatocytes co-localized with known hepatic regenera-
tive markers in less-stressed GD cells . In live-cell analysis 
of cultured PIZZ primary mouse hepatocytes, aberrant 
mitoses and failed cytokinesis occurred more frequently in 
GC cells compared to GD cells, suggesting that ATZ globule 
accumulation induces mitotic spindle stress . As the mice 
aged, PiZZ hepatocytes became highly polyploid (↓4c, ↑8c, 
↑16c) compared to age-matched control WT hepatocytes, 
similar to published findings on ATD patients . FUCCI and 
senescence studies in progress will shed light on age-de-
pendent cell cycle changes related to ATZ protein aggre-
gation . CONCLUSION: Since hepatic regenerative capacity 
declines with age, these studies identify mechanisms of 

how intracellular stress from ATZ globule accumulation 
impairs hepatocyte proliferation and induces senescence 
in ATD, with relevance to both oncologic and age-depen-
dent disease processes in the liver . Future investigations 
will determine if these toxic effects can be reversed with 
recently identified ATD therapies . Grant Support: Alpha-1 
Foundation (ZK), Hillman Foundation (ZK), P01DK096990 
(GKM, DBS)
Disclosures:

George K . Michalopoulos - Consulting: Vital Therapies

The following people have nothing to disclose: Zahida Khan, Peng Zhang, 
William C . Bowen, Andrew W . Duncan, Donna B . Stolz
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Inhibition of hypoxia inducible factor via 
upregulation of von Hippel-Lindau protein 
induces ‘Angiogenic switch off’ in a mouse 
hepatoma model
Hideki Iwamoto1,2, Hironori Koga1, Takuji Torimura1; 1Kurume 
university school of medicine, Kurume City, Japan; 2Medicine, 
Iwamoto medical clinic, Kitakyusyu, Japan

Background ‘Angiogenic switch off’ is one of the ideal 
therapeutic concepts in treatment of cancer . However, the 
specific molecules which can induce ‘angiogenic switch 
off’ in tumor have not been identified yet . In this study, 
we focused on von Hippel-Lindau protein (pVHL) in hepa-
tocellular carcinoma (HCC) and investigated the effects of 
sulfoquinovosyl-acylpropanediol (SQAP), a novel synthetic 
sulfoglycolipid, for HCC . Methods We have evaluated the 
therapeutic effects of SQAP using HCC xenograft model 
and clarified the anti-angiogenic mechanisms of SQAP 
using genetic manipulated HCC cell line . Additionally, we 
have examined mutation rate of VHL genes, which was a 
key protein of SQAP, using clinical HCC samples . Results 
SQAP significantly inhibited tumor growth by inhib-
iting angiogenesis in a mouse hepatoma model . SQAP 
decreased the expressions of some pro-angiogenic factors, 
i .e . VEGF, FGF2 and Angiopoietin-2, while SQAP signifi-
cantly increased an endogenous anti-angiogenic factor, 
i .e . Thrombospondin-1 . SQAP induced tumor ‘angiogenic 
switch off’ by decreasing hypoxia inducible factor (HIF) 
1, 2α protein via pVHL upregulation . pVHL upregulation 
decreased HIFα proteins levels through different multiple 
mechanisms: 1) increasing pVHL-dependent HIFα protein 
degradation; 2) decreasing HIFα synthesis with decrease 
of NFκB expression; and 3) decrease of tumor hypoxia by 
vascular normalization (Figure 1) . We confirmed these 
anti-tumor effects of SQAP by the loss-of-function exper-
iments using VHL knockdown HCC cells line and naturally 
VHL mutated HCC cell line . We found that SQAP directly 
bound to and inhibited transglutaminase 2 . 30 clinical 
samples showed no VHL genetic mutation in human HCC . 
Conclusions This study provides the evidence that upreg-
ulation of tumor pVHL is a promising target which can 
induce ‘angiogenic switch off’ in HCC . 

Disclosures:

The following people have nothing to disclose: Hideki Iwamoto, 
Hironori Koga, Takuji Torimura
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A simple method for long term cultures of 
primary human hepatocytes
Jens Rasenack; Christian Lass, Sabine MacNelly, Gerhard 
Pütz, Hannes Neeff; Department of Medicine II, University of 
Freiburg, Faculty of Medicine, Freiburg, Germany

Background: Primary human hepatocytes (PHHs) are a 
useful tool to investigate their metabolism as well as e .g . 
the influence of chemicals, drugs or viral infections . Unfor-
tunately, PHHs dedifferentiate leading to loss of function 
and polarization during the first days of cultivation . To 
preserve hepatocyte characteristics 3D models have been 
developed, which are laborious to cultivate and analyze . 
Our aim was to develop a simple model with preservation 
of differentiation and a longer life span than the usual 
PHH models . Methods: Decellularization of porcine liver 
was performed by a modification of the method described 
by Baptista et al . (Baptista, Siddiqui et al . 2011) . Scaffold 
(ECM) pieces were shredded until a homogenous suspen-
sion was achieved . After 3 washing steps the suspension 
was distributed to 12 well polyethylene plates pre-coated 
with gelatin . PHHs were isolated according to Bojar et al . 
(Bojar, Balzer et al . 1975) from dissected pieces from adult 
donors who were operated because of colorectal carci-
noma metastasis in the liver . The cells were cultured in 
Williams medium E overnight on gelatin or scaffold coated 
plates at a density of 2,7 x 105 cells/cm2 with or without 
hMSC (human mesenchymal stem cells) co-culture . Over 
the time of several weeks viability (MTS assay), metabolic 
function (albumin . CYP1A2) and expression of markers of 
polarization (Claudin-1, MRP-2, fluorophore labelled bile 
salts [3β-NBD-NCT], sodium/taurocholate o-transporting 
polypeptide expression [NTCP]) were tested . These prop-
erties were compared between different cultures: PPHs, 
PHHs +/- ECM, PHHs + hMSCs +/- ECM . Results: In compar-
ison to PHHs alone viability was preserved up to 10 weeks 
in cultures with ECM and/or hMSCs . Albumin synthesis 
and CYP1A2 expression were significantly higher in liver 
cells on ECM than in PHHs alone . Co-cultures with hMSCs 
enhanced the albumin expression but not the CYP1A2 
expression . MRP-2 and Claudin-1 showed a distinct polar-
ization in PHHs cultured on ECM with or without hMCSs in 
contrast to PHHs alone . PHHs on ECM showed an increased 
and faster uptake of fluorophore labelled bile salts into 
the cytoplasm compared to PHHs without scaffold (4 fold 
higher) and excreted the bile salts much faster . PHHs on 
ECM with or without hMSCs expressed NTCP, an important 
factor for hepatitis B infection . Conclusion: Primary human 
liver cells can be kept viable for several weeks in the pres-
ence of extracellular matrix and can be infected in vitro 
with hepatitis B virus, which is a new tool to investigate 
metabolic changes during the first weeks after infection . 
Disclosures:

The following people have nothing to disclose: Jens Rasenack
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Activin A is a prominent autocrine regulator 
of multiple molecular and biological functions 
in hepatocytes, especially growth control and 
metabolic homeostasis
Srividyameena Haridoss1, Mladen Yovchev1, Hannah Sch-
weizer1, Sabreen Megherhi1, Joseph Locker1,2, Michael Oer-
tel1,2; 1Pathology, University of Pittsburgh, Pittsburgh, PA; 
2Pittsburgh Liver Research Center, Pittsburgh, PA

Background/Aims: Activin A, a member of the TGF-beta 
superfamily, is a multifunctional cytokine and alterations 
in its expression level are associated with various liver 
diseases . The current study was aimed to identify the cell 
population producing activin A and obtain insight into 
activin A-regulated molecular mechanisms in the normal 
hepatic microenvironment . Methods/Results: Utilizing 
immunohistochemical and in situ hybridization methods, a 
strong well-defined granular cytoplasmic staining pattern 
of activin A was observed in hepatocytes in normal adult 
rat liver . Moreover, mast cells were detected as additional 
source of activin A; however, biliary and mesenchymal 
cells did not express activin A . Since we identified hepato-
cytes as the major source of activin A, we evaluated para-
crine activin A-mediated effects in primary hepatocytes 
co-cultured with engineered activin A-secreting cell lines 
(RF1, TL8) . The gene expression profiles were determined 
by qRT-PCR and Affymetrix microarray analyses . To study 
the autocrine effects of activin A, cultured hepatocytes 
were transduced with an adeno-associated virus (AAV) 
vector encoding the inhibin (activin) betaA subunit and 
expression changes were assessed by qRT-PCR analyses . 
We observed striking alterations in expression levels of 
cell cycle and senescence-related genes (e .g ., Ki-67, E2F1, 
Mcm2, FoxM1, p15INK4b, DEC1), reduced proliferation and 
increased senescence-associated (SA) beta-galactosidase 
activity, mediated through Smad2/3 signaling . Microarray 
studies uncovered 453 differentially expressed genes, 
including numerous novel activin A targets (e .g ., Adam12, 
Sema7a, Lmcd1, Dab2) . Utilizing IPA analyses, Cellular 
growth/proliferation and movement, Molecular trans-
port, and Metabolic processes were identified within the 
top “Molecular and cellular functions”, as well as partic-
ular networks regulated by HNF-4alpha and PPARgamma 
as key targets of activin A signaling . Conclusion: Our 
studies demonstrate that activin A is a prominent auto-
crine regulator of growth inhibition and cellular senes-
cence in hepatocytes, which is associated with differential 
expression of numerous effector genes involved in several 
biological processes in normal liver .
Disclosures:

The following people have nothing to disclose: Mladen Yovchev, 
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STARD11-mediated Ceramide Transport is 
Necessary for Release of Lipotoxic Extracel-
lular Vesicles
Masanori Fukushima, Amy S. Mauer, Harmeet Malhi; Division 
of Gastroenterology and Hepatology, Mayo Clinic, Rochester, 
MN

Lipotoxic hepatocyte-derived extracellular vesicles (EVs) 
are critical mediators of cell-to-cell communication in 
nonalcoholic steatohepatitis (NASH); yet, the requisite 
cellular machinery for the biogenesis of lipotoxic EVs 
remains undefined . Recently, we have demonstrated that 
palmitate (PA)-induced EVs are enriched in C16:0 cera-
mide, are consistent with exosomes formed within the 
multivesicular body (MVB), and their release depends on 
the synthesis of ceramide at the endoplasmic reticulum 
(ER) . STARD11, a ceramide transport protein, mediates the 
trafficking of newly formed ceramide from the ER to the 
Golgi; however, its role in the transport of newly formed 
ceramide from the ER to the MVB is unknown . Therefore, 
our aim was to test the hypothesis that the ceramide 
transport protein, STARD11, is necessary for the trans-
port of ceramide from the ER to the MVB thus mediating 
the biogenesis of lipotoxic EVs . Methods: We employed 
immortalized mouse hepatocyte (IMH) cells, human Huh7 
cells, and primary mouse hepatocytes (PMH) . STARD11 
was deleted in IMH and Huh7 by CRISPR/Cas9 technology . 
Cells were treated with 400 μM PA to induce lipotoxicity . 
EVs were isolated from cell culture supernatants by ultra-
centrifugation and characterized by nanoparticle tracking 
analysis . Ceramide were measured by tandem mass spec-
trometry . Immunofluorescence was utilized to examine 
the localization of STARD11 to the MVB . Results: STARD11 
expression was abundant in hepatocytes by western blot 
analysis . PA-induced EV release was significantly reduced 
in STARD11 knockout (KO) IMH and Huh7 cells, whereas 
basal EV release was identical between WT and KO cells . 
Next we quantified ceramide content in PA-induced EVs . 
PA-treatment led to a significant increase in C16:0 cera-
mide in EVs derived from WT cells with a lack of C16:0 
ceramide accumulation intracellularly . Conversely, in KO 
cells C16:0 ceramide was not enriched in PA-induced EVs 
and it accumulated intracellularly . These data suggest that 
STARD11 mediates the efficient transport of newly formed 
ceramide from the ER to the MVB and in its absence cells 
are unable to traffic ceramide to the MVB . Lastly, immuno-
fluorescence microscopy demonstrated that the localiza-
tion of STARD11 on the MVB was increased in PA treated 
cells consistent with its role in trafficking ceramide to the 
MVB . Conclusions: Our results suggest that STARD11 medi-
ates the biogenesis of PA-induced ceramide–enriched EVs 
due to the transport of newly synthesized ceramide from 
the ER to the MVB . We have identified a novel pathway 
for the formation of lipotoxic EVs . Future studies will focus 
on the functional consequences of this pathway .
Disclosures:
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STAT3 deficiency prevents hepatocarcino-
genesis and promotes transdifferentiation of 
hepatocytes into biliary cells in chronic liver 
injury of mice.
Mitsuhiko Abe1, Takafumi Yoshida2,1, Jun Akiba3, Yu Ikezono1, 
FUMITAKA WADA1, Atsutaka Masuda1, Takahiko Sakaue1, 
Toshimitsu Tanaka1, Hideki Iwamoto1, Toru Nakamura1, 
Sata Michio1, Hironori Koga1, Akihiko Yoshimura4, 
Takuji Torimura1; 1Division of Gastroenterology, Department 
of Medicine, Kurume University School of Medicine, Kurume, 
Japan; 2Kurume Clinical Pharmacology Clinic, Kurume, Japan; 
3Department of diagnostic pathology, Kurume university 
hospital, Kurume, Japan; 4Department of Microbiology and 
Immunology, Keio University School of Medicine, Tokyo, 
Japan

Backgrounds and Aims: Interleukin-6/JAK/STAT3 pathway 
is essential for liver regeneration and hepatocarcinogen-
esis . Although the role of STAT3 in cell proliferation and 
survival in liver regeneration has been well studied, the 
differentiative role of STAT3 remains to be elucidated . The 
aim of our study was to reveal the role of STAT3 not only 
in hepatocarcinogenesis but also in biliary ductular prolif-
eration during chronic liver injury . Material and Methods: 
We generated the hepatocyte-specific STAT3 knockout 
(STAT3Δhep) mice by crossing STAT3fl/fl with Albumin-Cre 
transgenic mice . Wild-type (control) and STAT3Δhep mice 
received drinking water with thioacetamide (TAA), 
a classic hepatotoxic reagent . The difference in liver 
between those two mice was evaluated by Hematoxylin 
and eosin staining, Azan staining, immunohistochemical 
staining, immunoblotting analysis, and quantitative real-
time PCR . Results: Both compensatory hepatocytes prolif-
eration and hepatocellular carcinoma (HCC) formations 
of STAT3Δhep mice were significantly decreased compared 
with those of control mice, whereas inflammatory infil-
trates, necrotic changes of hepatocytes, and fibrosis were 
augmented by STAT3 deficiency . On the other hand, 
biliary ductular proliferation of STAT3Δhep mouse liver was 
significantly increased around both periportal and centri-
lobular area compared with that of control mouse liver . 
The numbers of Keratin 19-positive bile ducts/ductular 
structures of STAT3Δhep mouse liver were also significantly 
higher than those of control mouse liver . Sex determining 
region Y-box9 (SOX9), which is required for transdiffer-
entiation of hepatocytes into cholangiocytes, was up-reg-
ulated in hepatocytes of STAT3Δhep mice . Furthermore, 
STAT3 deficiency enhanced Yes-associated protein (YAP) 
tyrosine (Y357) phosphorylation and nuclear localization 
of YAP in the hepatocytes, leading to up-regulation of 
SOX9 expression . Conclusion: These findings suggest that 
STAT3 regulates transdifferentiation of hepatocytes into 
cholangiocytes through YAP/SOX9 axis activation as well 
as hepatocellular proliferation . Our study provides a new 
insight into understanding novel role of STAT3 in both 
biliary repair and inhibition of HCC development during 
liver injury .
Disclosures:

Sata Michio - Grant/Research Support: GlaxoSmithKline

The following people have nothing to disclose: Mitsuhiko Abe, 
Takafumi Yoshida, Jun Akiba, FUMITAKA WADA, Atsutaka Masuda, 
Hideki Iwamoto, Toru Nakamura, Hironori Koga, Akihiko Yoshimura, 
Takuji Torimura



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 719A

 Denotes AASLD Presidential Poster of Distinction

1339
The effects of aging on polarization and lipid 
droplets in hepatocytes.
Sun Woo Sophie Kang1, Dong Fu3, David Le Couteur1,2, Vic-
toria Cogger1,2; 1Aging and Alzheimers Institute and ANZAC 
Research Institute, The University of Sydney and Concord 
Hospital, Sydney, NSW, Australia; 2Charles Perkins Centre, 
The University of Sydney, Sydney, NSW, Australia; 3Eshelman 
School of Pharmacy, University of North Carolina, Chapel Hill, 
NC

Background: Hepatocytes have a unique polarization 
arrangement where apical domains of the adjacent cells 
make up a tubular structure, known as bile canaliculus . 
This polarized morphology is important for hepatocyte 
function and viability . Loss of polarity can result in exces-
sive accumulation of bile, toxins and metabolites that can 
lead to hepatocellular damage as seen in liver diseases 
such as cholestasis, liver fibrosis and cirrhosis, and liver 
carcinoma . Ageing is associated with increased suscep-
tibility to liver diseases and impaired hepatic function, 
however the effect of ageing on hepatocyte polarization 
is unknown . Using collagen sandwich culture of hepato-
cytes, we compared the reestablishment of hepatocyte 
polarization in young and old mice . Method: Hepatocytes 
were freshly isolated from young (3 months) and old (24 
months) C57BL6 male mice and seeded on glass-bottomed 
dishes coated with type 1 collagen . After 4 hours of attach-
ment, cells were overlaid with collagen and polarization 
was assessed every 12 hours over 72 hours . Lipid droplet 
staining and confocal microscopy were used to quantify 
lipid droplets . Polarization was determined by immuno-
fluorescence and confocal microscopy of apical protein 
ATP-binding cassette sub-family B member 1 and tight 
junctional protein Zonula occludens-1 . ATP levels were 
quantified . Results: Immunofluorescence revealed that 
hepatocytes from old mice polarized at a faster rate than 
young hepatocytes . Furthermore, there were significantly 
more and larger lipid droplets in the hepatocytes of old 
mice from the beginning of hepatocyte polarization . Lipid 
droplets remained large in old hepatocytes after 60 hours 
even after the formation of the bile canalicular network . 
In young mice, reduction of lipid droplet numbers was 
evident after 24 hours . Polarization is an energy-depen-
dent cellular process . ATP levels rapidly peaked within 24 
hours in old hepatocytes whereas in young hepatocytes 
levels increased more slowly and peaked after 48 hours . 
Conclusions: Hepatocytes from old mice polarize and accu-
mulate ATP more rapidly than young hepatocytes . This 
may be associated with more and larger lipid droplets that 
persist during culture . These changes might contribute to 
age-related changes in hepatic function and susceptibility 
to diseases such as fatty liver .
Disclosures:

The following people have nothing to disclose: Sun Woo Sophie Kang, 
Dong Fu, David Le Couteur, Victoria Cogger

1340
Reduction of Organelle Motility by Removal of 
Potassium and Other Solutes
John W. Murray, David Yin, Allan W. Wolkoff; Albert Einstein 
College of Medicine, Bronx, NY

Background: Cytoskeletal based trafficking of organelles 
is associated with fundamental activities such as delivery 
of cargo to the plasma membrane, sorting of endocytic 

content to lysosomes, and maintenance of mitochondria . 
Although changes in the solute composition of serum 
and cytosol can accompany liver injury, no studies have 
indicated whether such changes can affect organelle 
trafficking . Methods: To assess the effects of eliminating 
specific solutes on organelle motility and cell metabolism, 
we utilized time lapse multi-channel fluorescent micros-
copy of living cells, automated high content measure-
ment of organelle movement and fluorescence intensities, 
ATP-dependent in vitro motility assays, and extracellular 
flux analysis of pH and oxygen consumption . Results: Expo-
sure of the human hepatoma cell line, Huh-7, to medium 
lacking K+, Na+, or Cl- led to a 60-70% reduction in intracel-
lular movement of organelles containing fluorescent EGF 
(FL-EGF) (p< 0 .01 for all) . Focusing on K+, we found that 
exposure to K+ free medium reduced motility in all cell 
lines that were examined including 3T3, HeLa, MDCK, and 
293FT, and for all organelles that were examined including 
endosomes and lysosomes (FL-EGF and Lysotracker), auto-
phagosomes (LC3-GFP), and mitochondria (TMRE) . As 
previously established, K+ free medium also inhibited 
endocytosis . We expected that diminished cellular metab-
olism would precede loss of organelle motility . However, 
extracellular flux analysis showed near normal mitochon-
drial oxygen consumption and only a small decrease in 
extracellular acidification, the latter suggesting decreased 
glycolysis or proton efflux . Other energy dependent activ-
ities such as the accumulation of organelle and cytosolic 
markers, Lysotracker, TMRE, DiBAC4(3), and the exclusion 
of propidium iodide remained intact, as did the microtu-
bule cytoskeleton . We also studied the motility of purified 
fluorescent endosomes on microtubules in vitro . Similar 
to results in living cells, movement of endosomes on puri-
fied microtubules was reduced by 53 .9% (p<0 .001) and 
32 .1% (p<0 .05) in the absence of K+ or Na+, respectively . 
Conclusions: These results suggest that organelle motile 
machinery in living cells and in vitro requires and may be 
regulated by levels of common solutes such as K+ and Na+ . 
This unexpected finding could have important implica-
tions for understanding the pathobiology of cellular injury 
or other conditions associated with altered solute balance 
within cells . 
Disclosures:

Allan W . Wolkoff - Consulting: Alexion Pharmaceuticals
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1341
MAL2 overexpression promotes collective cell 
migration, a feature of metastatic epitheli-
al-derived cancer cells
Alfonso Lopez Coral, Pamela L. Tuma; Biology, The Catholic 
University of Amercia, Washington, DC

Over 80% of all human carcinomas are derived from polar-
ized epithelial cells that are characterized by the loss of or 
failure to achieve polarity . Thus, it is important to consider 
how loss or dysregulation of polarized protein trafficking 
contributes to malignant transformation . This is of partic-
ular interest to us because MAL2 (myelin and lymphocyte 
protein 2) - a protein that we have been investigating in 
studies of polarized hepatic trafficking for several years - is 
highly up-regulated in a host of human cancers including 
renal carcinoma, cholangiocarcinoma, and cancers of the 
stomach, breast, ovary and pancreas . High MAL2 expres-
sion has also been linked to a bad prognosis in patients 
with ovarian or pancreatic cancer, yet how MAL2 over-
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expression leads to cancer progression is not known . To 
identify possible mechanisms, we overexpressed WT MAL2 
in hepatoma-derived Clone9 cells that lack endogenous 
MAL2 . We determined that MAL2 overexpression led to 
actin-based protrusion formation with MAL2 localized to 
their tips . Because the MAL2 cytosolic N-terminus encodes 
VPPPP and FPAP sequences that resemble the F/L/W/YPPPP 
recognition sites for EVH1 (enabled, VASP, homology1) 
motifs present in the actin-associated Ena/VASP proteins, 
we engineered recombinant adenoviruses with either or 
both of these proline-rich motifs mutated to alanines . In 
cells expressing the FPAP or double mutant, actin protru-
sion were not observed . Surprisingly, Boyden chamber 
assays indicated that migration was not enhanced in 
the MAL2 overexpressing cells which we confirmed with 
scratch assays imaged with the CytoSmart live cell imaging 
platform . However, closer examination of the MAL2-ex-
pressing cells displayed features of cells undergoing 
collective cell migration, a hallmark of epithelial derived 
metastatic cells . Consistent with this invasive phenotype, 
we also noticed that the Golgi were oriented toward the 
migrating front in WT MAL2 expressing cells . Another 
feature of invasive cells is that they display altered polarity 
with directional membrane delivery and recycling to the 
invasive front . Thus, by extension, “polarized” protein 
trafficking must exist in invasive cells . We predict that 
MAL2-induced actin protrusions and a more invasive 
phenotype may be explained by its role in directional 
membrane delivery that is mediated by its dual specificity 
in associations with rafts and actin binding proteins, a 
possibility we continue to explore .
Disclosures:

The following people have nothing to disclose: Alfonso Lopez Coral, 
Pamela L . Tuma

1342
State of activation of Hepatic Stellate Cells 
determines their role in Hepatocellular Carci-
noma progression or arrest
Dola Das1, Xin Li2, Ehsan Fayazzadeh3, Nischal Koirala1, Gor-
don McLennan1,3; 1Biomedical Engineering, Lerner Research 
Institute, CCF, Cleveland, OH; 2School of Medicine, Case West-
ern reserve University, Cleveland, OH; 3Radiology, Imaging 
Institute, Cleveland, OH

Background: Cancer associated fibroblasts (CAF) are 
present in the tumor microenvironment (TME) and play a 
significant role in tumor immunity, growth and metastasis . 
In the liver, hepatic stellate cells (HSC) are activated upon 
injury and contribute towards 90% of liver fibroblasts . 
Activated HSC synthesizes collagen (Col), alpha smooth 
muscle actin (α-SMA), are involved in extracellular matrix 
remodeling and has immunogenic properties . Activated 
HSC are also associated with hepatic fibrosis/cirrhosis . 
Considering that 90% of HCC patients have an underlying 
condition of cirrhosis, this study was aimed to under-
stand the role of HSC in HCC generation and progression . 
Methods: HSC was detected in HCC microenvironment 
by immunohistochemistry done in HCC tissue samples . 
Conditioned media (CM) from Human HSC cell line LX2 
and primary HSC isolated from mouse were used to treat 
tumor cells (N1S1, Morris and HepG2) and measure tumor 
cell invasion using Trevigen cell invasion assay kit . Simi-
larly, proliferation and cytotoxicity in tumor cells in pres-
ence or absence of HSC-CM was measured by Promega Cell 
Titer kit . Expression profile of Heat shock protein 70 (HSP 

70) and Apoptosis inducing factor (AIF) was evaluated 
by Western blot analysis . Confocal microscopy was done 
to determine cellular localization of AIF post treatment 
with HSC-CM . Secondary antibody conjugated with Alexa 
Flour 488 was used for AIF, Mitotracker deep red for mito-
chondria and Bispenzamide was used for nuclear staining . 
Images were collected using a Leica microscope (DM5500B) 
and pixel intensities were quantified . Result: Immunohis-
tochemistry demonstrated that HSC was localized in the 
tumor microenvironment . LX2-CM induced tumor cell 
invasion and expression of HSP 70 associated with poor 
disease prognosis . Interestingly LX2-CM also induced cyto-
toxicity in all tumor cell lines investigated . Cytotoxicity 
induced by LX2-CM was mediated by a BCL2/caspase inde-
pendent mechanism which involved increased expression 
and nuclear localization of AIF in tumor cells . Data from 
LX2-CM was further validated using primary HSC isolated 
from mouse liver . It was observed that CM from quiescent 
HSC in Day 2 and 5 were more toxic compared to that 
from activated HSC in day 10 . Conclusion: Data indicate 
distinct role of quiescent vs . activated HSC in HCC tumor 
generation and progression . During HSC activation there 
is a shift in the cells from an anti-tumorigenic to a pro-tu-
morigenic role . Further study is required to understand 
detailed molecular mechanisms involved in quiescent HSC 
mediated tumor toxicity which promises new paradigm in 
HCC therapy .
Disclosures:

Gordon McLennan - Advisory Committees or Review Panels: B Braun, 
Surefire, Rene Medical, Siemens; Consulting: Bard; Grant/Research Support: 
Bard, Sirtex; Speaking and Teaching: Medtronic, Seimens

The following people have nothing to disclose: Dola Das, Xin Li, 
Ehsan Fayazzadeh, Nischal Koirala

1343
The divergent roles of matriptase and HAI-1 in 
human hepatocyte and biliary duct epithelium
Yee Hui Yeo1,2, Chen-Yong Lin1, Michael Johnson1; 1George-
town University, ARLINGTON, VA; 2Stanford University, Palo 
Alto, CA

Cell surface proteolysis plays important role in diverse 
mechanisms in liver, including blood coagulation, lipid 
synthesis, entry of hepatitis virus and tumor invasion . It has 
been suggested that the kunitz-type serine protease inhib-
itors HAI-1 and HAI-2 were responsible for the pathogen-
esis of biliary atresia . However, the detailed mechanism 
remains elusive, particularly for which proteases are under 
the control of HAIs . Previous literature has shown that 
the type 2 transmembrane serine protease, matriptase is a 
cognate target protease of HAIs . In the current study, we 
aim to determine the expression and functional linkage 
of matriptase and HAIs in human liver . We showed that 
matriptase and HAI-1 were positively stained in hepato-
cyte and biliary duct epithelium while HAI-2 demonstrated 
weak positivity in both hepatocyte and biliary duct epithe-
lium . The differential expression of these three proteins 
was manifested in human liver tissue . In biliary duct 
epithelial, matriptase and HAI-1 were stained on intercel-
lular junction, similar to their expression in epidermis and 
other ductal system (mammary duct and salivary duct) . 
This expression pattern implied their potential role in the 
pathogenesis of biliary atresia, in which tight junction of 
biliary duct epithelium is disrupted . Unexpectedly, matrip-
tase and HAI-1 demonstrated granular pattern in hepato-
cyte . In addition, we performed subcellular fractionation 
and subsequent western blot of frozen pieces of human 
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liver . We revealed a predominant expression of matrip-
tase and HAI-1 in the membrane fraction . We further 
analyzed the ex vivo functional linkage of matriptase with 
HAI-1 and HAI-2 . Our study revealed a potential role of 
matriptase-HAI-1 interaction in the pathogenesis of biliary 
atresia and an unexpected function of these proteins in 
hepatocyte .

Figure 1 (a) The expression of matriptase, HAI-1 and HAI-2 
in human liver tissue (left panel: 200X, right panel: 400X) (b) 
The expression of matriptase, HAI-1 and HAI-2 in subcellular 
fractionation of fresh human liver tissue (Cy: cytoplasma; 
Mb: membrane; Nc: nucleus)

Disclosures:

The following people have nothing to disclose: Yee Hui Yeo, Chen-
Yong Lin, Michael Johnson

1344
Hepatic Stellate Cell-Induced Cytotoxicity in 
Liver Cancer Cells: Special Role of Apoptosis 
Inducing Factor (AIF)
Ehsan Fayazzadeh1,2, Dola Das2, Min Lang3, Xin Li3, Nischal Koi-
rala2, Gordon McLennan1,2; 1Imaging Institute, Cleveland 
Clinic, Cleveland, OH; 2Lerner Research Institute, Cleveland 
Clinic, Cleveland, OH; 3Case Western Reserve University School 
Of Medicine, Cleveland, OH

BACKGROUND AND AIMS: The tumor microenviron-
ment including activated hepatic stellate cells (HSCs) has 
a major contribution to hepatocellular carcinoma (HCC) 
pathobiology . The role of activated HSCs in HCC progres-
sion and invasion has been already established; however, 
there is emerging evidence about the paradoxical role of 
HSCs in tumor cell death with little known facts about the 
underlying mechanisms . The purpose of this study was to 
evaluate the cytotoxic effects of HSCs on a multitude of 
human and rat liver cancer cell lines with primary focus 
on AIF expression and nuclear localization . METHODS: 
Rat hepatoma N1S1 and Morris cells were treated with 
serum-free conditioned media collected from HSC LX2 
cell lines for 18h . Cell proliferation/cytotoxicity colori-
metric assay was performed to evaluate viability (n=6, for 
each N1S1 test group; n=8, for each Morris test group) . 
N1S1 cell lysates were also assessed for AIF expression 
by Western blotting (n=6) . Immunocytochemistry was 
performed on human (HepG2) and rat (Morris) tumor cell 
cultures treated with HSC LX2 conditioned media for the 
study of AIF localization . Results were compared with the 
cultures with no treatments or with doxorubicin (10μM) 
as controls . Quantitative data were analyzed by analysis 
of variance (ANOVA) . RESULTS: For both N1S1 and Morris 
cell experiments, cellular proliferation was significantly 
lower in the cultures conditioned with HSC LX2 media 
than in doxorubicin or no-treatment groups (P < 0 .0001) . 
AIF expression was also higher in this group, with results 
comparable to the cultures treated by doxorubicin . Immu-

nocytochemistry revealed complete nuclear localization of 
AIF in HSC LX2-conditioned media group versus near-com-
plete nuclear localization and mitochondrial localization 
of AIF in doxorubicin and untreated groups, respectively . 
CONCLUSION: Our results confirm the HSC LX2 condi-
tioned media induced cytotoxicity with the presumptive 
role of AIF . Further research is advocated to propagate 
the experiment on human HSC primary cell cultures and 
understand the molecular mechanisms involved .
Disclosures:
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1345
Rab1a Binds to and Recruits the Minus-end-di-
rected Kinesin, KifC1, to Early Endocytic Vesi-
cles
Xintao Wang1, Aparna Mukhopadhyay3, Allan W. Wolkoff1,2; 
1Marion Bessin Liver Research Center, Albert Einstein College 
of Medicine, Bronx, NY; 2Anatomy and Structural Biology, 
Albert Einstein College of Medicine, Bronx, NY; 3Dept. of Bio-
logical Sciences, Presidency University, Kolkata, India

Background: In previous studies we identified the func-
tional microtubule-based molecular motors associated 
with endosomes and the contribution of opposing forces 
generated by KifC1 (minus end kinesin) and Kif5B (plus 
end kinesin) in early endosome fission . This fission process 
is essential for sorting of vesicle contents to the correct 
subcellular compartments . We found that Rab1a was 
required for recruitment of KifC1 to early endosomes and 
showed that FLAG-KIFC1 and Rab1a-sfGFP co-immunopre-
cipitated when overexpressed in HEK-293 cells . Because 
studies based on overexpression of these proteins may not 
reflect their true roles in vesicle processing, we have now 
performed studies on endogenously expressed KifC1 and 
Rab1a in the human hepatoma cell line Huh7 . Methods: 
Huh7 cells were cultured in RPMI 1640 with 10% FBS to 90% 
confluence . The cells were harvested, washed with PBS and 
treated with lysis buffer (50 mM Tris, 150 mM NaCl, 5 mM 
MgCl2, and 1% NP-40, pH 7 .4) containing protease inhib-
itors . The cell lysate was pre-cleared with agarose beads 
conjugated with mouse non-immune IgG . Protein A linked 
mouse monoclonal KifC1 antibody or mouse non-immune 
IgG were then added to the pre-cleared lysate, followed by 
rotation for 2 hr at 4°C . The beads were washed multiple 
times in lysis buffer and bound proteins were eluted with 
2% SDS-containing Laemmli sample buffer at 95°C for 5 
min . The eluate was immunoblotted for KifC1 and Rab1a 
under reducing conditions . Results: Immunoblot analysis 
of the original Huh7 cell lysates revealed the presence of 
both KifC1 and Rab1a . Rab 1a was undetectable following 
immunoblot analysis of proteins eluted from the mouse 
non-immune IgG pulldown of Huh7 lysate . In contrast, 
when mouse IgG against KifC1 was used for the pulldown, 
abundant Rab1a was detected as was KifC1 . Conclusions: 
1. The presence of Rab1a in the KifC1 immunoprecipitate 
of wild type Huh7 cells validates our earlier findings in 
HEK-293 cells overexpressing tagged constructs of both 
proteins . 2. These data explain the virtual absence of KifC1 
on early endocytic vesicles prepared from Huh7 cells in 
which Rab1a was stably knocked down using antisense 
technology . 3. These results support our hypothesis that 
Rab1a is a master regulator of early endosome sorting and 
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fission consistent with its role in recruiting the minus end 
directed kinesin, KifC1, to these vesicles .
Disclosures:

Allan W . Wolkoff - Consulting: Alexion Pharmaceuticals

The following people have nothing to disclose: Xintao Wang, 
Aparna Mukhopadhyay

1346
The Cytoskeletal Protein β-Actin Mediates  
T Cell Apoptosis during Acute Liver Allograft 
Rejection in a Rat Model
Genshu Wang, Xiaolong Chen, Jun Zheng, Jianye Cai, Hui Li, 
Shihui Li, Li Wang, Daorou Cheng; hepatic surgery, The third 
affiliated hospital of Sun Yat-sen university, Guangzhou, 
China

Cytoskeletal proteins and associated regulatory proteins 
are essential for maintaining cell structure and growth . 
β-actin is a major component of the cytoskeleton, and its 
remodeling is involved in lymphocyte migration, infiltra-
tion and apoptosis . However, little is known about the 
effects of changes in β-actin expression on lymphocyte 
cell fate, particularly during acute rejection after liver 
transplantation in a rat model . In our studies, grafts were 
harvested on days 5, 7 or 9 after allogeneic liver transplan-
tation . The acute rejection grade was histopathologically 
evaluated . Recipient-derived CD8+ T lymphocytes gradu-
ally infiltrated liver allografts during severe acute rejec-
tion . CD8+ T lymphocyte apoptosis increased to a peak 
on day 7 and then decreased . Changes in β-actin expres-
sion were consistent with the apoptotic rate of CD8+ T 
lymphocytes in both allografts and peripheral blood based 
on western blotting and immunohistochemistry results . 
Additionally, jasplakinolide, a β-actin-stabilizing drug, 
caused apoptosis of CD8+ T lymphocytes . In conclusion, 
our study is the first to describe the fluctuating expres-
sion and dynamics of the cytoskeletal protein β-actin and 
its potential role in the pathogenesis of acute rejection 
following rat liver transplantation . Our results enhance 
our understanding of the role of CD8+ T lymphocytes in 
acute rejection and suggest that β-actin regulation leads 
to T cell apoptosis .
Disclosures:

The following people have nothing to disclose: Genshu Wang, 
Xiaolong Chen, Jun Zheng, Jianye Cai, Hui Li, Shihui Li, Li Wang, 
Daorou Cheng

1347
Cold storage of porcine hepatocytes
Yi Li1,2, Harvey S. Chen1, Mohammed F. Shaheen1, Dong-
Jin Joo1, Bruce Amiot1, Scott L. Nyberg1; 1Mayo Clinic, Roch-
ester, MN; 2Pathology Laboratory, West China Hospital, 
Chengdu, China

Background & aims Cell-based therapies for liver disease 
such as the bioartificial liver rely on a large mass of high 
quality hepatocytes . In preliminary studies (rat hepatocytes 
at low cell density), cold storage at 4 Celsius preserved the 
viability and functionality of hepatocytes during transpor-
tation better than frozen cryopreservation . The purpose 
of this study was to optimize conditions for high density 
cold storage of porcine hepatocyte spheroids . Methods 
Porcine hepatocytes were isolated by a three-step perfu-
sion method; hepatocyte spheroids were formed by 24 h 
rocked culture technique at high cell density (5×106 cells/
ml) . Spheroids were then maintained in rocked culture 

at 37 Celsius (control condition) or stored at 4 Celsius for 
24, 48 or 72 h in four different cold storage solutions: 
Histidine-Tryptophan-Ketoglutarate (HTK) alone; HTK + 1 
mM deferoxamine (DEF); HTK + 5 mM N-acetyl-L-cysteine 
(NAC); HTK + 1 mM DEF + 5 mM NAC . Viability, ammonia 
clearance, albumin production, gene expression, and 
P450 activity of spheroids was measured after rewarming . 
Results We observed that cold-induced injury was reduced 
significantly by the iron chelator (DEF) . Viability of hepato-
cyte spheroids stored in HTK + 1 mM DEF was significantly 
increased compared with the other cold storage groups . 
In fact, all performance metrics of porcine hepatocyte 
spheroids cold-stored for 24 h under these conditions were 
similar to cells stored under control conditions . Loss of 
ammonia detoxification was a more sensitive measure of 
cell injury than albumin production at 48 and 72 h . Conclu-
sions HTK supplemented with DEF provided stable cold 
storage of porcine hepatocyte spheroids . This cold storage 
medium appears suitable for storage and transportation 
of porcine hepatocyte spheroids for up to 72 h prior to 
clinical cell therapy .
Disclosures:
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1348 w
Aspirin and the Risk of Hepatocellular Carci-
noma Development in Patients with Compen-
sated Alcoholic Cirrhosis
Minjong Lee1, Sangdeok Shin1, Sang Hoon Lee1, Sohee Oh2, 
Tae Suk Kim1, Ji Hyun Kim1, Myungho Kang1, Minjeong Kim1, 
Seung-Joo Nam1, Jin Myung Park1, Sung Chul Park1, Dae 
Hee Choi1, Chang Don Kang1, Sung Joon Lee1; 1Internal Medi-
cine, Kangwon National University Hospital, Seoul, Korea (the 
Republic of); 2Department of Biostatistics, Seoul Metropolitan 
Government Seoul National University Boramae Medical Cen-
ter, Seoul, Korea (the Republic of)

Background and Aims: Aspirin therapy has shown protec-
tive effects against hepatocellular carcinoma (HCC) in 
preclinical studies . However, it is unclear whether aspirin 
therapy lowers the risk of HCC in patients with compen-
sated alcoholic cirrhosis . Methods: A retrospective analysis 
of data from 973 consecutive patients with compensated 
alcoholic cirrhosis who abstained from alcoholic drinking 
was performed . The primary and secondary outcomes 
were development of HCC and bleeding events, respec-
tively . Risk was compared between patients with aspirin 
treatment and patients who were not treated (non-aspirin 
group) using a time-varying Cox proportional hazards 
model for total population to minimize immortal time 
bias and propensity score-matching analysis . Results: The 
aspirin group included 222 patients and the non-aspirin 
group had 751 patients . During the study period (median 
duration of 4 .6 years), 133 patients (13 .6%) developed 
HCC . In time-varying Cox proportional analyses, the 
aspirin group showed a significantly lower risk of HCC 
(hazard ratio [HR]: 0 .27; 95% confidence interval [CI]: 
0 .10–0 .74; P=0 .011) . In propensity score-matched pairs, 
aspirin therapy significantly reduced the risk of HCC (HR: 
0 .27; 95% CI: 0 .09–0 .76; P=0 .015) . In bleeding risk, aspirin 
therapy was not associated with a higher bleeding risk 
(HR: 0 .51; 95% CI: 0 .25–1 .06; P=0 .07) . Conclusions: Aspirin 
therapy reduces the risk of HCC in patients with compen-
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sated alcoholic cirrhosis without significantly increasing 
bleeding risk .
Disclosures:

The following people have nothing to disclose: Minjong Lee, Dae Hee Choi

1349 w
Trial Design: Phase I study to evaluate safety 
and anti-tumor activity of autologous T cells 
with alpha-feto protein (AFPc332T) receptor in 
patients with advanced hepatocellular carci-
noma (HCC)
Richard S. Finn2, Lynn Feun3, Robin K. Kelley4, Elliot Norry1, 
Sulabha Ranganathan1, Andrew B. Gerry1, Miguel Maroto1, 
Rafael G. Amado1; 1Adaptimmune, Philadelphia, PA; 2UCLA 
Jonsson Comprehensive Cancer Center, Los Angeles, CA; 3Syl-
vester Comprehensive Cancer Center, Miami, FL; 4UCSF Helen 
Diller Family Comprehensive Cancer Center, San Francisco, CA

Background: AFP is an abundant serum protein in the fetus 
but is transcriptionally repressed shortly after birth . Reap-
pearance of AFP in adults is associated with liver regenera-
tion, hepatitis, chronic liver diseases, or malignant growth, 
and elevation of serum AFP is associated with poor prog-
nosis in HCC . Tissue microarrays suggest the frequency and 
intensity of IHC staining to be lower in non-HCC tissue 
than in HCCs that express AFP . When HCC expresses AFP, 
it tends to be homogeneous and of high intensity, which 
is attractive for an immunotherapy target . We have devel-
oped an enhanced affinity TCR engineered to target AFP . 
AFPc332T specifically recognizes the HLA-A*02-restricted 
AFP peptide antigen FMNKFIYEI . Extensive preclinical 
safety evaluations have been performed . This study will 
determine safety and tolerability of AFPc332T in advanced 
HCC . Methods: This is a first-in-human study in patients 
with histologically confirmed HCC not amenable to trans-
plant, resection or loco-regional therapy and failed/intol-
erant sorafenib treatment . Patients must be positive for 
the HLA-A*02:01 allele . HLA-A*02:02, HLA-C*0404 and 
HLA-B*5103 alleles are excluded due to potential alloreac-
tivity of the AFP TCR . Patients must have AFP expression by 
IHC of ≥2+ in ≥40% HCC tumor cells, and ≤5% at any level 
in non-cancerous liver tissue by IHC . Other key eligibility 
criteria include Child Pugh≤ 6, ECOG 0-1 and adequate 
organ function . Autologous T cells obtained through 
leukapheresis are positively selected and expanded with 
CD3/CD28 magnetic beads and transduced with a self-in-
activating lentiviral vector expressing an affinity enhanced 
AFP-specific TCR . Patients will be enrolled using a modi-
fied 3+3 design and dosed as shown in the table below 
to evaluate safety, tolerability and dose limiting toxici-
ties (DLT) . Up to 30 patients may be enrolled including 
up to 12 patients at a selected dose . The primary objec-
tive is evaluation of the safety, tolerability and cell dose 
range for future studies, and the secondary objective is 
evaluation of anti-tumor activity . Exploratory objectives 
include evaluations of persistence of AFPc332T over time to 
be correlated with safety parameters and with antitumor 
activity, antigen spreading as a mechanism of response, 
and evaluation of post-treatment biopsies and surrogate 
tissues for biomarkers of immune response, antitumor 
activity and resistance . This study is open for enrollment .
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Identification of serum cold inducible 
RNA-binding protein as a novel biomarker that 
predicts survival in patients with resectable 
hepatitis B-related hepatocellular carcinoma
Mengyun Ke, Yue Wang, jia zhang, Jian Dong, Yi Lv, Rongq-
ian Wu; Shaanxi Provincial Center for Regenerative Medicine 
and Surgical Engineering, First Affiliated Hospital of Xi’an 
Jiaotong University, Xi’an, China

Background: Cold inducible RNA-binding protein (CIRP) 
is a cold shock protein (CSP) . The biological function of 
intracellular CIRP is to stabilize specific mRNAs and facili-
tate translation for survival advantage under stress condi-
tions . CIRP can be released into the circulation . However, 
at present, there is no information available on the clinical 
significance of serum CIRP in cancer . The purpose of this 
study was to investigate the diagnostic and prognostic 
value of circulating CIRP in hepatocellular carcinoma 
(HCC) . Methods: A total of 420 participants, including 124 
healthy controls, 13 asymptomatic HBV carriers, 39 chronic 
hepatitis patients, 71 liver cirrhosis patients, and 173 
HCC patients, were recruited in this study . All of the HCC 
patients in this cohort underwent hepatic resection in our 
institute from 2012 to 2016 . CIRP levels in the serum were 
measured by ELISA . Results: HCC patients had significantly 
higher levels of serum CIRP than healthy controls and 
patients with non-malignant chronic liver diseases . Serum 
levels of CIRP were robustly associated with 3-year survival 
in HBV-related HCC patients after curative resection . 
Elevated serum CIRP level is an independent predictor of 
poor survival in patients with resectable HCC . Moreover, 
serum CIRP combined with AFP exhibited a better perfor-
mance in distinguishing HCC from non-HCC cirrhosis than 
AFP alone . Conclusion: Serum CIRP can serve as a novel 
biomarker that identifies patients at risk for poor prog-
nosis after curative resection and be used in combination 
with AFP in the diagnosis of HCC .
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Predictive value of serum CIRP for overall survival after hepa-
tectomy in HCC patients
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Development and Validation of a Primary Scle-
rosing Cholangitis Patient-Reported Outcome 
(PSC-PRO) Instrument
Zobair M. Younossi1, Arian Afendy2, Maria Stepanova2, 
Andrei Racila2, Fatema Nader2, Rachel Gomel8, Ricky Safer8, 
Robert P. Myers3, Mani Subramanian3, John G. McHutchi-
son3, Cynthia Levy4, Christopher L. Bowlus5, Kris V. Kowdley6, 
Andrew J. Muir7; 1Center for Liver Diseases, Department of 
Medicine, Inova Fairfax Hospital, Falls Church, VA; 2Center 
for Outcomes Research Liver DIsease, Washington DC, DC; 
3Gliead Sciences, Foster City, CA; 4University of Miami School 
of Medicine, Miami, FL; 5Gastroenterology and Hepatology 
University of California Davis, Sacremento, CA; 6Liver Center 
Swedish Medical Center, Seattle, WA; 7Medicine Duke Univer-
sity School of Medicine, Durham, NC; 8PSC Partners, Green-
wood Village, CO

Background: PSC is a chronic, progressive liver disease 
associated with inflammation and biliary fibrosis leading 
to cholangitis, cirrhosis, and impairment of PROs . Since 
a disease-specific PRO instrument is not available, our 
objective was to develop and validate a PSC-specific 
PRO measure . Methods: Extensive literature review and 
in-depth interviews with PSC experts explored concepts 
relevant to PSC . A conceptual framework was developed 
consistent with FDA’s PRO guidance . Next, concept elic-
itation interviews were conducted with 20 PSC adults to 
ensure relevance of items . PSC-PRO instrument contains 
2 modules . Module 1: 13-item daily assessment of chronic 
PSC symptoms (the Symptoms domain), and Module 2: 
29-item weekly assessment of the functional impact of PSC 
on 7 domains (Physical Function, Activities of Daily Living, 
Work Productivity, Role Function, Emotional Impact, Social 
and Leisure Function, and Quality of Life) . Cognitive inter-
views were conducted to ensure content validity . Subse-
quently, PSC-PRO underwent full psychometric testing in 
PSC subjects who also completed the Chronic Liver Disease 
Questionnaire (CLDQ), Short Form 36 (SF-36), Primary 

Biliary Cholangitis (PBC)-40, and 5D-itch Questionnaires . 
Test-retest reliability was assessed in a subgroup who 
repeated PSC-PRO completion within 4-6 weeks of their 
intital assessment . Both internal and construct validity 
were evaluated . Self-reported clinical data were collected . 
Results: 93 PSC subjects (44±13 years, 33% male, 72% 
employed, 40% cirrhotic, 16% history of decompensa-
tion, 38% history of depression, and 69% IBD) completed 
PSC-PRO and other PRO instruments; 52 subjects repeated 
PSC-PRO within days (IQR, 26-47) . PSC-PRO had excel-
lent internal consistency (Cronbach alpha=0 .87-0 .94) and 
discriminant validity (all 42 items had highest correlations 
with their own domains) . There were good to excellent 
correlations between PSC-PRO domains and relevant 
domains of SF-36, CLDQ, and PBC-40 (absolute R=0 .70-0 .89; 
all p<0 .0001) but mild correlations (R=0 .32-0 .59, p<0 .001) 
with 5D-itch scale . Construct validity testing confirmed 
ability of PSC-PRO to discriminate patients according to 
cirrhosis, gender, history of depression, and weight loss 
(all p<0 .05) but not by IBD (p>0 .05) . Finally, test-retest 
reliability was excellent for most domains with intra-class 
correlations ranging from 0 .76-0 .90 (all p<0 .001) . Conclu-
sions: PSC-PRO is a disease-specific instrument developed 
according to FDA PRO guidance . The instrument can be 
self-administered and has excellent psychometric charac-
teristics . PSC-PRO should be used to assess the impact of 
PSC and its potential therapies in clinical trials of these 
patients .
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GNS561 a new quinoline derivative inhibits 
the growth of hepatocellular carcinoma in a 
cirrhotic rat and human PDX orthotopic mouse 
models
Firas Bassissi1, Zuzana Macek Jilkova2,3, Sonia Brun1, 
Jerome Courcambeck1, Jennifer Tracz1, Keerthi Kurma2,3, 
Cindy Serdjebi1, Corinne Chaimbault1, Benoit Quentin1, 
Eric Raymond1, Philippe Halfon1, Thomas Decaens3,4; 1Geno-
science Pharma, Marseille, France; 2Université Grenoble 
Alpes, Grenoble, France; 3Institute for Advanced Biosciences, 
Research Center UGA / Inserm U 1209 / CNRS 5309, Grenoble, 
France; 44- Clinique Universitaire d’Hépato-gastro-
entérologie, Pôle Digidune, CHU Grenoble, Grenoble, France

Hepatocellular carcinoma (HCC) remains a major health 
problem, often diagnosed at late stages with limited 
number of therapeutic options . New drugs with original 
mechanisms of action are urgently aimed to improve 
current armamentarium in HCC patients . Quinoline deriv-
atives are novel class of oral small molecules inducing 
multiple cellular effects such as inhibition of autophagy, 
induction of apoptosis, and cell cycle modulation . The aim 
of these studies was to assess tolerance and efficacy of a 
new quinolone derivative GNS561 . In vitro experiments 
were realized with viability, apoptosis and migration in 
tumor cells in HCC cell lines and primary tumor . Drug toler-
ance and plasma and liver pharmacokinetic were evalu-
ated after single and repeated dosing in mice and rat . 
GNS561 and sorafenib efficacy in vivo were evaluated in a 
PDX orthotopic BALB/c-nu mouse model and in a diethyl-
nitrosamine (DEN)-induced HCC cirrhotic rat model . AFP, 
cell proliferation and tumor weight and size were assessed 
in mice . In rat tumor progression was followed by MRI, 
pathological analysis (tumor size and number), immuno-
histochemistry and PCR analysis after 6weeks of treat-
ment . GNS 561 shows potent anti-proliferative activity 
when assayed against a panel of human tumor cell lines 
and notably against a panel of HCC patient primry tumors 
even in those with sorafenib resistance (Mean EC50 3μM vs 
11μM for sorafenib) . GNS561 is highly selectively trapped 
in the liver . Plasma and liver PK in mice and rats after 
single and repeated doses confirm this selectivity with 
good tolerance and oral bioavailability . In PDX mouse 
model, tumor growth was significantly reduced by GNS561 
with a dose-response manner, this tumor regression was 
associated with AFP level decreases by 72% with GNS561 
(p=0 .002) and 54% with sorafenib (p=0 .046) compared to 
control . In rat model, mean number of tumors was signifi-
cantly lower in GNS561 at 15mg/kg group (n=50 .6), in 
sorafanib at 10mg/kg (n=65 .1) and in combination group 
(n=40 .6), when compared to control (n=100 .4; p=0 .0024, 
p= 0 .029 and p=0 .0002) . Tumor decrease measured by 
MRI was associated with a significantly reduced prolifer-
ation of tumor cells particularly in GNS561 group (70%) 
and combination (84%) compared to control, whereas 
the effect of sorafenib alone on proliferation was modest 
(30%) . GNS561 is a liver selective drug with good tolerance 
and promising efficacy in different HCC animal models . 
GNS 561 was more efficient than sorafenib to control 
tumor growth in preclinical models . Based on its safe 
toxicity profile and potent activity in rodent models, GNS 
561 is now aimed to further reach clinical development in 
patients with HCC in 2017 .
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High expression of miR-196a is associated with 
progression of hepatocellular carcinoma
Shen-Yung Wang1,3, Chih-Li Chen4, Yi Chi2, Yen-Hua Huang5,6, 
Chien-Wei Su7,8, Rachel Wen-Juei Jeng1,9, Jaw-Ching Wu1,2; 
1Institute of Clinical Medicine, National Yang-Ming Univer-
sity, Taipei, Taiwan; 2Translational Research Division, Medical 
Research Department, Taipei Veterans General Hospital, Tai-
pei, Taiwan; 3Division of Gastroenterology, Department of 
Medicine, MacKay Memorial Hospital, Taipei, Taiwan; 4School 
of Medicine, Fu-Jen Catholic University, Taipei, Taiwan; 5Insti-
tute of Biomedical Informatics, National Yang-Ming Uni-
versity, Taiwan, Taiwan; 6Center for Systems and Synthetic 
Biology, National Yang-Ming University, Taipei, Taiwan; 
7Division of Gastroenterology and Hepatology, Department 
of Medicine, Taipei Veterans General Hospital, Taipei, Taiwan; 
8Faculty of Medicine, School of Medicine, National Yang-Ming 
University, Taipei, Taiwan; 9Department of Gastroenterology 
and Hepatology, Chang Gung Memorial Hospital, Linkou 
branch, Taipei, Taiwan

Background: MicroRNAs (miRNAs) are small RNAs involving 
in the regulation of a variety of biological processes, and 
may play important role in hepatocellular carcinoma (HCC) 
progression . miR-196a was reported to be upregulated 
during the differentiation of osteogenic human adipose 
tissue-derived mesenchymal stem cells and was associated 
with aggressive behaviors of various carcinomas . However, 
the role of miR-196a in HCC tumorigenesis or metastasis 
remains unknown . The present study aimed to examine 
the role and clinical significance of miR-196a in HCC . 
Methods: Expression of miR-196a was investigated in 83 
human HCC samples . Statistical analyses were performed 
to investigate the correlation between high or low level 
of miR-196a expression with demographic features of HCC 
patients . miR196a was examined in vitro with different 
HCC cell lines with reverse transcription and real-time 
qPCR . The effects of miR-196a inhibition in cell migra-
tion, sphere formation, and transendothelial capabilities 
were evaluated by knocking down mir-196a with lenti-
virus containing miR-196a shRNA . The effects of miR-196a 
suppression on HCC xenotransplant and metastasis were 
further studied in a mouse model . Results: High expres-
sion of miR-196a was significantly associated with more 
macrovascular invasion, non-early stages, higher incidence 
of recurrence, and shorter tumor-free follow-up . Kaplan-
Meier analysis showed high expression of miR-196a was 
associated with higher cumulative incidence of recurrence 
(Log-rank test, P=0 .01) . Knockdown of miR-196a decreased 
the cell migrating abilities, sphere formation, and tran-
sendothelial capabilities in vitro (P=0 .01) . Regarding in 
vivo metastasis model, the lungs from mice received HCC 
cells without knockdown of miR-196a showed signifi-
cantly more pulmonary metastasis than those received 
HCC cells with knockdown of miR-196a . Conclusion: Our 
study showed that high expression of miR-196a is associ-
ated with progression of HCC . Knockdown of miR-196a in 
vitro decreased invasiveness of HCC cells . Knockdown of 
miR-196a in vivo decreased the HCC tumor growth and 
suppressed angiogenesis and the transendothelial pulmo-
nary metastasis of HCC (P=0 .01) .
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Time course of treatment-emergent adverse 
events (TEAEs) in the randomized, controlled 
phase 3 RESORCE trial of regorafenib for 
patients with hepatocellular carcinoma 
progressing on sorafenib treatment
Philippe Merle1, Alessandro Granito2, Yi-Hsiang Huang3, 
György Bodoky4, Marc Pracht5, Osamu Yokosuka6, Olivier Ros-
morduc7, Valeriy Breder8, René Gerolami9, Gianluca Masi10, 
Paul J. Ross11, Shukui Qin12, Tianqiang Song13, Jean-
Pierre Bronowicki14, Isabelle Ollivier-Hourmand15, Masa-
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Gerold Meinhardt19, Jordi Bruix20; on behalf of the RESORCE 
Investigators; 1Groupement Hospitalier Lyon Nord, Hepatol-
ogy Unit, Lyon, France; 2Department of Medical and Surgical 
Sciences, University of Bologna, S. Orsola-Malpighi Hospital, 
Bologna, Italy; 3Division of Gastroenterology and Hepatol-
ogy, Taipei Veterans General Hospital, Institute of Clinical 
Medicine, National Yang-Ming University, Taipei, Taiwan; 4St 
Laszlo Teaching Hospital, Budapest, Hungary; 5Service d’On-
cologie Médicale, Centre Eugène Marquis, Rennes, France; 
6Department of Gastroenterology and Nephrology, Chiba 
University, Chiba, Japan; 7Department of Hepatology, Hôpital 
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and Université Pierre et Marie Curie, Sorbonne Universités, 
Paris, France; 8Russian Cancer Research Center n.a.N.Blokhin, 
Moscow, Russian Federation; 9CHU Timone, Université de la 
Méditerranée, Marseille, France; 10Azienda Ospedaliero-Uni-
versitaria Pisana, Pisa, Italy; 11King’s College Hospital NHS 
Foundation Trust, London, United Kingdom; 12Chinese Peo-
ple’s Liberation Army Cancer Center of Nanjing Bayi Hospital, 
Nanjing, China; 13Tianjin Medical University Cancer Hospital, 
Tianjin, China; 14INSERM 954, CHU de Nancy, Université de 
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CHU, Caen, France; 16Kindai University Faculty of Medicine, 
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pertal, Germany; 19Bayer HealthCare Pharmaceuticals, Whip-
pany, NJ; 20BCLC Group, Liver Unit, Hospital Clinic, University 
of Barcelona, IDIBAPS, CIBEREHD, Barcelona, Spain

Background: The international, randomized, controlled 
phase 3 RESORCE trial showed that regorafenib improves 
overall survival in patients with hepatocellular carcinoma 
(HCC) who had disease progression on sorafenib (HR 
0 .63, 95% CI 0 .50, 0 .79; 1-sided P<0 .0001) (Bruix, Lancet 
2017) . We describe the safety profile of regorafenib in 
RESORCE including time to onset of clinically relevant 
TEAEs . Methods: Adults with BCLC stage B or C HCC who 
tolerated sorafenib and had radiologic progression during 
sorafenib, Child–Pugh A liver function, and Eastern Coop-
erative Oncology Group performance status 0−1 were 
randomized 2:1 to regorafenib 160 mg/day or placebo 
on Weeks 1–3 of each 4-week cycle until progression, 
death, or unacceptable toxicity . Results: 567 patients were 
treated (regorafenib, n=374; placebo, n=193) . Median 
(IQR) time on treatment was 3 .6 months (1 .6–7 .6) for 
regorafenib and 1 .9 months (1 .4–3 .9) for placebo . Mean 
daily dose (SD) was 144 mg (21) for regorafenib and 157 
mg (10) for placebo . While grade ≥3 TEAEs were reported 
in 80% (regorafenib) and 59% (placebo) of patients, the 
majority of the most common TEAEs were grade 1 or 2 . 

Rates of grade 4 TEAEs were 11% for regorafenib and 7% 
for placebo; grade 5 TEAEs were higher in placebo (20% vs 
13%) . Most common grade ≥3 TEAEs occurring more often 
with regorafenib included hypertension (15% vs 5%), 
hand–foot skin reaction (HFSR; 13% vs 1%), fatigue (9% 
vs 5%), and diarrhea (3% vs 0%) . Median time to onset of 
these TEAEs was within 4 weeks (Table) . Hepatic failure 
events of grade ≥3 were more frequent with placebo (6% 
vs 3%), mainly due to grade 5 events (3% placebo; 1% 
regorafenib) . The rate of permanent discontinuation due 
to TEAEs was 25% for regorafenib and 19% for placebo, 
with drug-related TEAEs leading to permanent discontin-
uation in 10% and 4%, respectively . Rates of permanent 
discontinuation (regorafenib, placebo) due to selected 
TEAEs were 2%, 0 for HFSR; <1%, 1% for diarrhea; 2%, 3% 
for fatigue; and <1%, 0 for hypertension . Conclusions: In 
patients with HCC, adverse events were manageable and 
consistent with the known safety profile of regorafenib . 
The majority of common TEAEs occurred early in treat-
ment . There were no unexpected safety findings .

CTCAE, common terminology criteria for adverse events; IQR, 
interquartile range; NA, not applicable
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A phenotypic map of disseminated hepa-
tocellular carcinoma (HCC) shows clonal 
constrains in metastatic sites: a morphological 
study of 88 HCC autopsies.
Sebastiao N. Martins1,2, Alda Wakamatsu2, Carlos Villacor-
ta-Martin1, Aline K. Assato2, Amanda J. Craig1, Delia D’Avola1,3, 
Flair J. Carrilho4, Swan N. Thung5, Augusto Villanueva1,6, 
Venancio Avancini F. Alves2; 1Liver Diseases, Icahn School of 
Medicine at Mt. Sinai, New York, NY; 2Pathology, University of 
Sao Paulo, Sao Paulo, Brazil; 3CIBEREHD, Clinica Universidad 
de Navarra, Pamplona, Spain; 4Gastroenterology, University 
of Sao Paulo, Sao Paulo, Brazil; 5Pathology, Icahn School of 
Medicine at Mt. Sinai, New York, NY; 6Hematology and Med-
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Background: Advanced hepatocellular carcinoma (HCC) 
has dismal prognosis despite the recent approval of new 
systemic drugs (i .e . regorafenib) . Due to limited access to 
tissue samples at this stage, little is known about the drivers 
of HCC dissemination, as well as the clonal composition 
and heterogeneity of these patients . The main goal of our 
study is to provide a phenotypic map of metastatic HCC 
and infer patterns of cell dissemination . Methods: Between 
2000 and 2015, we identified 88 patients with viable HCC 
submitted to autopsy in a single hospital (out of 13,238 
total autopsies) . All patients had representative sampling 
of different tumor sites and vital organs (e .g . lungs, brain) . 
We constructed tissue arrays including 198 primary and 32 
metastatic nodules . All nodules were assessed for multiple 
histological features including degree of differentiation, 
nuclear grade and architectural pattern . We performed 
immunohistochemistry for markers of hepatocyte differ-
entiation (HepPar1), CTNNB1 mutation status (β-catenin 
and Glutamine Synthetase), HCC stem-like features (K19, 
CD44, EpCam), and EMT (Vimentin) . We estimated clonal 
composition based on the integration of morphological 
and IHC features in primary and metastatic sites on a 
patient-by-patient basis . Results: There were multinodular 
and metastatic diseases in 55/88 (62%) and 20/88 (22%) 
patients, respectively . Most patients were male (70%), 
with background cirrhosis (90%) due to hepatitis C (53%) . 
Metastatic sites included lung (16/88), lymph nodes (4/88), 
peritoneum (4/88) and adrenal gland (3/88) . Vascular inva-
sion (p<0 .001), poor histological differentiation (p<0 .001), 
solid or macro-trabecular architecture (p<0 .001), high 
nuclear grade (p=0 .002), and expression of K19 (p<0 .001), 
EpCam (p=0 .01) and Vimentin (p=0 .05) in the primary 
nodule were associated with the presence of metastases . 
Markers of WNT activation were found in 17/88 (19%) 
patients, and they were concordantly expressed in both 
primary and metastatic sites . All metastatic nodules shared 
morphological and IHC features with at least one primary 
tumor site . Combined morphologic and IHC inter-tumor 
heterogeneity was observed in 26/51 (51%) of the primary, 
while in only 2/10 (20%) of the metastatic sites . Metastases 
were significantly enriched in EpCam, K19 and Vimentin 
(p<0 .05) . Targeted sequencing of a panel of 58 HCC driver 
genes is currently ongoing . Conclusion: There is limited 
phenotypic heterogeneity in metastatic HCC compared 
to primary tissue, suggestive of evolutionary constrains 
during HCC dissemination . Metastatic HCC is significantly 
enriched in markers of epithelial de-differentiation .

Disclosures:

The following people have nothing to disclose: Sebastiao N . Martins, 
Alda Wakamatsu, Carlos Villacorta-Martin, Aline K . Assato, Amanda J . Craig, 
Delia D’Avola, Flair J . Carrilho, Swan N . Thung, Augusto Villanueva, 
Venancio Avancini F . Alves

1356 w
Healthcare Delivery System is Associated 
with Curative Treatment Receipt and Overall 
Survival in Patients with Hepatocellular Carci-
noma
Nicole E. Rich1, Adam C. Yopp2, Jorge A. Marrero1, San-
jeeva Kalva3, Mobolaji Odewole1, Angelica Canales1, 
Amit G. Singal1; 1Internal Medicine, Division of Digestive 
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Background: Safety-net health systems (SNH) dispro-
portionately care for racial/ethnic minorities and low 
socioeconomic status (SES) patients, who suffer worse 
hepatocellular carcinoma (HCC)-related outcomes . 
Comparing treatment delivery and outcomes across 
healthcare systems can identify mechanisms contributing 
to these disparities . Aims: Compare presentation, treat-
ment, and survival of HCC patients treated at an academic 
tertiary-care referral center (TCC) and a SNH Methods 
We performed a retrospective study of patients diag-
nosed with HCC between June 2008 and September 2016 
at a TCC and an associated SNH – both with multi-disci-
plinary tumor clinic/conference, staffed by the same set of 
providers . Multivariable logistic regression and Cox regres-
sion were used to compare early HCC detection (Milan 
criteria), curative treatment receipt (liver transplant, resec-
tion, or local ablation), and overall survival between health 
systems . Results: Of 966 patients, 70 .4% (n=680) were seen 
at the SNH . SNH patients were younger (mean 58 .0 vs . 63 .4 
years; p<0 .001), with a higher proportion of racial/ethnic 
minorities (31 .6% vs . 18 .3% Hispanic and 36 .5% vs . 18 .3% 
Black; p<0 .001), and uninsured/Medicaid (79 .3% vs . 8 .4%, 
p<0 .001) . Despite SNH patients having a higher propor-
tion of Child Pugh B/C cirrhosis (56 .2% vs . 45 .6%; p=0 .006), 
they were less likely to be seen by hepatology in the year 
prior to HCC diagnosis (21 .8% vs . 38 .3%, p<0 .001) or have 
HCC detected by surveillance (34 .3% vs . 48 .7%; p<0 .001), 
resulting in lower proportion of HCC within Milan Criteria 
(40 .7% vs . 50 .5%; p=0 .005) . In multivariable analyses, SNH 
status was associated with lower odds of early detection 
(OR 0 .69, 95%CI 0 .50-0 .94) and curative treatment (OR 
0 .33, 95%CI 0 .22-0 .49) . Only 50% of SNH patients within 
Milan underwent curative therapy vs . 75% at the TCC 
(p<0 .001) . After adjusting for early detection and cura-
tive treatment, hospital status was associated with worse 
survival (HR 1 .18, 95%CI 0 .98-1 .41), although not statis-
tically significant . SNH patients had median survival of 
7 .9 months vs . 13 .6 months for TCC patients (p<0 .001) . 
Survival differences were observed in the subset within 
Milan (20 .5 vs . 28 .4 months; p=0 .002) but not in those who 
underwent curative therapy (28 .0 vs . 30 .9 months, p=0 .80) . 
Conclusions: HCC patients at safety-net health systems 
are less likely to receive HCC surveillance and less likely 
to undergo curative treatment, even when diagnosed at 
an early stage, than those at tertiary-care referral centers, 
contributing to disparities in survival . System-level differ-
ences in care delivery likely in part explain racial/ethnic 
and socioeconomic disparities in HCC prognosis .
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Circulating Tumour Cell (CTC) biomarkers and 
the stratification of therapy for patients with 
hepatocellular carcinoma
Misti V. McCain1, Laura Ogle1, Jane Margetts2, Stuart McPher-
son2, Steven Masson2, Mark Hudson2, Ruchi Shukla1, 
David Jamieson1, Helen Reeves1,2; 1Northern Institute for Can-
cer Research, Newcastle upon Tyne, United Kingdom; 2New-
castle upon Tyne Hospitals NHS Foundation Trust, Newcastle 
upon Tyne, United Kingdom

Circulating tumor cells (CTC) are detected in 65% of 
patients with HCC and are associated with advanced 
stage & poor prognosis1,2 . As diagnostic biopsy is not typi-
cally performed for HCC, we explored CTC biomarkers as 
potential aids for treatment stratification . These include 
the catalytic subunit of DNA-Protein Kinase (DNA-PK) . 
DNA-PK promotes DNA damage repair & is upregulated 
in advanced HCC tissues where it predicts resistance to 
locoregional therapy3 . Blood samples (4ml) from 51 HCC 
patients at presentation (2014–2017) underwent red cell 
lysis & white cell depletion . Samples were processed with 
the ImagestreamX MKII . CTC detection was on the basis 
of size, DNA content & lack of CD45 expression2 . CTCs 
were further characterized with immunofluorescent anti-
bodies: CK & DNA-PK, in association with clinical parame-
ters . Candidate biomarkers p-ERK, c-MET and FGFR4 were 
explored in 10 patients . CTCs were detected in 36/51(71%) . 
Response to treatment was documented in 26/27 treated 
patients (OLTx 1; resection 2; ablation 4; TACE 14; medical 
therapy 6), with time to radiological progression (TTP) 
documented in 39 . As described previously, CTC >1/4ml 
(28/51) was associated with shorter TTP & survival . Neither 
presence nor number of CTC predicted the initial response 
to treatment . In 19/51 (37%) patients, DNA-PK +ve CTC 
were detected . Although there were no significant differ-
ences in age, sex, underlying etiology, liver function, 
tumor stage or treatment, the presence of DNA-PK CTC 
was significantly associated with poor response to primary 
treatment (Complete Response/Partial Response/Stable 
Disease/Progressive Disease: 1/5/0/6 vs 10/1/2/1 in DNA-PK 
CTC absent group, p<0 .001; locoregional subgroup 1/5/0/3 
vs 7/1/1/0; p=0 .004) . Overall (n=51) and in the locoregional 
subgroup (n=18), DNA-PK CTC were associated with 
shorter TTP (ALL: median 7 .0 vs 17 .3 months, p=0 .002; 
locoregional: 7 .0 vs >26 months; p=0 .008) . To date, in 
those receiving locoregional therapy, 9 without DNA-PK 
CTC remain alive, while 3/9 with DNA-PK CTC have died 
(p=0 .005) . c-met, p-ERK or FGFR4 +ve CTC were detected 
in 2/7; 4/10 and 1/2 cases studied, commonly in the pres-
ence of DNA-PK +ve CTC . This pilot study suggests that 
DNA-PK +ve CTC predict a lack of response to locoregional 
therapy, with shorter TTP and shorter survival . In patients 
with DNA-PK +ve CTC, medical therapy or clinical trials 
– possibly combination studies with a DNA-PK inhibitor – 
could be considered in preference to 1st line locoregional 
therapy . Medical therapy trials should include CTC charac-

terization . Dent et al (2016) In J Cancer Ogle et al. (2016) J 
Hep Cornell et al. (2015) Clin Cancer Res
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Cancer surveillance in primary sclerosing chol-
angitis is associated with improved clinical 
outcomes.
James H. Tabibian2, Ahmad Ali1, Ryan Lennon5, Navine Nass-
er-Ghodsi6, Moira Hilscher7, Marina G. Silveira3, Eliza-
beth J. Carey1, Keith D. Lindor4; Mayo Clinic, Yale University, 
Division of Gastroenterology, Olive View-UCLA Medical Cen-
ter; 1Mayo clinic, Phoenix, AZ; 2Division of Gastroenterology, 
Olive View-UCLA Medical Center, Sylamr, CA; 3Yale University, 
New Haven, CT; 4Arizona State University (ASU), Phoenix, AZ; 
5Division of Biomedical Statistics and Informatics, Mayo Clinic, 
Rochester, MN; 6Internal Medicine, Mayo Clinic, Rochester, 
MN; 7Gastrenterology and Hepatology, Mayo Clinic, Roches-
ter, MN

Introduction: Primary sclerosing cholangitis (PSC) is a risk 
factor for cholangiocarcinoma (CCA) and gallbladder 
cancer (GBCa) . Surveillance for GBCa is recommended, 
but the utility of surveillance for other hepatobiliary 
cancers (HBCa) in PSC, namely CCA and hepatocellular 
carcinoma (HCC), is unclear . We aimed to determine if 
surveillance is associated with improved survival after 
diagnosis of HBCa in patients with PSC . Methods: Records 
of patients with PSC at Mayo Clinic from 1995-2015 were 
reviewed to identify those who developed HBCa and 
had ≥1 year of follow-up . Patients were categorized and 
compared based on surveillance status (annual abdominal 
imaging plus serum CA 19-9 and α-feto protein) . Primary 
endpoints were HBCa recurrence, HBCa-related death, or 
all-cause death . Overall survival was assessed by Kaplan-
Meier method; HBCa-related survival was assessed using 
competing risks regression . Results: A total of 79 of 830 
PSC patients who met inclusion criteria were ultimately 
diagnosed with HBCa: 78% (54/79) developed CCA, 21% 
(17/79) HCC, 6% (5/79) GBCa, 3% (2/79) both CCA and HCC, 
and 1% (1/79) both HCC and GBCa . Cumulative follow-up 
was 712 and 283 person-years pre- and post-HBCa diag-
nosis, respectively . Fifty-one percent of patients (40/79) 
were under surveillance and 49% (39/79) were not; base-
line characteristics were similar between groups . Patients 
in the surveillance group had higher 5-year overall survival 
(68% vs . 20%, respectively; p<0 .001), as shown in Figure 1, 
and lower 5-year probability of experiencing an HBCa-re-
lated adverse event (32% vs . 75%, respectively; p<0 .001) 
compared to the no surveillance group . Conclusions: 
Surveillance for HBCa in patients with PSC is associated 
with significantly improved outcomes, including survival, 
following the diagnosis of HBCa . These findings have 
important management implications and illustrate the 
role of HBCa surveillance in PSC .
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Sorafenib versus transarterial chemoembo-
lization plus external beam radiotherapy in 
patients with hepatocellular carcinoma with 
major vascular invasion (START): a random-
ized phase 2 trial
Sang Min Yoon1, So Jung Lee2, Jong Hoon Kim1, Ji Hoon Shin2, 
Jihyun An3, Danbi Lee3, Ju Hyun Shim3, Han Chu Lee3, Baek-
Yeol Ryoo4, Young-Suk Lim3; 1Radiation Oncology, Asan Med-
ical Center, University of Ulsan College of Medicine, Seoul, 
Korea (the Republic of); 2Radiology, Asan Medical Center, 
University of Ulsan College of Medicine, Seoul, Korea (the 
Republic of); 3Gastroenterology, Asan Medical Center, Univer-
sity of Ulsan College of Medicine, Seoul, Korea (the Republic 
of); 4Medical Oncology, Asan Medical Center, University of 
Ulsan College of Medicine, Seoul, Korea (the Republic of)

Background: Sorafenib is a standard treatment for 
advanced stage hepatocellular carcinoma (HCC) with major 
vascular invasion . However, sorafenib is not a fully satis-
factory option in these patients due to insufficient objec-
tive response rate and modest survival benefit compared 
with placebo . Several reports have shown that combined 
transarterial chemoembolization (TACE) and radiotherapy 
results in promising objective response rates and improved 
clinical outcomes in advanced HCC patients . Here, we 
report the clinical outcomes of our randomized phase 2 
trial of sorafenib versus combined TACE and radiotherapy 
(TACE+RT) in patients with HCC with major vascular inva-
sion . Methods: We undertook an open-label, single-center, 
randomized phase 2 study (START) in treatment-naive 
patients with advanced HCC with major vascular invasion . 
Eligible patients were equally randomized by an interac-
tive web response system to receive either 400 mg twice 
a day of sorafenib or TACE+RT during the study period . 
Primary endpoint was the progression-free rate at 12 
weeks between the two treatment groups, and the results 
were analyzed by intention to treat . This study is registered 
at ClinicalTrials .gov . (NCT01901692) . Results: Between July 
29, 2013 and October 26, 2016, a total of 90 patients were 
enrolled and randomly assigned into either one of the two 

treatment groups . Forty-five patients were assigned to the 
sorafenib group and 45 patients to the TACE+RT group . 
Among the patients who started treatment, 40 patients 
(90 .9%) in the sorafenib group and 17 (37 .8%) in the 
TACE+RT group discontinued the study treatment within 
24 weeks, usually due to disease progression . At 12 weeks, 
objective responses were obtained in 2 patients (4 .7%) in 
the sorafenib group compared with 13 patients (28 .9%) 
in the TACE+RT group (p < 0 .001) . Progression-free rate 
at 12 weeks was noted in 30 .3% of the sorafenib group 
compared with 84 .4% in the TACE+RT group (p < 0 .001) . 
Progression-free survival at 24 weeks was 13 .7% in the 
sorafenib group and 65 .8% in the TACE+RT group (p < 
0 .001) . The adverse events were mainly grade 1 or 2 in 
severity in both groups; grade 3 or higher adverse events 
were observed in 12 patients (27 .3%) in the sorafenib 
group and 7 (15 .6%) in the TACE+RT group . Conclusion: 
In patients with advanced HCC with major vascular inva-
sion, combined TACE and radiotherapy showed a better 
progression-free rate at 12 weeks as well as a longer 
progression-free survival than did sorafenib . Further trials 
to compare the overall survival between the two treat-
ment groups are necessary .
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Direct Acting Antiviral Therapy is Associated 
with Shorter Time to HCC Recurrence but not 
Increased Risk of Recurrence
Amit G. Singal1, Maarouf A. Hoteit2, Binu John3, 
Laura M. Kulik5, Sheila L. Eswaran6, Janice H. Jou7, 
Tram T. Tran8, Robert J. Wong9, Kalyan R. Bhamidimarri10, 
Nicole E. Rich1, Robert Mitrani2, Venkata Rajesh Konjeti3, 
Elie Ghoulam6, Mobolaji Odewole1, Neehar D. Parikh4; 1Divi-
sion of Digestive and Liver Disease, UT Southwestern Medical 
Center, Dallas, TX; 2University of Pennsylvania, Philadelphia, 
PA; 3VCU, Richmond, VA; 4University of Michigan, Ann Arbor, 
MI; 5Northwestern University, Chicago, IL; 6Rush University, 
Chicago, IL; 7OHSU, Portland, OR; 8Cedars Sinai, Los Angeles, 
CA; 9Alameda Hospital, Oakland, CA; 10University of Miami, 
Miami, FL

Background: There are limited and conflicting data if 
direct acting antiviral (DAAs) for hepatitis C (HCV) are 
associated with risk of hepatocellular carcinoma (HCC) 
recurrence in those with a history of HCC who achieved 
complete response . Aims: Compare HCC recurrence and 
time-to-recurrence between DAA-treated and DAA-un-
treated HCV-infected patients with a history of treated 
HCC Methods: We performed a retrospective multi-center 
cohort study of 191 patients with HCV-related HCC who 
achieved complete response to HCC therapy between 
January 2013 and December 2016 at 10 U .S . health 
systems . Patients who received IFN-based therapy were 
excluded; remaining patients were categorized based on 
receipt of DAA therapy after complete response . Multi-
variable logistic regression and Cox regression were used 
to compare proportions with recurrence and time-to-re-
currence, respectively . Results: HCV genotypes included 
83 .4% G1, 4 .0% G2, 9 .1% G3, and 3 .4% G4 . Median tumor 
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size was 2 .3 cm; 76 .8% were unifocal, 15 .8% two nodules, 
4 .7% three nodules and 2 .6% four nodules . BCLC stage 
included 51 BCLC stage 0, 108 BCLC A, 28 BCLC B, 1 BCLC 
C, and 4 BCLC D HCC . Most (68 .1%) patients had complete 
response after single treatment, although 24 .3% had 2 
treatments, and 7 .6% had ≥3 treatments . Treatments 
were 31 .9% resection, 34 .5% local ablation, 27 .2% TACE, 
2 .6% TARE, and 3 .7% SBRT . Among 107 (57 .8%) treated 
with DAAs, most (73 .8%) received Harvoni ± ribavirin for 
12-24 weeks; SVR was achieved in 82 .3% . Recurrence was 
seen in 87 (46 .8%) patients, with no difference between 
DAA-treated and DAA-untreated patients (42 .5% vs . 
53 .3%, p=0 .15) . Adjusting for BCLC stage and HCC treat-
ment modality, DAA therapy was not associated with 
recurrence (OR 0 .66, 95%CI 0 .35 – 1 .22) . Median time-to-re-
currence was 364 days, with shorter time-to-recurrence in 
DAA-treated patients (median 554 vs . 223 days, p=0 .006) . 
Adjustment for BCLC stage and HCC treatment modality, 
DAA therapy was associated with time-to-recurrence 
(HR 0 .30, 95%CI 0 .11 – 0 .80) . Recurrence was most often 
(60 .0%) unifocal, but 15 .3% had >3 lesions, 3 .5% vascular 
invasion, and 8 .1% metastases . Recurrence burden did not 
differ between DAA-treated and DAA-untreated patients 
(p=0 .23) Treatment response was complete in 37 .0%, 
partial 20 .6%, stable 12 .7%, and progressive 27 .0%, 
with higher disease control rate in DAA-treated patients 
(83 .8% vs . 66 .0%, p=0 .02) . Conclusion: DAA therapy was 
not associated with increased risk of recurrence but was 
associated with shorter time-to-recurrence . Tumor burden 
of recurrence did not differ between the groups, and 
DAA-treated patients exhibited better disease control rate 
than DAA-untreated patients .
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Hepatocellular Carcinoma Surveillance using 
Ultrasound and AFP Improves Early Detection 
and Survival in Patients with Cirrhosis
Nicole E. Rich1, Adam C. Yopp2, Jorge A. Marrero1, Mobo-
laji Odewole1, Angelica Canales1, Amit G. Singal1; 1Internal 
Medicine, Division of Digestive and Liver Diseases, UT South-
western Medical Center, Dallas, TX; 2Surgery, UT Southwest-
ern Medical Center, Dallas, TX

Background: Hepatocellular carcinoma (HCC) surveil-
lance is recommended in patients with cirrhosis . Data are 
needed to evaluate how to optimize benefits . Aims: 1) 
Characterize the association between HCC surveillance and 
early tumor detection, curative treatment, and survival in 
patients with cirrhosis; 2) identify correlates for surveil-
lance failure; and 3) evaluate benefit of adding alpha feto-

protein (AFP) to ultrasound-based surveillance Methods: 
We performed a retrospective study of patients diagnosed 
with HCC between June 2008 and September 2016 at two 
U .S . health systems – a tertiary care referral center and 
a safety-net health system . Multivariable logistic regres-
sion and Cox regression were used to compare early HCC 
detection (BCLC stage 0-A), curative treatment receipt 
(liver transplant, resection, or local ablation), and overall 
survival between surveillance-detected and non-surveil-
lance detected patients . Results: Of 932 HCC patients, 
4 .7% were BCLC stage 0, 36 .5% stage A, 15 .3% stage B, 
24 .8% stage C, and 18 .7% stage D . Only 38 .5% (n=359) 
were detected by surveillance – 190 (52 .9%) by ultrasound 
alone, 122 (34 .0%) by ultrasound and AFP, and 47 (13 .1%) 
by AFP alone . Detection by surveillance was associated 
with hepatology care (OR 6 .7, 95%CI 4 .6-9 .5), primary 
care contact (OR 4 .3, 95%CI 3 .0-6 .2), being seen in the 
tertiary-care referral system (OR 2 .6, 95%CI 1 .7-3 .8), and 
Child Pugh A cirrhosis (OR 1 .7, 95%CI 1 .3-2 .4) . Surveil-
lance-detected patients were more likely to be found at 
BCLC stage 0-A (OR 5 .4, 95%CI 4 .1-7 .3; 66 .2% vs . 26 .4%) 
and receive curative treatment (OR 4 .1, 95%CI 3 .0-5 .4; 
71 .0% vs . 27 .5%) . Using AFP with ultrasound significantly 
increased the proportion of HCC found at an early stage 
compared to ultrasound alone (66 .2% vs . 55 .8%, p=0 .04) . 
Among surveillance-detected patients, surveillance failure 
(detection beyond BCLC stage A) was associated with 
Child Pugh class (33 .6% in Child Pugh B vs . 21 .6%, in Child 
Pugh A, p=0 .02) but not associated with gender (p=0 .33), 
liver disease etiology (p=0 .24), obesity (p=0 .15), or health 
system (p=0 .62) . HCC surveillance was also associated with 
improved survival in multivariate analysis (HR 0 .52, 95%CI 
0 .43-0 .62) after adjusting for patient demographics, Child 
Pugh class, and performance status . Median survival of 
surveillance-detected patients was 18 .1 months, compared 
to 5 .7 months for non-surveillance detected patients . 
Conclusion: HCC surveillance is associated with increased 
early tumor detection and improved survival . Using AFP in 
combination with ultrasound increases early tumor detec-
tion; however, surveillance tests are more likely to fail for 
early detection in Child Pugh B patients .
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Natural course and clinical implications of 
hypovascular lesions on dynamic CT and/or 
Gd-EOB-DTPA-enhanced MRI detected during 
the diagnosis of hepatocellular carcinoma
Hiroshi Imamura1, Yu Gyoda1, Hirofumi Ichida1, 
Jiro Yoshimoto1, Yoichi Ishizaki1, Ryohei Kuwatsuru2, 
Seiji Kawasaki1; 1Hepato-Biliary-Pancreatic Surgery, Juntendo 
School of Medicine, Tokyo, Japan; 2Radiology, Juntendo 
School of Medicine, Tokyo, Japan

Background: The natural course and clinical implications 
of hypovascular lesions on dynamic CT and/or Gd-EOB-DT-
PA-enhanced MRI (EOB-MRI) were investigated . Materials 
and Methods: One hundred and eleven patients with 
hepatocellular carcinoma (HCC) underwent examinations 
using both imaging modalities before hepatic resection . 
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First, we compared the detectability of accompanying 
hypovascular lesions during the portal phase of dynamic 
CT and the hepatobiliary phase of EOB-MRI . After hepa-
tectomy, we followed the patients to determine whether 
new classical HCCs developed from these unresected 
borderline lesions or emerged in different areas . Results: 
A total of 54 hypovascular lesions were detected . EOB-MRI 
detected 51 lesions, while dynamic CT identified 21 lesions 
(P < 0 .001) . Eleven lesions were resected at the time of the 
hepatectomy together with the main HCCs . Classical HCCs 
had developed from 52 .2% of the 43 unresected lesions at 
3 years after hepatic resection (lesion-by-lesion analysis) . 
Since 34 lesions were only identified using EOB-MRI and 
none of these lesions were resected at the time of hepatec-
tomy, we investigated the development of classical HCCs 
from these 34 lesions as well as 9 unresected lesions that 
were identified using both dynamic CT and EOB-MRI . The 
3-year rates of classical HCC occurrence were 39 .2% for the 
former group and 62 .5% for the latter group (P = 0 .29) . 
Lesions ≥10 mm tended to develop into classical HCC more 
frequently than lesions <10 mm (P = 0 .053) . Subsequently, 
we conducted a patient-by-patient analysis to compare 
the development of classical HCC from these hypovas-
cular lesions and the emergence of de novo classical HCC 
in other areas . The 3-year occurrence rate was 62 .2% for 
the former group and 55 .0% for the latter group (P = 
0 .83) . Finally, we compared the cumulative incidence of 
the appearance of de novo HCC lesions between patients 
with and those without hypovascular lesions identified 
using dynamic CT and/or EOB-MRI . Patients with hypo-
vascular lesions tended to have a higher appearance rate 
of de novo HCC (P = 0 .0205) . Conclusions: EOB-MRI was 
superior to dynamic CT for detecting hypovascular lesions 
in patients with classical HCC . Although 52 .2% of these 
hypovascular lesions had developed into classical HCCs at 
3 years after the initial hepatectomy, de novo HCCs also 
occurred at other sites . Thus, whether these hypovascular 
lesions should be resected together with the main tumours 
at the time of hepatectomy remains uncertain .
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Serum Wisteria Floribunda Agglutinin-Positive 
Sialylated Mucin 1 as a Biomarker of Hepatic 
Progenitor Cell/Biliary Features in Hepatocel-
lular Carcinoma and of Prognosis
Nobuharu Tamaki, Masayuki Kurosaki, Mayu Higuchi, Hit-
omi Takada, Yutaka Yasui, Kaoru Tsuchiya, Hiroyuki Nakani-
shi, Jun Itakura, Namiki Izumi; Musashino Red Cross Hospital, 
Tokyo, Japan

Background and Aims:Molecular classification of hepato-
cellular carcinoma (HCC) had been advocated because it 
has been correlated with clinical outcome . Several studies 
reported that some HCCs originate from hepatic progen-
itor cells (HPC) . The cells in such tumors are thought to 
express both hepatic and biliary features and have more 
aggressive biological characteristics . Serum Wisteria Flori-
bunda agglutinin-positive sialylated mucin 1 (WFA-si-
alylated MUC1) is a novel sensitive biliary marker . The 
aim of this study was to evaluate the diagnostic value of 
serum WFA-sialylated MUC1 levels as a marker of HCC 
with HPC/biliary features and of prognosis . Methods: 144 
patients who underwent complete radiofrequency abla-

tion of primary HCC and 74 patients who were treated 
with sorafenib for advanced HCC were enrolled . The asso-
ciation between serum WFA-sialylated MUC1 levels and 
immunohistochemical staining in the biopsy specimens 
was determined . Furthermore, the relationship between 
WFA-sialylated MUC1 levels and HCC recurrence and 
prognosis was evaluated . Results: A serum WFA-sialylated 
MUC1 level of 900 μL/mL was determined as the optimal 
cutoff value for prediction of HPC/biliary features staining 
[sialylated MUC1 and cytokeratin 19 (CK19)] . Sialylated 
MUC1- and CK19-positive staining was present in 42% and 
25%, respectively, of samples from patients with WFA-si-
alylated MUC1 ≥900 . The tissue positivity was significantly 
higher than in samples from patients with WFA-sialylated 
MUC1 <900 (10%, p = 0 .008, and 6%, p = 0 .04) . The 3-year 
cumulative incidence of HCC recurrence was 78 .9% in 
patients with WFA-sialylated MUC1 ≥900, significantly 
higher than in those with WFA-sialylated MUC1 <900 
(58 .6%, p = 0 .02) . On multivariate analysis, serum WFA-si-
alylated MUC1 levels was an independent predictor of 
HCC recurrence . Furthermore, the 3-year cumulative inci-
dence of HCC recurrence exceeding BCLC stage A was 
47 .6% in patients with WFA-sialylated MUC1 ≥900, signifi-
cantly higher than in those with WFA-sialylated MUC1 
<900 (24 .3%, p = 0 .01) . In patients who were treated with 
sorafenib, WFA-sialylated MUC1 levels were associated 
with overall survival . The 1-year survival rate in patients 
with high serum levels of WFA-sialylated MUC1 (≥500) was 
41 .7% and it was significantly lower than in patients with 
WFA-sialylated MUC1 <500 (57 .9%, p = 0 .03) . Conclusions: 
Serum WFA-sialylated MUC1 was associated with histo-
logical feature of HCC and recurrence and prognosis, and 
it could be a novel marker of HCC to guide therapeutic 
decision .
Disclosures:

The following people have nothing to disclose: Nobuharu Tamaki, 
Masayuki Kurosaki, Mayu Higuchi, Yutaka Yasui, Kaoru Tsuchiya, 
Hiroyuki Nakanishi, Namiki Izumi

1365
Multicenter, Randomized Pilot Study of the 
Effect of Sorafenib Dosing Schedule on Tolera-
bility and Drug Delivery
Roniel Cabrera1, Angel Alsina2, Denise M. Harnois3, Niko-
laos T. Pyrsopoulos4,5, Stephen A. Harrison6, Kenneth D. Roth-
stein7, Victor I. Machicao8, Joseph C. Ahn9, Yunfeng Dai10, 
Angela M. Bauer1, David R. Nelson1; 1Medicine, University 
of Florida, Gainesville, FL; 2Tampa General Hospital, Tampa, 
FL; 3Mayo Clinic, Jacksonville, FL; 4Florida Hospital, Orlando, 
FL; 5Rutgers University, Newark, NJ; 6Brooke Army Medical 
Center, San Antonio, TX; 7Drexel University, Philadelphia, PA; 
8University of Texas - Houston, Houston, TX; 9Loyola Univer-
sity Medical Center, Chicago, IL; 10Department of Biostatistics, 
CTSI, University of Florida, Gainesville, FL

Background: In clinical practice, off-target toxicities with 
sorafenib (Sor) for unresectable hepatocellular carcinoma 
(uHCC) result in frequent dose reductions and interrup-
tions . In this multicenter, randomized study, we eval-
uate the impact of ramp-up dosing (RD) versus standard 
dosing (SD) for Sor on tolerability in patients with uHCC 
as measured by cumulative dose delivered over time . 
Methods: Eligible patients with uHCC, Child-Pugh A/B 
cirrhosis (score ≤ 8), and performance status (PS) ≤2 are 
randomized on a 1:1 basis to SD (Sor 400 mg twice daily) 
or RD (Sor 200 mg daily at day 0, increasing to 200 mg 
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bid at day 14, 600 mg daily on day 21, then full dosing of 
400 mg bid at day 28) . Cumulative dose delivered at 2, 4 
and 6 months of treatment were compared . During study 
period the Sor dose, medical data, concomitant treat-
ments, adverse events (AE) and tolerability were assessed . 
Results: A total of 120 patients were enrolled across 9 sites, 
of which 63 randomized to SD and 57 to RD . No signifi-
cant differences between the groups were observed across 
gender, age, and ethnicity . Both groups were comparable 
across etiologies of liver disease, MELD score, Child-Pugh 
score, tumor burden, and BCLC stage . The majority of 
the patients had average MELD scores <10, compensated 
cirrhosis compatible with Child-Pugh A (76% SD vs . 70% 
RD), and advanced HCC (67% SD vs . 56% RD) . The cumu-
lative dose (mean/median) of Sor with SD when compared 
with RD was significantly higher at 2-months (28674/28800 
vs . 21137/24600, p=0 .005) and 4-months (53692/49800 vs . 
41523/38000, p=0 .025) . The higher cumulative dose of Sor 
with SD versus RD persisted at 6-months (64579/56800 vs . 
52302/45600, p=0 .106) but was not statistically significant . 
Rates of discontinuation were similar for SD and RD at 
2-months (21% vs . 25%, p=0 .60), 4-months (33 .9% vs . 
42 .9%, p=0 .32), and 6-months (58 .1% vs . 48 .2%, p=0 .28) . 
In both groups, the majority of the permanent discontin-
uations with SD and RD were due to AE (58% vs . 74%, 
p=0 .19) . A similar rate of dose reductions (65% vs . 60%, 
ns) and dose interruptions (46% vs . 33%, ns) occurred with 
SD and RD . Overall, a similar incidence of AE was observed 
with SD (98%) and RD (100%) . Incidence of serious AE 
also occurred at a similar rate with SD (25%) and RD 
(23%) . Conclusion: Overall, we did not observe a statisti-
cally significant benefit to the RD regimen of Sor over SD 
for patients with uHCC with respect to cumulative dose, 
discontinuations due to AE, and overall frequency of AE . In 
conclusion, titration of sorafenib when directly compared 
to SD did not improve tolerability and drug delivery in 
patients initiating treatment with Sor for their uHCC .
Disclosures:
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A Prognostic Impact of Fibroblast-derived 
Cytokine, IL-34 in Non-hepatitis B virus-, 
Non-hepatitis C virus-related Hepatocellular 
Carcinoma Patients with Chronic Liver Disease
Yu Noda1, Takumi Kawaguchi1, Masaaki Korenaga2, Masa-
hito Nakano1, Takashi Niizeki1, Hironori Koga1,3, Tat-
suya Kanto2, Takuji Torimura1,3; 1Division of Gastroenterology, 
Kurume University School of Medicine, Kurume, Japan; 2The 
Research Center for Hepatitis and Immunology, National Cen-
ter for Global Health and Medicine, Ichikawa, Japan; 3Liver 
Cancer Research Division, Research Center for Innovative Can-
cer Therapy, Kurume University, Kurume, Japan

Background & Aim: Hepatic fibrosis is a prognostic factor 
for non-hepatitis B virus-, non-hepatitis C virus-related 
hepatocellular carcinoma (NBNC-HCC) . IL-34, a fibro-
blast-derived cytokine, promotes collagen synthesis by 
hepatic stellate cells and differentiation of tumor-associ-
ated macrophages . The aim of this study is to investigate 
the impact of serum IL-34 level on prognosis of NBNC-HCC 
patients with chronic liver disease (CLD) . Patients and 
Methods: We enrolled NBNC-HCC patients with CLD who 
were diagnosed from 2005 to 2015 (n=126, median age 
71, female/male 34/92, median BMI 24 .1, median serum 
albumin levels 3 .79 g/dL, curative treatment/non-curative 
treatment 71/55, median survival term 29 .3 months [0 .6 
-123 .2 months]) . Serum IL-34 level was measured by ELISA . 
Patients were classified into the high or low IL-34 groups 
according to the median serum IL-34 level, and the differ-
ence in characteristics between the 2 groups was examined 
by univariate analysis . Correlation between serum IL-34 
level and variables was examined by Pearson’s correlation 
analysis . Furthermore, profiles associated with the survival 
were investigated by decision-tree analysis . Results: In the 
high IL-34 group, platelet count and prothrombin activity 
were significantly lower, and Fib-4 index was significantly 
higher than the low IL-34 group . There was no signifi-
cant difference in survival term between the 2 groups . A 
significant negative correlation was seen between serum 
IL-34 level and platelet count (r2=0 .0580, P=0 .0066) or 
prothrombin activity (r2=0 .0750, P=0 .0021) . There was 
a significant positive correlation between serum IL-34 
level and Fib-4 index (r2=0 .0723, P=0 .0023) . While, there 
was no significant correlation between serum IL-34 level 
and survival term . A decision-tree algorithm for survival 
was created with 2 variables to classify 3 groups . Group 
1: 74 .5% patients were alive, when patients underwent 
curative treatment (hepatectomy or radiofrequency abla-
tion) and serum IL-34 level<9 .808 pg/mL . Group 2: 41 .6% 
patients were alive, when patients underwent curative 
treatment and serum IL-34 level≥9 .808 pg/mL . Group 3: 
49 .1% patients were alive, when patients underwent 
non-curative treatment . In Kaplan-Meier method, survival 
rate in the Group 1 was significantly higher than the 
Group 2 and 3 (3- and 5-year survival rate: Group 1, 83 .7% 
and 72 .8%; Group2, 65 .9% and 32 .9%; Group 3, 42 .9% 
and 23 .0%; P<0 .0001) . Conclusion: We demonstrated that 
“curative treatment for HCC and lower serum IL-34 levels” 
was a better prognostic profile for NBNC-HCC patients 
with CLD . Along with treatment for HCC, regulation of 
IL-34 could be a new therapeutic strategy for NBNC-HCC 
patients .
Disclosures:
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1367
Comparison of Determinants for Hispan-
ic-White and Black-White Disparities in Hepato-
cellular Carcinoma Prognosis
Nicole E. Rich1, Adam C. Yopp2, Mobolaji Odewole1, Cait-
lni C. Murphy3, Jorge A. Marrero1, Amit G. Singal1; 1Internal 
Medicine, Division of Digestive and Liver Diseases, UT South-
western Medical Center, Dallas, TX; 2Surgery, UT South-
western Medical Center, Dallas, TX; 3Clinical Sciences, UT 
Southwestern Medical Center, Dallas, TX

Background: Racial/ethnic minorities have higher hepa-
tocellular carcinoma (HCC) mortality than non-Hispanic 
whites . Prior research is limited to administrative data 
lacking granular data on tumor characteristics and liver 
dysfunction . Aim: Characterize racial/ethnic disparities 
in presentation, treatment, and survival among HCC 
patients . Methods: We performed a retrospective study 
of patients diagnosed with HCC between January 2008 
and December 2016 at two U .S . health systems (safe-
ty-net hospital and tertiary care center) . We used multi-
variable logistic regression and Cox proportional hazard 
models to identify predictors of curative therapy receipt 
(liver transplantation, surgical resection, or local ablation) 
and overall survival . Results: Of 952 HCC patients, 32 .7% 
were white, 31 .0% black, 26 .3% Hispanic and 10 .1% 
other races . Compared to whites, blacks were more likely 
to have viral hepatitis (89 .4% vs . 74 .5% OR 2 .89, 95%CI 
1 .84-4 .53) and Hispanics more often had NASH (23 .7% vs . 
7 .8%; OR 3 .69, 95%CI 2 .46-5 .54) . A higher proportion of 
Hispanics had Child Pugh B/C cirrhosis than whites and 
blacks (62 .6% vs . 50 .8% and 45 .6%, respectively; p<0 .001 
for both) . There were no racial differences in the propor-
tion detected by surveillance (41 .6% vs . 37 .0% vs . 34 .6% 
for whites/blacks/Hispanics; p=0 .22) . Hispanics were less 
likely to be detected at an early Barcelona Clinic Liver 
Cancer (BCLC) stage (stage 0/A) than whites (36 .7% vs . 
45 .6%; OR 0 .69, 95%CI 0 .49-0 .97); however, there was no 
difference in early detection between blacks and whites 
(40 .8% vs .45 .6%; OR 0 .82, 95%CI 0 .60-1 .13) or blacks and 
Hispanics (40 .8% vs . 36 .7%; OR 1 .19, 95%CI 0 .84-1 .68) . 
Overall, 24 .8% of whites, 27 .8% of blacks, and 14 .0% of 
Hispanics received curative treatment . After adjusting for 
BCLC stage, Hispanics were less likely than whites (OR 0 .49, 
95%CI 0 .28-0 .88) to receive curative therapy but there was 
no difference between blacks and Hispanics (OR 0 .70, 
95%CI 0 .43-1 .15) or blacks and whites (OR 1 .43, 95%CI 
0 .87-2 .35) . Median survival among treatment-eligible 
patients was 12 .2 months . Blacks had worse survival than 
whites (10 .7 vs . 14 .3 months; HR1 .35; 95%CI 1 .05-1 .72), but 
survival was similar between whites and Hispanics (14 .3 
vs . 12 .4 months; HR 0 .96, 95%CI 0 .74-1 .25), adjusting for 
BCLC stage, curative therapy receipt and Child Pugh class . 
Conclusion: Hispanic-white disparities in HCC prognosis 
appear to be driven by different determinants than black-
white disparities . Blacks have worse survival than whites 
despite similar tumor stage and curative therapy receipt . 
Conversely, Hispanics were detected at a later tumor stage 
than whites, but have similar stage-adjusted survival .
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1368
Differences in the Prevalence of Cancer Stem 
Cells and Features of Intrahepatic versus 
Ductal Cholangiocarcinoma Cell Lines
Jiaqi Yang, Yuewen Gong, Gerald Minuk; University of Mani-
toba, Winnipeg, MB, Canada

Background: Based on their anatomical location, cholan-
giocarcinoma (CCA) can be classified as either intrahepatic 
(ICC) or ductular (DCC) . ICCs tend to be mass forming, 
invasive, recurrent and metastasize whereas DCCs grow 
locally and if diagnosed early, can be cured by surgical 
resection . Both tumors tend to be resistant to chemo-
therapy . Self-renewal, tumor formation, invasiveness, 
metastasis, resistance to chemotherapy and plasticity are 
features that have been ascribed to the cancer stem cell 
(CSC) population of tumors . The purpose of this study 
was to determine if the prevalence and features of CSCs 
differ in ICC versus DCC human CCA cells lines . Methods: 
CSCs were identified by the expression of CD133, CD13, 
CD24 and CD44 surface markers on human HuCCT1 (intra-
hepatic) and KMBC (ductular) CCA cell lines . In vitro CSC 
features included self-renewal (maintenance of surface 
markers and spheroid formation in anchor-free media), 
tumor formation (colony formation in soft agar), migra-
tion (wound healing assay), sensitivity to chemotherapy 
(WST-1 assay) and plasticity (response to the hepatocyte 
inducing agents; BMP-4 and dexamethasone) . Results: All 
four CSC markers were expressed in 90%-100% of HuCCT1 
cells and continued to be expressed over 30 days of culture 
whereas expression was negligible (<5%) in KMBC cells . 
HuCCT1 cells generated spheroids in anchor-free media 
but KMBC cells did not . Both cell populations formed 
colonies in soft agar but significantly more colonies were 
derived from HuCCT1 cells (p<0 .05) . HuCCT1 cells migrated 
in wound healing assays to a greater extent than KMBC 
cells (p<0 .05) . HuCCT1 cells were also more resistant to 
gemcitabine compared to KMBC cells and both cell lines 
were equally resistant to fluorouracil in pharmacolog-
ical concentrations . Finally, cholangiocyte markers CK19 
and β-integrin expression were significantly down regu-
lated in HuCCT1 but not KMBC cells following exposure 
to BMP-4/dexamethasone . Conclusions: Based on these 
findings, CSCs may be more prevalent in ICC versus DCC 
tumors . Moreover, ICC cells demonstrate increased self-re-
newal, tumorigenesis, invasiveness, chemoresistance and 
plasticity compared to DCC cells . Thus, differences in the 
prevalence of CSCs and cell features may contribute to the 
observed differences in ICC and DCC tumor biology .
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The following people have nothing to disclose: Jiaqi Yang, Yuewen Gong, 
Gerald Minuk



734A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

1369
Health-related Quality of Life (HRQOL) and 
Disease Symptoms in Patients with Unresect-
able Hepatocellular Carcinoma (HCC) Treated 
with Lenvatinib (LEN) or Sorafenib (SOR)
Arndt Vogel1, Shukui Qin2, Masatoshi Kudo3, Stacie Hudgens4, 
Tatsuya Yamashita5, Jung-Hwan Yoon6, Laetitia Fartoux7, 
Krzysztof. Simon8, Carlos L. López9, Max Sung10, Corina E. Dut-
cus11, Silvija Kraljevic12, Toshiyuki Tamai11, Nathan Grunow4, 
Genevieve Meier11, Valeriy Breder13; 1Hannover Medical 
School, Hannover, Germany; 2Nanjing Bayi Hospital, Nanjing, 
China; 3Kindai University Faculty of Medicine, Osaka, Japan; 
4Clinical Outcome Solutions, Tucson, AZ; 5Kanazawa Univer-
sity Hospital, Kanazawa, Japan; 6Seoul National University 
Hospital, Seoul, Korea (the Republic of); 7Hôpital Saint-An-
toine, Paris, France; 8NZOZ Centrum Badan Klinicznych, Wro-
claw, Poland; 9Hospital Universitario Marques de Valdecilla, 
Santander, Spain; 10Tisch Cancer Institute at Mount Sinai, New 
York, NY; 11Eisai Inc., Woodcliff Lake, NJ; 12Eisai, Ltd., Hat-
field, United Kingdom; 13FSBSI N. N. Blokhin Russian Cancer 
Research Center, Moscow, Russian Federation

Background: A recent phase 3, randomized, open-label, 
noninferiority trial compared the efficacy and safety of 
LEN to SOR as first-line systemic treatment in unresectable 
HCC (954 patients) . The study included analyses to eval-
uate the impact of therapy for HCC on HRQOL . Methods: 
HRQOL was assessed using the European Organization 
for Research and Treatment of Cancer Quality-of-Life 
Questionnaire (EORTC QLQ-C30), the HCC-specific 
module (EORTC QLQ-HCC18), and the European Quality 
of Life (EQ-5D-3L) at baseline, Day 1 of each cycle, and 
off-treatment visit . Changes from baseline in both treat-
ment arms were assessed using linear-mixed models with 
selected covariates (baseline score, geographical region, 
macroscopic portal vein invasion and/or extrahepatic 
spread, ECOG-PS, body weight) . Time to worsening for 
each domain was represented as months to deteriora-
tion defined by a minimally important difference (MID) . 
Results: A total of 954 patients (LEN treatment n=478; 
SOR treatment n=476) were randomized and included 
in the intent-to-treat population . Baseline HRQOL scores 
were similar for patients receiving LEN or SOR across all 
domains . Significant changes from baseline HRQOL scores 
were noted for Nutrition, Diarrhea, Role Function (RF), 
Pain, and Body Image (BI) . In the QLQ-HCC18 Nutrition 
domain, lower adjusted mean scores in favor of LEN were 
reported at most time points with significant differences 
at Cycle 6 and Cycle 9 (p < 0 .05) . SOR was associated with 
worsening Diarrhea symptoms with lower adjusted mean 
scores in favor of LEN reported at Cycles 3, 6, 9, and 12 (p 
< 0 .01) . Median months to clinically meaningful worsening 
among each treatment group was statistically significant 
favoring LEN for the QLQ-C30 domains of RF (2 .0 vs 1 .9; 
p = 0 .0098), Pain (2 .0 vs 1 .8; p = 0 .0060), and Diarrhea 
(4 .6 vs 2 .7; p < 0 .0001), and in the QLQ-HCC18 domains 
of BI (2 .8 vs 1 .9; p = 0 .0041), and Nutrition (4 .1 vs 2 .8; p 
= 0 .0060) . Conclusions: Most domains met the noninfe-
riority assumption between LEN and SOR . The additional 
evidence of significant HRQOL benefits further support 
LEN in terms of functional deterioration delays .
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1370
IFN-free DAA treatment of cirrhotic HCV 
patients with or without history of HCC: a multi-
center prospective trial in Italy
Angelo Sangiovanni1, Eleonora Alimenti1, Elia Biganzoli10, 
Guglielmo Borgia6, Matteo Brunacci11, Maurizia R. Brunetto2, 
Roberta D’Ambrosio1, Silvia Fargion4, Roberto Filomia3, Mar-
tina Gambato5, Riccardo Gattai2, Edoardo G. Giannini11, 
Sergio Maimone3, Filippo Olivieri2, Gaia Pellegatta11, 
Giovanni Raimondo3, Maria Grazia Rumi9, Francesco P. Russo5, 
Ilaria Serio12, Natalia M. Terreni7, Luca Valenti4, Erica Villa8, 
Pietro Lampertico1; 1Division of Gastroenterology and Hepa-
tology, Fondazione IRCCS Ca’ Granda Ospedale Maggiore 
Policlinico - University of Milan, Milano, Italy; 2Hepatology 
Unit and Laboratory of Molecular Genetics and Pathology 
of Hepatitis Viruses, University Hospital of Pisa, Pisa, Italy; 
3Division of Clinical and Molecular Hepatology, University 
Hospital of Messina, Messina, Italy; 4Internal Medicine and 
Metabolic Diseases, Fondazione IRCCS Ca’ Granda Ospedale 
Maggiore Policlinico, Università degli Studi di Milano, Milano, 
Italy; 5Multivisceral Transplant Unit, Department of Surgery, 
Oncology, and Gastroenterology, Padova University Hospital, 
Padova, Italy; 6Department of Clinical Medicine and Surgery, 
Section of Infectious Diseases, University of Naples ‘Federico 
II', Napoli, Italy; 7Division of Gastroenterology, Valduce Hospi-
tal, Como, Italy; 8Gastroenterology Unit, Azienda Ospedalie-
ro-Universitaria Policlinico di Modena, Modena, Italy; 9Division 
of Hepatology, Ospedale San Giuseppe, Università degli Studi 
di Milano, Milano, Italy; 10Unit of Medical Statistics, biometry 
and bioinformatics, Fondazione IRCCS Ca’ Granda Ospedale 
Maggiore Policlinico - University of Milan, Milan, Italy; 11Gas-
troenterology Unit, Department of Internal Medicine, Uni-
versity of Genoa, Genova, Italy; 12Department of Medical and 
Surgical Sciences, University of Bologna, Bologna, Italy

Background and aim: Whether sustained virologic 
response (SVR) to interferon (IFN) free direct antiviral 
agents (DAAs) therapy is associated with an increased 
risk of developing HCC is a matter of debate . Aim of this 
study was to evaluate whether the incidence of de novo 
or recurrent HCC increases after starting DAA treatment 
and which variables are associated with HCC development . 
Patients and methods: In a multicenter prospective cohort 
enrolled between Jun . 2014 and Dec . 2016, 505 consecu-
tive HCV cirrhotic patients with no history of HCC (Group 
1): 314 (62%) males, mean age 63 yrs, and 89 consecutive 
patients with radiological CR to HCC treatment (Group 
2): 58 (65%) males, mean age 69 yrs were enrolled and 
treated with IFN-free DAA . SVR was obtained in 461 (95%) 
in group 1, pending SVR in 21 cases, and in 80 (96%) in 
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group 2, pending 6 cases . Time from last imaging and last 
HCC treatment, age, gender, Child, AFP, HCV GT, pres-
ence of undefined/non-malignant liver nodules, duration 
of DAA therapy, were considered . Hazard rate analysis on 
time was performed to assess instant HCC incidence and 
recurrence, comparing values across the entire follow-up 
with flexible non-parametric smoothing techniques and 
parametric survival . Multivariable Cox regression analysis 
was performed to assess the association of variables with 
HCC development and recurrence . Results: In SVR patients, 
during a median follow-up of 52 wks (range 1-117) de 
novo HCC occurred in group 1 in 20 patients (9/43 with 
undefined/non-malignant nodules), corresponding to an 
annual incidence of 4 .6%, and during a median follow up 
of 45 wks (range 1-92) HCC recurred in 24 in group 2, corre-
sponding to an annual incidence of 35 .9% . Looking to 
smoothed estimation, a underlying non monotonic trend 
was observed in both groups with a peak of HCC instant 
incidence at 30 wks in both groups . By multivariable Cox 
regression models, the presence of hepatic nodules (HR= 
8 .6 CI 3 .56-20 .76, p<0 .001), with a time dependent rela-
tion (p=0 .015) and the effect of the variable mainly in 
the first 30 wks, and age (HR= 1 .046, 95% CI 1 .004-1 .090, 
p<0 .04) were associated with de novo HCC incidence in 
group 1, while overall no variables showed evidence of 
association with HCC recurrence . Conclusion: IFN-free DAA 
treatment of HCV cirrhotic patients allows, in SVR popu-
lation, a progressive decrease of de novo and recurrent 
HCC incidence after a non significant increased number 
of HCC observed at 30 weeks after stating DAA . Age and 
presence of undefined/non-malignant liver nodules are 
independently associated with de-novo HCC develop-
ment, being hepatic nodules associated with the increased 
number of HCC at 30 weeks .
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Pre-treatment alpha-fetoprotein slope is an 
independent predictor for overall survival of 
hepatocellular carcinomas.
Carolin Czauderna1, Sandra Koch1, Lukas Pilz1, Sophia Franck1, 
Marcus A. Wörns1, Hauke Lang2, Roman Kloeckner3, 
Peter R. Galle1, Jens U. Marquardt1, Arndt Weinmann1; 
1Department of Medicine I, University Mainz, Mainz, Germany; 
2Klinik für Allgemein-, Viszeral- und Transplantationschirur-
gie, Mainz, Germany; 3Klinik und Poliklinik für Diagnostische 
und Interventionelle Radiologie, Mainz, Germany

Background Hepatocellular Carcinoma (HCC) is a leading 
cause of death in cirrhotic patients and ranks among 
the most lethal cancers worldwide . Novel biomarkers 
for early detection and accurate prediction of prognosis 

are urgently needed to improve patient management . 
Alpha-fetoprotein (AFP) is a well-established and widely 
used biomarker for HCC . However, diagnostic accuracy of 
‘static’ AFP-values is limited and clinical potential as a prog-
nostic and/or predictive marker needs to be more precisely 
defined . Therefore, we evaluated the prognostic impact of 
pre-treatment serum AFP dynamics on the overall survival 
(OS) of HCC-patients in a German cohort . Methods We 
retrospectively analyzed patients with confirmed HCC 
(n=946) treated at the University Medical Center of the 
Johannes Gutenberg-University Mainz between 1998 
and 2014 . Baseline parameters concerning patient status, 
tumor size and liver function, as well as pre-treatment 
static and dynamic AFP were investigated . AFP-slope was 
defined as the delta of two pre-treatment measurements 
normalized to daily increment/decline . Prognostic impact 
was assessed using Kaplan-Meier analyses as well as by 
univariate and multivariate cox regression models . Results 
Kaplan-Meier analyses showed a poor prognosis for both 
high single AFP value, assessed at date of diagnosis, as 
well as high pre-treatment AFP-slope . However, in univar-
iate cox regression analyses, single AFP-value failed to 
show a prognostic impact (p=0 .7), while pre-treatment 
AFP-slope showed a strong association to OS (p=1 .7e-03) . 
Several known other clinical parameters such as the BCLC 
stage (p=9 .7e-04), portal vein thrombosis (PVT) (p=4 .95e-
09), extrahepatic spread (p=2 .6e-0), performance status 
(PST) (9 .7e-03), and tumor size (p=1 .7e-03) were also asso-
ciated with OS . Besides BCLC C (p=2 .06e-08), PVT (p=6 .27e-
09), extrahepatic spread (p=2 .6e-03), PST-4 (p=3 .14e-13) 
and tumor size (P03 .14e-13), pre-treatment AFP-slope 
(p=1 .11e-05) could be confirmed as an independent factor 
on OS of HCC-patients in multivariate analyses . Conclu-
sion The addition of AFP-slope to established prognostic 
parameters might improve prognostic classification of 
HCC . Its impact as a predictive tool for treatment selection 
will be further investigated .
Disclosures:

Marcus A . Wörns - Advisory Committees or Review Panels: Bayer Helathcare

Peter R . Galle - Advisory Committees or Review Panels: Lilly, Sillajen, 
Jennerex, Bayer, BMS; Consulting: Medimmune; Grant/Research Support: 
Roche, Lilly; Speaking and Teaching: Bayer, BMS

The following people have nothing to disclose: Carolin Czauderna, 
Lukas Pilz, Roman Kloeckner, Jens U . Marquardt, Arndt Weinmann

1372
Low serum zinc concentration is a risk for 
development of hepatocellular carcinoma and 
oral zinc supplementation decreases its risk in 
patients with HCV eradication by direct-acting 
antivirals
Atsushi Hosui, Naoki Hiramatsu; Gastroenterology and Hepa-
tology, Osaka-Rosai Hospital, Sakai, Japan

Backgrounds and Aim: Antiviral therapy with interfer-
on-based therapies has shown potential in improving 
patients with chronic liver diseases (CLD) . Interferon-based 
therapies have been replaced by new DAAs regimen, 
which are more efficacious in the treatment of HCV, but it 
remains unclear whether DAA suppresses the risk of HCC 
development as well as interferon . On the other hand, we 
have focused on zinc, and presented in the AASLD 2016 
that oral zinc supplementation decreases the risk of HCC 
development in patients with CLD . Zinc plays a pivotal role 
in various zinc enzymes, resulting in maintenance of liver 
function and decrease of reactive oxygen species . Patients 
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and Methods: Three hundred forty-nine patients with CLD 
who had received DAA therapy and successfully gained HCV 
eradication (Genotype 1/2; 279/70) were retrospectively 
analyzed in this study . Forty-two patients had received 
zinc preparation (ZnSO4, Zn 60-120mg/day: Zn treatment 
group), and 307 patients had never received (no treat-
ment group) . Zn treatment group was excluded from the 
analysis of zinc concentration overtime . The Log-rank test 
was used to assess the cumulative incidence rates of event 
and HCC development . Results: Backgrounds of patients in 
this study were following; male/female:145/204, the mean 
age:67 .0±11 .8 years (17-91), (before DAA therapy) ALT 
50 .1±35 .4 IU/ml, platelet count 14 .4±5 .9 /ml, AFP 15 .0±33 .5 
ng/ml . In this retrospective study, 11 patients developed 
HCC during the follow-up period (10 .9±4 .7 months), and 
the cumulative incidence rate of HCC at 1 year was 3 .23% . 
The risk factors for HCC identified by multivariate analysis 
were past history of HCC (p<0 .001), a high α-fetoprotein 
level (more than 20ng/ml, p=0 .01), and low serum zinc 
concentration (less than 65mg/dl, p=0 .0015) at the end 
point of DAA therapy . The zinc concentration overtime 
was significantly higher at any points in no HCC group 
than in HCC group (p<0 .01); before DAA therapy, at 
the end of therapy (EOT) and 12 weeks after EOT were 
71 .2±16 .0, 75 .8±16 .7, 76 .9±16 .9mg/dl in the no HCC group, 
and 59 .5±9 .6, 60 .8±8 .0, 60 .6±5 .9mg/dl in the HCC group 
respectively . In the Zn treatment group, there has been no 
HCC development at present, while 11 patients developed 
HCC in the no treatment group . Conclusion: Zn concentra-
tion can be related with HCC development in patients with 
HCV eradication by DAA therapy . Oral zinc supplementa-
tion was suggested to suppress HCC development in these 
SVR patients .
Disclosures:

The following people have nothing to disclose: Atsushi Hosui, 
Naoki Hiramatsu

1373
Autophagy in tumors and the liver microenvi-
ronment strongly predict hepatocellular carci-
noma recurrence after curative resection
Chih-Wen Lin1,3, Yaw-Sen Chen2, Gin-HO Lo1,3, Kah Wee Koh1, 
Chia-Yen Dai4, Jee-Fu Huang4, Wang-Long Chuang4, Ming-
Lung Yu4,5; School of Medicine, College of Medicine, I-Shou 
University, Kaohsiung, Taiwan, Department of Surgery, E-Da 
Hospital, I-Shou University, Kaohsiung, Taiwan, Hepatobili-
ary Division, Department of Internal Medicine, and Hepatitis 
Center, Kaohsiung Medical University Hospital, and Center for 
Infectious Disease and Cancer Research, Kaohsiung Medical 
University, Kaohsiung, Taiwan; 1vision of Gastroenterology, 
Department of Medicine, E-DA Hospital, I-SHOU University, 
Kaohsiung county, Taiwan; 2Department of Surgery, E-Da 
Hospital, I-Shou University, Kaohsiung, Taiwan; 3School of 
Medicine, College of Medicine, I-Shou University, Kaohsiung, 
Taiwan; 4Department of Internal Medicine, Hepatobiliary 
Division, Kaohsiung Medical University Hospital, Kaohsiung, 
Taiwan; 5Liver Center, Division of Gastroenterology, Massa-
chusetts General Hospital, Harvard Medical School, Boston, 
MA

Background: Hepatocellular carcinoma (HCC) is currently 
the fifth most common type of cancer and the third 
leading cause of cancer-related mortality worldwide . The 
recurrence of HCC remains very high after surgical resec-
tion . Aims: This study aimed to investigate the impact of 
autophagy and predictive factors on tumor recurrence 

after curative resection for HCC . Methods: From 2010 to 
2014, 535 consecutive HCC patients who underwent cura-
tive resection were included and followed (range, 1-84 
months; median, 42 months) . HCC recurrence was classi-
fied as early recurrence (ER, < 2 years) and late recurrence 
(LR) . LC3, Beclin-1, and p62 protein expression was assessed 
by immunohistochemistry in HCC tumors and adjacent 
non-tumor (ANT) tissues . Results: HCC recurred in 245 
patients (14 .4% per person-year), including 116 cases of 
ER and 129 cases of LR . The cumulative incidence of recur-
rence at 1, 3, 5 and 7 years was 9 .7%, 33 .9%, 53 .3% and 
66 .3%, respectively . In multivariate analysis, HCC recur-
rence was significantly associated with an absence of LC3 
expression in both tumors and ANT tissues, in HCC tissues 
only and in ANT tissues only (hazard ratio [HR]/95% confi-
dence interval [CI]: 6 .16/2 .541-18 .25, 5 .16/1 .598-16 .66 and 
1 .88/1 .288-2 .740, respectively), as well as with a Child-Pugh 
score of B (2 .61/1 .379-4 .925) and macrovascular invasion 
(1 .53/1 .036-2 .373) . ER was significantly associated with an 
absence of LC3 expression in both tumors and ANT tissues, 
in HCC tissues only and in ANT tissues only (6 .54/2 .934-
15 .81, 3 .26/1 .034-10 .27 and 2 .09/1 .313-3 .321, respectively), 
as well as with macrovascular and microvascular invasion 
(2 .65/1 .306-5 .343 and 2 .55/1 .177-5 .504, respectively) . LR 
was significantly associated with an absence of LC3 expres-
sion in both tumors and ANT tissues, in HCC tissues only 
and in ANT tissues only (5 .33/1 .654-20 .87, 4 .59/1 .232-17 .09 
and 1 .86/1 .093-2 .895, respectively), as well as with a Child-
Pugh score of B (4 .64/2 .253-9 .546) . Patients negative and 
positive for LC3 expression showed a 5-year cumulative 
recurrence of 94 .3% and 53 .5%, respectively, in tumor and 
ANT tissues (p<0.001, log-rank test, Figure 1) . Conclusions: 
Tumor characteristics were significantly associated with 
ER, whereas the liver microenvironment was significantly 
associated with LR . Autophagy in tumors and the liver 
microenvironment significantly predict HCC recurrence, 
and autophagy may play an important role in HCC recur-
rence after curative resection .
Disclosures:

Ming-Lung Yu - Advisory Committees or Review Panels: ABBOTT, MSD, 
ABBVIE, GILEAD, J&J, ROCHE, BMS; Consulting: MSD, ABBVIE, GILEAD, J&J, 
ROCHE, BMS; Grant/Research Support: ABBOTT, ROCHE, MSD, ABBVIE, 
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The following people have nothing to disclose: Chih-Wen Lin, Gin-HO Lo, 
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1374
Non-tumor portal vein thrombosis (PVT) 
increases with number of local regional thera-
pies (LRT) and waitlist time in liver transplant 
(LT) candidates with hepatocellular carci-
noma (HCC)
Shareef Syed1, Hubert Y. Luu2, Neil Mehta3, Garrett R. Roll1, 
Francis Yao3, Sandy Feng1; 1Transplant Surgery, UCSF, San 
Francisco, CA; 2Surgery, UCSF, San Francisco, CA; 3Hepatology, 
UCSF, San Francisco, CA

Background: Waitlisted HCC patients frequently receive 
LRT to prevent tumor progression and bridge to LT . The 
influence of waitlist time and LRT on the development 
of non-tumor PVT in HCC patients is unknown . Aim: To 
evaluate the prevalence of non-tumor PVT in waitlisted 
HCC patients and the association between PVT and LRT . 
Methods: Demographic, imaging, tumor (number and 
location), LRT (number, type, and timing), intraoperative 
and pathologic data were reviewed for 414 HCC LTs from 
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2010 to 2016 performed at a center with long waiting 
times . Results: Of 414 HCC LTs, 57 (14%) had PVT (mean 
age 59 .4 yrs; 80% male; 44% HCV and 17% HBV; mean 
MELD 13 .2) . PVT prevalence appeared to increase during 
the study period (Fig 1) . PVT prevalence and waitlist time 
showed a trend toward correlation (R=0 .68 p=0 .088) . Of 
the 57, 16 had PVT prior to any LRT [Group 1(G1)] and 41 
developed PVT after the 1st LRT (G2) . In spite of compa-
rable MELD scores at LT [median (IQR) G1=16(12-21) vs 
G2=15 .5(12-21), p=0 .86] and jump graft reconstruction 
(G1=12 .5% vs G2=7 .3%, p=0 .61), intraoperative blood loss 
during LT was significantly greater in G1 [median (IQR) 
5 .8(2 -10) vs 2 .3(1 .4-4 .0) liters, p=0 .02] . Among the 41 diag-
nosed with PVT after LRT (Table), the interval from HCC to 
1st LRT was median (IQR) 72(45-111) days, from 1st LRT to 
PVT was 309 (86-480) days and from PVT to LT was 178(75-
348) days . Prior to PVT, the mean (SD) number of LRTs 
was 2 .6 (1 .5); 20, 7, and 14 patients received LRT to the 
right, left, or both lobes, respectively (Fig 2) . Kaplan Meier 
probability of PVT increased with the number of LRTs and 
time on the waiting list (56% at 1 year; 90% at 2 years; 
Figs 3a & 3b) . Conclusion: We identified all cases of PVT in 
HCC candidates at a large LT center with long HCC waitlist 
times . PVT diagnosis prior to any LRT portends increased 
blood loss during LT . PVT diagnosis after LRT increased 
steeply and linearly with number of LRTs and waitlist time, 
suggesting a previously unreported causal relationship .

Disclosures:

Sandy Feng - Grant/Research Support: Novartis, Quark; Stock Shareholder: 
Amgen, Glaxo Smith Kline, Pfizer

The following people have nothing to disclose: Shareef Syed, Hubert Y . Luu, 
Neil Mehta, Francis Yao

1375
The Association Between Tumour Size and 
Overall Survival in Surgically Resected Patients 
with Intrahepatic Cholangiocarcinoma: A 
Population-based Study.
Suriya Aktar2, Harriet Richardson2, Jina Zhang-Salomons2, 
Sulaiman Nanji3, Christopher Booth2, Jennifer A. Flemming1; 
1Medicine and Public Health Services, Queens University, 
Kingston, ON, Canada; 2Public Health Sciences, Queen’s Uni-
versity, Kingston, ON, Canada; 3Surgery, Queen’s University, 
Kingston, ON, Canada

Background: Intrahepatic cholangiocarcinoma (IHCC) is a 
rare but deadly primary liver cancer . Controversy exists 
regarding the association between tumor size and survival 
in IHCC, leading to debate as to the inclusion of size in 
the staging of this malignancy . We aimed to examine 
this association in surgically resected patients with IHCC 
at the population-level . Methods: This is a retrospective 
population-based study of surgically resected patients 

with IHCC between 2002 and 2012 in Ontario, Canada . 
Patients with a diagnosis of IHCC who underwent surgical 
resection were identified from the Ontario Cancer Registry 
based on ICD-9 (155 .1) and ICD-10 (C22 .1) coding for IHCC 
and linked surgical procedure codes from the Canadian 
Institute for Health Information database . Surgical and 
pathologic data was abstracted from pathology reports 
obtained from Cancer Care Ontario . The association 
between size of the largest tumor and 5-year overall 
mortality was assessed with univariate and multivariate 
Cox proportion hazards regression after adjusting for 
potential confounders . Results: A total of 121 cases of 
IHCC who received surgical resection were identified at 
median age 63 .9 years (IQR: 56 .3-73 .6 years), 57% were 
female sex, and the median size of the largest tumor was 
6 .0 cm (IQR: 3 .8cm -7 .5cm) . The median follow-up time 
after surgery was 37 .6 months (IQR: 19 .3-66 .5) . There was 
no statistically significant association between the size of 
the largest tumor and survival (HR=0 .99, 95% CI: 0 .89-1 .11, 
P = 0 .87; Table 1) in the final multivariate model . Male sex 
was associated with higher mortality compared to females 
(HR= 2 .61, 95% CI: 1 .39-4 .92, P = 0 .003) as was the pres-
ence of multiple tumors (HR 1 .94, 95% CI 1 .01-3 .72, P = 
0 .05) . Conclusion: In this population-based study of surgi-
cally resected patients with IHCC in Ontario, there was no 
association between size of the largest tumor and survival . 
These results argue against the inclusion of tumor size into 
the staging of patients with surgically resected IHCC . The 
reasons for reduced survival in men require further study .

Association between tumour size, multiple tumours and 
overall mortality in patients with surgically resected IHCC in 
Ontario 2002-2012 (n = 121)
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1376
Sarcopenia measured by psoas muscle 
index is an independent factor for mortality 
in Korean patients with hepatocellular carci-
noma who underwent curative hepatic resec-
tion
Hee Yoon Jang1, Namkyu Kang1, Ju Hyun Lee1, Joo 
Yeong Baeg1, Joong Mo Ahn2, Jung Wha Chung1, Jin-
Wook Kim1, Eun Sun Jang1, YoungRok Choi3, Jai Young Cho3, 
Ho-Seong Han3, Jaebong Lee4, Sook-Hyang Jeong1; 1Depart-
ments of Internal Medicine, Seoul National University 
Bundang Hospital, Seongnam-si, Korea (the Republic of); 
2Departments of Radiology, Seoul National University Bun-
dang Hospital, Seongnam-si, Korea (the Republic of); 3Depart-
ments of Surgery, Seoul National University Bundang Hospital, 
Seongnam-si, Korea (the Republic of); 4Division of Statistics, 
Medical Research Collaborating Center, Seoul National Uni-
versity Bundang Hospital, Seongnam-si, Korea (the Republic 
of)

Background : Sarcopenia is a predictor of poor prognosis 
of patients with cancers of digestive organs . However, only 
a few studies were reported on the association between 
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sarcopenia and survival among the patients with hepa-
tocellular carcinoma (HCC) . Sarcopenia can be evaluated 
by measurement of psoas muscle area on a single scan 
of abdominal computed tomography (CT) examination, 
which was highly correlated with corresponding total 
body skeletal muscle volume of the individual . This study 
aimed to investigate the effect of sarcopenia measured 
by preoperative psoas muscle index on the postoperative 
survival in Korean patients with HCC who underwent cura-
tive hepatic resection . Methods : Retrospective analysis 
was performed for 160 patients with HCC who underwent 
curative hepatic resection in a tertiary hospital between 
May 2003 and December 2011, and were followed until 
October 2016 . Sarcopenia was evaluated by measuring 
the cross-sectional areas (cm2) of bilateral psoas muscles 
at the level of third lumbar vertebra (L3) on preopertative 
CT image, and presented as psoas muscle index (PMI) by 
normalizing the areas of the psoas muscles for the patient’s 
height . Results : Among 160 patients, male was 120 (75%) 
and the median age was 56 years (range 27-78) . The PMI 
(mean±SD) was 4 .79 ± 1 .65 cm2/m2 for male and 2 .91 ± 
0 .92 cm2/m2 for female . Sex-specific cut-offs for PMI (3 .33 
cm2/m2 for male, 2 .38 cm2/m2 for female) were ascertained 
by maximal chi-square method (maximally selected rank 
statistics) . The sarcopenic group defined as PMI below the 
above cut-offs (28, 17 .5%) were significantly older (64 .07 
± 8 .32 years vs . 53 .31 ± 8 .32 years, p<0 .001), and showed 
a significantly lower 5-year overall survival rate (75 .7% 
vs . 52 .2%, p=0 .008) than nonsarcopenic group . In multi-
variate analysis, sarcopenia was an independent factor of 
poor survival (hazard ratio (HR), 1 .973, 95% confidence 
interval (CI), 1 .004-3 .879, p=0 .049), along with decreased 
platelet count less than 100,000/mm3 (HR 2 .813, 95% CI 
1 .585-4 .992, p<0 .001) and TNM stage III (HR, 2 .875, 95% CI 
1 .563-5 .289, p<0 .001) . Conclusion : Sarcopenia measured 
by psoas muscle index on CT image at L3 level was an inde-
pendent factor for poor survival in patients with HCC who 
underwent curative hepatic resection . Therefore, nutri-
tional support and exercise instruction should be consid-
ered for preoperative patients with curative HCC, because 
it may improve the prognosis after curative hepatic resec-
tion .
Disclosures:

The following people have nothing to disclose: Hee Yoon Jang, 
Namkyu Kang, Joo Yeong Baeg, Joong Mo Ahn, Jung Wha Chung, Jin-
Wook Kim, Eun Sun Jang, YoungRok Choi, Jai Young Cho, Ho-Seong Han, 
Sook-Hyang Jeong

1377
Predictive microenvironment factors in hepatic 
tissue are key in the development of de novo 
occurrence or recurrent HCCs after DAAs
Luca Marzi1, Silvia Andreani1, Luisa Cavalletto2, Nicola De 
Maria1, Elena Turola1, Liliana Chemello2, Alberto Borghi1, 
Fabiola Milosa1, Erica Villa1; 1University of Modena and Reg-
gio Emilia, Modena, Italy; 2University of Padua, Padua, Italy

 Backgrounds and Aims: There have been reports of a 
possible increased risk of recurrence or of de novo devel-
opment of HCC after DAAs . Aim of this study was to eval-
uate the risk factors for recurrence/de novo occurrence 
in relation with molecular characteristic of the tumor . 
Methods: We analyzed 234 consecutive patients (162/234 
with cirrhosis, 28 previous HCC,19 de novo HCC) treated 
with DAA . Laboratory test, transient elastography, upper 
gi endoscopy, HVPG, immune-histochemical (IHC) features 
and presence of transcriptomic signature (1) of HCC were 

investigated . Paired US-guided liver biopsies before and 
after DAAs were evaluated for transcriptomic signature 
(TS)(Gut doi: 10 .1136/gutjnl-2014-308483) and angiopoi-
etin-2 (ANGPT2) and PD-1/PD-L1 expression by IHC . Data 
were compared by chi-square or Mann-Whitney test . 
Results During follow up after DAAs, HCC was detected in 
31 patients, all with cirrhosis: 12/28 (42 .8%) previous HCC 
and 19 de novo . At baseline, the only significant clinical 
differences between non-recurrent or recurrent/de novo 
HCC were lower neutrophil counts (p= .014), higher C-re-
active protein (CRP)(p< .0001), higher FIB score (p= .009); 
higher portal hypertension (p= .005) in the recurrent/de 
novo group . Recurrent and de novo HCCs but not non-re-
current HCCs carried the transcriptomic signature in the 
tumor tissue (p= .017) . At IHC, recurrent HCCs had signifi-
cantly higher ANGPT2 expression in tumoral tissue both in 
biopsies before and after DAAs (p= .045 and p= .040 respec-
tively); significantly higher PD-1 expression in pre-DAAs 
biopsies in T (p= .034); significantly higher PD-L1 expres-
sion in both T and NT tissue in pre-DAAs biopsies (p= .0 .45 
and p< .0001), all vs . biopsies of non-recurrent HCCs . De 
novo HCCs had significantly higher ANGPT2 and PD-1/
PD-L1 expression in tumoral tissue (p= .040 and p= .034 
respectively), all vs . non-recurrent HCCs . ANGPT2 tumor 
levels were related with stiffness values (p= .030) while 
non-tumor tumor PD-1 and NT PD-L1 in pre-DAAs biop-
sies were significantly related with CRP values (p= .012 and 
p< .0001 respectively) . Conclusions Our study shows that 
the biology of non-recurrent HCCs is significantly different 
from that of recurrent/de novo HCCs . In the latter, we 
have shown activation of neoangiogenesis both before 
and after DAAs together with increased expression of 
PD-1/PD-L1, also in non-tumoral tissue of recurrent HCCs . 
ANGPT2 related with higher fibrosis while PD-1/PD-L1 with 
higher inflammation . These data indicate that a hepatic 
predisposed background is a key factor for recurrence/
occurrence of HCCs after DAAs and that the immune 
imbalance due to rapid HCV clearance could be merely a 
trigger of the chain of events .
Disclosures:
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1378
HCC-derived lncRNA CRNDE Inhibits T Lympho-
cyte Activation and Impairs Host Immunity 
Leading to Immune Evasion and HCC Progres-
sion
Jinqiang Zhang, Chang Han, Nathan Ungerleider, Weina Chen, 
Kyoungsub Song, Tong Wu; pathology and laboratory medi-
cine, tulane university, New orleans, LA

LncRNAs are important players in diverse pathobiolog-
ical processes, including regulation of immune response 
and carcinogenesis . In the current study, we performed 
RNA-seq analysis of HCC and matched non-cancerous 
tissues from five HCC patients and showed that the lncRNA 
CRNDE is one of the most significantly elevated genes in 
human HCC tissues . This finding was subsequently veri-
fied by analysis of publically available microarray dataset 
E-MTAB-950, which includes gene expression informa-
tion of 120 HCC and160 non-tumor live tissues . To iden-
tify the interactive protein partner of CRNDE, we carried 
out RNA pull-down and mass spectrometry analysis, which 
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led to identification of CypB as the binding protein of 
CRNDE . The latter observation was further supported by 
RNA immunoprecipitation and additional RNA pull-down 
experiments . Given that CypB is the primary target of 
the well-known immunosuppressive drug Cyclosporine 
in T cell, we next assessed the effect of CRNDE on T cell 
activation . Specifically, we altered the expression levels 
of CRNDE in Jurkat cells (immortalized human T cell) via 
transfection with CRNDE overexpression or shRNA vectors; 
the cells were then activated through co-stimulation with 
anti-CD3 and anti-CD28 . Our data showed that the level of 
CRNDE was reversely correlated with IL-2, TNFα, and IFNγ 
mRNA levels in Jurkat cells . RNA dye (Exo-RED) staining and 
RT-PCR analysis showed that CRNDE could be transmitted 
from HCC cells to Jurkat cells via exosome . Consistent with 
these observations, our further analyses suggest that the 
level of CRNDE in HCC tissues may impact T cell response 
in patients . We carried out immunohistochemistry and 
in-situ hybridization analyses of human HCC tissues by 
using anti-CD8 and CRNDE-specific probes and observed 
that patients with higher CRNDE levels in the tumor tissues 
exhibited fewer infiltrating CD8+ cells . By performing 
GSEA analysis of the 120 HCC patients in the dataset 
E-MTAB-950, we observed that the gene sets associated 
with T-cell activation (including IL-2_Stat5, INFγ_response, 
and INFα_response) were up-regulated in CRNDE-low 
group (compared to high group) . We further analyzed the 
disease-free survival and tumor CRNDE levels in 139 HCC 
patients available from the TCGA database; this analysis 
showed that the HCC patients with higher CRNDE levels 
experienced earlier relapse when compared to patients 
with lower CRNDE levels (329 .0±221 .5 vs . 463 .8±463 .7 days, 
Log-rank test P = 0 .0315) . Taken together, our findings 
provide novel evidence that HCC-derived lncRNA CRNDE 
is a central molecule that impairs host immunity in the 
tumor microenvironment, thus causing immune evasion 
and promoting HCC progression .
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1379
Clusterin and its’ related NR index could serve 
as an early predictor of sorafenib response.
Satoshi Narahara, Takehisa Watanabe, Motohiko Tanaka, 
Yutaka Sasaki; Gastroenterology and Hepatology, Graduate 
School of Medical Sciences Kumamoto University, Kumamoto, 
Japan

Background: Sorafenib (SFN) is a standard treatment for 
advanced hepatocellular carcinoma (HCC) . To predict SFN 
effect at an early stage after starting the treatment would 
be greatly advantageous for clinical setting to continue 
the current treatment or shift to other treatments . 
Methods: 126 patients, receiving SFN treatment from Jun 
2008 to Jan 2015, from Feb 2015 to Apr 2017, have been 
enrolled in this study as a training cohort and a valida-
tion cohort, respectively . Tumor response at three months 
after was evaluated with modified RECIST, and PD patients 
were classified into Non-Responder(NR) group, and the 
others into Responder(R) group . To analyze the change 
in serum proteins comprehensively, proteome array was 
employed with five paired serum samples (pre-treatment, 
at one month after) from each group, followed by confir-
mation using ELISA with 18 paired samples from each 
group in the training cohort . Finally, the findings were 

validated with 22 paired samples of the validation cohort . 
Result: In the pilot proteome study and following confir-
mation, the logarithmic rate of change in anti-apoptotic 
chaperon Clusterin (CLU), VCAM1, CRELD2 at one month 
were significantly different between R and NR groups . The 
increase in CLU level at one month was significantly asso-
ciated with shorter PFS (HR=2 .97, p=0 .003) . Si-RNA medi-
ated CLU knock-down HepG2 cells significantly increased 
the sensitivity to SFN, indicating the clinical signifi-
cance of CLU in SFN treatment . Furthermore, by multi-
variate analysis with the additional clinical parameters, 
the logarithmic rate of change in CLU, VCAM1, and AFP 
were extracted as significant contributing factors to NR 
(OR=12 .2; p=0 .035, OR=6 .62; p=0 .045, OR=0 .035; p=0 .035, 
respectively) . When the logarithmic rate of change in CLU, 
VCAM1, AFP were higher than the cut-off value defined 
by ROC analysis, we counted one point respectively, and 
sum of these points was defined as NR-index, to predict 
the effect of SFN more precisely . “NR-index=2 or 3” was 
significantly related to NR (p<0 .001) . Cox hazard analysis 
has also revealed that the higher NR-index was signifi-
cantly associated with shorter PFS (HR=1 .990, p<0 .001) 
and OS (HR=1 .694, p=0 .004) . When we applied NR-index 
in the validation cohort, higher NR-index was significantly 
related to NR and associated with shorter PFS, as shown 
in the training cohort . Conclusion: Increase in serum CLU 
level and the CLU-related NR-index would be useful to 
predict SFN effect at an early stage after starting the treat-
ment . In addition, CLU might serve as a therapeutic target 
in HCC patients refractory with SFN .
Disclosures:

The following people have nothing to disclose: Satoshi Narahara, 
Takehisa Watanabe, Motohiko Tanaka, Yutaka Sasaki

1380
Lack of evidence for increased rates of hepa-
tocellular carcinoma following treatment with 
direct acting antivirals: a systematic review 
and meta-analysis.
Stephanie Rutledge, Hui Zheng, Raymond T. Chung, Dar-
rick K. Li; Dapartment of Gastroenterology, Massachussetts 
General Hospital, Boston, MA

Background: Hepatitis C (HCV) is one of the leading causes 
of hepatocellular carcinoma (HCC) in the United States . 
Once cirrhosis is established, HCC occurs at a rate of 
1-5% annually in persons with untreated HCV . Achieving 
sustained viral response (SVR) after treatment with inter-
feron (IFN) reduces the risk to 0 .5-1% annually . Several 
studies have reported unexpectedly high rates of HCC 
after treatment with direct acting antivirals (DAA) . The 
aim of our study is to compare rates of de novo and recur-
rent HCC in DAA- and IFN-treated populations . Method: 
A literature search was conducted using ScienceDi-
rect, Ovid®, Web of Science and MEDLINE through May 
2017 . Studies were included if they measured rates of de 
novo or recurrent HCC (following curative treatment) in 
persons treated with HCV therapies . Results: We included 
a total of 22 studies (n=23,874) and 18 studies (n=12,650) 
measuring the incidence of de novo HCC after treatment 
with IFN and DAA therapy, respectively . We included 8 
studies (n=189) and 14 studies (n=1056) evaluating HCC 
recurrence rates after IFN and DAA therapy, respec-
tively . Overall, DAA-treated patients had higher incident 
cirrhosis compared to IFN-treated patients (76% vs 33%, 
p = 0 .003), and among cirrhotics, Child-Pugh stage B/C 
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disease was more frequent in the DAA-treated group 
(23% vs 3%, p = 0 .004) . Mean platelet count was lower 
in the DAA group (129x109/L vs 152x109/L), as was mean 
albumin (3 .9g/dL vs 4 .1g/dL) . Mean age was higher in 
the DAA vs IFN group (62 vs 52 yrs; p =0 .004) as was the 
prevalence of diabetes (23% vs 12 .5%; p = 0 .04) . Infection 
with genotype 1 was more frequent in the DAA group 
(68% vs 54%) . Infection with GT3 was more frequent in 
the IFN group (16% vs 10%) . Mean follow-up was longer 
in the IFN group: 5 .5 vs 1 .1 yr . Using the random effects 
method, the incidence rate of de novo HCC was calcu-
lated at 5 .86/100py (95%CI 0 .85, 13 .08) in the DAA group 
and 1 .22/100py (95% CI: 0 .16, 3 .06) in the IFN-treated SVR 
group . The rate of HCC recurrence was 25 .34/100py (6 .52, 
48 .70) in the DAA group and 20 .04/100py (2 .58, 45 .21) 
in the IFN SVR group . In untreated persons, the rate of 
HCC recurrence was 29 .21/100py (5 .23, 63 .62), similar to 
the recurrence rate in IFN-treated patients who did not 
achieve SVR (28 .70/100py, 95% CI 2 .19, 71 .57) . Conclusion: 
We did not find clear evidence of increased rates of de 
novo HCC or recurrence in DAA-treated compared with 
IFN-treated patients . Compared to those treated with IFN, 
older patients with additional pre-existing risk factors for 
HCC development were treated with DAA . This imbalance 
would appear to explain the higher numerical incidence of 
de novo HCC among DAA-treated patients .
Disclosures:

Raymond T . Chung - Advisory Committees or Review Panels: Alnylam; Grant/
Research Support: Gilead, Abbvie, Merck, BMS, Boehringer Ingelheim, 
Janssen

The following people have nothing to disclose: Stephanie Rutledge, 
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1381
Gene expression of the NOX family members 
and their clinical significance in hepatocel-
lular carcinoma
Hyuk Soo Eun1, Sang Yeon Cho2, Jong Seok Joo1, Sun 
Hyung Kang1, Hee Seok Moon1, Eaum Seok Lee1, Seok 
Hyun Kim1, Byung Seok Lee1; 1Department of Hepatobiliary 
and Gastroenterology, Chungnam National University Hos-
pital, Daejeon, Korea (the Republic of); 2School of Medicine, 
Chungnam National University, Daejeon, Korea (the Republic 
of)

Background: NADPH oxidase complex-derived ROS 
promote chronic liver inflammation and regeneration 
that can drive hepatocellular carcinoma development . 
Moreover, some NOX genes are related to the angio-
genesis and metastasis of many solid cancers . The role of 
NOX genes in hepatocellular carcinoma (HCC) has been 
partially investigated; however, the clinical relevance of 
collective or individual NOX family member expression for 
HCC survival remains unclear . Methods: We analyzed NOX 
mRNA expression in 377 HCC samples and 21 normal liver 
controls obtained from the TCGA data portal . We then 
performed survival analysis for individual patients using 
the Kaplan-Meier method and gene ontology functional 
enrichment analyses and gene set enrichment analyses . 
Results: While most NOX genes exhibited little change, 
some were significantly induced in HCC compared to in 
normal controls . In addition, HCC patient survival analyses 
indicated that better overall survival in patients with high 
NOX4 and DUOX1 expression, whereas patients with high 
NOX1, 2, and 5 expression showed poor prognosis . Gene-
neighbor and gene set enrichment analyses revealed that 
the NOX1, 2, and 5 genes were strongly associated with 

the cancer cell survival and metastasis, whereas increased 
NOX4 and DUOX1 expression was strongly correlated 
with genes inhibit tumor progression and closely linked 
with the inhibition of cancer cell growth . Conclusion: In 
summary, the NOX4 and DUOX1 genes were associated 
with tumor suppressor genes and the NOX 1, 2, and 5 
genes were associated with oncogenic genes in HCC . Based 
on these data, NOX family gene expression analysis could 
be a predictor of survival and identify putative therapeutic 
targets in HCC .
Disclosures:

The following people have nothing to disclose: Hyuk Soo Eun, Sang 
Yeon Cho, Jong Seok Joo, Sun Hyung Kang, Hee Seok Moon, Eaum 
Seok Lee, Seok Hyun Kim, Byung Seok Lee

1382
Efficacy and Safety of Lenvatinib for Unresect-
able Hepatocellular Carcinoma in Patients 
with Baseline Hepatitis B Virus (HBV)
Kwang-Hyub Han1, Shukui Qin2, Fabio Piscaglia3, Joong-
Won Park4, Dimitry Komov5, Baek-Yeol Ryoo6, Xuenong OuY-
ang7, Jung-Hwan Yoon8, Won Young Tak9, Min Ren10, 
Daniel Stepan10, Toshiyuki Tamai10, Corina E. Dutcus10, 
Ann-Lii Cheng11; 1Severance Hospital, Yonsei University, 
Seoul, Korea (the Republic of); 2Nanjing Bayi Hospital, Nan-
jing, Jiangsu, China; 3University of Bologna, Bologna, Italy; 
4National Cancer Center Korea, Goyang-si, Korea (the Repub-
lic of); 5N.N. Blokhin Cancer Research Center, Moscow, Russian 
Federation; 6Asan Medical Center, University of Ulsan College 
of Medicine, Seoul, Korea (the Republic of); 7Nanjing Military 
Fuzhou General Hospital, Fuzhou, China; 8Seoul National Uni-
versity Hospital, Seoul, Korea (the Republic of); 9Kyungpook 
National University Hospital, Daegu, Korea (the Republic of); 
10Eisai Inc., Woodcliff Lake, NJ; 11National Taiwan University 
Hospital, Taipei, Taiwan

Background: Lenvatinib (LEN) is an inhibitor of vascular 
endothelial growth factor receptors 1-3, fibroblast growth 
factor receptors 1-4, platelet-derived growth factor 
receptor α, RET, and KIT . In a recent phase 3 study in 
patients (pts) with unresectable hepatocellular carcinoma 
(uHCC), LEN was noninferior to sorafenib (SOR) in overall 
survival (OS; medians: LEN, 13 .6 vs SOR, 12 .3 mos; hazard 
ratio [HR]: 0 .92; 95% CI, 0 .79−1 .06), and superior to SOR in 
progression-free survival (PFS; median 7 .4 vs 3 .7 mos; HR: 
0 .66; 95% CI, 0 .57–0 .77; P<0 .00001), time to progression 
(TTP; median 8 .9 vs 3 .7 mos; HR: 0 .63; 95% CI, 0 .53–0 .73; 
P<0 .00001), and objective response rate (ORR; 24 .1% vs 
9 .2%; P<0 .00001) . The most common treatment-emergent 
adverse events (TEAEs) were hypertension, diarrhea, and 
decreased appetite with LEN, and palmar-plantar erythro-
dysesthesia (PPES), diarrhea, and hypertension with SOR . 
We report efficacy and safety outcomes for pts with base-
line HBV from this phase 3 study . Methods: This was a 
randomized, open-label, noninferiority study . Pts had 
uHCC, ≥ 1 measurable target lesion, Barcelona Clinic Liver 
Cancer stage B or C, Child-Pugh class A, ECOG PS ≤ 1, and 
no prior systemic therapy . Pts were randomized 1:1 to LEN 
(body weight ≥60 kg: 12 mg/day; <60 kg: 8 mg/day) or 
SOR 400 mg twice daily . The primary endpoint was OS . 
Secondary efficacy endpoints included PFS, TTP, and ORR 
by modified RECIST . Pts in this analysis were selected based 
on baseline history of HBV . Results: Of 478 pts random-
ized to LEN, 259 had HBV, and 218 pts with HBV were 
Asian . Of the 476 pts randomized to SOR, 244 had HBV, 
and 208 pts with HBV were Asian . Efficacy outcomes for 
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pts with HBV by region and treatment are in the table . 
Most common TEAEs in LEN-treated pts with HBV were 
hypertension (37 .6%), diarrhea (34 .1%), decreased weight 
(28 .3%), fatigue (27 .5%), and decreased appetite (26 .7%) . 
Most common TEAEs for SOR-treated pts with HBV were 
PPES (53 .9%), diarrhea (46 .5%), hypertension (26 .7%), 
decreased appetite (24 .7%), and alopecia (24 .7%) . Conclu-
sions: Efficacy outcomes were generally similar in pts with 
baseline HBV compared with those observed in the total 
study population in the LEN arm, while OS was numerically 
worse in pts with HBV than in the overall population in 
the SOR arm . Efficacy outcomes in pts with HBV were also 
similar in the overall and Asia-Pacific populations for both 
treatment arms . The most common TEAEs in each arm 
were similar in pts with baseline HBV and in the overall 
population .

*Odds ratio
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1383
Efficacy and safety of vitamin K + sorafenib 
combination treatment against hepatocellular 
carcinoma-Open label, randomized, phase 2 
study.
Yoshimichi Haruna, Atsuo Inoue; Department of Gastroenter-
ology and Hepatology, Osaka General Medical Center, Osaka, 
Japan

Backgrounds and Aims Some animal studies showed that 
vitamin K enhances anti-cancer action of sorafenib against 
hepatocellular carcinoma (HCC) . Our previous examina-
tion suggested the vitamin K enhances the sorafenib’s 
action by suppressing des-γ-carboxy prothrombin (DCP) 
production of tumor cells under ischemic status caused 
by sorafenib, because the DCP is a tumor growth and 
angiogenesis factor . In order to clarify the efficacy and 
safety of vitamin K dosing in sorafenib treatment, we have 
performed a single center, open label, randomized, phase 
2 study . Patients and Methods Forty-four patients with 
advanced HCC were studied . They were randomly assigned 
in a 1:1 ratio, to receive vitamin K + sorafenib or to receive 
sorafenib alone, stratified according to macrovascular 
invasion and/or extrahepatic spread . The anti-cancer 

outcome was evaluated by modified RECIST . Results There 
was no significant difference between the two groups in 
baseline characteristics (gender, age, Child-Pugh status, 
background liver disease and serum AFP levels) . The 
progression-free survival was significantly prolonged in 
the vitamin K + sorafenib group compared with sorafenib 
alone group (median time 3 .7 months vs . 1 .5 months, P = 
0 .001, hazard ratio 0 .35) . The disease control rates were 
55% in vitamin K + sorafenib group and 23% in sorafenib 
alone group (P = 0 .013) . The median overall survival times 
were 12 months in vitamin K + sorafenib group and 11 .5 
months in sorafenib alone group (P = 0 .14, hazard ratio 
0 .61) . The survival probability (OS) at 20 months and 30 
months was 35% and 25%, respectively, in vitamin K + 
sorafenib group, whereas it was 5% and 0% in sorafenib 
alone group . The serum DCP levels of patients with PR 
or SD declined by the treatment in vitamin K + sorafenib 
group (2 .06 ± 0 .56 Log mAU/mL before treatment to 1 .26 
± 0 .29 Log mAU/mL after 8 weeks, P = 0 .001), although, 
despite tumor shrinkage, the DCP levels of patients with 
PR or SD increased in sorafenib alone group (2 .50 ± 0 .72 
Log mAU/mL to 2 .83 ± 0 .77 Log mAU/mL, P = 0 .023) . No 
significant difference in incidence of adverse events was 
seen between the two groups . Conclusions The vitamin K 
dosing safely improved anti-cancer outcome of sorafenib 
treatment against advanced HCC . The enhanced anti-
cancer action could be involved in suppressing DCP levels 
by vitamin K .
Disclosures:

The following people have nothing to disclose: Yoshimichi Haruna, 
Atsuo Inoue

1384
Predicting the risk of hepatocellular carci-
noma in 116,404 cirrhotic patients according 
to etiology of cirrhosis.
George N. Ioannou1,2, Kristin Berry2, Elliott Lowy2; 1University 
of Washington, Seattle, WA; 2Veterans Affairs Puget Sound 
Healthcare System, Seattle, WA

Background and Aims Estimating HCC risk in patients 
with cirrhosis would be clinically useful for individualized 
counseling and potentially for individualized screening 
strategies . We aimed to develop, compare and validate 
models predicting HCC risk in cirrhotic patients separately 
for patients with hepatitis C virus (HCV), alcoholic liver 
disease (ALD) or nonalcoholic fatty liver disease (NAFLD) . 
Methods We identified 116,404 patients whose cirrhosis 
was diagnosed for the first time from 2001-2014 in the 
Veterans Affairs (VA) healthcare system and determined 
their incidence of hepatocellular carcinoma from the 
date of cirrhosis diagnosis until 01/31/2017 . Patients were 
divided according to underlying etiology of cirrhosis into 
HCV (n=52,671), ALD (n=35,730), NAFLD (n=17,354), or 
OTHER (n=10,649) . Results During a mean follow-up of 4 .3 
years, 10,042 new cases of HCC were diagnosed . Patients 
with HCV had more than 3 times higher incidence of HCC 
(3 .3 per 100 patient-years) than patients with ALD (0 .86 
per 100 patient-years), NAFLD (0 .90 per 100 patient-years) 
or OTHER (1 .0 per 100 patient-years) etiologies of cirrhosis . 
Compared to patients with HCV, those with ALD (adjusted 
hazard ratio [AHR] 0 .30, 95% CI 0 .28-0 .32), NAFLD (AHR 
0 .34, 95% CI 0 .31-0 .37) or OTHER (AHR 0 .40, 95% CI 0 .36-
0 .44) had significantly lower risk of HCC after adjusting for 
baseline characteristics . Models predicting HCC risk were 
developed and validated separately in patients with HCV, 
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ALD or NAFLD consisting of age, gender, race/ethnicity, 
BMI, diabetes, HCV genotype (for HCV only), platelet count, 
bilirubin, creatinine, albumin, hemoglobin, alkaline phos-
phatase and AST/ALT ratio . The models exhibited excellent 
discrimination and calibration characteristics . Conclusions 
HCC risk is 3 times greater in cirrhotic patients with HCV 
than ALD or NAFLD . We developed models predicting HCC 
separately in patients with HCV, ALD and NAFLD, which 
are available as web-based tools to enable clinicians to 
stratify HCC risk in individual cirrhotic patients . 
Disclosures:

George N . Ioannou - Grant/Research Support: Janssen Pharmaceuticals

The following people have nothing to disclose: Kristin Berry, Elliott Lowy

1385
Risk of hepatocellular carcinoma in patients 
with chronic hepatitis C who achieve 
sustained virologic response with interfer-
on-free versus interferon-based therapy in 
Japan
Shiho Miyase, Aya Kugiyama, Natsumi Tsukano, Hiro-
fumi Iwashita, Shigetoshi Fujiyama; Department of Gas-
troenterology and Hepatology, Kumamoto Shinto General 
Hospital, Kumamoto, Japan

Background: Oral, direct-acting antiviral regimens are 
used effectively to treat numerous patients with chronic 
hepatitis C; however, the risk and pathology of hepatocel-
lular carcinoma (HCC) after sustained viral response (SVR) 
remain unclear . We evaluated factors associated with the 
incidence of HCC after SVR in patients receiving interferon 
(IFN)-based or IFN-free regimens . Methods: We collected 
data from 524 patients with no history of HCC at our insti-
tution who achieved SVR following IFN-based therapy 
from 2004 to 2015, and from 516 patients with IFN-free 
regimens from 2014 to 2017 . All patients underwent clin-
ical assessments including biochemistry, ultrasound scans, 
contrast-enhanced computed tomography, or magnetic 
resonance imaging every 3–6 months . We compared the 
incidence of HCC between patients with IFN-based and 
IFN-free regimens, and evaluated the risk factors for HCC 
occurrence by Cox proportional hazards regression anal-
ysis . Results: The median age and percentage of woman 
were significantly higher in the IFN-free group (P<0 .001, 
respectively), while serum albumin (P<0 .001), alanine 
aminotransferase (P<0 .001), platelet count (Plt) (P=0 .006), 
alpha-fetoprotein (AFP) (P<0 .001), and AFP at 6 months 
after hepatitis C virus (HCV) treatment were significantly 
lower . The annual incidence rates of HCC were 0 .84% in 
patients treated with IFN-based regimens and 0 .83% in 
patients with IFN-free regimens . Plt (hazard ratio [HR], 
0 .839; 95% confidence interval [CI], 0 .752–0 .937; P=0 .002) 
and age (HR, 1 .076; 95% CI, 1 .018–1 .136; P=0 .009) were 
significantly associated with incidence of HCC in the 
IFN-based group, while post-observation AFP (HR, 1 .875; 
95% CI, 1 .444–2 .433; P<0 .001) and Plt (HR, 0 .739; 95% 
CI, 0 .590–0 .924; P=0 .008) were risk factors in the IFN-free 
group . The risk factors for HCC in all 1040 patients 
achieving SVR were Plt (HR, 0 .86; 95% CI, 0 .794–0 .940; 
P=0 .001), post-observation AFP (HR, 1 .170; 95% CI, 1 .046–
1 .311; P=0 .006), and age (HR, 1 .049; 95% CI, 1 .005–1 .095; 
0 .029) . Type of treatment regimen (IFN-based or IFN-free) 
was not associated with the risk of HCC (HR, 0 .428; 95% 
CI, 0 .142–1 .284; P=0 .130) . Conclusion: There was no signif-
icant difference in the incidence of HCC between patients 
treated with IFN-based and IFN-free regimens . However, 

AFP level after treatment was a strong risk factor among 
patients with IFN-free regimens compared with those 
with IFN-based regimens . Larger-scale studies with longer 
follow-up are required to determine if HCV eradication 
by IFN-free therapies affects hepatocarcinogenesis and/or 
other specific factors .
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1386
Does Interferon-free Direct-acting Antiviral 
Therapy for Hepatitis C Lead to Unexpected 
Recurrences of Hepatocellular Carcinoma ? 
Real-World Nation-Wide Multicenter Study by 
the Japanese Red Cross Hospital Liver Study 
Group
Kouji Joko1, Toshie Mashiba1, Masayuki Kurosaki2, 
Hironori Ochi1, Namiki Izumi2; Japanese Red Cross Hospital 
Liver Study Group; 1Center for Liver-Biliary-Pancreatic Dis-
eases, Matsuyama Red Cross Hospital, Matsuyama-shi, Japan; 
2Department of Gastroenterology and Hepatology, Musash-
ino Red Cross Hospital, Musashino, Japan

Background: The purpose of this study was to elucidate 
whether interferon (IFN)-free direct-acting antiviral (DAA) 
therapy for hepatitis C after curative treatment of hepa-
tocellular carcinoma (HCC) promote the recurrence of HCC 
by using the real-world large scale cohort . Methods: This 
is a nation-wide multicenter study conducted by Japa-
nese Red Cross Hospital Liver Study Group consisting of 
22 hospitals . This retrospective study analyzed a total of 
516 patients who underwent antiviral treatment for hepa-
titis C with either IFN-based therapy (n=148) or IFN-free 
DAA (n=368) after curative HCC treatment . Among them, 
78 in the patients treated with IFN-based therapy and 
347 in the patients treated with IFN-free DAA achieved 
sustained viral response (SVR) . Recurrence rate of HCC was 
compared between the two types of antiviral therapy . 
Logistic analysis and Cox proportional hazards analysis 
was performed to identify factors associated with early 
recurrence of HCC within 24 weeks of completing antiviral 
therapy, and recurrence throughout the entire observa-
tion period, respectively . Results: AFP at the completion of 
antiviral therapy, clinical stage of HCC, and non-SVR were 
independent factors associated with early recurrence of 
HCC . Among patients who had achieved SVR, the clinical 
stage of HCC was the sole independent factor associated 
with early recurrence of HCC . For recurrence throughout 
the entire observation period in SVR patients, AFP at 
completion of antiviral therapy and duration between 
last HCC treatment to antiviral therapy were independent 
factors . There was no significant difference in the rate 
of early recurrence of HCC or recurrence throughout the 
entire observation period between IFN-based therapy and 
IFN-free DAA treated patients . Conclusions: There were no 
differences in the early recurrence rate of HCC between 
patients who underwent IFN-based therapy and those 
who underwent IFN-free DAA as antiviral therapies .
Disclosures:
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1387
Comparison with Child-Pugh, liver damage 
and newly proposed ALBI-grade for assess-
ment of hepatic function and predicting prog-
nosis of Japanese patients with hepatocellular 
carcinoma
Atsushi Hiraoka5, Takashi Kumada1, Masatoshi Kudo2, 
Masashi Hirooka3, Kazuya Kariyama4, Kazuhiro Nouso4, Kuni-
hiko Tsuji6, Ei Itobayashi7, Toru Ishikawa8, Hironori Ochi9, 
Toshifumi Tada1, Hidenori Toyoda1, Kazuto Tajiri10, 
Kouji Joko9, Hideki Kawasaki5, Yoichi Hiasa3, Kojiro Mich-
itaka5; 1Department of Gastroenterology, Ogaki Munincipl 
Hospital, Ogaki, Japan; 2Department of Gastroenterology, 
Kindai University Faculty of Medicine, Osaka, Japan; 3Depart-
ment of Gastroenterology and Metabology, Ehime University 
Graduate School of Medicine, Toon, Japan; 4Department of 
Gastroenterology, Okayama City Hospital, Okayama, Japan; 
5Gastroenterology Center, Ehime Prefectural Central Hospital, 
Matsuyama, Japan; 6Department of Gastroenterology, Teine 
Keijinkai Hospital, Sapporo, Japan; 7Department of Gastro-
enterology, Asahi Chuo Hospital, Chiba, Japan; 8Department 
of Gastroneterology, Saiseikai Niigata Daini Hospital, Niigata, 
Japan; 9Hepato-biliary Center, Matsuyama Red-cross Hospi-
tal, Matsuyama, Japan; 10Department of Gastroenterology, 
Toyama University, Toyama, Japan

Aim/background: Child-Pugh class (CP) has been used 
for assessment of hepatic function, and liver damage 
grade (LD), which is modified CP with ICG-R15, has 
been reported to be better for assessment than CP . We 
compared the validity of 3 classifications for assessing 
liver function and predicting prognosis, CP, LD, and 
the newly proposed albumin-bilirubin (ALBI)-grade 
which is calculated only with albumin and total- bili-
rubin simply, in patients with hepatocellular carcinoma 
(HCC) . Methods: We analyzed the medical records of 
3495 Japanese naïve HCC patients admitted and exam-
ined ICG-R15 test at 9 different institutions from 2000 
to 2015 (median 70 years, male:female=2488:1007, 
HCV:HBV:HBV&HCV:others=2257:506:18:714, TNM 
I:II:II:IV=982:1642:716:155, resection:ablative treatments:-
TACE:others=1274:1703:462:56) . All treatments were 
performed following the Japanese practical guidelines 
for HCC, whenever possible . ALBI-score, which was calcu-
lated with previous reported formula, used for grading . 
Prognosis was retrospectively investigated with Japan 
Integrated Scoring system (JIS, which is calculated with 
CP and TNM stage), modified-JIS (with LD and TNM), and 
ALBI-T score (with ALBI and TNM) . Results: For predic-
tion of LD A, the values for sensitivity and specificity, 
and positive predictive and negative predictive values of 
ALBI-1 and CP A were 0 .651/0 .879/0 .873/0 .664/0 .751 and 
0 .996/0 .426/0 .689/0 .989/0 .746, respectively . Akaike infor-
mation criterion (AIC) results showed that prognosis based 
on ALBI-grade/ALBI-T was better than those based on LD/
modified-JIS and CP/JIS (22291 .8/21989 .4, 23379 .6/22076 .0, 
and 23392 .1/22075 .1, respectively) (Figure) . ALBI-score 
showed a good relationship with ICG-R15 (r=0 .616, 
P<0 .001) . Conclusion: ALBI-grade/ALBI-T was thought to be 
useful and easy classification system for assessing hepatic 
function and predicting prognosis of Japanese patients 
with HCC than CP/JIS and LD/modified-JIS .
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1388
High-quality diets are associated with reduced 
risk of hepatocellular carcinoma: diet quality 
index analyses in the Multiethnic Cohort
Veronica W. Setiawan1,2, Song Yi Park3, Loic Le Marchand3, 
Christopher Haiman1,2, Carol Boushey3, Lynne Wilkens3; 1Pre-
ventive Medicine, University of Southern California, Los Ange-
les, CA; 2Norris Comprehensive Cancer Center, Los Angeles, 
CA; 3Epidemiology Program, University of Hawaii Cancer Cen-
ter, Honolulu, HI

Background: The role of diet in hepatocellular carci-
noma (HCC) etiology is poorly understood . We prospec-
tively investigated the associations between 4 diet quality 
indexes (DQI) scores [the Healthy Eating Index 2010 (HEI-
2010), the Alternative Healthy Eating Index 2010 (AHEI-
2010), the alternate Mediterranean diet score (aMED), and 
the Dietary Approaches to Stop Hypertension score] and 
HCC incidence in the Multiethnic Cohort Study . Methods: 
We analyzed data from 169,264 African Americans, Native 
Hawaiians, Japanese Americans, Latinos and whites, 
45-75 years old, who entered the cohort between 1993 
and 1996 . DQI scores were calculated by using a validated 
food-frequency questionnaire that was administered at 
baseline . During an average 17 .1 years of follow up (1993-
2013), 603 incident cases of HCC were identified among 
study participants . Hazard ratios (HRs) and 95% confi-
dence intervals (CIs) for quintiles of each index were esti-
mated using Cox proportional hazards regression, after 
adjusting for age, sex, race/ethnicity, smoking status, body 
mass index, diabetes, and other covariates . Results: Higher 
aMED scores, reflecting favorable adherence to a healthful 
diet, were associated with lower risk of HCC (HR= 0 .67; 
95% CI: 0 .51-0 .89 for the highest vs . lowest quintile;  
P trend = 0 .01) . The association was evident for men  
(HR= 0 .69; 95% CI: 0 .49-0 .97; P trend=0 .03) and women 
(HR= 0 .64; 95% CI: 0 .39-1 .07; P trend=0 .20) (P interac-
tion=0 .93) . In racial/ethnic-specific analysis, four of the five 
ethnic groups exhibited a lower risk of HCC at the highest 
quartile of aMED scores and no significant heterogeneity 
was found (P interaction=0 .29) . However, the associa-
tion was strongest and most monotonic in Latinos (HR= 
0 .47; 95% CI: 0 .28-0 .78; P trend=0 .0032) . In Latinos, we 
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also observed an inverse association between AHEI-2010 
scores and HCC incidence (HR= 0 .54; 95% CI: 0 .34-0 .85;  
P trend=0 .0029) . These associations were mainly observed 
among the US-born Latinos . Conclusions: Higher aMED 
and AHEI-2010 scores were associated with a lower risk 
of HCC, particularly in Latinos . These results suggest that 
having better diet quality may reduce HCC incidence in 
this high-risk population .
Disclosures:

The following people have nothing to disclose: Veronica W . Setiawan, Song 
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1389
Comparison of Repeated Surgical Resection 
and Radiofrequency Ablation for Small Recur-
rent Hepatocellular Carcinoma after Primary 
Resection
Wei-Lun Tsai3,2, Wei-Chi sun3,2, I-Shu Chen1,2, Jin-Shi-
ung Cheng3,2, Huei-Lung Liang4,2; Division of Gastroenter-
ology and Hepatology, Department of Internal Medicine, 
Kaohsiung Veterans General Hospital, Kaohsiung, Taiwan, 
Shool of Medicine, National Yang-Ming University, Taipei, 
Taiwan; 1General Surgery, Kaohsiung Veterans General Hos-
pital, Kaohsiung, Taiwan; 2Meidical School, National Yang-
MIng University, Kaohsiung, Taiwan; 3Gastroenterology and 
Hepatology, Kaohsiung Veterans General Hospital, Kaohsi-
ung, Taiwan; 4Radiology, Kaohsiung Veterans General Hospi-
tal, Kaohsiung, Taiwan

There is controversy concerning whether radiofrequency 
ablation (RFA) or surgical resection (SR) is a better treat-
ment option for recurrent HCC after resection . In Kaoh-
siung Veteran General Hospital, from January 2002 to 
September 2014, a total of 100 consecutive patients who 
developed recurrent HCCs with a tumor size % 3cm and 
tumor numbers % 3 after surgical resection were enrolled . 
Among these patients, 57 patients received RFA and 43 
patients underwent repeated SR . Baseline characteristics 
at the time of recurrence after hepatic resection and clin-
ical outcomes following treatment of recurrent HCC were 
compared between the two groups . The baseline data of 
initial HCC and the first recurrence of HCC were compa-
rable in both groups . The 1-, 3-, 5-year overall survival rates 
following treatment of the first recurrence of HCC were 
97 .6%, 82 .7%, 56 .4% in the repeated SR group and 98 .2%, 
77 .2%, 52 .6% in the RFA group (p=0 .69) . The 1-, 3-, 5-year 
disease-free survival rates were 57 .0%, 32 .1%, 28 .6% in 
the repeated SR group and 60 .8%, 26 .6%, 16 .6% in the 
RFA group ((p=0 .89) . There was a trend whereby patients 
who underwent repeated SR had more procedure-related 
morbidity than patients who underwent RFA (16% vs . 7%, 
p=0 .14) . The median total hospital days were longer in 
the repeated SR group than that in the RFA group (13 vs . 
5 days, p<0 .05) . In the small recurrent HCCs after SR, RFA 
achieved similar overall survival and disease-free survival 
than those with repeated SR as well as having a shorter 
hospital stay . 
Disclosures:
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1390
Hepatocellular Carcinoma (HCC) Incidence 
in Hispanics Overtakes Asians to become the 
Ethnic Group with the Highest HCC Incidence 
in the U.S.: An Updated Analysis of 2000-2014 
Surveillance Epidemiology and End Results 
Cancer Registry
Jennifer Wang2, Aristeo Lopez1, Benny Liu1, Taft Bhuket1, 
Robert J. Wong1; 1Alameda Health System - Highland Hospi-
tal, Oakland, CA; 2California Pacific Medical Center, San Fran-
cisco, CA

Background: Hepatocellular carcinoma (HCC) remains a 
leading cause of cancer-related mortality . Changes in the 
epidemiology and treatment of chronic liver diseases such 
as hepatitis B, hepatitis C, and nonalcoholic fatty liver 
disease (NAFLD) are expected to impact HCC incidence . 
Aim: To evaluate recent trends in HCC incidence among 
U .S . adults, focusing on sex-specific and race/ethnicity-spe-
cific differences . Methods: We retrospectively evaluated 
adults with HCC using the most recently updated 2000-
2014 Surveillance, Epidemiology, and End Results data, a 
U .S . population-based cancer registry, to analyze overall, 
sex-specific, and race/ethnicity-specific trends in annual 
HCC incidence . Annual incidence rates were standard-
ized to year 2000 population and presented as cases per 
100,000/y . Comparison of HCC incidence between groups 
utilized the z statistic . Results: Overall HCC incidence from 
2000-2014 was 9 .6 per 100,000/y (n=88,438) . HCC incidence 
among Asians was more than double that of non-His-
panic whites (18 .3 vs 7 .1 per 100,000/y, p<0 .001), followed 
by Hispanics (16 .1 per 100,000/y), and blacks (12 .1 per 
100,000/y) . HCC incidence in males was more than triple 
that in females (15 .3 vs 4 .7 per 100,000/y, p<0 .001) . When 
stratified by year, HCC incidence in non-Hispanic whites, 
blacks, and Hispanics appeared to plateau in 2009-2010, 
whereas HCC incidence in Asians peaked and is declining . 
For example, HCC incidence increased from 5 .2 (year 2000) 
to 8 .3 (year 2014) per 100,000/y in non-Hispanic white 
(+59 .6%), 12 .7 to 17 .9 per 100,000/y in Hispanics (+40 .9%), 
8 .1 to 13 .3 per 100,000/y in blacks (+64 .2%) . However, HCC 
incidence in peaked at 20 .2 per 100,000/y in 2007 and has 
since declined to 16 .1 per 100,000/y in 2014 . Beginning 
in 2012, HCC incidence in Hispanics overtook Asians to 
become the race/ethnic group with the highest HCC inci-
dence in the U .S . Conclusion: While HCC incidence appears 
to plateau since 2009-2010 in non-Hispanic whites, blacks, 
and Hispanics, HCC incidence in Asians has peaked in 
2007 and is declining . Beginning in 2012, HCC incidence 
in Hispanics exceeded that of Asians . These trends may 
reflect the increasing impact of NAFLD-related HCC among 
Hispanics .
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1391
Is the incidence of liver cancer increased after 
DAA treatment of chronic hepatitis C?
Marta Cimavilla1,8, Irene Peñas-Herrero1,8, Carolina Almo-
halla1,8, Laura Perez-Citores2,8, Isidro Garcia2,8, Cristina Fer-
nandez-Marcos3,8, Marta Calvo6,8, Carmen Bailador4,8, 
Santiago Rodríguez4,8, Felipe a. Jiménez5,8, Isabel Martín5,8, 
Begoña Álvarez-Cuenllas7,8, Federico Sáez-Royuela3,8,  
Gloria Sanchez-Antolin1,8; 1HEPATOLOGY. LIVER TRANSPLANT 
UNIT, HOSPITAL UNIVERSITARIO RIO HORTEGA, Valladolid, 
Spain; 2Gastroenterology and Hepatology, Hospital Río Car-
rión, Palencia, Spain; 3Gastroenterology and Hepatology, 
Hospital Universitario de Burgos, Burgos, Spain; 4Gastroenter-
ology and Hepatology, Hospital Virgen de la Concha, Zamora, 
Spain; 5Gastronterology and Hepatology, Complejo Hospi-
talario de Salamanca, Salamanca, Spain; 6Gastroenterology 
and Hepatology, Hospital General de Segovia, Segovia, Spain; 
7Gastroenterology and Hepatology, Complejo Asistencial de 
León, León, Spain; 8ASOCIACION CASTELLANO Y LEONESA DE 
HEPATOLOGIA (ACYLHE), Castilla y León, Spain

BACKGROUND: Several studies have proposed an 
increased risk of recurrence or a more aggressive profile of 
heptocelullar carcinoma (HCC) after treatment with direct-
acting antivirals(DAA) . The aim of our study was to eval-
uate the incidence of HCC in HCV patients treated with 
DAA . METHODS: Multicentric, observational and retro-
spective study including 7 hospitals from Castilla y Leon . 
Every HCV patient treated with DAA between 2/1/2015 
and 11/2/16 was included . We evaluated demographic vari-
ables, previous diagnosis of HCC or indeterminate lesions, 
treatment used, sustained virological response (SVR) and 
characteristics of the recurrent HCC in the follow-up . 
RESULTS: 1126 patients treated with DAA were included 
with a follow-up average of 540 days (SD 175) . Mean age 
was 56 .1 years(SD 13 .35), 64% were male . Fibrosis stage 
was measured by Fibroscan or liver biopsy and was F1: 
6 .2%, F2: 28 .2%, F3: 21 .2% and F4: 44 .4% in the hole 
population . Most of patients were genotype 1 and 96 .43% 
patients achieved SVR . During the follow-up post-treat-
ment with DAA, HCC was detected in 37 patients (3 .29%) 
with a average of 180 days (IQR 290 .5) of follow-up . 
Average age was 58 .6 (SD14 .5), and 72 .9% were male . 
Fibrosis stage measured by Fibroscan or liver biopsy were 
F2 2 .7%, F3 13 .51%, F4 83 .79% . In this group of patients 
with HCC, the SVR rate was 86 .5%, lower than in the hole 
population(p<0 .05) . 21 patients had no previous history of 
HCC (55 .56%), although one patient had an indeterminate 
liver tumor . 16 patients (44 .4%) of HCC were recurrences 
from a previous tumor . Pre-treatment HCC stages where 
BCLC 0 in 18 .75%, BCLC A in 43 .75% and BCLC B in 37 .5% 
of patients . The HCC therapies before the treatment with 
DAA where surgery in 23 .1%, radiofrequency or transarte-
rial chemoembolization in 38,45% of patients . Complete 
response was achieved in 75% of patients treated . The 
HCC stages in the HCC postreatment with DAA were BCLC 
0 in 3 .23%, BCLC A in 51 .61% and BCLC B in 9 .68%, BCLC 
C in 29 .03% and BCLC D in 6 .45% of patients . In every 
patient with a partial response of a previous HCC, a HCC 
BCLC A was diagnosed after treatment . Median alpha 
fetoprotein (AFP) value at diagnosis was 191 .3 SD 549 .2 
ng/mL . CONCLUSION In our experience, incidence of HCC 
after DAA treatment is not increased, but a significant 

number of patients is diagnosed with advanced HCC . The 
majority of patients who developed hepatocarcinoma 
were cirrhotic but 16 .21% had mild fibrosis . The rate of 
SVR in the group of patients with hepatocarcinoma was 
lower than in the group of patients who did not develop 
it (p<0 .05) . Further follow-up is needed to assess the occur-
rence of hepatocarcinoma post-treatment with AAD .
Disclosures:
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1392
Using Nomogram of the Barcelona Clinic Liver 
Cancer System for Treatment Selection in 
Patients with Stage C Hepatocellular Carci-
noma
Chia-Yang Hsu1,2, Po-Hong Liu2, Shu-Yein Ho2, Praneeth Kuda-
ravalli1, Alhareth Al Juboori3, Tom Fang4, Ting-Hui Hsieh4, Ya-
Ju Tsai5, Teddy S. Nagaria6, Teh-Ia Huo2; 1Internal Medicine, 
University of Nevada School of Medicine, Reno, NV; 2Internal 
Medicine, Taipei Veterans General Hospital, Taipei, Taiwan; 
3Hepatology, University of Missouri, Columbia, Columbia, MO; 
4Gastroenterology Consultants, Reno, NV; 5Renown Regional 
Medical Center, Reno, NV; 6Department of Laboratory Med-
icine and Pathobiology, University of Toronto, Toronto, ON, 
Canada

Background: The nomogram of the Barcelona Clinic Liver 
Cancer (BCLC) for hepatocellular carcinoma (HCC) has been 
used for outcome prediction . Patients with BCLC stage C 
HCC often undergo anti-cancer therapy against current 
treatment guidelines in real world practice . We aimed 
to use the nomogram to provide guidance on treatment 
selection for BCLC stage C patients . Methods: A total of 
1,317 patients with stage C HCC were prospectively iden-
tified and divided into four groups by nomogram points . 
One-to-one matched pairs between patients receiving 
different treatments were generated by the propensity 
score with matching model within these groups . Survival 
analysis was performed by Kaplan-Meier method . Results: 
Patients with higher nomogram points were more often 
treated with targeted or supportive therapies (p<0 .001) . 
Patients receiving targeted or supportive therapies had 
a decreased survival compared to patients undergoing 
aggressive treatments (surgical resection, ablation, tran-
sarterial chemo-embolization or transplantation) across all 
four groups (p<0 .001) . After matching for baseline differ-
ences in the propensity model, patients receiving different 
treatments had comparable age, gender, etiology of liver 
disease, tumor burden, cirrhosis and performance status . 
Survival analyses were re-performed and disclosed that 
patients with nomogram points < 15 had better overall 
outcome after aggressive treatments (p<0 .05) . For patients 
with nomogram points > 15, there was no significant 
difference in survival between patients receiving two 
different strategies . Conclusions: The nomogram of BCLC 
system is a feasible tool to help stage C HCC patients to 
select anti-cancer treatment in pursuance of better overall 
survival .
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1393
Transarterial chemoembolization shows no 
superiority to bland embolization as the adju-
vant therapy after curative hepatectomy for 
hepatocellular carcinoma: a retrospective 
cohort study
Lei Zhao; HBP Surgery, Shandong Cancer Hospital and Insti-
tute, Jinan, China

Aims To compare the prognostic significance of adjuvant 
TACE versus TAE after curative HCC resection in a single-
center, non-randomized, retrospective cohort study . 
Methods 136 HCC patients who received curative liver 
resection in Shandong Cancer Hospital were enrolled in 
the study . 36 patients received only liver resection and 
defined as Hx group . 70 patients received adjuvant TACE 
after the liver resection and defined as HxTACE group . 
30 patients received adjuvant TAE and defined as HxTAE 
group . For adjuvant TAE, 5 to 10 ml lipiodol was injected 
into proper and left/right hepatic artery according to the 
primary location of the resected tumor . For adjuvant TACE, 
selected chemotherapeutic reagents were injected prior to 
lipiodol . The Kaplan-Meier method was used to compare 
survival between the groups . Results The three groups 
showed no significant difference in age, gender, pre-oper-
ative liver function laboratory tests, postoperative compli-
cations, tumor size, etc . Compared with the Hx group, 
the HxTACE and the HxTAE groups showed significant 
more advanced tumor stage (BCLC [Barcelona-Clinic Liver 
Cancer] staging; Hx vs . HxTACE, P=0 .0013; Hx vs . HxTAE, 
P=0 .0281) . Despite this, compared with the Hx group, the 
HxTAE group showed significantly improved 1-year OS 
(P=0 .0439), and the 2-year OS improvement was of the 
borderline significance (P=0 .0998) (Fig 1) . The HxTACE 
group also showed similar trends as HxTAE group (Fig 2) . 
Both HxTAE and HxTACE groups showed improved DFS 
without statistic significance . When compared the HxTAE 
with the HxTACE groups, no significance in either DFS or 
OS of any endpoints was found (Fig 3) . Conclusions Our 
data indicate there are no significant differences in both 
PFS and OS between patients undergoing TAE or TACE as 

the adjuvant therapy . In this issue, additional transarterial 
chemotherapy shows no significant superiority over bland 
embolization .
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1394
Tumor burden improves prognosis prediction 
for patients with terminal hepatocellular carci-
noma: a nomogram study
Chia-Yang Hsu1,2, Shu-Yein Ho2, Po-Hong Liu2, Mok-
shya Sharma1, Htun Latt1, Ya-Ju Tsai3, Teddy S. Nagaria4, 
Tom Fang5, Ting-Hui Hsieh5, Teh-Ia Huo2; 1Internal Medicine, 
University of Nevada School of Medicine, Reno, NV; 2Internal 
Medicine, Taipei Veterans General Hospital, Taipei, Taiwan; 
3Renown Regional Medical Center, Reno, NV; 4Department of 
Laboratory Medicine and Pathobiology, University of Toronto, 
Toronto, ON, Canada; 5Gastroenterology Consultants, Reno, 
NV

Background: The recently proposed nomogram of Barce-
lona Clinic Liver Cancer (BCLC) lacks predictive accuracy 
for patients with stage D hepatocellular carcinoma (HCC) . 
Tumor burden has a pivotal role regarding overall prog-
nosis but is not included in the criteria of stage D HCC . This 
study aims to develop a nomogram with tumor burden as 
the core element for BCLC stage D patients . Methods: A 
total of 386 BCLC stage D patients were randomly grouped 
into derivation and validation sets (1:1 ratio) . The multi-
variate Cox proportional hazards model was used to select 
factors with significant prognostic effect and generate 
the nomogram . Concordance indices and calibration plots 
were used to evaluate the performance of nomogram . 
Results: Overall survival of study patients was signifi-
cantly associated with tumor burden as well as hepatitis B, 
alpha-fetoprotein level, cirrhosis and performance status 
in the multivariate Cox regression (all p<0 .05) . Beta-coef-
ficients of these variables in derivation set were used to 
generate the nomogram . Every patient was assigned with 
a total nomogram number, which predicted individualized 
6-month and 1-year survival . The derivation and valida-
tion sets had a c-index of 0 .759 (95% confidence interval 
[CI]:0 .552-0 .923) and 0 .741 (95% CI:0 .529-0 .913), respec-
tively . The calibration plots were close to the 45-degree 
line for 6-month and 1-year survival prediction for all 
quarters of patients in both derivation and validation 
sets . Conclusion: Tumor burden is significantly related to 
overall survival for patients with stage D HCC . The nomo-
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gram with tumor burden can serve as a feasible and easy-
to-use tool predicting survival on an individual level .

The survival of patients with smaller tumor burden is signifi-
cantly better than the survival of patients with larger/more 
tumor nodule(s) . Nomogram predicting 6- and 12-month 
survival of BCLC stage D patients . The nomogram is used by 
adding up the points identified on the scale for the 5 param-
eters .
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1395
Application of the Albumin Bilirubin (ALBI) 
Grade improves the prognostic ability of the 
Barcelona Clinic Liver Cancer (BCLC) Staging 
system and helps to guide therapy.
Prem H. Thurairajah1, John C. Hsiang1, Absar A. Qurishi1, 
Mark C. Cheah1, Andrew Tan2, Chee-Kiat Tan3; 1Gastroen-
terology, Changi General Hospital, Singapore, Singapore; 
2Radiology, Changi General Hospital, Singapore, Singapore; 
3Gastroenterology, Singapore General Hospital, Singapore, 
Singapore

Background: The Barcelona Clinic Liver Cancer (BCLC) 
staging is a useful algorithm which combines disease and 
patient characteristics to guide the best clinical course 
of therapy . However, it has limitations . BCLC B stage 
represents a heterogenous population with respect to liver 
function and tumor burden . The Albumin Bilirubin (ALBI) 
grade is an objective measure of liver reserves which inde-
pendently predicts survival . Aim: We examined if the appli-
cation of ALBI can improve the prognostication of patients 
with HCC within BCLC B group . Method: Patients from a 
prospectively maintained HCC database from Singapore 
General Hospital between 1983-2016 and a retrospec-
tive database from Changi General Hospital, Singapore 
between 2009-2014, were included in this multicenter 
study . Kaplan-Meyer survival analysis stratified according 
to ALBI grade within BCLC groups was performed . Within 
BCLC B, pooled analysis of ALBI 1 and 2 were compared 
with ALBI 3 and stratified by treatment modality . Vari-
ables were entered into a Cox regression model by forced 
entry to predict factors associated with mortality . Results: 
There were 1351 patients comprising 1104 (82%) males 
and 1196 (89%) ethnic Chinese . Mean age was 62 .4 (±12 .1) 
years . 1035 (77%) were of viral etiology . Child Pugh class 
distribution was A (50%), B (36%) and C (14%) . Mean 
size of the largest lesion was 5 .3cm (± 4 .3cm) . BCLC stages 
0/A/B/C/D were 92(7%)/221(17%)/148(11%)/678(51%)/179(
14%) respectively . Median survival within BCLC B for ALBI 
grades 1/2/3 was 70/23/10 months respectively (log rank; 
p=0 .06) regardless of treatment received . Within BCLC 

B median survival of ALBI grade 1&2 comparing surgical 
resection with loco-regional therapy was 58 vs 34 months 
(log rank; p=0 .009) . BCLC B with ALBI Grade 3 had a median 
survival of 10 months . Child Pugh score, alpha-fetoprotein, 
presence of portal vein thrombosis and size of the largest 
lesion were independent predictors of mortality . Conclu-
sion: BCLC B stage represents a wide and heterogenous 
group . A proportion of patients who are within BCLC B 
stage would benefit from more aggressive therapy whilst 
a subset of them with poor liver reserves would be more 
suitable for loco-regional or systemic therapy . The appli-
cation of ALBI within BLCL B improves its discriminatory 
function . Carefully selected patients with ALBI grades 1 
and 2 within BCLC B may be suitable for surgical resection 
with acceptable outcomes . ALBI grade 3 within BCLC B 
has a similar prognosis to BCLC C and hence should not be 
offered surgical therapy .
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Effects of an adjuvant direct-acting antiviral 
drug therapy-induced sustained virological 
response after hepatic resection for hepatitis C 
virus-related solitary hepatocellular carcinoma
Shogo Tanaka1, Akihiro Tamori2, Shigekazu Takemura1, 
Hiroji Shinkawa1, Tokuji Ito1, Norifumi Kawada2, Shoji Kubo1; 
1Department of Hepato-Biliary-Pancreatic Surgery, Osaka 
City University Graduate School of Medicine, Osaka, Japan; 
2Department of Hepatology, Osaka City University Graduate 
School of Medicine, Osaka, Japan

Introduction: An interferon (IFN) therapy-induced 
sustained virological response (SVR) after hepatic resection 
for patients with hepatitis C virus (HCV)-related hepatocel-
lular carcinoma (HCC) is well known to suppress postop-
erative recurrence . Recently, direct-acting antiviral (DAA) 
therapy has been shown to achieve an SVR in >90% of HCV 
patients . However, the effect of DAA-induced SVR after 
hepatic resection on postoperative recurrence is contro-
versial . Patients and Methods: Among the 245 patients 
with HCV infection who underwent hepatic resection 
for Stage I HCC (solitary without macrovascular invasion) 
between 2000 and 2016, 16 achieved SVR by postopera-
tive DAA therapy (DAA group) and 16 by postoperative 
IFN therapy (IFN group); 119 patients did not receive DAA 
therapy or IFN therapy before or after surgery (control 
group) . Patients with SVR before the detection of HCC 
(n = 41), non-SVR or exacerbation (n = 38), SVR after HCC 
recurrence (n =7), in-hospital death (n = 1), HCC recurrence 
within 3 months (n = 4), and lost to follow-up (n = 3) were 
excluded . The median follow-up period was 28 months 
(range 9-61 months) in the DAA group, 108 months 
(26-195 months) in the IFN group, and 46 months (4-175 
months) in the control group . We investigated the clin-
ical characteristics, disease-free survival (DFS), and overall 
survival (OS) between the three groups and the effects of 
postoperative DAA therapy-induced SVR on postoperative 
recurrence . Results: The IFN group was younger than the 
other two groups . All DAA and IFN group patients were 
Child-Pugh class A (control group, Child-Pugh class A/B/C: 
107/12/0, p = 0 .107) . The median tumor size was smaller 
in the DAA group (2 .4 cm) and IFN group (2 .2 cm) than in 
the control group (3 .0 cm, p = 0 .010) . Other tumor-related 
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factors, including AFP concentration, tumor differentia-
tion, microvascular invasion, and histologic tumor number, 
did not differ markedly among the groups . The DFS was 
better in the DAA group (3-/5-years, 73%/73%) and IFN 
group (63%/56%) than in the control group (42%/22%, 
p = 0 .017) . A multivariate analysis showed that being in 
the IFN group was an independent favorable factor for no 
recurrence (p = 0 .039, hazard ratio [HR]: 0 .039 [95% confi-
dence interval {CI} 0 .262-0 .966)), and being in the DAA 
group also was a potential factor for no recurrence (p = 
0 .056, HR: 0 .056 [95% CI 0 .262-0 .966]) . The OS also was 
better in the DAA group (3-/5-years, 100%/100%) and IFN 
group (95%/89%) than in the control group (78%/57%, p 
<0 .001) . Conclusion: DAA therapy-induced SVR as well as 
IFN therapy-induced SVR may suppress recurrence after 
hepatic resection for solitary HCC, leading to the long-
term survival .
Disclosures:

Akihiro Tamori - Grant/Research Support: Chugai Pharmaceutical Co ., Ltd .; 
Speaking and Teaching: Gilead Sciences

Norifumi Kawada - Grant/Research Support: Chugai; Speaking and 
Teaching: MSD, Gilead, Abbvie

The following people have nothing to disclose: Shogo Tanaka, 
Shigekazu Takemura, Hiroji Shinkawa, Tokuji Ito, Shoji Kubo

1397
The impact of thyroid hormones on patients 
with hepatocellular carcinoma
Matthias Pinter1, Florian Hucke2, Simona Bota2, Theresa Buc-
sics1, Michael H. Trauner1, Markus Peck-Radosavljevic2, 
Wolfgang Sieghart1; 1Medical University of Vienna, Vienna, 
Austria; 2KH Klagenfurt, Klagenfurt, Austria

Background & Aims: Hypothyroidism has recently been 
proposed as predisposing factor for HCC development . 
However, the role of thyroid hormones (TH) in established 
HCC is largely unclear . We investigated the impact of TH 
on clinical characteristics and prognosis of HCC patients . 
Methods: Of 838 patients diagnosed with nonsurgical 
HCC at the Division of Gastroenterology and Hepatology/
Medical University of Vienna between 1992 and 2012, 667 
patients fulfilled the inclusion criteria . The associations of 
thyroid function tests with patient, liver, and tumor char-
acteristics as well as their impact on overall survival (OS) 
were investigated . Results: Thyroid hormone substitution 
was more often observed in patients with low thyroid-stim-
ulating hormone (TSH) concentration and in patients with 
elevated free tetraiodthyronine (fT4) . Patients with high 
TSH (>3 .77uU/ml) concentrations had larger tumors, while 
the opposite was true for patients with low TSH (<0 .44uU/
ml) concentrations . Subjects with elevated fT4 (>1 .66ng/dl) 
were more likely to have elevated CRP . While TSH was only 
associated with OS in univariate analysis (≤1 .7 vs . >1 .7uU/ml,  
median OS (95%CI), 12 .3 (8 .9-15 .7 months) vs . 7 .3 months 
(5 .4-9 .2 months); p=0 .003), fT4 (≤1 .66 vs . >1 .66ng/dl, 
median OS (95%CI), 10 .6 (7 .5-13 .6 months) vs . 3 .3 months 
(2 .2-4 .3 months); p=0 .007) remained an independent 
prognostic factor for OS (HR (95%CI) for fT4>1 .66ng/dl, 2 .1 
(1 .3-3 .3); p=0 .002) in multivariate analysis . Conclusions: 
TSH and fT4 were associated with prognostic factors of 
HCC (i .e ., tumor size, CRP level) . Elevated fT4 concentra-
tions were independently associated with poor prognosis 
in HCC . Further studies are needed to characterize the role 
of TH in HCC in detail . 
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Nearly One in Five Hepatocellular Carcinoma 
(HCC) Patients in the U.S. are of Hispanic 
Ethnicity, But less than 40% had HCC Within 
Milan Criteria at Time of Diagnosis
Ann Robinson, Ajay Ohri, Benny Liu, Taft Bhuket, Rob-
ert J. Wong; Alameda Health System - Highland Hospital, 
Oakland, CA

Background: Hepatocellular carcinoma (HCC) is a major 
cause of morbidity and mortality among Hispanics . Given 
Hispanic populations carry a high burden of nonalcoholic 
fatty liver disease (NAFLD), understanding trends in HCC 
among Hispanics may provide insight on NAFLD-HCC 
outcomes . Aim: To evaluate overall trends and disparities 
in HCC outcomes among Hispanic HCC patients in the U .S . 
Methods: Hispanic adults with HCC were retrospectively 
evaluated using the 2004-2014 Surveillance, Epidemiology, 
and End Results registry . Tumor stage at diagnosis was 
assessed by whether HCC at diagnosis met Milan Criteria . 
Multivariate logistic regression models, adjusted for age, 
sex, year of diagnosis, insurance, and marital status, eval-
uated for predictors of HCC within Milan at diagnosis . 
Results: Hispanics accounted for 18 .7% (n=13,440) of 
all HCC among U .S . adults, with a majority seen among 
men (73 .3%) . 60 .9% had Medicare or commercial insur-
ance at time of HCC diagnosis, 33 .5% Medicaid, and 5 .6% 
uninsured . 38 .0% of Hispanic HCC patients were within 
Milan criteria at diagnosis . Similar rates of HCC within 
Milan criteria were observed among men (37 .4%) and 
women (39 .7%) . While similar rates of HCC within Milan 
were observed for Medicare/commercial insured patients 
(42 .7%) and Medicaid (42 .9%), uninsured patients has 
significantly lower rates of HCC within Milan (29 .9%) . 
On multivariate regression, Hispanic males were signifi-
cantly less likely to have HCC within Milan compared to 
females (OR 0 .76, 95% CI 0 .68-0 .83, p<0 .001) . Compared to 
Hispanic HCC patients < 50 years, patients ≥65years were 
less likely to have HCC within Milan (OR 0 .67, 95% CI 0 .58-
0 .79, p<0 .001) . Probability of HCC meeting Milan Criteria 
increased in later years (Table) . Compared to Medicare 
or commercially insured Hispanic HCC patients, unin-
sured patients were significantly less likely to meet Milan 
Criteria (OR 0 .49, 95% CI 0 .39-0 .59, p<0 .001) . Conclusions: 
Nearly one in five HCC patients in the U .S . are of Hispanic 
ethnicity . However, only 38% of Hispanic HCC patients 
were within Milan Criteria at time of diagnosis . Improved 
efforts at HCC screening and surveillance are needed 
among this group to improve early detection and curative 
options .



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 749A

 Denotes AASLD Presidential Poster of Distinction

Disclosures:

Robert J . Wong - Advisory Committees or Review Panels: Gilead; Consulting: 
Gilead; Grant/Research Support: Gilead; Speaking and Teaching: Gilead, 
Salix, Bayer

The following people have nothing to disclose: Ann Robinson, Ajay Ohri, 
Benny Liu, Taft Bhuket

1399
Nonalcoholic Steatohepatitis Remains the 
Fastest Growing Indication for Liver Transplan-
tation in Patients with Hepatocellular Carci-
noma in the United States
Andrew A. Li1, Eric R. Yoo2, George Cholankeril3, 
Donghee Kim4, Puneet Puri5, Stephen A. Harrison6, 
Zobair M. Younossi7, Aijaz Ahmed4; 1Department of Medi-
cine, Stanford University School of Medicine, Stanford, CA; 
2Department of Medicine, Santa Clara Valley Medical Center, 
San Jose, CA; 3Gastroenterology and Hepatology, University 
of Tennessee Health Science Center, Memphis, TN; 4Division 
of Gastroenterology and Hepatology , Stanford Uni-
versity School of Medicine, Palo Alto, CA; 5Gastroenterology 
and Hepatology, Virginia Commonwealth University, Rich-
mond, VA; 6Gastroenterology and Hepatology, Pinnacle Clin-
ical Research, San Antonio, TX; 7Medicine, Gastroenterology 
and Hepatology, Center for Liver Diseases at Inova Fairfax 
Hospital, Falls Church, VA

Background: Recent studies have identified nonalcoholic 
steatohepatitis (NASH) as the second leading cause and 
most rapidly growing indication for liver transplantation 
(LT) in patients with hepatocellular carcinoma (HCC) in 
the United States . In our study, we analyzed the trends in 
etiology of HCC among adult LT recipients in the Unites 
States from 2002 to 2016 . Methods: We performed a retro-
spective cohort study using national data from the United 
Network for Organ Sharing registry of adult recipients of 
deceased donor LT between 2000 and 2016 . Multi-organ 
transplant recipients and diagnoses of acute liver failure 
were excluded from our analysis . LT recipients with HCC 
were classified by disease group using diagnosis codes 
and serology data . As a significant portion of crypto-
genic cirrhosis or otherwise unknown cause is believed 
to represent undiagnosed NASH, HCC was considered to 
be NASH-related if the LT recipient had a diagnosis code 
corresponding to NASH only, unknown cause of liver 
disease with Body Mass Index (BMI) > 30 (or > 25 for Asian 
ethnicity), or cryptogenic cirrhosis meeting BMI criteria . 
Results: From 2002 to 2016, a total of 78,417 adults under-
went LT, and of these 24,751 patients had HCC . While 
hepatitis C virus (HCV) continues as the leading etiology 
of HCC-related LT, the proportion of NASH-related HCC 
continues to rapidly grow (Table), representing 17 .2% of 
adult deceased donor LT surgeries for HCC in 2016 . Conclu-
sion: NASH continues to be the most rapidly growing 
indication for liver transplantation in patients with HCC . 
Further studies are needed to evaluate patients with 
HCV-related HCC who may have coexisting NASH .

Annual Trends in Liver Transplantation for NASH-related HCC

LT = Liver Transplants; HCC = Hepatocellular Carcinoma; 
NASH = Nonalcoholic Steatohepatitis .
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1400
The Association of Nonalcoholic Steatohepa-
titis and Hepatocellular Carcinoma
Mohammad Maysara Asfari1, Lopez Rocio3, Nizar N. Zein2, 
Arthur J. McCullough2; 1Internal Medicine, Cleveland Clinic, 
Cleveland, OH; 2Departments of Gastroenterology and Hepa-
tology, Cleveland Clinic, Cleveland, OH; 3Quantitative Health 
Sciences, Cleveland Clinic, Cleveland, OH

Background: Current guidelines recommend surveillance 
for hepatocellular carcinoma (HCC) in high risk patients . 
This high risk is defined by the presence of cirrhosis . 
However, HCC due to underlying nonalcoholic steatohep-
atitis (NASH), even without progressing to cirrhosis, is a 
rising concern . Hence, we aimed to determine the associ-
ation of HCC with NASH using a large national database . 
Methods: Cross-sectional study was performed using the 
2012 National Inpatient Sample (NIS) . The study group was 
all adult patients (18-90 years) who had a diagnosis of 
NASH which was identified using the International Classi-
fication of Diseases 9th version (ICD-9) codes . The control 
group included the rest of adult individuals without 
discharge records of NASH . We identified the diagnosis 
of hepatocellular carcinoma (HCC) in both study and 
control groups using the ICD-9 codes . We calculated the 
association between NASH and HCC using univariable and 
multivariate logistic regression . Results: 30,712,524 hospi-
talizations were included in our study . This cohort included 
218,950 patients with NASH (study group) and 30,493,574 
patients without NASH (control group) . The patients 
average age in the study group was 57 .3±0 .10 years (59 .4% 
females) compared to 54 .5±0 .11 years (57 .1% female) in 
the control group . HCC prevalence in subjects with NASH 
was 0 .50% (95% CI: 0 .41, 0 .59) compared to 0 .21% (0 .20, 
0 .23) in patients without NASH (p<0 .001) . After adjusting 
for age, gender, smoking, alcohol use, obesity, hepatitis C, 
hepatitis B, hemochromatosis and Charlson comorbidity 
index (CCI), subjects with NASH were 2 .3 times more likely 
to have HCC than those without NASH (p<0 .001) . Conclu-
sions: Our study showed that NASH patients have twofold 
higer risk of developing HCC compared to patients without 
NASH . Close monitoring and even periodical surveillance 
might be needed in this population .
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1401
A Proposal for Modification of Barcelona Clinic 
Liver Cancer System for Hepatocellular Carci-
noma Staging Based on Korean Multicenter 
Registry Database
Hyo Jung Cho, Soon Sun Kim, Sun Hyuk Hwang, Jong Ik Park; 
Ajou University School of Medicine, Suwon, Korea (the Repub-
lic of)

Background/Aim: Barcelona Clinic Liver Cancer (BCLC) 
C stage is defined as patients with preserved hepatic 
function and one of those adverse predictors including 
performance status (PS) 1-2, vascular invasion (VI), or extra-
hepatic spread (EHS) . Therefore, BCLC C demonstrates 
extreme heterogeneity because patients with PS 1-2 are 
categorized to BCLC C regardless of tumor burden, VI or 
EHS . This study aimed to modify BCLC system based on PS 
to derive more relevant staging system . Method: A total 
of 7,501 subjects, who were registered in Korean Liver 
Cancer Study Group during the period 2008-2013, were 
analyzed . Kaplan-Meier analysis was used to compare 
overall survival (OS) . The relative goodness-of-fit between 
staging system was compared by Akaike information crite-
rion (AIC) and integrated area under the curve (iAUC) . 
Result: Two modified BCLC (mBCLC) systems (#1 and 
#2) were derived by reducing role of PS in BCLC system .  
The patients with PS 1 or 2 without VI or EHS were reas-
signed to stage 0, A, or B according to their tumor burden 
(Figure 1). Prognostic accuracy was compared between 
mBCLC systems and original BCLC by AIC and IAUC . As a 
result, mBCLC#2 system identified as most explanatory and 
desirable model for HCC staging by showing smallest AIC 
value (AIC=70088 .01) and largest IAUC (IAUC=0 .722), while 
original BCLC showed the biggest AIC value (AIC=70697 .17) 
and smallest IAUC (IAUC=0 .705) . The mBCLC#2 stage C 
was further sub-classified into C1, C2, C3 and C4 according 
to the variables which selected by statistical and clinical 
importance (Figure 1C) . The C1-C4 sub-groups showed 
significant different OS distribution between groups (P < 
0 .001) . Conclusion: Modification of BCLC system based on 
PS derived accurate and relevant modified BCLC system for 
HCC patients .
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No-touch radiofrequency ablation is an ideal 
method to prevent intrahepatic metastasis of 
hepatocellular carcinoma
Masashi Hirooka1, Atsushi Hiraoka2, Hironori Ochi3, Yohei Koi-
zumi1, Kojiro Michitaka2, Kouji Joko3, Yoichi Hiasa1; 1Ehime 
University School of Medicine, Toon, Japan; 2Ehime Prefec-
tural Central Hospital, Matsuyama, Japan; 3Matsuyama Red 
Cross Hospital, Matsuyama, Japan

Background: A No-touch multi-bipolar technique without 
direct puncture of the tumor is now possible in radiofre-
quency ablation . The present prospective study aimed to 
clarify the occurrence of tumor recurrence (intrasubseg-
mental recurrence and local tumor recurrence) and to 
evaluate hepatic functional reserve after no-touch abla-
tion . Methods: The study protocols were approved by the 
institutional ethics committee at each hospital . Informed 
consent was obtained from all patients . Between January 
2014 and September 2016, 231 patients with 277 HCC 
nodules were prospectively enrolled . No-touch ablation 
was performed with an internally cooled bipolar elec-
trode, while direct puncture ablation was performed 
with a monopolar electrode . The primary endpoint of 
this study, the intrasubsegmental recurrence rate, was 
compared between RFA treatment groups . The secondary 
outcomes, the local recurrence rate, disease-free survival 
rate, and change of the Child-Pugh score, were also 
compared between groups . Results: Cumulative intra-
subsegmental tumor recurrence-free survival rates were 
significantly higher with no-touch ablation than with 
direct puncture ablation (98 .0% vs . 87 .1% at the first year, 
96 .9% vs . 76 .8% at the second year, and 91 .0% vs . 68 .3% 
at the third year, P<0.001) . The local recurrence rate and 
disease-free survival were also significantly better in the 
no-touch group . To adjust for background characteristic 
(especially ablation volume) differences, inverse prob-
ability of treatment weighted adjustment was done . 
Only intrasubsegmental tumor recurrence-free survival 
was significantly better in the no-touch group (HR, 0 .20; 
95% CI, 0 .09-0 .60, P=0.003) . Local tumor recurrence-free 
survival was no different (HR, 0 .46; 95% CI, 0 .12-1 .86, 
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P=0.280) . Conclusion: No-touch ablation could be an ideal 
method to prevent intrahepatic dissemination . 
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Quality of life assessment increases the accu-
racy of survival prediction in HCC patient
Andrea Gmür1,2, Philippe Kolly1,2, Marina Knöpfli2, Jean-
François Dufour1,2; 1Department of Clinical Research, Univer-
sity of Bern, Bern, Switzerland; 2University Clinic for Visceral 
Surgery and Medicine, Inselspital, Bern, Switzerland

Background The Eastern Cooperative Oncology Group 
Performance Status (ECOG PS) is a strong predictor of 
survival for patients with hepatocellular carcinoma (HCC), 
and is used with liver function and tumour burden in the 
Barcelona Clinic Liver Cancer (BCLC) staging system . This 
work assesses whether the health-related quality of life 
(HRQL), measured by the Functional Assessment of Cancer 
Therapy-Hepatobiliary (FACT-Hep) questionnaire discrim-
inates HCC patients in terms of survival and adds prog-
nostic information to ECOG PS . Methods A total of 242 
patients participating in the prospective Bern HCC Cohort 
at the University Hospital Bern, Switzerland were anal-
ysed . The relationship between FACT-Hep and sociodemo-
graphic and clinical factors, including overall survival (OS), 
were assessed . Additionally, the ability to predict overall 
survival was assessed and compared between the ECOG PS 
and FACT-Hep using Nagelkerke R2 . Results Patients with 
lower quality of life in the three main FACT-Hep scales and 
in the physical and functional well-being (FWB) subscales 
were those with a worse liver function as determined by 
the Child-Pugh score . FACT-Hep main scales and almost 
all subscales showed significant (p<0 .001) differences 
between ECOG PS groups (Figure) and were significant 
predictors of survival . Females scored a significant worse 
quality of life than men did regarding the emotional well-
being subscale (median (range) 17 (10-23) vs 19 (5-24), 
p=0 .018) . The FWB subscale had the greatest ability to 
predict OS (R2=0 .251) among the FACT-Hep main scales 
and subscales while the ECOG PS had a more important 
ability to predict OS (R2=0 .390) . When adding the FWB 
subscale to ECOG PS, the accuracy of the OS prediction 
was significantly increased (R2=0 .440) . The likelihood ratio 
test showed a significant difference between the model 
including ECOG PS only and the model including ECOG 
PS and FWB (p=0 .002) . Conclusion HRQL assessed by the 
FACT-Hep questionnaire is a reliable prognostic predictor 
of OS for patients with HCC . Using this questionnaire 
allows to add prognostic information to the ECOG PS and 
give a more accurate prognostic for OS .

Comparison between the three main FACT-Hep scales – FACT 
General score (FACT-G), Hepatobiliary cancer subscale (HCS) 
and the summation of those two scores (FACT-Hep total 
score) – across the ECOG PS groups .
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Risk factors for hepatocellular carcinoma 
development in patients with chronic HBV 
infection during nucleos(t)ide analogues 
therapy: a result of 10-year follow up
Wei Zhang1,2, Xiaoming Wang1,2, YU WANG1,2, Xin-
yan Zhao1,2, Weijia Duan1,2, Qianyi Wang1,2, Xiaoning Wu1,2, 
Yuanyuan Kong1,2, Hong You1,2, Xiaojuan Ou1,2, Jidong Jia1,2; 
1Liver Research Center, Beijing Friendship Hospital, Capital 
Medical University, Beijing, China; 2National Clinical Research 
Center for Digestive Disease, Beijing, China

Background: High level of HBV DNA is an independent risk 
factor for development of hepatocellular carcinoma (HCC) 
in patients with chronic HBV infection . Antiviral therapy 
could reduce but not eliminate the risk of HCC . The aim 
of this study was to identify the risk factors for HCC devel-
opment in patients with chronic hepatitis B(CHB) who had 
been followed up for 10 years . Patients and Methods: In 
this prospective study, CHB patients with HBV DNA level ≥ 
104copies/ml with or without compensated cirrhosis were 
enrolled in 2004 . The patients were allocated into oral 
antiviral therapy (AVT) and control groups(Non-AVT) at 
their discretion, the AVT group received adefovir dipivoxil 
10 mg per day, and the Non-AVT group did not receive 
antiviral therapy . They are followed up every 6 months 
for up to 10 years . The primary endpoint was the develop-
ment of HCC during follow-up . The cumulative incidence 
of HCC and the risk factors were evaluated by Kaplan-
Meier methods and multivariate Cox proportional hazards 
models . Results: Two hundred and seventy-nine patients 
were enrolled . At the baseline, the mean age was 40 .3 
years, 193 (69 .4%) were male, 155 (55 .8%) HBeAg positive 
and 69 (24 .8%) cirrhotic . At the end-point of follow-up, 
58 .4%(94/161) patients achieved virological remission (VR) 
and 41 .6% (66/161) patients did not (virological break-
through or virological no response, VNR) in AVT group . 
During a median follow-up of 10 years (range:1-10 years), 
The cumulative incidence of HCC was 15 .09% in all patients, 
with 13 .35% in AVT and 17 .65% in Non-AVT . Multivariate 
analysis showed that the significant risk factors for HCC 
were cirrhosis at baseline, VNR or Non-AVT . The 10-year 
incidence of HCC was significantly higher in patients with 
cirrhosis than those without cirrhosis at baseline (45 .39% 
vs 5 .31%, p<0 .001) . For cirrhotic patients, the 10-year 
incidence of HCC was lower in VR patients than VNR and 
Non-AVT patients (14 .29% vs 76 .3%, p<0 .001; 14 .29% vs 
50 .42%, p=0 .004) . For non-cirrhotic patients, the 10-year 
incidence of HCC was lower in VR patients than Non-AVT 
patients (1 .49% vs 9 .98%, p=0 .030) . Conclusion: Liver 
cirrhosis at baseline, no virological remission during anti-
viral therapy or non-antiviral therapy were significant risk 
factors of HCC development in CHB patients . Effective 
viral suppression could reduce HCC development in both 
cirrhotic and non-cirrhotic patients with chronic HBV infec-
tion .
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A simple scoring system incorporating ALBI 
grade predicts survival in patients with hepato-
cellular carcinoma – a study of 1,270 patients
Terence Tan1,2, Liang Shen3, George B. Goh2,4, 
Jason P. Chang2,4, Chee-Kiat Tan2,4; 1Gastroenterology and 
Hepatology, Singhealth Residency, Singapore, Singapore; 
2Gastroenterology and Hepatology, Singapore General Hos-
pital, Singapore, Singapore; 3Biostatistics Unit, Yong Loo Lin 
School of Medicine, National University of Singapore, Singa-
pore, Singapore; 4Duke-NUS Medical School, Singapore, Sin-
gapore

Background The recently published ALBI grade is a novel 
parameter for assessing liver function in patients with 
hepatocellular carcinoma (HCC), using only albumin and 
bilirubin . While able to replace the Child-Pugh score, the 
ability of the ALBI grade to predict survival in patients 
with HCC is not well established . Aim To develop a scoring 
system for predicting survival incorporating the ALBI 
grade in patients with HCC . Methods Study population 
comprised 1,270 patients with HCC seen in our depart-
ment since January 1988 . A survival census was done on 
31 October 2015 by the national registry of deaths . Prog-
nostic parameters commonly associated with survival with 
p<0 .1 on univariate analysis were included into a logistic 
regression with backward model selection . The survival 
scoring system was then derived based on the coefficients 
estimated by Cox regression with selected predictors . The 
study was IRB approved . Results Mean age was 62 .0±12 .1 
years with 82 .4% males, 89 .4% of Chinese ethnicity and 
77 .5% with hepatitis B infection . Survival scoring system 
is based on the coefficients estimated by logistic regres-
sion . Points are allocated to the following variables: ALBI 
grade, type of therapy, AFP level, portal vein invasion, 
ECOG status and 5th edition TNM stage (see table) . The 
total risk score is the sum of the points from all the 6 vari-
ables . Based on the total risk score, there are 3 distinct 
survival risk categories: low risk (≤7 points, median survival 
64 .2 months, 95% CI 52 .6-75 .6), moderate risk (>7 to ≤17 
points, median survival 7 .1 months, 95% CI 5 .7-8 .4) and 
high risk (>17 points, median survival 1 .8 months, 95% CI 
1 .5-2 .1), p<0 .001 . Conclusion We have formulated a simple 
scoring system incorporating ALBI grade and common 
HCC-related variables to risk stratify all-comers with HCC 
into distinct survival groups . This will be useful in the clin-
ical management of any patient with HCC . We plan to vali-
date the scoring system with other independent cohorts . 

Scoring System
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MicroRNA-125b expression levels and intra-
hepatic metastasis are predictors for early 
recurrence after hepatocellular carcinoma 
resection
Tomonari Shimagaki1, Tomoharu Yoshizumi1, Nori-
fumi Harimoto1, Sachiyo Yoshio2, Takashi Motomura1, 
Shinji Itoh1, Noboru Harada1, Toru Ikegami1, Yuji Soejima1, 
Masashi Mizokami3, Tatsuya Kanto2, Yoshihiko Maehara1; 
1Surgery and Science, Kyushu University, Fukuoka, Japan; 
2Liver Disease, National Center for Global Health and Med-
icine, Ichikawa, Japan; 3Genome Medical Sciences Project, 
National Center for Global Health and Medicine, Ichikawa, 
Japan

BACKGROUD: Surgical resection of HCC is a curative treat-
ment for patients who have the optimal profile . However, 
the recurrence rates after hepatocellular carcinoma (HCC) 
resection reach 70-80% in 5 years after surgery . Frequent 
intrahepatic recurrence and uncontrolled extrahepatic 
metastasis are the primary causes for the poor prognosis in 
HCC . Early recurrence after curative hepatic resection for 
HCC is a well-known poor prognostic factor . We aimed to 
identify the microRNAs which determine the early recur-
rence after HCC resection . METHODS: We analyzed 125 
patients who underwent curative HCC resection and were 
observed for more than five years (Age 67 .0±11 .8, Male/
Female 94/31, HBV/HCV/ nonBnonC 26/68/34, Child’s class 
A/B/C 125/ 0/ 0, pStage1/2/3/4 17/68/32/8) . We evaluated the 
expression levels of microRNAs in cancerous and noncan-
cerous resected tissues by microarray and qPCR analyses . 
We defined patients who had a recurrence within 1 year 
after the resection as the early recurrence (ER) group 
(n=23), patients who had a recurrence from 1 to 5 years 
as the late recurrence (LR) group (n=42) and patients 
who did not recur during 5-year observation period as no 
recurrence (NR) group (n=60), respectively . We performed 
uni- and multivariate-analyses, receiver operating char-
acteristic (ROC), and multivariate regression analyses for 
the assessment of the diagnostic performance of various 
markers/indices . RESULTS: To identify microRNAs asso-
ciated with recurrence of HCC, microarray analysis was 
carried out using 16 HCC tissues (10 recurrence and 6 
non-recurrence cases) . MiR-125b-5p and miR-148a-3p were 
significantly down-regulated in recurrence cases . Next, to 
evaluate the possibility of miR-125b-5p and miR-148a-3p 
to serve as biomarkers for HCC recurrence, we examined 
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the expression levels of miR-125b-5p and miR-148a-3p by 
qPCR in the cancerous and noncancerous tissues of 125 
HCC patients who were observed for at least five years 
after initial curative resection . In our cohort, ER was asso-
ciated with lesser overall survival rate compared to the LR 
and NR group . The expression ratio of miR-125b-5p of the 
cancerous tissue to the noncancerous tissue (miR-125b-5p 
ratio) was significantly lower in the ER group than in the 
LR and NR group . Multivariate analysis showed that low 
miR-125b-5p ratio and intrahepatic metastasis (IM) were 
independently associated with ER . Low miR-125b-5p ratio, 
IM and albumin level were independently associated with 
disease free survival . CONCLUSION: MiR-125b expression 
ratio of the cancerous tissue to that of the non-cancerous 
tissue and IM are identified as predictors for HCC early 
recurrence after hepatic resection .
Disclosures:
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1407
Osteopontin predicts the prognosis of patients 
with single nodule or early-stage hepatocel-
lular carcinoma and should be associated 
with the microenvironment of background liver
Kaoru Tsuchiya1,3, Merima Herac2, Wolfgang Sieghart3, 
Matthias Pinter3, Hisashi Nakayama4, Yutaka Midorikawa4, 
Georg Oberhuber2, Thomas Reiberger3, Yutaka Yasui1, Mas-
ayuki Kurosaki1, Namiki Izumi1, Masahiko Sugitani5, Tada-
toshi Takayama4, Markus Peck-Radosavljevic6; 1Department 
of Gastroenterology and Hepatology, Musashino Red Cross 
Hospital, Tokyo, Japan; 2Department of Pathology, Medical 
University of Vienna, Vienna, Austria; 3Division of Internal 
Medicine II, Department of Gastroenterology and Hepatol-
ogy, Medical University of Vienna, Vienna, Austria; 4Depart-
ment of Digestive Surgery, Nihon University, Tokyo, Japan; 
5Department of Pathology, Nihon University, Tokyo, Japan; 
6Department of Gastroenterology and Hepatology, Endocri-
nology and Nephrology, Klinikum Klagenfurt am Wörthersee, 
Klagenfurt, Austria

Background There is few established biomarkers to predict 
outcome and no adjuvant therapy for patients with hepa-
tocellular carcinoma (HCC) . We performed immunohisto-
chemical analyses of Osteopontin(OPN), thrombin, c-MET, 
K19, EpCAM and EGFR by using tissue microarray (TMA) 
containing tumor tissue and surrounding non-tumoral 
liver tissue of the patients with HCC . We determine the 
association between biomarker expression and clinical 
outcome including overall survival (OS) and recurrence 
free survival (RFS) . Methods A total of 343 patients with 
HCC who underwent surgical resection or liver transplan-
tation in Vienna, Austria or Tokyo, Japan were enrolled . 
Stained TMA sections were evaluated by two pathologists 
who were blinded to clinical information . OS and RFS 
were determined by Kaplan–Meier analysis, and differ-
ences were compared using the log-rank test . Multivar-
iate analysis for OS and RFS was carried out using the 
proportional-hazards regression model . Results The 343 
patients included 293 males and 50 females, with a mean 
age of 61 ± 11 years . One hundred eighty-six patients were 
treated with liver transplantation(OLT) in Austria and 105 

patients received surgical resection in Japan . The majority 
of patients (N = 270, 78 .7%) received OLT or resection as 
an initial therapy . Tumor size ranged from 0 .4 to 23 cm 
(4 .4 ± 3 .8cm) . The overall survival rates of the 343 patients 
at 1, 3, 5, 7 and 10 years were 88 .7%, 78 .7%, 72 .9%, 64 .8% 
and 59 .5% . One hundred-ten (32 .1%) of all patients devel-
oped tumor recurrence during follow-up after a median 
time of 13 .1months . In all patients, OPN expression and 
tumor status beyond Milan criteria were independently 
associated with OS (HR 1 .9, 95%CI 1 .1-3 .7, p=0 .03 and 
HR 0 .007, 95%CI 1 .3-4 .3, p=0 .007) . In patients with single 
HCC (n=181), OPN expression was the only significant 
biomarker associated with OS (HR 2 .3, 95%CI 1 .1-4 .6, 
p=0 .03) . In the patients with single HCC receiving OLT, 
OPN expression was not a predictive marker associated 
with OS and RFS . In the patients beyond Milan criteria, 
Thrombin expression was the only significant biomarker 
associated with OS . The morphologic UP to 7 criteria was 
not a significant biomarker associated with OS and RFS in 
the patients beyond Milan criteria . Conclusion OPN is a 
promising predictor of tumor recurrence and survival in 
patients with HCC, especially for those with single nodule 
or early-stage disease . Our results represent a new insight 
into tumor progression and therapeutic targets for HCC .
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1408
Treatment Patterns and Healthcare Costs by 
Lines of Therapy in Patients with Advanced 
Hepatocellular Carcinoma Treated with 
Systemic Cancer Therapy
Machaon Bonafede1, Qian Cai1, Prianka Singh2, Nee-
har D. Parikh3, Bruce E. Sill2, Katherine Cappell1, Krutika Jari-
wala-Parikh1, Beata Korytowsky2; 1Truven Health Analytics 
Inc., an IBM company, Cambridge, MA; 2Bristol-Myers Squibb, 
Princeton, NJ; 3University of Michigan School of Medicine, 
Ann Arbor, MI

Background: The incidence of advanced hepatocellular 
carcinoma (aHCC) is rising in the United States; however, 
treatments for patients with advanced disease is limited, 
with only one approved first-line (1L) systemic therapy . We 
aimed to provide real-world evidence on systemic therapy 
use and costs among commercially insured patients with 
aHCC treated in the United States . Methods: Adults with ≥ 
2 medical claims (30-180 days apart) for primary HCC (ICD-9 
155 .0x) from 1/1/2008-9/30/2015 were identified in the 
MarketScan Research Databases . Continuous enrollment 
was required 6 months before and 1 month after diagnosis 
(index) . Patients with pre-index HCC diagnoses, history of 
other malignancies, or cancer-related treatments were 
excluded . Patients were further categorized into 1L and 
second-line (2L) cohorts if they initiated a systemic therapy 
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without embolization within 30 days and had continuous 
enrollment from diagnosis to 1L . Outcomes included dura-
tion of therapy (DOT) and per-patient-per-month (PPPM) 
1L and 2L costs . Results: 1591 patients with aHCC were 
identified and received 1L treatment (mean age, 61 .5 y; 
22% female), while 174 (11%) of those receiving 1L went 
on to receive 2L treatment (mean age, 61 .1 y; 26% female) . 
9% and 25% of patients in the 1L and 2L cohorts had a 
liver transplant after diagnosis, respectively . The mean 
and median DOT for the 1L cohort were 141 and 85 days, 
and the mean and median DOT for the 2L cohort were 
145 and 89 days . Sorafenib was the most commonly initi-
ated therapy in the 1L (77%), while a variety of therapies 
were used in the 2L, including targeted therapies (47%), 
chemotherapies (40%), chemotherapy + targeted therapy 
(11%), and immuno-oncology (2%) . The mean PPPM total 
healthcare costs were $20,815 during the 1L and $20,477 
during the 2L, of which 65% ($13,443) and 83% ($16,904) 
of total costs were due to medical services for the 1L 
and 2L cohort, respectively . Conclusions: Most patients 
received sorafenib as 1L treatment; for the small propor-
tion of patients who received 2L treatment, a variety of 
therapies were used . Median DOT was less than 5 months, 
and monthly healthcare costs were substantial for patients 
with aHCC receiving 1L and 2L treatment . Although there 
are limited approved treatments for aHCC, a variety of 
therapies are being used and costs remain high, indicating 
a clear unmet need for more effective treatments .
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1409
Phase 3 biomarker study for HCC surveillance 
using AFP, AFP-L3 and DCP: A prospective 
collection with retrospective blinded evalua-
tion
Hashem B. El-Serag1,2, Donna White1,2, Nabhah Tayob2,3, 
Abeer Alsarraj1,2, Yasuhiro Mori4, Hiro Yamada4, Fasiha Kan-
wal1,2; 1Medicine, Baylor College of Medicine, Houston, TX; 
2HSR&D IQUEST, Michael E DeBaley VAMC, Houston, TX; 3Uni-
versity of Texas MD Anderson Cancer Center, Houston, TX; 
4WAKO Life Sciences, Inc., Mountain View, CA

Background/Aim: Triple biomarkers (AFP, AFP-L3, DCP) 
are extensively used and validated for HCC surveillance 
in Japan . However, there is a paucity of data from North 
Americans with cirrhosis . Methods: We present interim 
results from a prospective cohort study (8/14-5/17) at the 
Houston VAMC . We enrolled consecutive patients with 
cirrhosis irrespective of etiology and no past or present 
HCC in a 6-monthly surveillance program consisting of liver 
imaging (mostly ultrasound) combined with AFP . Blood 
samples were prospectively collected every 6 months and 
bioassayed for AFP, AFP-L3, DCP in a retrospective blinded 
fashion . HCC was diagnosed per AASLD criteria . We calcu-
lated sensitivity and false positive rate (FPR) for detecting 
HCC using cutoffs recommended by the Japan Society of 
Hepatology (AFP>20 ng/ml . AFP-L3>10%, DCP>2 ng/ml, or 
any of the three) . We also calculated the sensitivity and 

FPR for the GALAD score at a threshold of -0 .63 (Berhane 
et al 2016) . Results: A total of 604 patients contributed 
to 1093 HCC surveillance episodes . 30 patients developed 
HCC during 441 .7 person-years . We limited the analysis to 
26 HCC cases with complete information on biomarkers 
before HCC development and 543 controls with consis-
tently negative liver imaging . The mean age was 63 .5 and 
98% were men . The cirrhosis etiology was HCV (71%), 
alcohol (57%), and NAFLD (20%) . At the time of diagnosis, 
the mean tumor size was 2 .2 cm (SD 1 .1), 15 patients had 
1 HCC nodule (6 had 2 nodules and 5 had ≥3), 17 received 
HCC specific treatment and one is listed for liver trans-
plant . 17 out of 26 HCC cases had non-negative imaging 
results prior to HCC diagnosis . The sensitivity of all three 
biomarkers combined was higher but the FPR was also 
higher than using any of the markers alone(Table) . Cutoff 
based on GALAD score further increased FPR . Conclu-
sions: In North American patients with cirrhosis, the use of 
biomarkers with existing cutoffs (AFP, AFP-L3, DCP) results 
in a considerable improvement in sensitivity for HCC detec-
tion at an early stage but also result in an increase in false 
positive results . Further refinement of cutoffs may further 
increase the accuracy for early HCC detection .

†Sensitivity=probability of >1 positive screen 6, 12 or 
24months before HCC diagnosis

‡FPR=probability of a positive screen in control patients or in 
cases more than 6, 12 or 24months prior to diagnosis

Disclosures:
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1410
Serum Biomarkers Improve Prognostic Ability 
of BCLC Staging System
Saroja Bangaru1, Wei Wei3, Myron E. Schwartz10, Nee-
har Parikh2, Mindie H. Nguyen4, Lewis R. Roberts5, K. 
Rajender Reddy6, Alex Befeler7, Denise M. Harnois8, Sudhir Sri-
vastava9, Jo Ann Rinaudo9, Ziding Feng3, Jorge A. Marrero1; 
UT Southwestern; 1UT Southwestern, Dallas, TX; 2University 
of Michigan, Ann Arbor, MI; 3MD Anderson Cancer Center, 
Houston, TX; 4Stanford University, Palo Alto, CA; 5Mayo Clinic, 
Rochester, MN; 6University of Pennsylvania, Philadelphia, PA; 
7St Louis University, St Louis, MO; 8Mayo Clinic, Jacksonville, 
FL; 9Division of Cancer Prevention, NIH, Bethesda, MD; 10Mt 
Sinai Medical Center, New York, NY

Background: The prognosis of hepatocellular carcinoma 
(HCC) is critical for the selection of the appropriate treat-
ment . The Barcelona Clinic Liver Cancer (BCLC) staging 
system is recommended . Serum alfa-fetoprotein (AFP), 
AFP-L3 and des-gamma carboxyprothrobin (DCP) are 
biomarkers in HCC but their role in staging is unknown . 
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Aims: To determine if AFP, AFP-L3 and DCP are prognostic 
markers for HCC and whether these biomarkers can further 
stratify the BCLC staging system . Methods: Patients with 
HCC were enrolled as part of a multicenter prospective 
study on HCC biomarkers (Gastroenterology 2009;137:110-
8) . Diagnosis and staging were done in accordance with 
AASLD guidelines . Recursive partition analysis was used 
to identify cutoff points for serum biomarkers . Kaplan-
Meier analysis was used to estimate overall survival (OS) . 
We performed univariate and multivariate Cox regression 
analyses . Results: A total of 362 patients with HCC had 
OS data and were included . 52% had hepatitis C, 15% 
hepatitis B and 31% had non-viral liver disease (alcohol, 
non-alcoholic fatty liver and others) . 80% were male, and 
62% were non-Hispanic whites . 71% were Child class A 
and 27% Child class B . In terms of staging, 58% were BCLC 
stage 0/A, 19% stage B, 21% stage C, and 2% stage D . The 
median tumor diameter was 3 .8 cm; the median number 
of lesions was 2; 10% had portal vein thrombus and 5% 
had metastasis . The median follow up of the patients was 
4 .8 years (0 .01-10 .2 years) and 63% have died . The overall 
median survival was 2 .2 years . The BCLC system stratified 
OS according to stage (p<0 .0001) . AFP, AFP-L3 and DCP 
were all associated with OS when above the cutpoints of 
20 ng/ml, 24%, and 37 .76 IU/ml, respectively (p<0 .0001) . 
Those with Child class A cirrhosis had a median survival of 
2 .7 years, Child B 1 .0 years, and Child C 4 months (p<0 .0001) . 
On multivariate analysis, among those with BCLC stage A, 
Child class B (HR 1 .7;95%CI:1 .10-2 .64) and DCP >/=37 .76 IU/
ml (HR 2 .89;95%CI:1 .81-4 .6) were independent predictors 
of OS . For those with BCLC stage B, AFP >/=20 ng/mL (HR 
2 .09;95%CI: 1 .08-4 .04) was the only significant indepen-
dent predictor of OS . For those with BCLC stage C, AFP-L3 
>/= 24% (HR 2 .66;95%CI:1 .34-5 .32) and DCP >/=37 .7 IU/ml 
(HR 2 .97;95%CI:1 .37-6 .43) were independent factors for 
OS . Conclusion: Our study shows that BCLC staging, liver 
function and serum biomarkers are independent predic-
tors of survival in HCC . Importantly, serum biomarkers can 
provide further prognostic information for BCLC stages A, 
B and C . These findings may provide further stratification 
of BCLC staging, which could lead to improved individual-
ized treatment selection .
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1411
Impact of Hepatocellular Carcinoma (HCC) 
and Tumor Treatment on Sustained Virologic 
Response (SVR) Rates with Direct-Acting 
Antiviral (DAA) Therapy for Hepatitis C: 
HCV-TARGET Results
Kavita Radhakrishnan1, Adrian M. Di Bisceglie2,  
K. Rajender Reddy3, Joseph K. Lim4, Josh Levitsky5, Alex-
ander Kuo6, Mohamed A. Hassan7, Jama M. Darling8, 
Jordan J. Feld9, Lucy Akushevich8, Monika Vainorius8, 
David R. Nelson10, Michael W. Fried8, Robert S. Brown11, 
Norah Terrault1; HCV-TARGET Network; 1University of Califor-
nia, San Francisco, San Francisco, CA; 2Saint Louis University 
School of Medicine, St. Louis, MO; 3University of Pennsylvania, 
Philadelphia, PA; 4Yale University School of Medicine, New 
Haven, CT; 5Northwestern University, Chicago, IL; 6Virginia 
Mason Medical Center, Seattle, WA; 7University of Minne-
sota, Minneapolis, MN; 8University of North Carolina Chapel 
Hill, Chapel Hill, NC; 9Toronto Western Hospital Liver Center, 
Toronto, ON, Canada; 10University of Florida, Gainesville, FL; 
11Weill Cornell Medical School, New York, NY

Background: Patients with complications of hepatitis C 
(HCV), including those with HCC, are a high priority candi-
dates for HCV treatment . Prior studies have suggested a 
negative impact of HCC on SVR outcomes . We sought to 
compare the effectiveness of DAA therapy in HCV-infected 
cirrhotic patients with and without HCC, and to assess 
whether untreated or partially treated (UT/PT-HCC) versus 
completely treated HCC (CT-HCC) influenced sustained 
virological response (SVR) rates . Methods: Patients enrolled 
in HCV-TARGET were treated according to the local stan-
dards of care at academic (n=45) and community medical 
centers (n=19) in North America (n=60) and Europe (n=4) . 
Detailed information on demographics, clinical course, and 
adverse events was abstracted from medical records into a 
unique centralized data core . Independent data monitors 
systematically reviewed data for completeness and accu-
racy, including HCC treatment and response . This analysis 
included all cirrhotic patients with and without history 
of HCC at baseline and available virological outcome . UT/
PT-HCC was defined as untreated or partially treated HCC 
based on imaging available prior to HCV treatment initia-
tion . CT-HCC was defined as no enhancing lesions present 
on imaging available prior to HCV treatment initiation . 
Minimally adjusted logistic regression was used to assess 
the association between presence of HCC tumor and SVR 
rates . Results: A total of 1759 patients with cirrhosis (64% 
male, 75% white, median age 60, 79/7/11/3% genotype 
1/2/3/other, 44% history of decompensation, 58% treat-
ment experienced) and with pre-HCV therapy imaging for 
HCC and available virological outcome were included . Of 
these, 1581 had no HCC and 178 had HCC: 109 with CT-HCC 
and 69 with UT/PT-HCC at DAA initiation . 93% received 
sofosbuvir (SOF)-based therapy and 7% PI-based therapy . 
SVR12 was achieved by 87% and 76% of patients without 
and with HCC, respectively, and within the HCC group, by 
78% with CT-HCC and 72% with UT/PT-HCC . Adjusting for 
decompensation, presence of HCC at baseline was asso-
ciated with lower odds of SVR compared to no HCC at 
baseline (OR=0 .53; 95% CI: 0 .37-0 .78) . However, the odds 
of SVR in patients with UT/PT-HCC compared to CT-HCC 
was lower but not statistically significant OR=0 .75 (95% CI: 
0 .38-1 .51) . Conclusion: The presence of HCC is associated 
with reduced odds of SVR, but with no difference evident 
in those with completely treated HCC versus untreated/
partially treated HCC . These data suggest that HCV treat-
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ment should not be delayed or deferred in those with 
untreated HCC and also highlight the need for improved 
DAA therapies for patients with cirrhosis and HCC . 
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Unexpected Hepatocellular Carcinoma (HCC) 
following treatment-induced HCV clearance in 
a VA cohort.
Alexander Monto1, James C. Ryan1, Erene Niemi1, mark segal2, 
Lewis L. Lanier3; 1Gastroenterology, UCSF/SFVAMC, San Fran-
cisco, CA; 2Biostatistics, U.C.S.F., San Francisco, CA; 3Microbiol-
ogy/Immunology, U.C.S.F., San Francisco, CA

Introduction: During the longitudinal routine follow up of 
a long-term cohort of HCV patients, we observed an unex-
pectedly high incidence of HCC following treatment-in-
duced viral clearance . Available data were retrospectively 
correlated with the development of HCC . Methods: 
We analyzed immune response genotypes and clinical 
outcomes in a cohort of HCV seropositive subjects with 
chronic HCV . Subjects were typed for KIR, HLA, and for 
IL28B SNPs . Results: 404 BASIC-HepC cohort patients with 
chronic HCV were followed; 159 IFNa-based treatment 
courses were given to 107 cohort patients, with 49 subjects 
(30 .8%) eventually achieving SVR . 28 of these subjects had 
treatment that included a 1st generation direct antiviral 
(IFNα/Ribavirin/Telaprevir-Boceprevir); 8 (28 .6%) achieved 
SVR . 169 treatment courses of 2nd generation direct anti-
virals were given to 164 subjects, with 153/164 subjects 
(93 .2%) achieving SVR . A total of 92/404 subjects (22 .8%) 
developed cirrhosis prior to any antiviral therapy, but 
cirrhosis developed later in an additional 28 of 74 subjects 
(37 .8%) following failed IFNα-based treatment . A total 
of 46 subjects developed HCC, mostly in the presence of 
cirrhosis . HCC was diagnosed in 20/404 subjects (5 .9%) 
prior to therapy, in 4/74 subjects (5 .4%) after failed IFNα 
treatment, in 4/49 subjects (8 .2%), after IFNa-based SVR . 
An additional 3/28 subjects (10 .7%) developed HCC after 
treatment with 1st generation antivirals (2 after SVR, 1 
in a relapser during the aviremic window), and 11/164 
subjects (6 .7%) developed HCC after the initiation of 
2nd generation antiviral treatment, (8 after SVR and 3 in 
relapsers during the aviremic window) . The median time 
to HCC was 54 .3 (48-67) months after IFNα-based treat-
ment, 13 .3 (2-48) months after 1st generation antivirals, 

and 5 .5 (0 .5-18) months after exposure to 2nd generation 
antivirals . Cirrhosis was present in only 7/11 subjects with 
HCC following 2nd generation antiviral treatment . All 
11 subjects with HCC after 2nd generation antivirals had 
longstanding HCV, with a mean infection duration of 44 
(36-50) years, and many were ethnic minorities; 5 were 
Black, 4 were Latino/Native American . All 11 subjects had 
strong NK cell inhibitory KIR/HLA types such as KIR2DL1/
HLA-C2 (often with KIR3DL1/HLA-Bw4), suggesting dimin-
ished tumor immunosurveillance . Conclusions: Compared 
to earlier therapies, there was an unexpected temporal 
association between 2nd generation antiviral therapy 
and the rapid development of HCC, even in the absence 
of cirrhosis . HCC after 2nd generation treatments may 
be associated with a long duration of infection, minority 
ethnicity, and with weak NK cell tumor surveillance
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Tumor biomarkers and regorafenib (REG) 
efficacy in patients with hepatocellular carci-
noma (HCC) in the RESORCE trial
Michael Teufel1, Henrik Seidel2, Karl Köchert2, Gerold Mein-
hardt1, Richard S. Finn3, Josep M. Llovet4,5, Jordi Bruix4; 1Bayer 
HealthCare Pharmaceuticals, Whippany, NJ; 2Bayer AG, Ber-
lin, Germany; 3David Geffen School of Medicine at UCLA, Los 
Angeles, CA; 4BCLC Group, Liver Unit, Hospital Clinic, Univer-
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Cancer Program, Division of Liver Diseases, Icahn School of 
Medicine at Mount Sinai, New York, NY

Background: The multikinase inhibitor REG improved 
overall survival and time to progression versus placebo 
in patients with HCC who progressed during prior 
sorafenib in the phase 3 RESORCE trial (N=573; 379 REG, 
194 placebo; NCT01774344) . This exploratory analysis 
evaluated a potential association between molecular 
biomarkers from tumor tissue and REG clinical benefit in a 
subset of patients from RESORCE . Methods: Targeted gene 
expression of 770 genes, using the nCounter® PanCancer 
Immune Profiling Panel, was conducted on archival tumor 
samples from 62 patients; 46 samples passed quality 
control (32 REG, 14 placebo) . Tumor inflammation was 
assessed by immune cell scores derived from gene expres-
sion data using nSolver™ software . Archival tumor tissue 
selected from 23 REG-treated patients were classified by 
mRECIST as responders (n=12) or non-responders (n=11), 
and were analyzed by next-generation DNA sequencing 
(NGS) using the FoundationOne® gene panel (Foundation 
Medicine) . All analyses were descriptive in nature due to 
a small sample size . Results: Hierarchical clustering iden-
tified 19/46 samples (41%) with low immune cell scores 
and 27/46 (59%) with medium to high immune scores; 
13/32 (41%) and 19/32 (59%), respectively, were from 
the REG arm and scores for all immune cells were iden-
tified . No statistically significant association of immune 
scores and clinical benefit was identified . Evaluable data-
sets from NGS were obtained from 17/23 patients . Anal-
ysis of the 15 patients who had actionable mutations 
revealed 48 somatic aberrations in 27 oncogenes; 39/48 
mutations (81%) were missense and 7 were gene copy 
number alterations (in LYN and PTEN) . Mutations in the 
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promoter region of the telomerase reverse transcriptase 
gene (TERT) were most frequent and were found in 9/15 
patients (60%), followed by mutations in the TP53 gene in 
7 cases (46%) . Gene mutations affecting the PI3K pathway 
(PTEN, PIK3CA, TSC1/2) were equally distributed among 
responders and non-responders . Mutations in CTNNB1 
(encoding β-catenin) were found in 3 REG non-responders 
and none of the REG responders . Conclusions: Tumor-in-
filtrating immune cells are present in almost 60% of HCC 
samples . A statistically significant association of immune 
scores with response to REG was not obtained, however 
the approach warrants further investigation with larger 
sample sizes . DNA-sequencing results are consistent with 
the published mutational landscape of HCC . Although no 
mutations associated with a response to REG were identi-
fied, the potential for mutations to predict REG antitumor 
activity should be further investigated .
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1414
Intratumoral Expression of Tregs Predicts Prog-
nosis in Patients with Hepatocellular Carci-
noma
Angeles Baquerizo1, Vera Krol3, Catherine T. Frenette1, 
Chase Skillin1, Anna Mhoyan2, Bahar Madani1, Jona-
than S. Fisher1, Randolph L. Schaffer1, Paul J. Pockros1, Christo-
pher L. Marsh1; 1Transplant, Scripps Green Health, La Jolla, CA; 
2Pathology, Kaiser Permanente, San Diego, CA; 3Pathology, 
UCSD, San Diego, CA

Hepatocellular carcinoma (HCC), the third in overall 
cancer-related mortality, has limited treatment options; 
therefore, it is critical that new therapeutic strategies are 
developed to improve survival . The relevance of tumor 
infiltrating lymphocytes as predictors of outcome for 
primary and metastatic tumors has been documented . T 
regulatory cells (Tregs) are thought to play a key role in 
cancer evasion from immunosurveillance . Aim: Analyze 
the expression and prognostic factor of FoxP3+ regulatory 
T cells (Tregs) in patients with HCC . M&M: The expression 
of FoxP3+ in paraffin embedded tissue of 60 HCC patients 
(52 liver transplants, 8 liver resections), and 10 controls 
(5 cirrhosis and 5 normal livers) was assessed by immuno-
histochemistry . Relevant demographics and clinical char-
acteristics of the patients were collected . Overall survival 
(interval between the time of surgery until death) and 
time-to-recurrence (TTR) from the time of surgery, were 
calculated by Kaplan-Meier . Groups were compared by 
the log-rank test . Results: Mean age of patients was 59 .7 
years, and 73 .3% were male . TTV >5 was present in 51 .8% 
of patients, 26 .8% had vascular invasion, and 13 .3% were 
poorly differentiated tumors . Vascular invasion, TTV >5, 
and poor tumor differentiation were associated with both 
higher tumor recurrence (p=0 .0005, p=0 .008, and p=0 .04 

respectively), and decrease survival (p=0 .03, p=0 .05, and 
p=0 .02 respectively) . High AFP levels pre-surgery were also 
associated with shorter TTR (p=0 .04) . Intratumoral FoxP3+ 
Tregs expression >25% was detected in 10% of patients 
with HCC vs . 0% in control patients . Patients with high 
intratumoral Tregs expression (>25%) showed significantly 
higher recurrence rate (p=0 .03) and lower survival rate 
(overall survival, p =0 .13) (Graphic) . Additionally, higher 
expression of Tregs was observed in poorly differentiated 
tumors (p=0 .01) and was correlated with higher AFP levels 
pre-surgery (p=0 .02) Conclusions: Our data indicate that 
high intratumoral expression of Tregs correlates with 
worse prognosis in HCC . These results may have impli-
cations as prognostic markers and suggested targets for 
immunotherapy .
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1415
Prediction of Hepatocellular Carcinoma in Non 
Alcoholic Fatty Liver Disease in a Screening 
Cohort
Margarita N. German, Megan K. Lutz, Perry J. Pickhardt, Rich-
ard J. Bruce, Adnan Said; Gastroenterology/Hepatology, Uni-
versity of Wisconsin, Madison, WI

Background: . The incidence of non-alcoholic fatty liver 
disease (NAFLD) associated hepatocellular carcinoma 
is rising . Predictors of risk of HCC in this population are 
incompletely characterized . Methods: We performed a 
nested case-control study from a cohort of NAFLD patients 
in tertiary care liver clinics who were undergoing regular 
screening for HCC . Index cases of HCC diagnosed within 
6 months of screening were excluded . Controls were age 
and gender matched by year and had similar screening 
exposure without development of HCC . Variables 
compared included demographic variables, laboratory 
parameters including liver function, adiposity measured 
by BMI, CT measured visceral fat content all measured at 
least 6 months prior to HCC diagnosis . Discrete variables 
were compared with Chi square statistics and continuous 
variables by t-tests . Results: We identified 34 cases and 
34 controls from 2002 - 2016 . All cases of liver disease 
had compensated liver function . Mean age of HCC cases 
was 63 .8 years versus 66 .5 years for controls (P>0 .05) and 
65% were males in HCC cases (with matched controls) . 
HCC cases had lower serum Vitamin D (22 .7ng/ml) levels 
than matched controls (34 .1ng/ml) (P=0 .05) as well as 
lower albumin levels (3 .2 vs . 3 .7 for controls, P=0 .002) . 
Fasting blood sugars were higher in HCC cases (157 mg/dl) 
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than controls (119 mg/dl), P=0 .02 although diabetes rates 
were similar . CT measured abdominal visceral adiposity 
trended higher in HCC (318 cm3) than controls (280 cm3) 
(P=0 .27) as did BMI in HCC (35) vs . controls (32 .1)(P=0 .10) . 
Aspirin use was more common in controls 26/34 than HCC 
cases 12/34 (P=0 .001) as was statin use (29/34 in controls 
vs . 6/34 in HCC cases, P=0 .0001) . Conclusion: In a cohort 
of NAFLD patients and matched controls who underwent 
regular screening, HCC development was associated with 
preceding lower Vitamin D and albumin levels and higher 
fasting blood sugars . There was a trend towards increased 
visceral adiposity in HCC . Potential pathways for HCC risk 
associated with these risk factors include exacerbation 
of hepatic inflammatory and oxidative stress pathways . 
Aspirin and statin use were associated with lower HCC inci-
dence . Anti-proliferative and anti-angiogenic effects of 
these agents may be associated with reduced risk of HCC .
Disclosures:
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1416
Higher levels of AFP, AFP-L3, and PIVKA-II 
in hepatocellular carcinoma recurrence 
in patients with chronic hepatitis C who 
achieved sustained virologic response with 
interferon-free compared with interferon-based 
therapy
Shiho Miyase, Aya Kugiyama, Natsumi Tsukano, Hiro-
fumi Iwashita, Shigetoshi Fujiyama; Department of Gas-
troenterology and Hepatology, Kumamoto Shinto General 
Hospital, Kumamoto, Japan

Background: Although interferon (IFN)-free, direct-acting 
antiviral regimens have effectively treated many patients 
with chronic hepatitis C, the carcinogenesis after sustained 
viral response (SVR) remain unclear . The hepatocellular 
carcinoma (HCC) recurrence pattern in patients treated 
with IFN-free regimens has been reported on several occa-
sions to be more aggressive than that observed in conven-
tional clinical practice . We investigated the levels of the 
tumor markers alpha-fetoprotein (AFP), Lens culinaris-ag-
glutinin-reactive fraction of AFP (AFP-L3), and protein 
induced by vitamin K absence or antagonist-II (PIVKA-II), 
specific markers for predicting the prognosis of HCC 
patients, in IFN-free regimens compared with IFN-based 
regimens at the incidence of HCC after achieving SVR . 
Methods: We evaluated patients who were diagnosed with 
HCC among 535 patients who achieved SVR by IFN-based 
regimens and 642 patients by IFN-free regimens . The levels 
of AFP, AFP-L3 and PIVKA-II were measured in all patients 
every month before, during and after 6 months of treat-
ment for chronic hepatitis C, and every 3 to 6 months after 
a post-observation period of 6 months or more . The levels 
of tumor markers were compared between the patients 
treated with IFN-based or IFN-free regimens, grouped by 
de novo or recurrent HCC . Results: Twenty-eight (5 .2%) 
and 28 (4 .4%) HCCs were diagnosed among the patients 
with IFN-based and IFN-free therapies, respectively . Six 
of 28 (21 .4%) and 19 of 28 (67 .9%) HCCs were recur-
rent HCCs in patients who achieved SVR with IFN-based 
and IFN-free regimens after HCC cure, respectively . The 
number of patients with de novo HCCs demonstrating AFP 

>100 ng/mL, AFP-L3 >10% or PIVKA-II >100 mAU/mL were 
0/22, 2/22, and 1/22 from IFN-based regimens, and 1/9, 1/9 
and 0/9 from IFN-free regimens, suggesting both a low 
rate and no significant differences between the two regi-
mens . In contrast, patients with recurrent HCCs who had 
achieved SVR by IFN-free regimens after HCC cure had a 
higher rate of AFP >100 ng/mL, AFP-L3 >10% or PIVKA-II 
>100 mAU/mL (4/19, 21 .1%; 6/19, 31 .6%; 8/19, 42 .1%, 
respectively) compared with those who achieved SVR by 
IFN-based regimens (0/6, 0%; 1/6, 16 .7%; 0/6, 0%, respec-
tively) . Conclusion: Tumor markers indicating a poor prog-
nosis on recurrence of HCC tend to be higher in patients 
treated by IFN-free regimens after successful HCC therapy, 
indicating more aggressive carcinogenesis is a possibility . 
Both longer follow-up evaluation and a larger scale inves-
tigation are required .
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1417
A simple clinical score to predict survival in 
patients with hepatocellular carcinoma
Johannes Weiss1, Bianca Datz1, Lucia Kern1, Theo-
dor R. Kudlich2, Matthias Pinter3, Monika Rau1, Oliver Goe-
tze1, Ingo Klein4, Wolfgang Sieghart3, Michael H. Trauner3, 
Andreas Geier1; 1Division of Hepatology, University Hospital 
Wuerzburg, Wuerzburg, Germany; 2Division of Gastroenter-
ology, University Hospital Wuerzburg, Wuerzburg, Germany; 
3Division of Gastroenterology & Hepatology, Medical Univer-
sity of Vienna, Vienna, Austria; 4Department of Surgery, Uni-
versity Hospital Wuerzburg, Wuerzburg, Germany

Background: Hepatocellular carcinoma (HCC) is the sixth 
most common cancer worldwide and the third cause of 
cancer related death . To date, the Barcelona Clinic Liver 
Cancer (BCLC) system is the most commonly used system 
for staging and prognosis of HCC . Recently, we have 
identified high normal platelets as a predictor of infe-
rior survival in HCC patients (EASL HCC summit 2017) . 
Based on these results we aimed to create a simple score 
to predict survival in patients with HCC . Methods: We 
retrospectively analysed data from subsequent patients 
(primarily of Caucasian descent), who were treated in 
the University Hospital Wuerzburg from 2005 to 2014 . 
The effect on survival of different clinical and labora-
tory parameters at baseline was assessed . All statistically 
significant parameters were included in a Cox-regression 
model, adjusted for prognostic factors like BCLC stage 
or age at diagnosis . Based on the identified factors and 
odds ratios for survival, a simple clinical score was created 
(GOT >50 U/l: 1 .5 points, INR >1 .5: 2 points, Platelet count 
>300,000/μl: 3 points, presence of Cirrhosis: 2 points) and 
survival was calculated for the different values . Results 
were validated in a comparable cohort of HCC patients 
at University Hospital Vienna, Austria . Results: 299 HCC 
patients were included in the training cohort (mean age 
66 .0 years, 83 .3% male, 72 .2% proven liver cirrhosis) . 
BCLC stages ranged from 0 to D (0: 3 .7%, A: 25 .8%, B: 
40 .5%, C: 24 .1%, and D: 5 .7%) . Metastasis and/or portal 
vein invasion were observed in 19 .7% of the patients . 
Treatment of HCC generally followed the BCLC algo-
rithm (resection 27 .8%, RFA 7 .0%, transplant 4 .7%, TACE 
49 .2%, SIRT 7 .7% Sorafenib 33 .1%) . Median survival in the 
total cohort was 15 .0 months (mean 36 .3±3 .6) . Patients 
with a total score of 0 had a mean survival of 93 .4±15 .3 
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months (score ≤ 2: 42 .9±6 .0 months, score ≤ 4: 25 .4±3 .1 
months, score >4: 8 .4±2 .0 months; P<0 .001) . Even within 
the individual BCLC stages A-C meaningful differences in 
survival were observed according to the present score . The 
validation cohort (n=1050, mean age 62 .8 years, 82 .5% 
male, 91 .5% cirrhosis, median survival 13 .3 months, mean 
survival 28 .9±1 .4 months) yielded comparable results with 
statistically significant differences between the different 
score groups (score 0: mean survival 40 .2±6 .6 months, 
score ≤2: 33 .9±2 .4 months, score ≤4: 28 .6±2 .3 months, and 
score >4: 10 .3±1 .5 months) . Conclusion: A simple clinical 
externally validated score containing the parameters GOT, 
INR, platelet count and cirrhosis state could help to predict 
survival in patients with HCC and might therfore be useful 
in clinical decision making and patient guidance .
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1418
Direct acting antiviral therapy after cura-
tive treatment of hepatocellular carcinoma 
improved recurrence free survival rate
Takamasa Ohki1,4, Hideo Yoshida2, Eriko Goto3, Taka-
hisa Sato5, Jun Imamura6, Masatoshi Akamatsu7, Shin-
pei Sato5, Shuntaro Obi8, Yukihiro Koike3; 1Gastroenterology, 
Mitsui Memorial Hospital, Tokyo, Japan; 2Gastroenterology, 
Japanese Red Cross Medical Center, Tokyo, Japan; 3Gastroen-
terology, Kanto Central Hospital, Tokyo, Japan; 4Hepatology, 
Shioda Hospital, Katsu-ura, Japan; 5Hepato-Gastroenterology, 
Kyoundo Hospital, Tokyo, Japan; 6Gastroenterology, Tokyo 
Metropolitan Cancer and Infectious diseases Center Koma-
gome Hospital, Tokyo, Japan; 7Gastroenterology, JR Tokyo 
General Hospital, Tokyo, Japan; 8Gastroenterology, Teikyo 
University Chiba Medical Center, Ichihara, Japan

Background and aims: Recent studies reported that 
patients infected with hepatitis C virus (HCV) who were 
treated with direct acting antiviral (DAA) therapy were 
more likely to experience a recurrence of hepatocellular 
carcinoma (HCC) . We conducted this study to elucidate the 
true efficacy of DAA treatment focused on recurrence free 
survival (RFS) rate compared to the patients treated with 
interferon therapy and without any anti-viral treatments . 
Methods: We retrospectively enrolled a total of 1194 HCV 
related HCC patients who were curatively treated with 
radio-frequency ablation (RFA) in our institutes between 
2000 January 1 and 2016 December 31 . Among them, 
pegylated-interferon (PEG-IFN) was administered in 27 
patients and DAA was administered in 51 patients . The last 
follow-up date was 2017 May 31 . We divided these patients 
into three groups according to the anti-viral treatments . 
To avoid various biases, we matched the serum albumin 
level and tumor staging at the timing of HCC treatments 
of the three groups and finally extracted 60 patients; DAA 
group 20 patients, PEG-IFN group 20 patients, and 20 
patients as controls . Their clinical data and RFS rates were 

compared . We also assessed the prognostic values of RFS 
rates using Univariate Cox proportional hazard models . 
Results: Although we matched the patients background 
about serum albumin level and tumor staging, mean age 
was significantly higher in DAA group . Serum ALT level 
and prothrombin activity time were also significantly 
lower in DAA group . There were no other differences 
among the three groups . Recurrence within 24 months 
was observed in 7 patient of DAA group, 11 patients of 
IFN group, and 11 patients of the controls (P = 0 .38) . The 
cumulative RFS rates were significantly differed among 
the three groups (P = 0 .045); 95 .0%, 90 .0%, and 61 .2% at 
6, 12, and 24 months in DAA group, 90 .0%, 80 .0%, and 
41 .9% in PEG-IFN group, and 80 .0%, 59 .6%, and 42 .1% 
in the controls, respectively . Univariate analysis indicated 
that no anti-viral treatments (HR 2 .82, 95%CI; 1 .15-6 .89, P 
= 0 .023), and tumor diameter (HR 1 .04 per 1 mm, 95%CI; 
1 .00-1 .07, P = 0 .049) as risk factors of RFS . Conclusions: 
DAA based HCV eradication therapy after curative treat-
ment with RFA had a preferable RFS rate compared to 
the controls . DAA therapy improved not only liver func-
tion without severe adverse events but also reduced HCC 
recurrence . Although furthermore long-term follow up 
is needed, we should consider DAA therapy in HCC cured 
patients with a positive attitude .
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1419
Diabetes, duration of diabetes, use of anti-dia-
betic medications, and risk of hepatocellular 
carcinoma
Tracey G. Simon1, Lindsay Y. King2, Dawn Q. Chong3, 
Yanan Ma4, Hamed Khalili1, Raymond T. Chung1, Xue-
hong Zhang4, Andrew T. Chan1,4; 1Gastroenterology and 
Hepatology, Massachusetts General Hospital, Boston, MA; 
2Gastroenterology and Hepatology, Duke University, Durham, 
NC; 3National Cancer Center, Singapore, Singapore; 4Chan-
ning Division of Network Medicine, Brigham and Women’s 
Hospital, Boston, MA

Background Type 2 diabetes (T2DM) has been asso-
ciated with the risk of hepatocellular carcinoma (HCC) . 
However it remains unknown whether the duration of 
diabetes or the use of insulin or oral anti-diabetic medi-
cations contributes to or modifies HCC risk . Methods A 
total of 120,826 women, ages 31-55 years in 1980, when 
physical activity and alcohol intake were assessed, were 
included from the Nurses’ Health Study (NHS), along with 
50,284 men, ages 40-75 years at baseline (1986), enrolled 
in the Health Professionals’ Follow-up Study (HPFS), and 
were followed through 2012 . Physician-diagnosed T2DM 
was ascertained at baseline and updated with bien-
nial questionnaires, with validation of a subset of cases 
through chart review . Multivariable hazard ratios (HRs) 
of incident HCC were calculated using Cox proportional 
hazards regression models, accounting for age, sex, race, 
smoking status, alcohol intake, body mass index (BMI), 
physical activity, aspirin use and family history of DM . In 
a secondary analysis limited to the follow-up period from 
1986-2012, for which anti-diabetic medication data were 
available, we examined whether insulin or oral hypogly-
cemic agents were associated with HCC risk, among those 
with DM . Results Over 32 years of follow-up (3,503,228 
person-years), we confirmed 117 cases of incident HCC 
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(71 women and 46 men) . After multivariable adjustment, 
T2DM was associated with a HR for HCC of 4 .28 [2 .78-6 .57] . 
The risk of HCC was greater with increasing duration of 
T2DM (Ptrend<0 .0001) . Compared to those without DM, the 
multivariate HRs for HCC were 3 .10 [1 .67-5 .73] for those 
with DM for <2 years; 5 .82 [2 .31-14 .68] for DM for 2 to <5 
years; 5 .68 [2 .99-11 .11] for DM for 5 to <15 years; and 6 .05 
[2 .83-12 .91] for DM for ≥15 years . These associations were 
consistent for men compared with women and subgroups 
defined by BMI, smoking, alcohol intake, and family 
history of diabetes (all Pinteraction>0 .10) . In a secondary 
analysis beginning in 1986 and restricted to individuals 
with confirmed diabetes, neither insulin use nor use of 
oral hypoglycemic medications was associated with risk 
of HCC (multivariate HR, 2 .34 [0 .78-6 .98], and multivar-
iate HR, 1 .47 [0 .72-2 .98] respectively) . Conclusions Type 2 
diabetes is independently associated with an increased risk 
of HCC in a large, nationwide sample of U .S . women and 
men . Increasing duration of diabetes was associated with 
increased HCC risk, suggesting that the association is not 
due solely to a greater propensity for a diagnosis of HCC 
after a recent diagnosis of DM . The association of DM with 
risk of HCC did not appear to be modulated by either use 
of insulin or oral antidiabetic medications . 
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1420
Effect of Statins on the Risk of Extrahepatic 
Cholangiocarcinoma
Sravanthi Lavu1, Nicha Wongjarupong1, Samuel Antwi3, 
Hamdi A. Ali1, Fatima Hassan1, Hawa Ali1, Nasra H. Giama2, 
Essa A. Mohamed1, Katsuyuki Miyabe1, Mohamed Mohamed 
Ali1, Mohamed Abdallah1, Lewis R. Roberts1; 1Department of 
Gastroenterology & Hepatology, Mayo Clinic, Rochester, MN; 
2Department of Nursing, University of Minnesota, Rochester, 
MN; 3Mayo Clinic, Jacksonville, FL

Background: Statins have been proven to be cytotoxic to 
human cholangiocarcinoma cells by inhibiting cell divi-
sion and inducing apoptosis . We aimed to determine the 
effect of statin use on the risk of cancer development and 
survival in patients with extrahepatic cholangiocarcinoma 
(ECC) Methods: 394 patients with ECC and hyperlipidemia 
who received care at Mayo Clinic Rochester between 2005-
2015 were matched by age, sex, race, ethnicity and resi-
dency to 788 controls with hyperlipidemia . Clinical and 
outcome data was abstracted . The odds ratios for risk 
and hazard ratios for outcomes were calculated . Results: 
The mean age (SD) for cases and controls was 65 .6 years 
(13 .8) . The mean BMI (SD) for cases and controls were 27 .8 
(6 .0) and 28 .8 (5 .3) . The number of statin users in cases 
and controls were 73 (19%) and 403 (51%) . 259 cases had 
perihilar cholangiocarcinoma (pCCA) and 135 had distal 
cholangiocarcinoma (dCCA) . pCCA patients with statin 
use, cholangitis, diabetes mellitus (DM), cirrhosis, inflam-
matory bowel disease (IBD) and hepatits C (HCV) were 48 
(18 .5%), 164 (63 .3%), 76 (29 .3%), 65 (25 .1%), 24 (9 .2%), 
and 18 (6 .9%) whereas dCCA patients with same charac-
teristics are 25 (18 .5%), 45 (33 .3%), 47 (34 .8), 10 (7 .4%), 4 
(2 .9%) and 3 (2 .2%) respectively . The odds ratio and 95% 
confidence interval (95% CI) for cancer in patients with 

DM, IBD, cirrhosis, HCV and statin use were 0 .73 (0 .56-0 .94; 
p= 0 .0141), 5 .41 (2 .66-10 .97; p=< .0001), 2 .91 (2 .02-4 .19; 
p=< .0001), 7 .34 (2 .94-18 .33; p=< .0001) and 0 .22 (0 .16-0 .29; 
p= < .0001) in ECC patients vs . controls . The hazard ratios 
95% CI in statin users for all ECC, pCCA and dCCA patients 
were 0 .83 (0 .59-1 .15; p= 0 .27), 1 .00 (0 .67-1 .47; p=0 .97) 
and 0 .57 (0 .3-1 .0; p=0 .05) respectively . Conclusion: This 
cross sectional study suggests that statins decrease the 
risk of extrahepatic cholangiocarcinoma and may improve 
survival in patients with dCCA . Additional validation 
studies are warranted .

Statin use and other risk factors in cases and controls
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Hepatocellular carcinoma recurrence after 
curative treatments in patients with chronic 
hepatitis C who underwent direct-acting anti-
viral therapy
Tatsuya Minami1, Ryosuke Tateishi1, Taijiro Wake1, 
Mizuki Nishibatake1, Ryo Nakagomi1, Masaya Sato1, 
Koji Uchino1, Kenichiro Enooku1, Hayato Nakagawa1, Yoshi-
nari Asaoka1, Shuichiro Shiina2, Kazuhiko Koike1; 1Depart-
ment of Gastroenterology, The University of Tokyo, Tokyo, 
Japan; 2Department of Gastroenterology, Juntendo Univer-
sity, Tokyo, Japan

Background and Aim: We conducted a retrospective study 
to investigate the annual rate and risk factors of hepa-
tocellular carcinoma (HCC) recurrence in those treated 
with direct-acting antivirals (DAAs) for chronic hepatitis 
C . Material and Methods: We enrolled 163 patients (M/
F=96/67; median age, 74 [range, 49-87]) with previous 
history of hepatitis C-related HCC who were treated with 
DAAs from October 2014 to September 2016 at the authors’ 
institution . Dynamic CT or MRI was performed before the 
initiation of DAAs to confirm the absence of viable HCC 
nodules and thereafter periodically to monitor HCC recur-
rence . Advanced recurrence was defined as recurrence 
with extrahepatic metastasis or vascular invasion . We 
assessed HCC recurrence rate from the initiation of DAAs 
using Kaplan-Meier method and evaluated risk factors 
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for HCC recurrence with Cox proportional hazards model . 
The follow-up period ended on April 30, 2017 . Results: At 
the end of follow-up period, 150 patients (92%) achieved 
sustained virological response (SVR) 12 weeks after the 
end of DAA therapy . The number of previous treatments 
for HCC was 1 in 65 patients, 2 in 35, and ≥3 in 63 . The 
modalities of treatments for HCC immediately before the 
initiation of DAAs were hepatic resection in 14 patients, 
radiofrequency ablation in 147, heavy ion radiotherapy in 
1 and transcatheter arterial chemoembolization in 1 . The 
median interval between the initial HCC diagnosis and the 
initiation of DAAs was 3 .9 years (range, 0 .03–18 .8 years) . 
During the median observation period of 14 .5 months 
(range, 2 .1-30 .9), 78 patients developed tumor recurrence . 
One patient developed advanced recurrence with bile 
duct invasion and extrahepatic metastasis . The cumulative 
recurrence rates at 1 and 2 years were 38 .0% and 54 .5%, 
respectively . Lens culinaris agglutinin reactive fraction 
of alpha-fetoprotein protein level (AFP-L3) >15% before 
the initiation of DAAs (hazard ratio [HR], 3 .08; p=0 .0004), 
des- γ -carboxy-prothrombin (DCP) > 40 mAU/mL (HR, 2 .00; 
p=0 .057), number of previous treatments for HCC (≥3 vs 1: 
HR, 2 .25; p=0 .005; 2 vs 1: HR 1 .32 . p=0 .42) and the interval 
between the last HCC treatment and the initiation of DAAs 
> 2 years (HR, 0 .34; p=0 .009) were significantly associated 
with early recurrence in multivariate analysis . Conclusions: 
HCC recurrence rate after the initiation of DAAs was high 
in patients who had large number of previous HCC treat-
ments history and had elevated AFP-L3 or DCP . Advanced 
recurrence was infrequent in those who started DAAs 
after potentially curative treatments .
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Evolution Of Prognosis And Characteristics Of 
Patients With Hepatocellular Carcinoma Over 
Last Decades
Sonia Pascual1,2, Pedro Zapater2, Javier Irurzun3, Maria Rodri-
guez1, Juan M Bernabe3, Pablo Bellot1,2, Fernando Carnicer1, 
Jose María Palazón1; 1Liver Unit. Department Gastroenter-
ology., HGU Alicante, Alicante, Spain; 2CiberEHD, Alicante, 
Spain; 3Deparment of Radiology, Alicante, Spain

Background and aims: Hepatocellular carcinoma (HCC) is 
the leading cause of death in patients with cirrhosis (CH) . 
Significant improvements in the diagnosis and manage-
ment of HCC have been developed in the last decades, 
but their impact on survival is unknown . The aim of the 
study has been to evaluate the characteristic and survival 
of the patients of our data base, diagnosed of HCC 
between jan-1997 and dec-2014 . Methods: 896 patients 
with HCC were divided in 3 periods (1997-2002 n=164, 
2003-2008 n=296, 2009-2014 n=436) . Continuous variables 
are reported as mean ± SD and categorical variables as 
frequency or percentages . Statistical differences of basal 
characteristics between groups were analyzed using the 
Chi square test for categorical data and the t or anova test 
for quantitative data . The overall survival (OS) was defined 

as the timeframe between diagnosis of CH or HCC and 
death or end of follow-up (may-2017) . The Kaplan-Meier 
analysis and log-rank test were used to compare OS curves . 
Variables that achieved statistical significance in univar-
iate analysis were entered into a Cox proportional-haz-
ards regression and hazard ratios, and 95% confidence 
intervals for OS were computed . P <0 .05 were considered 
to indicate significance . All calculations were performed 
using the SPSS 19 .0 software . Results: 78% were men, 
mean age 66 years old (SD 11 .55), CHILD A 48%, B 33%, C 
18%, BCLC A 44%, B 31%, C 13% and D 12%, 54% diag-
nosed in surveillance programs, 55% uninodular, 45% 
multinodular, median AFP 15 UI/mL (p25 4 .7, p75 181), 
with similar distribution in the 3 periods . The etiology 
was: 29% alcohol and 48% HCV in the first period vs 38% 
alcohol and 30% HCV in the last period (p=0 .0001) . The 
Performance Status (PS) was 0-1 in 62% of patients in first 
period vs 74% in the last period (p=0 .005) . 59% of patients 
could be treated in the first period vs 72% of patients in 
the last period (p=0 .001) . Mean OS since HCC diagnosis 
was 17 months with improvement over time: 16 months 
in the first period-19 months in the last period (p=0 .01) 
and mean OS from CH diagnosis was 65 months in the 
first period and 99 months in the last one (p=0 .000) . In the 
univariate analysis, CHILD, characteristics of HCC, BCLC, 
diagnosed in SP, treatment and period of diagnosis were 
associated with OS (p<0 .05) . Multivariate analysis identi-
fied diagnosis in SP and last period, CHILD, BCLC and cura-
tive treatments (p=0 .000) as the variables independently 
associated with OS . Conclusion: In the last years OS of 
patients with CH and HCC has improved . The patients in 
the last period are slightly different, with better PS, less 
percentage of HCV patients and a greater proportion of 
patients treated .
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Liver Resection for BCLC 0-A Stage Hepatocel-
lular Carcinoma Does Time to Surgery Impact 
Outcomes?
Chetana Lim1, Prashant Bhangui4, Chady Salloum1, 
Eylon Lahat1, Concepcion Gomez Gavara1, Alain Luciani2, 
Philippe COMPAGNON1, Julien Calderaro5, Cyrille Feray3, Dan-
iel Azoulay1; 1HPB and Liver Transplantation, Henri Mondor, 
Creteil, France; 2Radiology, Henri Mondor, Creteil, France; 
3Hepatology, Henri Mondor, Creteil, France; 4HPB and Liver 
Transplantation, Medanta, New Delhi, India; 5Pathology, 
Henri Mondor, Creteil, France

Background & Aims: The Barcelona Clinic Liver Cancer 
(BCLC) guidelines recommend liver resection for very early 
and early [BCLC stage 0-A] single hepatocellular carcinoma 
(HCC) patients . Recurrence represents the Achilles heel 
of resection in these patients . It is not known whether 
a delay in resection from the time of diagnosis affects 
outcomes . This time-to-surgery (TTS), i.e., the elapsed 
time from diagnosis to surgery, is also relevant if neoadju-
vant therapies to prevent recurrence are to be instituted 
before resection . We aim to evaluate the impact of TTS on 
the recurrence and survival outcomes of these patients . 
Methods: All consecutive patients resected for BCLC stage 
0-A single HCC from 2006 to 2016 were studied to eval-
uate the impact of TTS on recurrence rate, recurrence-free 
survival (RFS), transplantability following recurrence, and 
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intention-to-treat overall survival (ITT-OS) . Propensity 
score matching (PSM) was further performed to ensure 
comparability . Results: The study population included 100 
patients . Median TTS was 3 months (range 1 .8-4 .6 months) . 
There was no post-operative mortality . Patients with TTS 
≥ 3 months compared to those with TTS < 3 months had 
a higher post-operative morbidity (36% vs . 16%, p = 
0 .02) and a similar tumor recurrence rate (32% vs . 32%, 
p = 1 .00), RFS (37% vs . 48%, p = 0 .42), transplantability 
following tumor recurrence (63% vs . 50% p = 0 .48), and 
5-year ITT-OS (82% vs . 80%, p = 0 .20) . Similar results were 
observed after PSM . Conclusion: Patients with BCLC stage 
0-A single HCC can undergo surgery with a moderate TTS 
≥ 3 months without impaired oncologic outcomes . This 
TTS allows time for proper evaluation of candidates for 
surgery . Furthermore, longer TTS within a safe range may 
allow ethical testing of new neoadjuvant treatments to 
reduce the high rate of tumor recurrence despite curative 
resection . 
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Immunohistochemical detection of markers for 
hepatic adenoma in steatohepatitic hepato-
cellular carcinoma
Makiko Taniai, Etsuko Hashimoto, Mutsuki Kobayashi, 
Kuniko Yamamoto, Yuichi Ikarashi, Kazuhisa Kodama, Tom-
omi Kogiso, Nobuyuki Torii, Katsutoshi Tokushige; Internal 
Medicine, Institute of Gastroenterology, Tokyo Women’s 
Medical University, Tokyo, Japan

<Aims> The prevalence of nonalcoholic steatohepa-
titis (NASH) is rapidly increasing in developed countries . 
NASH can progress to hepatocellular carcinoma (HCC) . On 
the other hand, the liver pathology underlying a newly 
reported histologic subtype of HCC, steatohepatitic (SH)-
HCC, shows features in cancer tissue resembling those 
of non-neoplastic steatohepatitis, with NASH apparently 
being the most important cause . Furthermore, since hepatic 
adenomas are often seen in patients with NASH and those 
arising from livers affected by NASH are reported to have 
carcinogenetic potential, we aimed to clarify the patholog-
ical features of typical SH-HCC in relation to the expression 
of markers associated with hepatic adenoma . <Methods> 
We investigated non-neoplastic and neoplastic tissue spec-
imens from 70 patients with surgically-resected typical 
SH-HCC in four university hospitals of our study group 
(43 men; median age, 71 years) diagnosed based on the 
detection of at least 3 of the following 5 histological find-
ings; 1) large droplet steatosis, 2) inflammatory change, 3) 
Mallory bodies, 4) ballooning of cancer cells, and 5) peri-
cellular fibrosis in at least 50% of a cancer nodule; for 
comparison, we also investigated 35 non-SH-HCC patients 
matched by age and sex to the SH-HCC cases . Immunohis-
tochemically, we investigated markers using WHO classi-
fications of hepatic adenoma; inflammatory type; serum 
amyloid A (SAA), C-reactive protein (CRP), and interleukin 
(IL)-6, b-catenin active type; b-catenin, hepatocyte nuclear 
factor (HNF) inactive type; HNF . <Results> The proportions 
of underlying liver diseases were: alcoholic liver disease 
SH-HCC (35%)/ non-SH-HCC (20%), NASH (48%/5%), hepa-
titis C virus (8%/60%), and hepatitis B virus (7%/15%) . The 

findings in non-neoplastic tissues were: cirrhosis 42%/74% 
(p < 0 .05) . The proportions with solitary tumors were 
79%/74%, and the median diameters of the main tumor 
were 45mm/20mm (p < 0 .05) . The histological differen-
tiations of HCC were well-differentiated in 24%/24%, 
moderately differentiated in 74%/65%, and poorly differ-
entiated in 9%/11%; histological patterns were trabecular 
in 71%/74%, pseudoglandular in 15%/15%, and compact 
in 3%/6% . Immunohistochemically, the rates of positivity 
for SAA, CRP, and IL-6 in SH-HCC nodules were signifi-
cantly elevated . <Conclusion> The characteristic features 
of SH-HCC as compared to non SH-HCC were the develop-
ment of non-cirrhotic liver, well-differentiated for tumor 
size, and high positivity of markers for inflammatory 
adenoma in cancer cells .
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A Novel Prognostic Algorithm for Patients with 
NAFLD-related Hepatocellular Carcinoma: A 
Nationwide Data-mining Analysis by Japan 
Study Group of NAFLD
Takumi Kawaguchi1, Katsutoshi Tokushige2, Hid-
eyuki Hyogo3, Hiroshi Aikata4, Tomoaki Nakajima5, Masa-
fumi Ono6, Miwa Kawanaka7, Koji Sawada8, Kento Imajo10, 
Koichi Honda11, Hirokazu Takahashi12, Kohjiroh Mori14, 
Saiyu Tanaka14, Yuya Seko15, Yuichi Nozaki17, Yoshi-
hiro Kamada18, Hideki Fujii19,20, Atsushi Kawaguchi21, 
Tetsuo Takehara18, Mikio Yanase17, Yoshio Sumida16, 
Yuichiro Eguchi13, Masataka Seike11, Masato Yoneda10, 
Yasuaki Suzuki9, Toshiji Saibara6, Yoshiyasu Karino5, 
Kazuaki Chayama4, Etsuko Hashimoto2, Jacob George22, 
Takuji Torimura1; 1Department of Medicine, Kurume Univer-
sity School of Medicine, Kurume, Japan; 2Department of Inter-
nal Medicine and Gastroenterology, Tokyo Women’s Medical 
Universit, Tokyo, Japan; 3Department of Gastroenterology 
and Hepatology, JA Hiroshima General Hospital, Hatsukai-
chi, Japan; 4Department of Gastroenterology and Metabo-
lism, Biomedical Sciences, Graduate School of Biomedical 
and Health Sciences, Hiroshima University, Hiroshima, Japan; 
5Department of Hepatology, Sapporo Kosei General Hospi-
tal, Sapporo, Japan; 6Department of Gastroenterology and 
Hepatology, Kochi Medical School, Nankoku, Japan; 7Depart-
ment of general Internal Medicine2, General Medical Cen-
ter, Kawasaki Medical School, Okayama, Japan; 8Division of 
Gastroenterology and Hematology/Oncology, Department of 
Medicine, Asahikawa Medical University, Asahikawa, Japan; 
9Department of Gastroenterology, Nayoro City General Hos-
pital, Nayoro, Japan; 10Department of Gastroenterology and 
Hepatology, Yokohama City University School of Medicine, 
Yokohama, Japan; 11Department of Gastroenterology, Faculty 
of Medicine, Oita University, Yufu, Japan; 12Internal Medi-
cine, Saga University faculty of Medicine, Saga, Japan; 13Liver 
center, Saga Univerisity Hospital, Saga, Japan; 14Center for 
Digestive and Liver Diseases, Nara City Hospital, Nara, Japan; 
15Department of Gastroenterology and Hepatology, Kyoto 
Prefectural University of Medicine, Kyoto, Japan; 16Division of 
Hepatology and Pancreatology, Department of Internal Med-
icine, Aichi Medical University, Nagakute, Japan; 17Depart-
ment of Gastroenterology, National Center for Global Health 
and Medicine, Tokyo, Japan; 18Department of Gastroenterol-
ogy and Hepatology, Osaka University, Graduate School of 
Medicine, Suita, Japan; 19Department of Hepatology, Osaka 
City University, Graduate School of Medicine, Osaka, Japan; 
20Department of Gastroenterology and Hepatology, Osaka 
City Juso Hospital, Osaka, Japan; 21Center for Comprehensive 
Community Medicine Faculty of Medicine, Saga University, 
Saga, Japan; 22Storr Liver Centre, Westmead Institute for Med-
ical Research, Westmead Hospital and University of Sydney, 
Sydney, NSW, Australia

BACKGROUND AND AIM: Various factors underlie the 
pathophysiology of nonalcoholic fatty liver disease-re-
lated hepatocellular carcinoma (NAFLD-HCC); tumor and 
host factors are intricately associated with prognosis . 
Data-mining analysis uses a computer learning artificial 
intelligence approach to uncover factors and interac-
tions between variables from large data sets even when 
there is no a priori hypothesis . The prognosis of patients 
with NAFLD-HCC has never been investigated using data 
mining analysis . The aim of this study is to investigate 
prognostic factors/profiles in NAFLD-HCC patients by using 
data-mining analysis . SUBJECTS AND METHODS: A total 
of 247 consecutive NAFLD-HCC patients diagnosed from 

2000 to 2014 were registered from 17 medical institutions 
in Japan (median observation period 32 months [ranging 
0-163 months]) . Of these, 125 were alive (Alive group) and 
122 patients were deceased at the censor time (Deceased 
group) . Factors and profiles associated with prognosis 
were analyzed by 2 data-mining methods, random forest 
analysis and decision-tree analysis . RESULTS: Random 
forest analysis demonstrated that treatment for HCC (3 .4 
variable importance [VI]), serum albumin level (2 .8 VI) 
and TNM stage (1 .7 VI) were the first, second, and third 
distinguishing factors between the Alive and Deceased 
groups . A decision-tree algorithm was created using 2 
factors . Treatment for HCC was the first variable for initial 
classification . Among patients treated with hepatic resec-
tion or radiofrequency ablation (HR/RFA), serum albumin 
levels ≥ 3 .7 g/dL was the variable for the second division . 
The best profile was “treatment with HR/RFA and serum 
albumin levels ≥ 3 .7 g/dL”(Profile 1) . The second profile 
was “treatment with HR/RFA and serum albumin levels 
< 3 .7 g/dL”(Profile 2) . Kaplan-Meier analysis demon-
strated that the 3- and 5-year survival rates were 92 .3% 
and 75 .6% in Profile 1 and 71 .7% and 36 .2% in Profile 2, 
respectively . Significant differences in overall survival were 
observed between Profile 1 and Profile 2 (HR 3 .2, 95% CI 
1 .9-5 .3, P<0 .0001) . CONCLUSION: This nationwide study 
using data-mining analyses demonstrates that treatment 
for HCC, serum albumin level and TNM stage were signif-
icant prognostic factors in NAFLD-HCC patients . Curative 
treatment for HCC and serum albumin level > 3 .7 g/dL was 
the best prognostic profile . These findings suggest a novel 
prognostic algorithm for patients with NAFLD-HCC that 
can be used for clinical management .
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Serum HMGB1 concentrations is a useful 
predictor of extreme poor prognosis for 
advanced hepatocellular carcinoma treated 
with sorafenib and hepatic arterial infusion 
chemotherapy
Atsushi Ono1,2, Kazuhiko Masuda1, Hiroshi Aikata1, 
Tomokazu Kawaoka1, Nelson Hayes1, Takashi Naka-
hara1, Daiki Miki1, Masataka Tsuge1, Akira Hiramatsu1, 
Michio Imamura1, Hiromi Abe-Chayama1, Yoshiiku Kawakami1, 
Hidenori Ochi1, Kazuaki Chayama1; 1Hiroshima university, 
Hiroshima city, Japan; 2Division of Liver Diseases, Icahn School 
of Medicine at Mount Sinai, New York, NY

Background: For patients with advanced hepatocel-
lular carcinoma (HCC), specific biomarkers predicting a 
response to the anti-cancer treatment and prognosis are 
unknown . Recently, high mobility group box 1 (HMGB1) 
was reported to promote HCC progression and associ-
ated with poor prognosis for HCC patients . The purpose 
of this study was to assess serum HMGB1 concentrations 
before and during sorafenib treatment or hepatic arterial 
infusion chemotherapy (HAIC) and to explore the ability 
of serum HMGB1 concentrations to predict prognosis . 
Methods: Serum HMGB1 concentrations were measured in 
patients with advanced HCC treated with sorafenib (n=71) 
and HAIC (n=72) to assess its value in predicting response 
to the treatment and prognosis . Results: Multivariate anal-
ysis identified high HMGB1 at 4 weeks (P = 0 .001), high 
α- fetoprotein (AFP) at baseline (P = 0 .025), tumor liver 
occupying rate (P = 0 .009) and modified RECIST (mRECIST, 
P < 0 .0001) as independent predictors of poor survival in 
sorafenib treated patients . High HMGB1 at 4 weeks (P 
= 0 .025), vascular invasion to the hepatic vein (Vv) (P = 
0 .009), mRECIST (P < 0 .0001) and Child-Pugh B (P = 0 .004) 
were identified as independent predictors of poor survival 
in HAIC treated patients . Conclusions: The concentrations 
of serum HMGB1 at baseline and at 4 weeks add prognosis 
information to that typically assessed by conventional 
tumor markers and mRECIST and help predict poor survival 
in patients with advanced HCC treated with sorafenib or 
HAIC .
Disclosures:

Atsushi Ono - Grant/Research Support: Bristol-Myers Squibb

Masataka Tsuge - Grant/Research Support: Bristol-Myers Squibb

Michio Imamura - Grant/Research Support: Bristol-Meyers Squibb; Speaking 
and Teaching: Bristol-Meyers Squibb

Kazuaki Chayama - Grant/Research Support: Ajinomoto, Astellas, Asuka, 
MSD, Bayer, Daiichi Sankyo, Dainippon Sumitomo, Eisai, Nihon Kayaku, 
Nihon Shinyaku, Kowa, Mitsubishi Tanabe, Nippon Eli Lily, Roche, Otsuka, 
Takeda, Toray, Torii, Tsumura, Zeria; Speaking and Teaching: Bristol-Myers 
Squibb, Abbvie, Ajinomoto, Abbott, Astellas, AstraZeneca, Asuka, Chugai, 
Dainippon Sumitomo, Johnson and Johnson, Jimuro, Miyarisan, Nihon 
Kayaku, Nihon Shinyaku, Olympus, Tsumura, Otsuka, Takeda, Nippon 
Kayaku, MSD

The following people have nothing to disclose: Hiroshi Aikata, 
Tomokazu Kawaoka, Nelson Hayes, Daiki Miki, Hiromi Abe-Chayama

1427
Impact of HIV and Chronic HCV Status on 
Advanced HCC Stage in Veterans
Jessie Torgersen1, Dena M. Carbonari1, Michael Kallan1, 
Kisha Mitchell-Richards2, Xuchen Zhang3, Kathryn D’Addeo3, 
Rajni Mehta3, Lesley S. Park4, Farah Kidwai-Khan3, Tamar Tad-
dei3, Amy C. Justice3, Vincent Lo Re1; 1University of Pennsyl-
vania, Philadelphia, PA; 2Greenwich Hospital, New Haven, CT; 
3Yale University, New Haven, CT; 4Stanford University, Stan-
ford, CA

BACKGROUND: It remains unclear if HIV infection is an 
independent risk factor for hepatocellular carcinoma (HCC) 
development and progression . Studies evaluating differ-
ences in pathological findings of HCC by HIV status are 
largely from the pre-antiretroviral therapy (ART) era and 
did not account for chronic hepatitis C virus (HCV) infec-
tion status . We evaluated reported pathological features 
of HCC by HIV and chronic HCV status and evaluated 
whether HIV or chronic HCV was independently associated 
with advanced HCC stage . METHODS: We conducted a 
cross-sectional study of HIV+ and uninfected Veterans with 
biopsy-proven HCC diagnosed between 2000 and 2016 
in the Veterans Aging Cohort Study (VACS) . Patholog-
ical reports of these biopsies were collected from the VA 
Corporate Data Warehouse (CDW) . Differences in patho-
logical characteristics were interrogated according to HIV 
and chronic HCV (RNA-confirmed) status . Logistic regres-
sion was used to calculate odds ratios (ORs) of advanced 
Surveillance Epidemiology and End Reports (SEER) stage 
(defined by regional extension of HCC or distant metas-
tases) associated with HIV or chronic HCV infection, 
adjusted for age, race, body mass index, and hazardous 
alcohol use . RESULTS: We identified 257 individuals with 
biopsy-proven HCC, including 112 HIV+ and 145 HIV-un-
infected . Compared to uninfected persons, HIV+ patients 
were less likely to be obese (31 .2% versus 10 .7%; p≤0 .001), 
but there was not a significant difference in hazardous 
alcohol use by HIV or chronic HCV status (p=0 .51) . Two 
hundred ten had chronic HCV, including 89 HIV/HCV; 121 
HCV only; 23 HIV only; and 24 uninfected . The prevalence 
of advanced hepatic fibrosis was not significantly different 
among HIV/HCV (38 .2%), HCV only (38 .0%), HIV only 
(34 .8%), and uninfected (37 .5%) persons (p=0 .99) . HIV 
infection was not associated with advanced SEER stage 
(adjusted OR, 0 .79; 95% CI, 0 .43-1 .45) . However, patients 
with chronic HCV were 64% less likely to have advanced 
SEER stage (adjusted OR, 0 .37; 95% CI, 0 .18-0 .74) . DISCUS-
SION: Chronic HCV was less likely to be associated with 
advance stage of HCC disease, possibly reflecting increased 
screening and early detection of malignancy in this popu-
lation . In our data, HIV+ was not independently associated 
with advanced HCC stage . Future research is needed to 
identify factors associated with advanced malignancy in 
order to reduce HCC-associated mortality .
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1428
Prognosis of Patients with Non-hepatitis B 
virus-, Non-hepatitis C virus-related Hepatocel-
lular Carcinoma: A Comparison with Hepatitis 
C virus-related Hepatocellular Carcinoma 
Patients
Yu Noda1, Takumi Kawaguchi1, Masahito Nakano1, 
Takashi Niizeki1, Ryoko Kuromatsu1,2, Hironori Koga1,3, 
Takuji Torimura1,3; 1Division of Gastroenterology, Kurume 
University School of Medicine, Kurume, Japan; 2Ultrasound 
Diagnostic Center, Kurume University Hospital, Kurume, 
Japan; 3Liver Cancer Research Division, Research Center for 
Innovative Cancer Therapy, Kurume University, Kurume, Japan

Backgrounds and Aim: There is an increase in number 
of patients with non-hepatitis B virus-, non-hepatitis 
C virus-related hepatocellular carcinoma (NBNC-HCC) . 
Although prognosis of patients with hepatitis C virus-re-
lated HCC (HCV-HCC) is reported elsewhere, prognosis 
of patients with NBNC-HCC remains unclear . The aim of 
this study is to compare prognosis between patients with 
NBNC-HCC and HCV-HCC . We also investigated profiles 
associated with the prognosis of NBNC-HCC patients . 
Subjects and Methods: We enrolled NBNC-HCC patients 
(n=227, age 70 .3±9 .1, male/female 174/53, Child-Pugh 
score 5 .9±1 .2) and HCV-HCC patients (n=732, age 70 .0±8 .5, 
male/female 459/273, Child-Pugh score 5 .9±1 .2) diagnosed 
from 2005 to 2015 . We compared overall survival rates 
(OS) between the NBNC-HCC and HCV-HCC groups . Strat-
ification analysis was also performed according to Child-
Pugh class or TNM stage of HCC . In addition, independent 
factors/profiles associated with the survival of NBNC-HCC 
patients were investigated by logistics regression analysis 
and decision-tree analysis . Results: Median survival term 
(MST) of the NBNC-HCC group was significantly shorter 
than the HCV-HCC group (45 .4 vs . 72 .5 months, p<0 .01) . In 
the stratified analysis according to Child-Pugh class, MST 
of the NBNC-HCC group was significantly shorter than the 
HCV-HCC group in any Child-Pugh class (class A 51 .8 vs . 
80 .5 months, p<0 .05; class B 22 .0 vs . 47 .2 months, p<0 .05; 
class C 10 .7 vs . 24 .5 months, p<0 .05) . In the stratified anal-
ysis according to HCC stage, MST of the NBNC-HCC group 
was significantly shorter than the HCV-HCC group in stage 
I and IVA (stage I 78 .8 vs . 98 .5 months, p<0 .05; stage IVA 
9 .4 vs . 33 .7 months, p<0 .05) . In a logistic regression anal-
ysis, number of HCC (OR 1 .2, 95%CI 1 .1-1 .3, p<0 .01) and 
serum albumin level (OR 0 .4, 95%CI 0 .29-0 .51, p<0 .01) 
were independent risk factors . A decision-tree algorithm 
was created with 2 variables to classify following 3 profiles . 
Profile 1 (n=74): 78 .4% of patients were alive, when 
patients showed the number of HCC<3 and serum albumin 
levels≥3 .79 g/dL . Profile 2 (n=85): 51 .8% of patients were 
alive, when patients showed the number of HCC<3 and 
serum albumin levels<3 .79 g/dL . Profile 3 (n=68): 22 .1% 
of patients were alive, when patients showed the number 
of HCC≥3 . Conclusions: We showed that the prognosis 
of NBNC-HCC patients was poorer than the HCV-HCC 
patients . In addition, decision-tree analysis revealed that 
“a combination of the number of HCC and serum albumin 
levels” is a notable profile associated with the prognosis 
of NBNC-HCC patients . Thus, early detection of HCC and 
management for protein metabolism may improve prog-
nosis of NBNC-HCC patients .
Disclosures:

The following people have nothing to disclose: Yu Noda, Takumi Kawaguchi, 
Masahito Nakano, Ryoko Kuromatsu, Hironori Koga, Takuji Torimura

1429
Transarterial chemoembolization within first 
3 months of sorafenib initiation improves 
overall survival in intermediate to advanced 
stage hepatocellular carcinoma: A retrospec-
tive, multi-institutional study with propensity 
matching
David E. Kaplan1,2, Rajni Mehta3,4, Kathryn D’Addeo3,4, Adri-
ana Valderama5, Terence Gade1, Tamar H. Taddei3,4; Sorafenib 
for Hepatocellular carcinomA in VEterans (SHAVE) Study 
Investigators; 1University of Pennsylvania Division of Gastro-
enterology, Philadelphia, PA; 2Medicine, Corporal Michael 
J. Crescenz VA Medical Center, Philadelphia, PA; 3Yale Uni-
versity School of Medicine, New Haven, CT; 4VA Connecticut 
Health Care System, West Haven, CT; 5Bayer Healthcare Phar-
maceuticals, Whippany, NJ

Background: In prospective clinical trials, the co-admin-
istration of sorafenib (SOR) with locoregional therapy 
(LRT) had no survival benefit over LRT alone for patients 
with early to intermediate stage hepatocellular carci-
noma (HCC) . However, once a decision to initiate systemic 
therapy has been made in intermediate to advanced HCC, 
the possible impact of further LRT on survival remains 
incompletely characterized . The objective of this study was 
to assess whether transarterial chemoembolization (TACE) 
after initiation of SOR has any survival benefit . Methods: 
A retrospective cohort study with propensity matching 
utilizing data from patients prescribed sorafenib for hepa-
tocellular carcinoma at any of 128 Veterans Health Admin-
istration (VHA) hospitals between January 23rd 2006 and 
April 15th 2015 . Administrative data were supplemented 
with 100% chart abstraction to confirm HCC diagnosis 
and obtain data required for cancer staging by the Barce-
lona Clinic Liver Cancer system . The primary outcome was 
overall survival from the time of sorafenib prescription 
censored on December 31st 2015 stratified by receipt of 
post-SOR TACE within 90 days of SOR initiation . Results: 
4,903 patients who prescribed and ingested sorafenib 
for HCC were identified, for whom 232 (4 .7%) under-
went transarterial chemoembolization (TACE) within 90 
days after sorafenib initiation . Patients receiving TACE + 
SOR were highly selected, being younger and having less 
significant hepatic dysfunction (median MELD 13 versus 
14, p<0 .0001), earlier BCLC stage (p<0 .0001), fewer tumors 
with lower rates of macrovascular invasion and metastases 
(all p<0 .0001) and lower serum alphafetoprotein (median 
74 vs . 124ng/ml, p<0 .0001) than SOR alone patients . In 
unadjusted survival analysis, TACE was associated with 
reduced mortality (HR 0 .61 (0 .53-0 .71, p<0 .0001)) . After 
propensity matching, a subcohort of 196 patients receiving 
early TACE after SOR were matched 2:1 to similar patients 
without early TACE . Receipt of TACE within 90 days after 
SOR continued to show significant associations with 
reduced mortality with HR 0 .76 (0 .63-0 .92, p =0 .005) . 
Subgroup analysis suggests that TACE after SOR yields the 
greatest improvement in survival in patients with MELD < 
15, platelets > 50,000K/ul, greater than 3 tumors, with or 
without macrovascular invasion, without local invasion or 
metastases . Conclusions and Relevance: Selected patients 
undergoing TACE within 90 days after sorafenib initiation 
likely derive a significant survival benefit . These data may 
inform future prospective studies of multimodal therapy 
for intermediate to advanced hepatocellular carcinoma .
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1430
Robust efficacy of hepatic arterial infusion 
chemotherapy for advanced hepatocellular 
carcinoma with macroscopic vascular inva-
sion: a comparative study with sorafenib
Niizeki Takashi, Hideki Iwamoto, Masahito Nakano, Haz-
ime Aino, Hironori Koga, Takuji Torimura; Gastroenterology, 
Kurume University, school of medicine, Kurume, Japan

BACKGROUND: Sorafenib is the standard first-line treat-
ment for patients with BCLC stage C hepatocellular carci-
noma (HCC), and it improves prognosis of HCC patients 
with macroscopic vascular invasion (MVI) . Although there 
are no randomized controlled trials (RCT) for hepatic arte-
rial infusion chemotherapy (HAIC), accumulating evidence 
strongly suggests that HAIC is a powerful treatment option 
for advanced HCC with MVI (Cancer Chemother Pharmacol 
2016) . The aim of this study was to compare efficacy and 
safety of two HAIC regimens with those of sorafenib in 
patients with advanced HCC with MVI, who did not have 
extra-hepatic tumor spread (EHS) . METHOD: This study 
was conducted between April 2008 and March 2016 . Total 
of 131 consecutive HCC patients with MVI, but without 
EHS, were enrolled . Their background liver was limited 
to Child-Pugh class A cirrhosis . Sixty-three patients were 
treated with HAIC using cisplatin (CDDP) suspended in lipi-
odol in combination with 5-fluorouracil (5-FU) (New FP), 
48 were treated with HAIC using low-dose CDDP and 5-FU 
(LFP), and 20 were treated with sorafenib . The primary 
endpoint in efficacy was median survival time (MST), and 
the secondary endpoints were tumor response rate (RR) 
and safety . MST was estimated by Kaplan-Meier method . 
Therapeutic effect was evaluated according to mRECIST . 
Clinical factors influencing on MST and therapeutic effect 
were identified using univariate and multivariate anal-
ysis . Informed consent was obtained from all participants, 
and the study was approved by the institutional review 
board of Kurume University . RESULTS: There were no 
statistical differences in patient characteristics among the 
three groups . MST in New FP, LFP, and sorafenib was 25 .5 
months, 16 .1 months, and 7 .5 months, respectively . Tumor 
RR in New FP, LFP, and sorafenib was 75%, 44%, and 10%, 
respectively . Severe adverse events were observed in 10 
patients: 2 patients with liver failure and 1 with pseudo-an-
eurysm in New FP group, 5 with myelosuppression in LFP 
group, and 2 with liver failure in sorafenib group, respec-
tively . Treatment-related mortality was not observed . 
Multivariate analysis revealed that independent predic-
tors of survival were therapeutic effect (CR or PR, P=0 .009, 
95% CI; 0 .220-0 .752), Child- Pugh score (score 5, P=0 .022, 
95% CI; 0 .191-0 .752), grade of portal vein invasion (trunk, 
P=0 .002, 95% CI; 0 .118-0 .614), and the predictor of ther-
apeutic effect was therapeutic regimen (HAIC, P<0 .0001) . 
CONCLUSION: Robust efficacy was demonstrated espe-
cially in New FP therapy, which was tolerable to most of 
the patients studied . RCT with New FP may open a new 
avenue to conquer difficult-to-treat HCC with MVI .
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1431
Hypothyroidism is associated with poorer 
survival in hepatocellular carcinoma patients 
after liver transplantation
Ning Zhang1,4, Weidong Jin1,2, William S. Harmsen3, 
Terry M. Therneau3, Lewis R. Roberts1; 1Division of Gastro-
enterology and Hepatology, Mayo Clinic, Rochester, MN; 
2Department of general surgery, Wuhan general hospital of 
Guangzhou military, Wuhan, China; 3Department of Biomed-
ical Statistics and Informatics, Mayo clinic, Rochester, MN; 
4Department of integrative medicine, 302 military hospital, 
Beijing, China

Background As the primary curative method, liver trans-
plantation provides the best long-term survival for the 
patients with hepatocellular carcinoma (HCC) . For the 
optimal assignment of the donor’s liver, novel factors 
which may affect the prognosis of HCC after liver trans-
plantation should be explored . Hypothyroidism has been 
reported to be associated with HCC incidence, and this 
conclusion was also supported by another basic experi-
ment . However, no study has yet reported the relation-
ship between hypothyroidism and the outcome of HCC . 
We aimed to clarify the impact of hypothyroidism on the 
prognosis of HCC after liver transplantation . Methods A 
retrospective study was conducted including 343 cases 
who were diagnosed as HCC and received liver transplan-
tation between January 2000 and December 2015 at Mayo 
Clinic in Rochester . Demographic characteristics, medical 
history, laboratory results, underlying liver diseases, tumor 
characteristics from the explanted liver were collected . 
Univariate and multivariate Cox regression model were 
used to compute the independent risk factors associated 
with overall survival based on the 288 cases of pre-diag-
nosed HCC . Results Hypothyroidism was proved to be 
associated with the poorer overall survival independently 
together with tumor diameter (≥3cm), vascular invasion, 
and higher neutrophil-lymphocytes ratio and BMI (<35kg/
m2) . The adjusted Hazard ratio (HR) of hypothyroidism in 
the final multivariate Cox model was 2 .7 (95% confidence 
interval [CI],1 .5-4 .8) . Conclusion We first identified hypo-
thyroidism was an independent risk factor for the overall 
survival of HCC after liver transplantation .
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1432
Hepatocellular Carcinoma Screening Rates in 
Diverse Patients with Chronic Hepatitis B Infec-
tion
Patricia D. Jones1, Joselin Gonzalez-Diaz2, Andrew Schein-
berg3, Lauren Smith3, Stephanie Ioannou2, Jennifer Rodri-
guez2, Paul Martin1; 1Medicine, Hepatology Division, 
University of Miami Miller School of Medicine, Chapel Hill, 
FL; 2University of Miami Miller School of Medicine, Miami, FL; 
3Jackson Memorial Hospital, Miami, FL

Background: In our center, hepatocellular carcinoma 
(HCC) patients have hepatitis B (HBV) more often than 
national reports, especially Blacks . Often, HBV is undiag-
nosed until HCC develops . We previously found that fewer 
than 1/3 of Blacks from HBV-endemic countries were 
appropriately screened for HBV . To understand how insti-
tutional HCC screening practices contribute to observed 
increases in HBV-related HCC, we aimed to describe rates 
of HCC screening in persons with HBV . Methods: Using 
research informatics and ICD-9 codes, we identified HBV 
patients seen at the University of Miami since 5/4/2010 and 
confirmed HBV diagnosis by chart review . Using univar-
iate, bivariate and Pearson’s chi-squared analyses, we 
determined screening rates and described patient charac-
teristics associated with screening . Results: Of 792 poten-
tially eligible subjects with documented HBV, we excluded 
those without a positive hepatitis B surface antigen on 
file or with prior diagnosis of HCC . The final sample, n 
= 390, was 54 .6% male with a median age of 52 years . 
The sample was 30 .5% Black, 21 .5% non-Hispanic White, 
22 .1% Hispanic, 20 .3% Asian and 5 .6% “Other” . Over 95% 
of HBV patients were seen in Hepatology clinic; most had 
at least four visits during the study period . Cirrhosis was 
present in 20 .5% . Over 2/3 were treated for HBV, most 
commonly with Tenofovir, 39 .7%, or Entecavir, 25 .6% . 
Liver biopsy was performed in 28 .8% and Fibroscan in 
16 .6% . Hepatitis C (HCV) testing was documented in 50%; 
HBV/HCV coinfection occurred in 4 .6% of all patients, 
3 .4% of Blacks, 3 .6% of Whites, 11 .6% of Hispanics, and 
1 .3% of Asians, p<0 .01 . Coinfection with human immu-
nodeficiency virus occurred in 12 .7% of Blacks, 10 .5% of 
Hispanics, 4 .8% of Whites, 4 .6% of others and 1 .3% of 
Asians, p 0 .06 . Hepatitis delta was tested in 14 .8% and was 
positive in 5 .3% of those tested . Hepatitis A testing was 
performed in 63 .7% . Ultrasound (US) was ordered at least 
once in 87 .3% of patients and completed in 87 .2% where 
ordered . In 39 .9%, CT scan was ordered at least once with 
completion rate of 89 .3% . In 24 .1%, MRI was ordered at 
least once with completion rate of 87 .8% . Imaging study 
purpose was recorded as “Screening for HCC” in 72 .1% of 
patients and did not differ based on presence of cirrhosis . 
There were no imaging results for 16 .1% overall, 6 .3% 
of cirrhosis patients vs . 18 .6% of those without cirrhosis, 
p <0 .01 . During the study period, HCC was diagnosed 
in 4 .9% . Conclusions: In patients with chronic HBV seen 
at our institution, screening for HCC exceeds 72% . The 
observed increase in HBV-related HCC is more likely due to 

undiagnosed HBV rather than inadequate HCC screening 
in patients with known HBV .
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1433
Clinical outcomes of localized concurrent 
chemoradiotherapy for advanced hepatocel-
lular carcinoma with major portal vein inva-
sion: A single center experience
Sojung Han1, Beom Kyung Kim1, Hye Won Lee1, Jun 
Yong Park1, Seung Up Kim1, Do Young Kim1, Sang Hoon Ahn1, 
Jin-sil Seong2, Kwang-Hyub Han1; 1Internal Medicine, Yonsei 
University, Seoul, Korea (the Republic of); 2Radiation Oncol-
ogy, Yonsei University, Seoul, Korea (the Republic of)

BACKGROUND: The presence of major portal vein invasion 
is a poor prognostic factor for patients with hepatocel-
lular carcinomas (HCC) . Sorafenib has been tried to treat 
advanced stage HCC, but the median overall survival (OS) 
is reported to be much less than 1 year . In such patients, 
localized concurrent chemoradiotherapy (CCRT) has 
shown favorable response . Here, we report the survival 
outcomes of localized CCRT for advanced stage HCC . 
METHODS: We reviewed the outcome of 168 HCC patients 
with major portal vein invasion (invasion at main trunk 
or the first branch) . In the course of radiotherapy for 5 
weeks, hepatic arterial infusion of 5-fluorouracil (500mg/
day) via implanted port was applied during the first 5 and 
the last 5days of radiotherapy . After the localized CCRT, 
maintenance hepatic arterial infusional chemotherapy of 
5-fluorouracil and cisplatin was performed . The primary 
endpoint was overall survival (OS) . RESULTS: The mean 
age was 57 years old and 139 (89 .7%) patients were male . 
One hundred-eleven (66 .1%) patients had AFP>200ng/
ml, 89(57 .4%) patients had tumor size larger than 8cm, 
and 43(27 .7%) patients had tumor on both lobes . After 
localized CCRT, the radiological response were as follows; 
CR(0%), PR(40 .7%), SD(39 .8%), and PD(19 .4%) . During the 
overall treatment responses were as follows; CR(5 .8%), 
PR(45 .6%), SD(29 .1%), and PD(19 .4%) . The median OS 
was 13 months . Patients with the objective response after 
localized CCRT had the better median OS than those 
without(13 vs . 7 months; p=0 .04) . Overall, 7 patients 
underwent resection or liver transplantation after down-
staging . CONCLUSIONS: For advanced HCC with major 
portal vein invasion, localized CCRT provided the median 
OS of 13months, which is longer than that of a historical 
control of sorafenib monotherapy, through the reduction 
of initial tumor burden . Further clinical trials are required 
to make robust evidence .
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1434
sCTLA-4 is a predictor for recurrence in hepato-
cellular carcinoma patients treated with cura-
tive radiofrequency ablation
Wei Teng, Wei-Ting Chen, Rachel Wen-Juei Jeng, 
Yi-Chung Hsieh, Chien-Hao Huang, Yi-Cheng Chen, Chen-
Chun Lin, Shi-Ming Lin, Chun-Yen Lin, I-Shyan Sheen; Depart-
ment of gastroenterology and hepatology, Chang Gung 
Memorial Hospital, Linkou branch, Taiwan, Division of Hepa-
tology, Taoyuan, Taiwan

Background: Radiofrequency ablation (RFA) is a one of 
the curative treatments for patients with early hepato-
cellular carcinoma (HCC) . One-year cumulative recur-
rence rate has been reported up to 30% that resulting 
in unsatisfactory survival rate . Limited biomarkers for 
prediction of post RFA recurrence were available besides 
alpha-fetoprotein and FIB-4 . Cytotoxic T lymphocyte asso-
ciated protein-4 (CTLA-4) could outcompete the stimula-
tory protein CD28 and convey inhibitory signals to the T 
cell that oppose TCR signaling . However, the application 
of soluble CTLA-4 on prognosis prediction in early cura-
tive stage HCC patients has not yet been investigated . 
Aims: To elucidate the predictive value of pretreatment 
serum sCTLA4 level on the outcome of early HCC patients 
receiving RFA treatment . Material and method: Patients 
with curative stage HCC whom receive RFA treatment in 
Chang Gung Memorial Hospital, Linkou branch during 
2014-2015 were prospectively recruited . The sCTLA4 
was assayed by ELISA method (mybiosource® detectable 
range: 0 .5-20 ng/ml) . Pre-treatment liver function, AFP, 
platelet count, BCLC staging, tumor size, age, gender, 
etiology and sCTLA4 were compared between recurrent 
and non-recurrent patients . Cox regression analysis was 
applied for the predictors of recurrence . All tests were 
two-tailed and performed with SPSS V .22 (IBM, USA) . The 
level of statistical significance was set as P<0 .05 . Results: A 
total of 163 patients with curative stage of HCC receiving 
RFA treatment were enrolled into the study . The mean 
age was 67 .3 and 68 .1% were male patients . Chronic 
viral hepatitis (HBV or HCV) accounted for 89 .5% of the 
etiology . The median follow-up duration after treatment 
was 22 .4 months . One-year accumulative recurrence rate 
was 35 .6% and nearly half of the recurrence presented as 
intrahepatic metastasis (IHM) (n=28, 48 .3%) . By comparing 
patients with and without IHM, those with chronic hepa-
titis B infection (HBV vs . HCV vs . NBNC: 55 .9% vs . 33 .9% 
vs .10 .2%, P < 0 .05), higher AFP level [14 (IQR 5-93) vs . 6 
(IQR 3-25), P < 0 .01] and higher sCTLA-4 level [15 .1 (IQR 
2 .9-28 .4) vs . 7 .5 (IQR 2 .7-22 .1) ng/ml, P < 0 .01] were prone 
to encounter IHM . The AUROC of sCTLA-4 >10 ng/ml for 
predictive of IHM was 0 .68 (P = 0 .008, 95% CI 0 .54-0 .74) . 
By cox regression analysis, pre-treatment sCTLA-4 level >10 
ng/ml [adjusted HR: 1 .820, 95% CI: 1 .038-3 .190, P=0 .016] 
and pre-treatment AFP > 20 [adjusted HR: 2 .047, 95% CI: 
1 .193-3 .514, P=0 .039] were the independent factors for 
predicting IHM after curative RFA . Conclusion: Pre-treat-
ment serum sCTLA-4 and AFP level are independent 
predictors for IHM in patients with early stage HCC treated 
with radiofrequency ablation .
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1435
Evolution Of Cirrhotic Patients With Hepatitis C 
Virus Treated With Direct Acting Antivirals
Oscar Murcia1, Fernando Carnicer1, Laura Gómez-Escolar2, 
Cayetano Miralles3, María Pilar Griñó4, Claudia Barquero Mar-
tin5, Sonia Pascual1; 1Hospital General de Alicante, Alicante, 
Spain; 2H.Marina Baixa, Villajoyosa, Spain; 3H. Vinalopó, Elche, 
Spain; 4H. San Juan de Alicante, Alicante, Spain; 5H. Torrevieja, 
Torrevieja, Spain

INTRODUCTION Development of direct acting antivi-
rals (DAAs) for Hepatitis C virus (HCV) has let to obtain 
sustained virological response (SVR) in most patients . 
However, recent evidences suggest that DAAs could favor 
development of hepatocellular carcinoma (HCC) . AIM 
To study the evolution of HCV cirrhotic patients treated 
with DAAs regarding the incidence of HCC and changes 
in MELD score . MATERIAL AND METHODS Five centers 
participated in this multicenter and prospective study . 
179 Spanish patients with HCV cirrhosis were included 
and followed up with a median of 21 months since 
start of treatment . Variables as age, sex, HCV genotype, 
previous and current treatment, presence of decompen-
sated cirrhosis, specific DDAs given, SVR, Child-Pugh and 
MELD scores at beginning, end of treatment and currently, 
need of orthotropic liver transplant (OLT), appearance of 
HCC and death were recruited . Chi-square and logistic 
regression were performed for univariate and multivar-
iate analysis regarding development of HCC . Adjustment 
was made by sex, age, genotype, SVR and type of DAA . A 
level of 0 .05 was consider as significant . RESULTS Patients 
had a median of 59 years, with predominance of male 
sex (56 .2%) and genotype 1 (79% of cases) . Only 12% of 
patients had decompensated cirrhosis at the beginning 
of DAAs, being the combination of sofosbuvir and ledip-
asvir the most offered regimen (44% of patients) . 98% of 
patients obtained a SVR . Before start DAAs, Child-Pugh A 
was present in 70% of patients, and the mean of MELD 
score was 8 .46 . At finish of treatment, mean of MELD score 
was 8 .24, and currently 7 .71 . Up to 9 .3% of patients had 
initially a MELD score > 14, decreasing to only 3 .5% at SVR 
and 2% currently . Only 11 patients developed HCC (6%) . 
Neither univariate, nor multivariate analysis showed rela-
tion with genotype, SVR and DAA . 12% of cases (6 .7%) 
underwent OLT and 6 patients (3 .4%) died . One death 
was related to hepatic insufficiency secondary to HCV 
treatment . CONLUSION Treatment with DAAs implies a 
progressive and maintained decline of MELD score . Rela-
tion between HCV treatment and development of HCC 
remains no clear .
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1436
Dynamic Change of Skeletal Muscle Index as 
a Novel Prognostic Predictor in Patients with 
Intermediate Stage Hepatocellular Carcinoma 
Treated with Transarterial Chemoembolization
Supot Nimanong; Kesinee Yingcharoen, Phunchai 
Charatcharoenwitthaya, Watcharasak Chotiyaputta; Siriraj 
Hospital, Mahidol University, Bangkok, Thailand

Background: Sarcopenia is associated with poor outcomes 
in cirrhotic patients and several malignancies including 
hepatocellular carcinoma (HCC) . Nevertheless, there was 
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scanty data of sarcopenia in patients with intermediate 
stage HCC underwent transarterial chemoembolization 
(TACE) . Objective: This study was aimed to determine 
the impact of sarcopenia and dynamic change of skel-
etal muscle index (SMI) during the initial two consecutive 
sessions of TACE on the prognosis of patients with inter-
mediate stage HCC . Methods: We performed a retrospec-
tive cohort study included 162 intermediate stage HCC 
patients underwent TACE in Siriraj Hospital during January 
2005 to December 2011 . Those patients were followed for 
5 years or until death . SMI was measured by computed 
tomography at L3 level at both baseline and after second 
TACE . Sarcopenia and dynamic change of SMI were 
analyzed with disease outcomes included overall survival 
(OS), radiologic response after second TACE, time to tumor 
progression and complications after TACE Results: Of 162 
eligible patients, 80% were men, mean age was 60, three-
quarter had cirrhosis (mostly Child Pugh A), 50% were 
chronic hepatitis B and 60% had sarcopenia at baseline . 
The median OS was 25 .5 months . At baseline, patients with 
sarcopenia had shorter OS compared with non-sarcopenia 
group (22 .4 vs 29 .5 months respectively, HR, 1 .68; 95%CI, 
1 .12-2 .52, p 0 .013) . After second TACE, patients with mark-
edly decreased SMI (more than 10%) were significantly 
associated with high mortality . In a multivariate analysis, 
only markedly declined SMI after second TACE was inde-
pendently associated with mortality (HR, 2 .34; 95%CI, 
1 .35-4 .05, p 0 .002) . Moreover, it was significantly associ-
ated with poor radiologic response (SD+PD) and decom-
pensation after TACE . Conclusion: Dynamic change of SMI 
was a novel prognostic predictor in patients with interme-
diate stage HCC underwent TACE . Patients with markedly 
declined SMI during the initial two consecutive sessions of 
TACE were significantly associated with poor outcomes .

Impact of dynamic change of SMI to survival
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Treatment and Prognosis of locally advanced 
HCC with main portal vein invasion
Tae Hyung Kim, Soon Ho Um, Han Ah Lee, Jung Mi Chang, 
Dae Hoe Ku, Jem Ma Ahn, Yeon Seok Seo, Hyung Joon Yim; 
Internal medicine, Korea University college of Medicine, 
Seoul, Korea (the Republic of)

Background: Many practices and studies have demon-
strated that hepatocellular carcinoma (HCC) with macro-
scopic vascular invasion accompanied a poor prognosis . 
Specifically, the prognosis of main portal vein involvement 
(MPVI) is bad enough to show that there is no survival 
benefit by surgery in a recent study . This study was 

performed to elicit the prognostic factors and appropriate 
therapy in HCC patients with main portal vein invasion . 
Methods: 107 HCC patients with MPVI at initial diagnosis 
from June 2004 to June 2015 were included . HCC patients 
with metastasis were excluded . The patients received 
the initial treatment for HCC in our hospital . The initial 
treatment modalities were classified into six groups: i) 
best supportive care (BSC), ii) locoregional therapy (LRT) 
such as transarterial chemoembolization and radiofre-
quency ablation, iii) sorafenib alone, iv) combination of 
LRT and external radiation therapy (RT), v) combination 
of sorafenib and RT . Results: Mean age of patients was 
57 .9 ± 11 .6 years and men were predominant (83 .2%) . 
The median observation period was 4 .0 (0 .3-44 .6) months, 
and 104 (97 .2%) of these patients died . In multivariate 
Cox analysis, Child-Pugh class and LRT inclusion in initial 
treatment showed significant association with overall 
survival (odds ration [OR] 2 .886, 0 .432; all p <0 .001) . LRT 
inclusion showed better survival than BSC, sorafenib 
(median survival time [MST] 7 .3 vs . 1 .9 and 2 .1 months; 
all p <0 .05) . In LRT inclusion, combination of LRT and RT 
showed more survival benefit than LRT alone (MST 10 .0 vs . 
4 .2 months; p 0 .002) . In Child-Pugh class A, only LRT alone 
and combination of LRT and RT had significantly better 
survival than BSC (MST 6 .4 and 11 .0 vs . 3 .5 months; p 0 .031 
and 0 .002, respectively) . In Child-Pugh class B, Both LRT 
alone and combination of LRT and RT resulted in signifi-
cantly improved survival compared with best supportive 
care (MST 4 .1 and 3 .1 vs . 1 .6 months; p 0 .001 and 0 .034, 
respectively) . Conclusion: In HCC patients with MPVI, the 
deterioration of liver function has a greater impact on 
prognosis than tumor burden . In addition, combination 
of radiation therapy to LRT is recommended when liver 
function is well reserved . 
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1438
Role of Hepatic STAMP2 Overexpression in 
Human Hepatocellular Carcinoma
Jin S. Jeong1, Mi Ha Ju1, Sang Young Han2; 1Department of 
Pathology, Dong-A University, Busan, Korea (the Republic of); 
2Internal Medicine and Liver Center, Dong-A university Medi-
cal Center, Busan, Korea (the Republic of)

Six transmembrane protein of prostate 2 (STAMP2) is a 
protein that has been studied due to its association with 
prostate cancer . Currently, STAMP2 is well known for its 
critical role in metabolism and modulating inflamma-
tory signals that mostly studied in adipose tissue . Little 
knowledge exists concerning the role of STAMP2 in the 
liver, which is a metabolically central target . Recently, 
we revealed that hepatic STAMP2 plays a pivotal role in 
preventing HFD-induced NAFLD and that STAMP2 expres-
sion improves hepatic steatosis and insulin resistance 
in NAFLD (J Hepatol 2015;63:477-85) . Also we’d like to 
continue to search the alterations of STAMP2 in HCCs . In 
this study, we investigated the expression of STAMP2 in 
94 surgically resected HCCs at Dong-A University Medical 
Center, Busan, Republic of Korea via western blot and 
immunohistochemistry, and we analyzed the correlation 
between STAMP2 overexpression and clinicopathological, 
prognostic factors . STAMP2 expression was significantly 
higher in HCC tissues than in non-tumorous liver tissues by 
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western blot (p = 0 .001) . STAMP2 expression was detected 
in the tumor cell cytoplasms and or membranes in 88 out of 
94 HCCs (93 .6%), composing 25 cases of low grade expres-
sion (26 .6%) and 63 case of high grade expression(67%) . 
The higher expression of STAMP2 was significantly associ-
ated with poor differentiation (P = 0 .0288), and tended to 
be related with increased alpha-fetoprotein (P = 0 .0164) 
and intratumoral necrosis (P = 0 .0280) . Ten cases (10 .6%) 
showed concurrent membranous expression, showing no 
relations with clinicopathological factors . Multivariate 
analysis revealed that STAMP2 overexpression was not an 
independent predictive factor for recur of HCCs . In this 
study, STAMP2 overexpression in HCCs was observed and 
to be related with parameters of advanced stage, similar 
to that of prostate cancer, however further clinical and 
basic studies should be continued . 
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FIB-4 Index, the Easy Liver Fibrosis Test, and 
Prediction of Hepatocellular Carcinoma Devel-
opment in Patients with Compensated Alco-
holic Liver Cirrhosis
Minjong Lee, Tae Suk Kim, Myungho Kang, Minjeong Kim, 
Sang Hoon Lee, Seung-Joo Nam, Jin Myung Park, Sung 
Chul Park, Dae Hee Choi, Chang Don Kang, Sung Joon Lee, 
Ji Hyun Kim; Internal Medicine, Kangwon National University 
Hospital, Chuncheon, Korea (the Republic of)

Background & Aims: Patients with alcoholic liver cirrhosis 
(ALC) are at high risk of developing hepatocellular carci-
noma (HCC), yet no prediction scores have been devel-
oped . Recently, the easy liver fibrosis test (eLIFT) for 
the detection of advanced liver fibrosis was introduced . 
Given that hepatic fibrosis was a strong risk factor for 
HCC development, we aimed to compare diagnostic accu-
racy of Fibrosis-4 (FIB-4) index, eLIFT, and AST to Platelet 
Ratio Index (APRI) in predicting HCC among patients with 
compensated ALC . Methods: A total of 924 ALC patients 
were consecutively enrolled 2007 when to 2016 . Predict-
abilities of FIB-4 index, eLIFT, APRI, Child-Turcotte-Pugh 
(CTP), and model for end-stage liver disease (MELD) scores 
for HCC development and overall mortality at 5 years 
were compared using time-dependent analysis of areas 
under receiver operating characteristic curve (AUROC) and 
DeLong test . Results: During the follow-up period (median 
58 months, IQR, 31–94 months), HCC was occurred in 83 
patients (8 .98%) . In prediction of HCC development, FIB-4 
score showed significantly higher AUROC than APRI, eLIFT, 
and CTP scores at 3 years (0 .67 vs . 0 .61, 0 .56, and 0 .51, 
respectively, all P<0 .05) and 5 years (0 .68 vs . 0 .63, 0 .54, 
and 0 .53, respectively, all P<0 .05), whereas difference of 
AUROCs between FIB-4 index and MELD scores at 3 year 
was not significant, but at 5 years was significant (0 .67 
vs . 0 .53 at 3 years, respectively, P=0 .07 and 0 .67 vs . 0 .53 
at 5 years, respectively, P=0 .01) . In prediction of overall 
mortality at 5 years, AUROC of FIB-4 index showed signifi-
cantly higher than AUROCs of eLIFT (0 .64 vs . 0 .53, respec-
tively, P<0 .001) and APRI (0 .56, P<0 .001), and comparable 
to AUROCs of CTP (0 .64 vs . 0 .64, respectively, P=0 .95) 
and MELD scores (0 .64 vs . 0 .60, respectively, P=0 .25) . In 
subgroup analysis according to FIB-4 index, HCC risk was 
significantly higher in patients with FIB-4>3 .25 compared 
to those with FIB-4≤3 .25 (HR=1 .82, P=0 .01) . Conclusion: 

FIB-4 index showed better predictability of HCC develop-
ment at 5 years than eLIFT, APRI, CTP, and MELD scores in 
Asian patients with compensated alcoholic cirrhosis .
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Clinical impact of globulin albumin score on outcome after surgery 
for patients with hepatocellular carcinoma.

Takayuki Shimizu, Mitsuru Ishizuka, Takashi Suzuki, 
Keigo Tani, KyungHwa Park, Takayuki Shiraki, Takatsugu Mat-
sumoto, Shozo Mori, Yukihiro Iso, Masato Kato, Taku Aoki, 
Keiichi Kubota; Second Department of Surgery, Dokkyo Med-
ical University, Mibu, Japan

Background: A recent study has demonstrated that the 
combination of serum level of albumin and globulin is 
useful for prediction of treatment outcome in patients 
with esophageal squamous cell carcinoma . However, the 
relationship between globulin albumin score (GAS) and 
surgical outcome of patients with hepatocellular carci-
noma (HCC) is still unclear . Objective: The aim of this study 
is to investigate whether GAS predicts surgical outcome of 
patients with HCC . Methods: We retrospectively reviewed 
384 patients with newly diagnosed HCC who underwent 
initial and curative surgery . We calculated each patient’s 
GAS as follows: patient with elevated serum globulin 
level (serum total protein level [g/dL] – serum albumin 
level [g/dL] >3 .0 g/dL) and hypoalbuminemia (<3 .5 g/dL) 
was assigned a score of 2, patient who exhibited one of 
these abnormalities was assigned a score of 1, and patient 
with no abnormalities was assigned a score of 0 . Univar-
iate and multivariate analyses using the Cox proportional 
hazard model were performed to detect clinical character-
istics that correlated with overall survival (OS), and their 
cut-off values were identified using receiver operating 
characteristic curve analysis . Kaplan-Meier analysis and 
log-rank test were used to compare OS . Results: High GAS 
(1, 2) is significantly associated with tumor progression 
and decreased liver functional reserve compared with low 
GAS (0) . Multivariate analysis using 17 clinical characteris-
tics selected by univariate analyses revealed that the GAS 
(1, 2/0) was significantly associated with OS (hazard ratio 
[HR], 2 .667; 95% confidence interval [C .I .], 1 .047–6 .795; P 
= 0 .040) as well as pathological differentiation (moder-
ately or poorly/well) (HR, 1 .971; 95%C .I ., 1 .031 - 3 .766; P= 
0 .040) and platelet count (≤14/>14, x104/mm3) (HR, 2 .450; 
95%C .I ., 1 .235 - 4 .863; P= 0 .010) . Conclusions: The GAS is a 
useful predictor of postoperative survival among patients 
with HCC undergoing curative surgery .
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Incidentally detected Hepato-cellular carci-
noma: Silent, larger, aggresive !!
Mithun Sharma1, Padaki Nagaraja Rao1, Jagdeesh Rampal2, 
D. N. Reddy1; Asian Institute of Gastroenterology; 1Hepatol-
ogy, Asian Institute of Gastroenterology, Hyderabad, India; 
2Radiology, Asian Institute of Gastroenterology, Hyderabad, 
India

Background: Hepato-cellular carcinoma is one of the 
commonest cause of mortality among patients with liver 
cirrhosis . Though most of the cases are detected during 
routing regular HCC screening, yet a significant proportion 
of HCC patients are detected during evaluation of other 
non liver abdominal disease . In this study we tried to find 
out the differences between incidentally detected HCC 
(IDHCC) and survellance detected HCC (SDHCC) Methods: 
Consecutive HCC patients who attended the Liver Clinic 
were included in the study and were classified into IDHCC 
and SDHCC if they were on screening program . Their 
medical history, clinical, biochemical, etiological, serolog-
ical and imaging properties were evaluated to note any 
significant differences . Results: 134 HCC patients were 
included and 54 of these were IDHCC . The mean age of 
presentation of IDHCC was significantly lower in SDHCC 
(36 .8Hepato-cellular carcinoma is one of the commonest 
cause of mortality among patients with liver cirrhosis . 
Though most of the cases are detected during routing 
regular HCC screening, yet a significant proportion of HCC 
patients are detected during evaluation of other non liver 
abdominal disease . Materials and Methods: All patients of 
HCC who attended the Liver Clinic of the Institute were 
included in the study and based on their history they were 
classified into incidentally detected HCC (IDHCC) or survel-
lance program . Their medical history, clinical, biochem-
ical, etiological, serological and imaging properties were 
evaluated to note any significant differences . Results: 134 
HCC patients were included in the study and 54 of these 
patients were IDHCC . The mean age of presentation of 
IDHCC was significantly lower than that of the SDHCC 
(36 .8±16 vs 46 .2±13 .0, p 0 .0002) . The mean tumor size was 
significantly larger in most of the cases of IDHCC . Inva-
sion into the portal vein and the inferior vena cava was 
significantly higher in the IDHCC group . Most common 
cause of doing an imaging modality in the IDHCC group 
was fever in 30% cases, dull aching right abdominal pain 
in 46% and dyspepsia in another 25% cases . Out of these 
54 IDHCC, there was 5 patients of chronic hepatitis B and 2 
cases of chronic hepatitis C and only 1 patient of hepatitis 
B knew from before that he was infected . Almost 50% of 
these IDHCC previously had fatty liver but were unaware 
of the risks of progression to HCC . The AFP levels were not 
different between the two groups but patients of IDHCC 
had lower AFP levels Conclusion: IHDCC appears to be a 
more silent yet aggressive disease which is more often 
identified at advanced stages where treatment options 
are often limited to palliation . 
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Conditional survival estimates improve over 
time for patients with hepatocellular carci-
noma: An analysis for nationwide Korea 
cancer registry database
JAE SEUNG LEE, In Rae Cho, Hye Won Lee, Do Young Kim, 
Kwang-Hyub Han, Jun Yong Park; Department of Internal 
Medicine, Yonsei University College of Medicine, Seoul, Korea 
(the Republic of)

Introduction: Conditional survival estimates (CSE) can 
provide more useful prognostic information on survival 
for a period of time after diagnosis and helps counseling 
patients with cancer on their individual prognosis of 
mortality . This study aimed to analyze survival rate over 
time and estimate conditional survival (CS) for Korean 
HCC patients using a national population-based registry . 
Method: Patients with HCC, registered in the popula-
tion-based Korean cancer registry database, were retro-
spectively reviewed . Cumulative overall survival (OS) was 
calculated by using Kaplan-Meier method, and conditional 
1-year survival at “X” year or month after diagnosis were 
calculated as CS1 = OS(X+1)/OS(X) . Cumulative CS calculations 
were performed with secondary subgroup analyses by 
BCLC stages, and then patients of stage 0, A, and B under-
went subgroup analysis by initial treatment methods . 
Findings: 3,509 patients diagnosed as HCC from January 
2008 to December 2010, and 2,408 from January 2011 to 
December 2012 in Korea were separately reviewed . In 
2008-2010, the actual OS at 1, 2, 3, 4, 5, and 6 years were 
68 .8%, 57 .1%, 48 .5%, 42 .7%, 37 .7%, and 33 .4% . 1-year 
CS of 1, 2, 3, 4, and 5-year-survivors were 83 .1%, 84 .8%, 
88 .0%, 88 .4%, and 88 .5% . Patients demonstrated increase 
in CSE over time and showed same tendency in almost of 
all treatment methods . In 2011-2012, OS at 1, 2, 3, and 
4 years were 72 .5%, 60 .7%, 52 .2%, and 46 .5% . Overall 
1-year CS of 6, 12, 18, 24, 30, and 36 months were 81 .4%, 
83 .7%, 85 .0%, 86 .9%, 96 .9%, and 89 .1% . The CSE was also 
showed tendency to rise over time in subgroup analysis . 
Conclusion: Overall CSE improved with each additional 
year after diagnosis in both groups . CS may provide a more 
accurate prognosis and hopeful message to patients who 
are surviving with or after treatment . Further prospective 
nationwide research would be required .

Part of Table 2A . Actual survival rates and conditional sur-
vival estimates of patients with hepatocellular carcinoma in 
Korea, 2008-2010

CSE, conditional survival estimate(s); mo, month(s); yr, year(s)
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Assessing Hong Kong Liver Cancer classifi-
cation in a Western cohort: results from South 
America
Laura Freitas1, Ivana Grivicich1,2, Deivid Santos3, Lar-
isse Longo5, Mario R. Alvares-da-Silva4; 1School of medicine, 
Universidade Luterana do Brasil, Canoas, Brazil; 2Programa 
de Pós-Graduação em Biologia Celular e Molecular Aplicada à 
Saúde, ULBRA, Canoas, Brazil; 3School medicine, Universidade 
Federal do Rio Grande do Sul, Porto Alegre, Brazil; 4Liver/GI 
Division, Hospital de Clínicas de Porto Alegre, Porto Alegre, 
Brazil; 5Graduate Program in Gastroenterology and Hepatol-
ogy, Universidade Federal do Rio Grande do Sul, Porto Alegre, 
Brazil

Background Although Barcelona Clinic Liver Cancer (BCLC) 
classification is widely adopted worldwide in assessing 
hepatocellular carcinoma (HCC), some caveats have 
emerged in the last few years . In such way, Hong Kong 
Liver Cancer (HKLC) classification has gained space in the 
area as an alternative for BCLC . Most HKLC information, 
however, is derived from East population data . Our aim 
was to describe HKLC discriminatory ability and effective-
ness on treatment recommendation in comparison to BCLC 
in a Brazilian cohort . Methods: We retrospectively evalu-
ated files from 495 patients with AASLD criteria diagnosed 
HCC, treated at the largest south Brazilian university 
hospital from 2011 to 2016 . Data on age, gender, liver 
disease etiology, performance status, Child-Pugh grade, 
tumor status (size, number of nodules, intrahepatic and/or 
extrahepatic spread) were collected . Discrimination ability 
between the five stages of the HKLC classification system 
was assessed . HKLC was then compared to BCLC in terms 
of concordance in treatment suggestions . Results: Of the 
495 patients selected, 24 were excluded fully information 
not available, non-cirrhotics, etc) . The final sample was of 
471 patients, and data from 401 is here presented . Among 
them, the majority were male (65%), with the median age 
of 60 .8 years (24-94 years-old) . Hepatitis C infection was 
the most prevalent cause of liver disease in this sample 
(77%) . According to the BCLC stages the results were: 0 
(23), A (234), B (101), C (62) and D (51), while HKLC stages 
were 1 (161), IIA (87), IIB (54), III (57), IV (59) and V (53) . 
Concordance on treatment suggestions (curative vs palli-
ative) between HKLC and BCLC was obtained in 80 .5% of 
cases . Total concordance was obtained in BCLC C and D . 
Concordance was lower in BCLC B - 48 .5% . Conclusions: 
These results suggest that in an Western population the 
prognostic ability ad treatment recommendations of HKLC 
staging system is comparable to the BCLC system in popu-
lations other than BLBC B patients .
Disclosures:

The following people have nothing to disclose: Laura Freitas, Ivana Grivicich, 
Deivid Santos, Larisse Longo, Mario R . Alvares-da-Silva

1444
Pre-transplant BALAD and BALAD-2 score to 
predict recurrence and survival of patients 
with hepatocellular carcinoma who underwent 
liver transplant
Nicha Wongjarupong1, Roongruedee Chaiteerakij2, 
Nasra H. Giama1, Kristin Mara3, William S. Harmsen3, 
Terry M. Therneau3, Lewis R. Roberts1; 1Gastrointestinal and 
Hepatology, Mayo Clinic, Rochester, Rochester, MN; 2Division 
of Gastroenterology, Department of Medicine, Faculty of 
Medicine, Chulalongkorn University and King Chulalongkorn 
Memorial Hospital, Bangkok, Thailand; 3Biomedical Statistics 
and Informatics, Mayo Clinic, Rochester, Rochester, MN

Background The BALAD and BALAD-2 scores derived from 
bilirubin, albumin, alpha-fetoprotein (AFP), Lens culinaris 
agglutinin-reactive AFP (AFP-L3), and des-gamma-car-
boxyprothrombin (DCP) effectively predict HCC mortality, 
but have limited data in liver transplant (LT) recipients . 
Method 113 HCC who received LT from 2000-2008 with 
available biomarker results immediately pre-transplant 
were included . HR for recurrence and death were calcu-
lated for different BALAD and BALAD-2 groups . C statistics 
were used to compared different scores . Result During a 
median follow-up of 7 .4 years (0 .25-8), 38 had recurrence 
and 87 died . The 1-year and 5-year survivals were 88 .5% 
and 61 .9% . 104 (92%) had cirrhosis with a median MELD 
of 14 .2 (6 .4-38 .6) . HCC etiologies were HCV (60%), alcohol 
(12%), NASH (12%), and HBV (9%) . The HR (95%CI) for 
elevation of 1, 2, or 3 tumor biomarkers compared to 0, 
were 3 .35 (1 .38-9 .34), 3 .90 (1 .35-11 .86), and 7 .01 (2 .42-
21 .42) for recurrence; and 2 .50 (1 .29-5 .07), 3 .02 (1 .35-6 .67), 
and 5 .32 (2 .38-11 .79) for death . For BALAD score of 1, 2, 
3, 4, and 5 vs . 0, the adjusted HR (95%CI) for recurrence 
were 0 .73 (0 .21-2 .86), 1 .30 (0 .43-4 .76), 2 .27 (0 .75-8 .30), 
4 .04 (1 .11-16 .35), and 9 .81 (1 .31-53 .24); and for death 
were 1 .20 (0 .45-3 .80), 2 .10 (0 .84-6 .37), 2 .76 (1 .07-8 .51), 
4 .45 (1 .43-15 .19), and 17 .13 (3 .29-76 .39) . For BALAD-2 class 
2, 3, and 4 vs . 1, the adjusted HR (95%CI) for recurrence 
were 0 .54 (0 .14-1 .68), 1 .75 (0 .76-4 .25), and 2 .55 (1 .04-6 .40); 
and for death were 1 .37 (0 .60-3 .17), 2 .26 (0 .97-5 .47), and 
2 .64 (0 .84-8 .18) . For recurrence prediction, BALAD had 
the highest C-statistic of 0 .659 vs . 0 .656, 0 .60, and 0 .56 
for BALAD-2, Milan, and BCLC, respectively . Similarly, for 
death prediction, the BALAD had the highest C-statistic of 
0 .66 vs . 0 .61, 0 .59, and 0 .58 for BALAD-2, Milan, and BCLC . 
Conclusion The pre-transplant BALAD and BALAD-2 can 
predict recurrence and death of HCC patients receiving LT .
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Phase angle (and NOT BMI) correlates with 
Child Pugh class and BCLC stage among 
HCC patients: may it improve after nutritional 
support? Preliminary results.
Emanuele Rinninella1,2, Marco Cintoni2, Francesca R. Ponz-
iani1, Maurizio Pompili1, Massimo Siciliano1, Brigida E. Annic-
chiarico1, Luisa Basso2, Sabrina Leone2, Gabriele Egidi2, 
Giacinto Abele Donato Miggiano2, Antonio Gasbarrini1, Maria 
Cristina Mele2; 1Internal Medicine and Gastroenterology, Fon-
dazione “Policlinico A. Gemelli”, Rome, Italy; 2Clinical Nutri-
tion and Dietetics, Fondazione “Policlinico A.Gemelli”, Rome, 
Italy

Introduction: Malnutrition in cirrhosis is a noteworthy 
problem (1) . Moreover, HCC leads to a worsening of nutri-
tional status given its metabolic consequences . Easy to use 
tools are necessary for stratifying nutritional risk . Phase 
Angle (PhA), obtained in bioimpedenziometric analysis 
(BIA) is a nutritional prognostic factor in HCC (2) . Our 
aim is to correlate PhA to clinical stage and assess the 
value of a nutritional support in cirrhotic HCC patients . 
Material and methods: We visited HCC-cirrhotic patients 
in our nutritional outpatient clinic . For each patient we 
collected anthropometric measures and BIA, obtaining 
PhA at 50 kHz; we gave these patients with a personalized 
diet according to ESPEN guidelines (3) . We repeated the 
above-cited measures at 1 and 2 month visits . Data are 
expressed in mean (±standard deviation), numbers (%) . 
Kruskall Wallis and paired t-test were used to compare 
data . A p<0 .05 was considered statistically significant . 
Results: 49 patients were enrolled, of which 44 (89 .8%) 
were male . Mean age was 67 .76 (±10 .73) years . Etiologies 
were: HCV: 23(46 .9%); Alcohol: 10(20 .4%); viral + alcohol: 
5(10 .2%); HBV: 4(8 .2%); metabolic: 4 (8 .2%); other: 
3(6 .1%) . 29(59 .2%) were in Child A, 16(32 .6%) in Child B 
and 4(8 .2%) in Child C . 5(10 .4%) were in BCLC 0, 8 (16 .3%) 
in BCLC A, 18(36 .7%) in BCLC B, 14(28 .5%) in BCLC C and 
4(8 .1%) in BCLC D . Overall mean of PhA was 4 .21±0 .95 . Of 
note, PhA was worse in higher classes of Child (4 .52±0 .90 
for Child A, 3 .91±0 .86 for Child B and 3 .17±0 .32 for Child 
C) (p=0 .006) and BCLC stages (BCLC 0: 5 .31±0 .34; BCLC A: 
4 .48±1 .27; BCLC B: 4 .12±0 .66; BCLC C: 4 .18±0 .90; BCLC D: 
2 .94±0 .61) (0 .005) . Conversely, BMI did not change across 
Child (p=0 .87) and BCLC stages (p=0 .98) . After nutritional 
support, 31 patients were visited at 1 and 2 month . In this 
cohort PhA ameliorated: from 3 .81±0 .74 to 4 .41±0 .97 at 1 
month (p= 0 .003) and to 4 .42±0 .81 at 2 months (p=0 .02) . 
Conclusions: BIA PhA and NOT BMI correlates with Child 
Pugh classis and BCLC stage in HCC cirrhotic patients . This 
may be useful to stratify nutritional risk among cirrhotic 
and HCC patients . Moreover, a nutritional support is able 
to ameliorate PhA after 1 month and to maintain PhA 
improvement at 2 months . Further studies are necessary 
to confirm these data in larger population cohorts . Refer-
ences: 1) Purnak T, Yilmaz Y . Liver disease and malnutri-
tion . Best Practice & Research Clinical Gastroenterology 27 

(2013) 619–629 2) Schütte K et al . Malnutrition is a prog-
nostic factor in patients with hepatocellular carcinoma 
(HCC) Clinical Nutrition 34 (2015) 1122-1127 2) Arends J et 
al . ESPEN guidelines on nutrition in cancer patients . Clin 
Nutr . 2017 Feb;36:11-48
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1446
Hepatocellular Carcinoma in Baby Boomers 
is associated with High Rates of Inpatient 
Morbidty and Mortality
Eric R. Yoo1,2, Chiranjeevi Gadiparthi3, Menghan Hu4, 
George Cholankeril3, Aijaz Ahmed2; 1Medicine, Santa Clara 
Valley Medical Center, Palo Alto, CA; 2Division of Gastro-
enterology and Hepatology, Stanford University School of 
Medicine, Stanford, CA; 3Division of Gastroenterology and 
Hepatology, University of Tennessee Health Sciences Center, 
Memphis, TN; 4Department of Biostatistics, Brown University, 
Providence, RI

Background: In the United States (US), the incidence and 
mortality of hepatocellular carcinoma (HCC) is plateauing 
with the exception of Baby Boomers (BB), individuals 
born between 1945 and 1965 . We aim to evaluate the 
differences in demographics, clinical characteristics, and 
mortality of those hospitalized with HCC among different 
birth-specific cohorts . Methods: Using the national Nation-
wide Inpatient Sample (NIS) database between 2003 and 
2012, we identified all hospitalizations with a primary 
diagnosis of HCC . Birth-specific cohorts were categorized 
as 1) Pre-BB (born before 1945), 2) BB (1945-1965), and 
3) Post-BB (born after 1965) . We evaluated the demo-
graphics and clinical outcomes in the three cohorts . All 
analyses were performed using SAS statistical software 
version 9 .4 (SAS Institute Inc ., Cary, NC) . Results: Within 
the NIS from 2003-2012, there were a total of 48,733 
HCC-related hospitalizations . BB (n=24,210) and pre-BB 
(22,603) accounted for 49 .7% and 46 .4% of HCC-related 
hospitalizations, respectively . As expected, hepatitis C 
virus infection, depression, and drug/alcohol abuse were 
more prevalent among HCC BB (Table) . A significantly 
higher percentage of post-BB patients were Asians with 
hepatitis B virus and metastatic HCC . Although BB had the 
lowest proportion with metastatic HCC, BB had a higher 
percentage with cirrhosis and related inpatient compli-
cations . HCC hospitalization mortality rate (deaths per 
100,000 birth-specific hospitalizations) was highest among 
BB (BB 12 .1, pre-BB 8 .4, post-BB 1 .0, p < 0 .001) . Conclusion: 
BB cohort accounted for nearly 50% of HCC-related hospi-
talizations and the highest inpatient mortality rate among 
HCC patients .
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1447
Hepatocellular Carcinoma results in Highest 
Number of Malignancy-related Hospitalizations 
in Baby Boomers
Chiranjeevi Gadiparthi1, Eric R. Yoo2, Andy Liu3, Menghan Hu4, 
Donghee Kim5, George Cholankeril1, Colin W. Howden1, 
Aijaz Ahmed5; 1Division of Gastroenterology and Hepatology, 
University of Tennessee Health Science Center, Memphis, TN; 
2Medicine, University of Illinois College of Medicine, Chicago, 
IL; 3Medicine, California Pacific Medical Center, San Francisco, 
CA; 4Biostatistics, Brown University School of Public Health, 
Providence, RI; 5Division of Gastroenterology and Hepatology, 
Stanford University School of Medicine, Stanford, CA

Background: Up to 75% of adults infected with hepatitis 
C virus (HCV) are “baby boomers” (BB; i.e ., born between 
1945 and 1965) . Due to aging of BBs and the chronicity of 
HCV infection, the prevalence of hepatocellular carcinoma 
(HCC) is rising in this cohort . We aimed to evaluate the 
relative inpatient disease burden and mortality related 
to HCC among BBs . Methods: Using the Healthcare Utili-
zation Project-National Inpatient Sample (HCUP-NIS), 
we evaluated the disease burden and mortality associ-
ated with top 5 primary cancers with highest inpatient 
proportion among BBs . Patients were categorized by using 
International Classification of Diseases (ICD)-9 codes for 
primary malignancy . BB-related inpatient HCC proportion 
and mortality rates were calculated per 100,000 hospital-
izations . Chi-square test was used to compare categorical 
data . P values <0 .05 were considered statistically signif-

icant . Results: From 2003-2012, there were 19,237,419 
hospitalizations, including 48,733 (BB, 24,210, 49 .6%; 
non-BB, 24,523, 50 .4%) related to HCC, and 4960 deaths . 
During this period, the top 5 cancers with the highest 
inpatient proportion among BBs were HCC (46%), prostate 
(43%), kidney (41%), pancreas (33%), and bladder (21%) 
(Figure) . Among BBs, the inpatient mortality associated 
with HCC was second behind pancreatic cancer . From 2003 
to 2012, there was an overall 32% reduction in inpatient 
mortality for HCC (7 .2 to 4 .9 per 100,000 hospitalizations) . 
However, among BBs, there was no significant change 
(11 .1 to 10 .6 per 100,000), whereas there was a 28% reduc-
tion among non-BBs (6 .0 to 2 .7) . BBs had a higher propor-
tion of HCV-related HCC than non-BBs (50 .6% vs . 19%; 
P<0 .001) . Conclusion: Among the top 5 primary cancers 
affecting the BB cohort, HCC accounted for the highest 
proportion of inpatient disease burden . Screening for HCC 
followed by surveillance and timely linkage to care among 
BBs should be evaluated .

Top 5 Inpatient Cancers in Baby Boomers, 2003-2012 .
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1448
Epirubicin-Eluting Superabsorbent Micro-
sphere Embolization: An Alternative Option for 
Advanced Hepatocellular Carcinoma Refrac-
tory to Conventional Transcatheter Chemoem-
bolization
Yasuji Komorizono, Kazuhisa Nakashima, Katsumi Sako, Toshi-
hiko Shibatou; Hepatology, Nanpuh Hospital, Kagoshima, 
Japan

Background: Conventional transcatheter chemoemboliza-
tion (cTACE) is the standard treatment option for advanced 
hepatocellular carcinoma (HCC) . The superabsorbent 
polymer microsphere is a promising novel drug-eluting 
embolic material . This study was performed to clarify 
whether epirubicin-eluting microsphere embolization is 
alternative treatment option for advanced HCC refractory 
to cTACE . Methods: Patients with progressive disease who 
had undergone more than two cTACE sessions (cispla-
tin-cTACE or epirubicin-cTACE) were defined as refractory 
to cTACE . The primary outcomes were the tumor response 
and disease-control rate . The secondary outcomes were 
the time to radiologic progression and safety . Tumor 
response was assessed using the modified Response Eval-
uation Criteria in Solid Tumors (mRECIST) with computed 
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tomography imaging performed 2 to 3 months after treat-
ment . Adverse events were evaluated according to the 
Common Terminology Criteria for Adverse Events version 
4 .0 . The time to radiologic progression was assessed using 
the Kaplan–Meier method . Results: From March 2014 to 
December 2015, we retrospectively identified 150 patients 
with HCC refractory to cTACE who had undergone epiru-
bicin-eluting microsphere embolization . Their underlying 
liver diseases were hepatitis C (53%), hepatitis B (14%), 
alcoholic liver disease (4%), and non-alcoholic steatohepa-
titis (29%) . According to the Barcelona Clinic Liver Cancer 
classification, 62 (41%) patients had stage A, 79 (53%) had 
stage B, and 9 (6%) had stage C disease . According to the 
mRECIST guidelines, 18 (12%) of the 150 patients eval-
uated had a complete response, 27 (18%) had a partial 
response, 50 (33%) had stable disease, and 55 (37%) had 
progressive disease . The objective tumor response and 
disease-control rates were 30% and 63%, respectively . By 
the cutoff date of 31 March 2017, radiologic progression 
had occurred in 131 (87%) of all patients . The median time 
to radiologic progression was 6 .3 months . The estimated 
rates of time to radiologic progression at 6, 12, 18, and 
24 months were 49% (95% confidence interval [95%CI], 
42%–58%), 76% (95%CI, 69%–82%), 87% (95%CI, 
81%–92%), and 88% (95%CI, 82%–93%), respectively . The 
reported toxicities and complications included fever (n=25, 
17%), intrahepatic biloma following treatment procedures 
(n=5, 3%), post-procedural pain (n=10, 7%), nausea and 
vomiting (n=5, 3%), and increased alanine transaminase 
levels (n=20, 13%) . Grade 3 or 4 adverse events occurred 
in six (4%) patients . Conclusion: Epirubicin-eluting micro-
sphere embolization seems to be an alternative option for 
patients with advanced HCC refractory to cTACE .
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1449
Increased oxidative stress in leukocytes of 
patients with very early/early hepatocellular 
carcinoma
Paloma Lluch1,3, Gloria Segarra2,3, Guadalupe Herrera3, 
Javier Navarrete-Navarro2, Joan Tosca1,3, Laia Navarro 
López1, Ana Sanahuja1, Sherly Violeta Hernández1, Miguel 
Angel Serra1,3, FRANCISCO MORA1,3, Pascual Medina2,3; 1Ser-
vicio de Medicina Digestiva, Hospital Clínico Universitario, 
VALENCIA, Spain; 2Departamento de Fisiología, Facultad de 
Medicina, VALENCIA, Spain; 3INCLIVA Biomedical Research 
Institute, VALENCIA, Spain

Background: Hepatocellular carcinoma (HCC) is a serious 
and prevalent cancer with still broad unknown aspects 
of its pathophysiology. HCC lacks of specific prognosis 
markers and individualized treatments. Oxidative stress 
is involved in cancer pathogenesis and related to HCC 
development in chronic liver disease. Various immune cell 
subsets exert pro or anti-tumor effects by releasing reac-
tive oxygen species (ROS). The aim of our study was to 
evaluate oxidative stress in peripheral blood leukocytes 
subpopulations of HCC patients in early stages compared 
with cirrhotic patients without HCC (HCC-free cirrhotic 
patients). Methods: Venous blood samples from 18 
HCC-free cirrhotic patients and 17 patients with HCC were 
collected to determine ROS. Leukocytes were isolated 
from freshly obtained blood by Histopaque-1077 density 
gradient cell separation medium, stained with CD14 

antibody, and incubated with one of the following fluo-
rescent probes: 2’,7’-dichlorofluorescein (DCF), hydroethi-
dine (HE), and MitoSOX. The leukocytes were analyzed 
by a FACSVerse flow cytometer. Results: Patients with 
HCC showed higher (P<0.05) intracellular levels of ROS 
measured as a mean fluorescent intensity (MFI) to DCF 
in lymphocytes, monocytes, and neutrophils compared 
with the same subset populations from HCC-free cirrhotic 
patients. Total superoxide anion levels were similar 
(P>0.05) between HCC-free cirrhotic patients and HCC 
patients in lymphocytes (1681±174 vs 1624±236 MFI), 
monocytes (5711±474 vs 7268±628 MIF), and neutrophils 
(3484±365 vs 3920±382 MFI). Analysis of mitochondrial 
superoxide formation with MitoSOX showed an increased 
(P<0.05) production in neutrophils and monocytes, but 
not in lymphocytes from HCC patients. Conclusion: HCC 
patients in very early / early stages show increased intra-
cellular levels of ROS and mitochondrial superoxide in 
some circulating leukocytes subsets when compared with 
HCC-free cirrhotic patients. ROS may help to characterize 
HCC patients, contribute to improve current prognosis 
markers and serve as potential therapeutic targets.
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1450
Recent Changes of Time-Trends in Clinical 
Features, Treatment, and Survival from Korean 
Patients with Hepatocellular Carcinoma
Jem Ma Ahn, Soon Ho Um, Dae Hoe Ku, Jung Mi Chang, Han 
Ah Lee, Tae Hyung Kim, Hyuk Soon Choi, Young Kul Jung, 
Eun Sun Kim, Bora Keum, Ji Hoon Kim, Yeon Seok Seo, Hyung 
Joon Yim, Jong Eun Yeon, Kwan Soo Byun, Yoon Tae Jeen, 
Hong Sik Lee, Hoon Jai Chun, Chang Duck Kim; Internal Med-
icine, Korea University College of Medicine, Seoul, Korea (the 
Republic of)

Background/Aim: Our study aimed to evaluate recent time-
trends in etiology, stage, treatment and overall survival in 
South Korean patients with HCC . Methods: We consecu-
tively enrolled 1367 patients diagnosed as HCC for the first 
time in Korea University Anam hospital between 2004 .3 
and 2015 .12 . These patients were categorized into four 
groups based on the date of HCC diagnosis with a 3-year 
interval as follows: P1, 2004 .3 - 2007 .2 (n = 321); P2, 2007 .3 
– 2010 .2 (n= 348); P3, 2010 .3 – 2013 .2 (n = 368); P4, 2013 .3 
– 2015 .12 (n = 330) . Results: Over the median follow-up 
of 19 .0 months (range, 0 .07 – 159 .4), 68 .0% of all patients 
died . HCC had become diagnosed with better liver func-
tion with secular trends from 2004 to 2015 (Child-Pugh 
class, P = 0 .022) . Etiology of HCC was changed; hepatitis B 
etiology decreased, while cryptogenic etiology increased 
(P= 0 .004, P = 0 .024) . The proportion of earlier tumor stage 
increased (Barcelona Clinic Liver Cancer staging system, P 
= 0 .001; modified UICC staging system, P = 0 .005) . More 
patients tended to receive treatment for HCC (P = 0 .05); 
operation (P < 0 .001), loco-regional ablation (P = 0 .001), 
and chemotherapy (P < 0 .001) gradually increased as the 
first treatment modality, while TACE (P < 0 .001) decreased . 
The overall survival rates increased from 2004 to 2015 with 
secular trends (P < 0 .001) . Conclusions: Over recent 10 
years, HCC had become to be diagnosed at earlier stages 
with better liver function . In addition, the proportion of 
chronic hepatitis B in HCC etiology decreased, and curative 
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therapies and chemotherapy were more performed as the 
first treatment . Thus, the overall survival rates could grad-
ually improve with these changes, which might be derived 
from advance in treatment as well as improvement of HCC 
surveillance and wide-spread use of anti-viral therapy .
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1451
Risk Assessment of Hepatocellular Carcinoma 
in Patients with Hepatitis C in China and the 
United States
Neehar D. Parikh1, Sherry Fu1, Huiying Rao2, Ming Yang2, 
Yumeng Li1, Corey Powell1, Elizabeth Wu1, Andy Lin1, Bao-
cai Xing2, Wei Lai2, Anna S. Lok1; 1Division of Gastroenterol-
ogy, University of Michigan, Ann Arbor, MI; 2Peking University 
Hepatology Institute, Beijing, China

Introduction: Chronic hepatitis C (HCV) infection is a major 
cause of the rising incidence of hepatocellular carcinoma 
(HCC) in the United States (US) . Various demographic and 
behavioral risk factors are associated with HCC develop-
ment in US HCV patients (e .g . tobacco use, alcohol use, 
age) . In China, most HCV infection occurred in the 1980s 
and 1990s, thus HCV-related HCC incidence has recently 
increased . However, risk factors associated with HCC 
development in Chinese HCV patients remain unclear . We 
aimed to determine whether there are differential demo-
graphic and behavioral risks associated with the diagnosis 
of HCC in patients in China and the US . Methods: Consec-
utive HCV+ patients with and without HCC were recruited 
from a single center in the US and 4 sites in China . Race 
adjusted cutoffs were used for BMI and lifestyle profiles 
were obtained through standardized questionnaires at 
both sites . Multivariate analysis was conducted to deter-
mine if demographic or lifestyle factors were associated 
with HCC diagnosis within groups . Results: We included 
71 HCC patients from the US and 41 in China, and 859 
non-HCC patients in the US and 931 in China . Chinese 
patients with HCC were significantly younger, less likely 
to be male and obese than US patients with HCC (all 

p<0 .001) . Chinese HCC patients had lower rates of alcohol, 
cigarettes and coffee consumption than US HCC patients 
(all p<0 .001) . Chinese patients with HCC also had a signifi-
cantly lower rate of cirrhosis diagnosis (36 .6% vs 78 .9%; 
p<0 .001), however Chinese patients had a higher rate 
of hepatitis B core antibody positivity (63 .4% vs 36 .8%; 
p=0 .007) . In a multivariate analysis of the entire Chinese 
cohort, age > 55, male sex, presence of diabetes and time 
from maximum weight were all associated with HCC, 
while tea consumption was associated with a decreased 
risk of HCC (HR: 0 .40; 95% CI: 0 .17-0 .92) . In the US cohort, 
our multivariate analysis showed that age > 55, male sex, 
and presence of cirrhosis were associated with the diag-
nosis HCC . Conclusions: Several epidemiologic factors are 
associated with HCC risk in the US and China . Chinese 
patients in our cohort with HCC had significantly lower 
rates of cirrhosis but higher rates of hepatitis B core anti-
body positivity, which has been shown to increase the risk 
HCC development . With the aging Chinese population and 
increasing rates of diabetes, there will likely be an increase 
in the incidence of HCV related HCC in the coming years . 
The protective effect of tea consumption on HCC develop-
ment deserves further validation . 
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1452
Surgery versus locoregional treatment in BCLC 
stage 0 HCC patients
Jung Mi Chang, Soon Ho Um, Yeon Seok Seo, Tae Hyung Kim, 
Han Ah Lee, Dae Hoe Ku, Seong Ji Choi, Jem Ma Ahn; Depart-
ment of Internal Medicine, Korea University College of Medi-
cine, Seoul, Korea (the Republic of)

Background/Aims: The aim of this study is to compare the 
outcome between surgical treatment and locoregional 
treatment in very early stage hepatocellular carcinoma 
(BCLC stage 0) patients retrospectively . Methods: The 
survival rates of hepatocellular carcinoma patients who 
were newly diagnosed at Korea University Anam Hospital 
from March 2004 to December 2015 and whose liver func-
tion was Child-Pugh grade A and BCLC 0 (n =203) were 
compared according the treatment methods . In the surgical 
group (n=54), all patients underwent partial hepatectomy, 
and in the locoregional treatment group (n=149), patients 
who underwent TACE, RFA/PEI, and both TACE and RFA/
PEI were included . Kaplan-Meier method, log-rank test 
and univariate multivariate Cox regression analysis were 
used for statistical analysis . Results: The median age of 
all patients was 60 years and male accounted for 70 .9% . 
In the univariate analysis, the median survival time of the 
surgical group was 4345 days (95% CI 1000~7689) and the 
median survival time of the non-surgical group was 2923 
days (95% CI 2395 ~ 3450) . The survival time of the surgical 
group was longer than that of the non-surgical group, but 
the difference in survival rates between the two groups 
was not significant (log-rank P = 0 .121) . The cumulative 
survival rates of the surgical group in year 1, 3, 5, 7, 9 were 
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98%, 88 .8%, 75 .1%, 69 .7%, and 69 .7%, respectively, and 
the rates of the non-surgical group were 96 .6%, 82 .7%, 
73 .5%, 57 .8% and 44 .6%, respectively . On the other hand, 
age, albumin and MELD score were significantly correlated 
with patient survival (P<0 .005) and the surgical group was 
younger and had higher albumin level and lower MELD 
score at baseline (P<0 .05) . The difference in survival rates 
between the two groups was not significant when these 
factors were adjusted in multivariate analysis (P=0 .738, HR 
1 .130, 95% CI 0 .552-2 .315) . However, recurrence rate was 
significantly lower in the surgical group than the non-sur-
gical group in univariate analysis (log-rank P=0 .019) and 
the result showed similar tendency in multivariate analysis 
(P=0 .063, HR1 .897 95% CI 1 .142-3 .152) . Also recurrence 
free survival rate was higher in the surgical group than the 
non-surgical group in both univariate analysis (log-rank 
P=0 .003) and multivariate analysis (P=0 .001, HR 1 .671 95% 
CI 1 .027-2 .720) . Conclusion: In patients with HCC of the 
very early stage of BCLC, there was no significant differ-
ence in survival rates statistically between the surgical and 
non-surgical groups . However, compared to the locore-
gional treatment, surgery showed superior results in recur-
rence rates and recurrence free survival rates .
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1453
Treatment and Prognosis of advanced HCC 
with distant metastasis
Tae Hyung Kim, Soon Ho Um, Han Ah Lee, Jung Mi Chang, 
Dae Hoe Ku, Jem Ma Ahn, Yeon Seok Seo, Hyung Joon Yim; 
Internal medicine, Korea University college of Medicine, 
Seoul, Korea (the Republic of)

Background: As the stage of hepatocellular carcinoma 
(HCC) progresses, the treatment becomes more compli-
cated . In particular, the treatment for advanced HCC with 
distant metastasis is a matter of where to place the main 
target . In the present study, we investigated treatment 
outcomes and the factors associated with prognosis in 
HCC patients with distant metastasis for 10 years in single 
center . Methods: We analyzed data of 103 patients with 
advanced HCC with distant metastasis at initial diagnosis 
from June 2004 to June 2015 . The patients received the 
initial treatment for HCC in our hospital . The initial treat-
ment modalities were classified into six groups: i) best 
supportive care (BSC), ii) locoregional therapy (LRT), iii) 
sorafenib only, iv) combination of LRT and sorafenib, v) 
cytotoxic systemic chemotherapy(CTCx) only, vi) combina-
tion of LRT and CTCx . Results: Mean age of patients was 
57 .3 ± 11 .6 years and men were predominant (80 .6%) . The 
median observation period was 3 .2 (0 .3-39 .1) months, and 
99 (96 .1%) of these patients died . In multivariate anal-
ysis, Child-Pugh class [odds ratio(OR) 2 .65, p<0 .001], LRT 
inclusion in initial treatment (ii+iv+vi; OR 0 .47, p 0 .006), 
the largest tumor size more than 10 cm (OR 1 .54, p 0 .069), 
main portal vein invasion (OR 1 .676, p 0 .050), lymph node 
metastasis (OR 1 .82, p 0 .025), creatinine level (OR 1 .62, 
p 0 .027), and age more than 70 (OR 2 .21, p 0 .019) were 
significantly independent factors for survival . In partic-
ular, LRT inclusion [median survival time (MST) 4 .8 months] 
showed much better survival than sorafenib only, CTCx 
only and BSC (MST 1 .6, 1 .1, 2 .0 month; p<0 .05) . In Child-
Pugh class A, independent factors related to prognosis 

were LRT, the largest tumor size more than 10 cm, lymph 
node metastasis, bilirubin, and Inferior vena cava invasion 
(OR 0 .44, 1 .80, 2 .08, 1 .68, 2 .92; p <0 .05) . LRT inclusion also 
presented better survival than the others (MST 7 .1 vs . 2 .2 
months; p <0 .001) . In addition, combination of LRT and 
sorafenib showed significant survival benefit compared 
with sorafenib only (MST 3 .8 vs . 2 .1 months; p 0 .029) . 
Conclusion: The Child-Pugh class and treatment modality 
in HCC patients with metastasis showed significant prog-
nostic relevance . We also found that locoregional control 
for primary HCC is important in treatment of HCC with 
distant metastasis . In addition, combination with LRT 
could improve the survival in the sorafenib treatment . 
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1454
Soluble Programmed Death-1 as a Serum 
Marker of Poor Liver Function for Hepatocel-
lular Carcinoma Patients
Jung Wha Chung, Dong Won Park, Sanghyuk Im, Yun 
Suk Choi, Eun Sun Jang, Jin-Wook Kim, Sook-Hyang Jeong; 
Internal Medicine, Seoul National University Bundang Hospi-
tal, Seongnam, Korea (the Republic of)

Backgrounds: Programmed death-1 (PD-1) and its ligands 
have critical roles in regulating T-cell immunity and PD-1 
is expressed on a wide variety of tumors . Apart from the 
membrane-bound form, there is circulating, soluble form 
of PD-1 (sPD-1) . Pattern of serum level of sPD-1 and role of 
sPD-1 in hepatocellular carcinoma (HCC) has not reported 
yet . This study aimed to investigate the pattern of the 
serum levels of sPD-1 and its relationship with clinical 
factors in HCC patients . Methods: The serum level of sPD-1 
was measured by ELISA using stored samples obtained 
from newly diagnosed 308 HCC patients in a tertiary 
hospital . The frequency of detectable sPD-1, and compara-
tive analysis on the clinical difference between detectable 
and non-detectable group were analysed . Results: Among 
the 308 HCC patients, mean age was 60 .8 years, 80 .5% 
were male, 72 .1% were HBsAg-positive, and 16 .8% were 
classified to Child-Pugh class B or C . The serum sPD-1 was 
detected in 108 patients (35 .1%) with median level of 404 
pg/mL (range, 3~170,048 pg/mL) . Compared to the sPD-1 
non-detectable group (n=200), the sPD-1 detectable group 
(n=108) showed significantly higher proportion of Child-
Pugh class B or C (24 .0% vs 13 .0%), higher level of mean 
bilirubin (1 .2 vs 0 .9 mg/dL), mean INR of prothrombin time 
(1 .18 vs 1 .12), and mean model for end-stage liver disease 
(MELD) score (5 .78 vs 4 .30) and lower mean level of leuko-
cytes (5 .21 vs . 5 .68×103/uL) . During mean follow-up period 
of 15 .9 months, the survival was not different between the 
sPD-1 detectable and non-detectable group . Conclusion: 
Serum sPD-1 level is detectable in less than 40% of HCC 
patients with median level of 404 pg/mL, and it is posi-
tively associated with female sex, viral etiology, and poor 
liver function in HCC patients .
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1455
Long-term Outcome After Radiofrequency 
Ablation for Hepatocellular Carcinoma With 
Special Interest to Anti-viral Therapy
Ryosuke Tateishi1, Shuichiro Shiina2, Tatsuya Minami1, Tai-
jiro Wake1, Mizuki Nishibatake1, Ryo Nakagomi1, Naoto Fuji-
wara1, Masaya Sato1, Kenichiro Enooku1, Koji Uchino1, 
Hayato Nakagawa1, Yoshinari Asaoka1, Yuji Kondo1, 
Kazuhiko Koike1; 1Department of Gastroenterology, The Uni-
versity of Tokyo, Tokyo, Japan; 2Department of Gastroenter-
ology, Juntendo Hospital, Tokyo, Japan

Background: Controlling viral hepatitis is a key to improve 
the survival of patients with hepatocellular carcinoma 
(HCC) . Methods: To investigate the effect of antiviral 
therapy, we enrolled HCC patients who underwent radiof-
requency ablation (RFA) with curative intent as the initial 
therapy at the authors’ institution from 1999 to 2015 with 
chronic hepatitis B (CHB group, N = 179) or C (CHC group, 
N = 1155) . We excluded those with dual infection . We 
divided both CHB and CHC group patients into 3 groups 
based on nucreos(t)ide analogue (NA) use and sustained 
virological response (SVR) after antiviral therapy, respec-
tively . Overall survival and recurrence rates were compared 
between the two groups with Kaplan-Meier method and 
log-rank test . We used Cox proportional model to estimate 
the adjusted hazard ratios (HRs) of survival and recurrence 
between the two groups with significant factors including 
tumor size and number, tumor markers, age, gender, and 
Child-Pugh score . Results: The mean age, male to female 
ratio, number of Child A/BC, mean tumor size, and number 
of those with single / multiple tumors were 61 .9 ± 10 .1 
years, 133/46, 151/28, 25 .1 ± 9 .3 mm, and 118/61, respec-
tively in the CHB group and 70 .7 ± 8 .1 years, 684/471, 
879/276, 23 .8 ± 9 .1 mm, 716/439, respectively in the CHC 
group . Five-, 10- and 15-year survival rates were 79 .9%, 
62 .8%, and 34 .5%, respectively in the CHB group and 
61 .0%, 25 .3%, and 11 .4% in the CHC group (P < 0 .001) . 
Two- and 5-year recurrence rates were 50 .5% and 72 .9%, 
respectively in the CHB group and 56 .2% and 84 .4% in 
the CHC group (P=0 .003) . Multivariate Cox proportional 
regression analysis revealed that the HR of CHC vs CHB 
for overall survival was 2 .40 (95% confidence interval [CI], 
1 .85-3 .13) and the HR for recurrence was 1 .25 (95% CI, 
1 .04-1 .51) . In the CHB group, NA was never used in 40 
(22 .3%), initiated before HCC development in 59 (33 .0%), 
and initiated after HCC development in 80 (44 .7%) . Five-
year survival rates in the 3 groups were 71 .0%, 89 .8%, 
and 77 .7%, respectively (P=0 .036) . In the CHC group, SVR 
was never achieved in 945 (81 .8%), achieved before HCC 
development in 53 (4 .6%), and achieved after HCC devel-
opment in 157 (13 .6%) . Among those who achieved SVR 
after HCC development, 48 were treated with IFN-based 
therapy and 109 were treated with IFN-free therapy . The 
5-year survival rates in the 3 groups were 54 .2%, 93 .6%, 
and 95 .8%, respectively . Conclusion: Difference in overall 
survival rates between CHB and CHC groups were more 
prominent than that in recurrence rates probably due to 
difference in the controllability of viral hepatitis .
Disclosures:

Ryosuke Tateishi - Grant/Research Support: Kyowa Hakko Kirin Co ., 
LTD .; Speaking and Teaching: Medicos Hirata K . K ., Bayer Yakuhin, Ltd ., 
AstraZeneca K .K ., Eisai Co ., Ltd ., Gilead Sciences Co ., Ltd ., MSD K .K ., 
Sumitomo Dinippon Pharma Co ., Ltd ., Covidien Japan Inc ., Wako Pure 
Chemical Industries, Ltd .

Yoshinari Asaoka - Grant/Research Support: Kyowa Hakko Kirin Co . Ltd .

Kazuhiko Koike - Speaking and Teaching: Gilead, MSD, Abbvie

The following people have nothing to disclose: Shuichiro Shiina, 
Tatsuya Minami, Ryo Nakagomi, Naoto Fujiwara, Kenichiro Enooku, 
Koji Uchino, Hayato Nakagawa

1456
Baseline ALBI grade and its time course are 
predictive factors of prognosis and Child-Pugh 
grade worsening in patients who underwent 
initial TACE
Yutaka Yasui1, Masayuki Kurosaki1, Kouji Joko2, Yuji Kojima4, 
Mitsuda Akeri11, Junichi Toshimori5, Haruhiko Kobashi5, Shin-
taro Takaki3, Keiji Tsuji3, Yasushi Uchida6, Koichiro Furuta7, 
Masahiko Kondo8, Hiroyuki Kimura9, Hideo Yoshida10, 
Ryo Nakata10, Nobuharu Tamaki1, Hiroyuki Nakanishi1, 
Kaoru Tsuchiya1, Jun Itakura1, Namiki Izumi1; Japan Red 
Cross Liver Study Group; 1Department of Gastroenterol-
ogy and Hepatology, Musashino Red Cross Hospital, Tokyo, 
Japan; 2Matsuyama Red Cross Hospital, Matsuyama, Japan; 
3Hiroshima red cross hospital and atomic-bomb survivors hos-
pital, Hiroshima, Japan; 4Ise Red Cross Hospital, Ise, Japan; 
5Okayama Red Cross Hospital, Okayama, Japan; 6Matsue Red 
Cross Hospital, Matuse, Japan; 7Masuda Red Cross Hospital, 
Masuda, Japan; 8Otsu Red Cross Hospital, Otsu, Japan; 9Japa-
nese Red Cross Society Kyoto Daiichi Hospital, Kyoto, Japan; 
10Japanese Red Cross Medical center, Tokyo, Japan; 11Tottori 
Red Cross Hospital, Tottori, Japan

Background and Aims: Recently, effectiveness of rego-
rafenib, another molecular targeted drug has been demon-
strated in HCC patients . However, as for now, molecular 
targeted agents are only available in patients whose liver 
function is preserved . On the other hand, patients who 
are treated with transarterial chemoembolization (TACE) 
have a risk of liver function worsening . This study aimed 
to clarify the usefulness of liver function evaluation with 
ALBI grade for predicting prognosis and liver function 
worsening in patients treated with TACE . Methods: This 
is a multi-center retrospective study included 280 patients 
treated with initial TACE . Primary end point was overall 
survival . Secondary end point was Child-Pugh grade 
worsening from A to B at 1 year after the initial TACE . 
To assess liver function as a continuous variable, we used 
the predictor value (xb) defined by ALBI grade, which 
was calculated using the following formula: xb = [log10 
bilirubin (μmol/L) × 0 .66] + [albumin (g/L) × −0 .085] . Early 
liver function deterioration was defined as ≥0 .4 increase 
in xb at 3 months after the initial TACE . Results: In total, 
205 males and 75 females with a mean age of 73 years 
were included . One hundred and ninety eight patients 
were baseline Child-Pugh grade A . Among these, 24 out 
of 135 patients who could be evaluated showed Child-
Pugh grade B at 1 year after the initial TACE . The median 
survival time was 41 months . Cox proportional hazard 
model revealed that factors associated with survival were 
baseline ALBI grade 2-3 [Hazard ratio (HR) 3 .0; p < 0 .001], 
alpha fetoprotein ≥ 100 ng/ml (HR 2 .2; p < 0 .001), tumor 
number ≥ 7 (HR 2 .6; p < 0 .001), maximum tumor size ≥ 3 
cm (HR 2 .3; p < 0 .001), presence of bilober tumor (HR 1 .6; 
p = 0 .02), and early liver function deterioration (HR 2 .7; p 
< 0 .001) . Multivariate analysis revealed that baseline ALBI 
grade 2-3 (HR 2 .0; p = 0 .01), tumor number ≥ 7 (HR 2 .8; p 
< 0 .001), maximum tumor size ≥ 3 cm (HR 2 .2; p = 0 .002), 
and early liver function deterioration (HR 2 .3; p < 0 .001) 
were significant factors associated with survival . Logistic 
regression analysis clarified that factors associated with 
Child-Pugh grade worsening at 1 year were ALBI grade 
2-3 (HR 2 .6; p = 0 .05), maximum tumor size ≥ 3 cm (HR 
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2 .9; p = 0 .03), and early liver function deterioration (HR 
2 .3; p = 0 .001) . Among these, ALBI grade 2-3 (HR 3 .3;  
p = 0 .03) and early liver function deterioration (HR 8 .2;  
p < 0 .001) were independently associated with Child-Pugh 
grade worsening . Conclusion: ALBI assessment at baseline 
and 3 months after TACE are useful to predict prognosis 
and Child-Pugh grade worsening .
Disclosures:

The following people have nothing to disclose: Yutaka Yasui, 
Masayuki Kurosaki, Kouji Joko, Yuji Kojima, Haruhiko Kobashi, 
Shintaro Takaki, Keiji Tsuji, Yasushi Uchida, Koichiro Furuta, 
Masahiko Kondo, Hideo Yoshida, Nobuharu Tamaki, Hiroyuki Nakanishi, 
Kaoru Tsuchiya, Jun Itakura, Namiki Izumi

1457
Demographic and Clinical Outcomes of 
Patients with Hepatocellular Carcinoma(HCC) 
NOS compared with Clear Cell Hepatocellular 
Carcinoma(HCC): A United States Population 
Based Analysis (SEER 1973-2013)
Manu Kaushik; Sachin Patil, Michael Jacobs; Dept of Surgery, 
St John Providence Hospital and Medical Systems(Michigan 
state University), Troy, MI

Background: Clear cell HCC accounts for 7 .5%-12 .5% of 
all liver cancers and is reported to have better prognosis 
compared to other HCC variants . Surgical resection offers 
highest survival, however very few patients are amenable 
to curative resection . Published literature on Clear cell 
HCC is limited to anecdotal reports and case series . Goal 
of this study was to compare demographic, clinical differ-
ences between Clear cell HCC & HCC NOS using popula-
tion based database . Material and methods: Surveillance, 
Epidemiology, and End results (SEER) database(1973 – 
2013) was used to abstract the data showing the Demo-
graphic & clinical differences between Clear cell HCC & 
HCC NOS . Student t-test was used to compare continuous 
and Chi squared test for categorical variables . Cumulative 
life table analysis was used to compare long term survival . 
Results: Mean age at presentation was 63± 12 .2 years 
for HCC NOS patients and 65 .7 ± 12 .8 for Clear cell HCC 
patients . Both were more common in Caucasian males . 
Surgical resection was performed more often for Clear 
cell HCC patients(39 .7%) than HCC NOS patients(20 .8%) . 
Cancer specific & overall mortality was higher for HCC 
NOS patients(61 .5%,81 .4%) compared to Clear cell HCC 
patients (52%,71 .1%) . Mean survival in months and the 
overall 5 year cancer specific survival was higher for Clear 
cell HCC patients(22 .2±30 .2 months and 23%) compared 
to HCC NOS patients(16 .2±28 .4 months &15%) . Conclu-
sions: Clear cell variant accounts for very few patients with 
HCC (0 .4%) . Clear cell variant occurs in older patients and 
has better long term survival compared to HCC NOS . The 
understanding of this rare variant is ever evolving and 
there is a need for further studies to delineate its nature 
to help improve screening protocols, aiming at early diag-
nosis and timely surgical intervention .

Table 1 . Demographic, Clinical Characteristics and Outcomes 
of Patients with Hepatocellular Carcinoma NOS compared 
with Clear Cell Hepatocellular Carcinoma (SEER 1973-2013)

Disclosures:

The following people have nothing to disclose: Manu Kaushik
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Serum and bile squamous cell carcinoma 
antigen 1 (SCCA1) detection: a new diag-
nostic approach in patients with perihilar chol-
angiocarcinoma (pCCA)
Enrico Gringeri1, Michela Di Giunta1, Alessandra Biasiolo2, 
Francesco Enrico D’Amico1, Elisa Fasolo1, Patrizia Pontisso2, 
Umberto Cillo1; 1Department of Surgical, Oncological and 
Gastroenterological Sciences, Hepatobiliary Surgery and Liver 
Transplant Unit, Padova, Italy; 2Department of Medicine, 
Padova, Italy

INTRODUCTION Serum and bile tumor markers are increas-
ingly investigated for discrimination between benign and 
malignant biliary strictures . Cholangiocarcinoma (CCA) 
and hepatocellular carcinoma (HCC) can derive from liver 
stem/progenitor cells . Squamous cell carcinoma antigen 1 
(SCCA1) levels were found significantly higher in patient 
with HCC . The aim of our research is to correlate serum 
and bile levels of SB3 in patients with perihilar cholangio-
carcinoma (pCCA) METHODS From March 2015 and May 
2017 a population of 32 patients (19 with pCCA and 13 
without pCCA) was evaluated . The diagnosis of pCCA was 
based on a combination of clinical, biochemical, radiolog-
ical or pathological findings . Demographic data, patient 
history and medications were recorded . Clinical signs, liver 
function tests, surgical procedures, pathological findings 
and follow-up were collected in a prospective database . 
Bile (collected during surgery or percutaneous drainage) 
and serum were transported to the processing labora-
tory within 1 hour of collection, aliquoted and stored 
at -20°C until analysis . The concentration of SCCA1 was 
quantified by sandwich enzyme-linked immunosorbent 
assay (ELISA) kit purchased from Xeptagen (Venice, Italy) 
following the manufacturer’s instructions . SCCA1-IgM 
immune complexes levels were measured by Hepa-IC kit 
(Xeptagen, Venice, Italy), according to manufacturer’s 
instructions . RESULTS Bile and serum SCCA1 concentration 
and SCCA1-IgM immune complexes were found higher in 
patients with pCCA . We defined a cut-off of 3 .88 ng/mL, 
3 .1 ng/mL and 160 AU/mL for SB3 bile levels, SCCA1 serum 
levels and SCCA1-IgM immune complexes respectively . 
SCCA1 levels were positive in 36 .8%, 57 .1% and 21 .4% in 
bile, serum and immune complexes respectively of patients 
with pCCA and was negative in the bile of patients without 
pCCA . The median overall survival was 144 and 614 days 
in pCCA patients with positive or negative serum SCCA1 
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concentration respectively . CONCLUSION Bile and serum 
SCCA1 concentration could be a promising marker for 
pCCA diagnosis . Correlation with other biomarkers could 
increase the potential role in diagnosis and prognosis . 
Disclosures:

Umberto Cillo - Advisory Committees or Review Panels: ASTELLAS, 
NOVARTIS

The following people have nothing to disclose: Enrico Gringeri, Michela Di 
Giunta, Alessandra Biasiolo, Francesco Enrico D’Amico, Elisa Fasolo, 
Patrizia Pontisso

1459
The incidence of Denovo HCC or aggressive 
recurrence of HCC in patients with HCV infec-
tion receiving DAA therapy.
Sarra Yousif, Waleed K. Al-Hamoudi, Faisal A. Abaalkhail, Hus-
sein A. Elsiesy, Mohammed Al Sebayel, Mohamed Shawkat, 
Hadi M. Kuriry, Hany A. Elbeshbeshy; King Faisal Specialist 
Hospital & Research Center, Riyadh, KSA; liver Transplant, 
King Faisal Specialist Hospital & Research Center, Riyadh, 
Saudi Arabia

Background: The development of Directly Acting Antivi-
rals (DAA) against Hepatitis C Virus (HCV) and their success 
in eradicating the virus at very high rates, constituted a 
breakthrough in the treatment of this disease . This will 
ultimately improve the long term outcome by reducing 
the rate of liver decompensation and Hepatocellular Carci-
noma (HCC) . Recently, new data have emerged showing 
unexpectedly high rates of Denovo HCC or aggressive 
recurrence in patients treated with DAA . Aim of the study: 
To evaluate the incidence of Denovo HCC or aggressive 
recurrence of HCC in cirrhotics or patients transplanted 
for HCC who received DAA at our center . Method: This is 
a retrospective, observational cross-sectional study that 
included all patients with HCV who received DAA during 
the period from January 2014 to December 2016 . During 
the study period, patients were followed regularly with 
Alfa-Feto Protein (AFP) and liver imaging every 3-6 months . 
Tumors beyond Milan criteria were considered aggressive . 
Results: 258 patients were treated at our department with 
DAA out of which 158 patients met the inclusion criteria . 
Follow up duration was 1-30 months . All patients received 
Sofosbuvir-based therapy . 13 patients (8 .2%) developed 
either De novo or HCC recurrence post treatment . Out 
of the 13 patients, 8 were females, 7 had diabetes and 7 
were obese (average body mass index 32 .7) . 7 patients had 
aggressive HCC, 5 of whom were Denovo and 2 post-trans-
plant recurrences . Average time to HCC detection post 
treatment was 10 months (range 4-16 months) . 4 patients 
had AFP levels >300 . All patients received loco-regional 
therapy, Sorafenib or both . Conclusion: Despite achieving 
a sustained virological response, there is an increased inci-
dence of aggressive HCC following DAA treatment . Close 
post-treatment screening and surveillance is required .
Disclosures:

The following people have nothing to disclose: Sarra Yousif, 
Waleed K . Al-Hamoudi, Faisal A . Abaalkhail, Hussein A . Elsiesy, 
Mohammed Al Sebayel, Mohamed Shawkat, Hadi M . Kuriry, 
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1460
Hepatocellular Carcinoma Impacts In-Hospital 
Mortality among Cirrhotic Patients
Mohammad Maysara Asfari1,  Lopez Rocio2, 
Arthur J. McCullough3; 1Internal Medicine, Cleveland Clinic, 
Cleveland, OH; 2Quantitative Health Sciences, Cleveland 
Clinic, Cleveland, OH; 3Departments of Gastroenterology and 
Hepatology, Department of Pathobiology, Cleveland Clinic, 
Cleveland, OH

Background: The incidence of hepatocellular carcinoma 
(HCC) has doubled in the last two decades . It is now 
the fifth most common malignancy in the United States 
and the fastest growing cause of death since 1980s . The 
aim of this study was to investigate the HCC impact on 
the in-hospital mortality among cirrhotic patients using 
a large national database . Methods: Data on hospital 
admissions of all cirrhotic adult patients 18 to 90 years old 
were extracted from the 2012 National Inpatient Sample . 
Comorbidities and outcomes of interest were defined 
by querying all diagnostic and procedural fields for the 
corresponding International Classification of Diseases 9th 
version (ICD-9) codes . We divided this cohort of cirrhotic 
patients into cirrhotic patients with HCC (study group), 
and cirrhotic patients without HCC (control group) . The 
Deyo modification of the Charlson Comorbidity Index 
(CCI) was used to define severity of co-morbid conditions . 
Univariable and multivariable logistic regression analysis 
was performed to assess the association between HCC and 
In-hospital death . Results: We included 568,600 patients; 
30,430 in the HCC-group and 538,170 in the control 
group . Mean age was 61 .5±0 .15 years (23% females) in 
the HCC-group compared to 58 .8±0 .08 (39 .9% females) 
in the control group . 159,055 patients (29 .6%) had hepa-
titis C infection in the control group compared to 16,860 
patients (55 .4%) in the HCC-group . The risk of esopha-
geal varices bleeding was higher in the HCC-group (6 .2%) 
compared to control group (5 .8%) though it was not stat-
ically significant [OR: 1 .08 (0 .96, 1 .2) P=0 .19] . The in-hos-
pital death was 2,870 patients (9 .4%) in the HCC-group 
compared to 31,340 patients (5 .8%) in the control group . 
Cirrhotic patients with HCC had 1 .7 times higher risk of 
In-hospital death than those without HCC [OR: 1 .7 (95% 
CI: 1 .5, 1 .9), P<0 .001] . This higher mortality risk remained 
after adjusting for CCI [OR: 1 .3 (1 .2, 1 .4) P<0 .001] . Conclu-
sions: HCC carries a significant higher risk of in-hospital 
death among cirrhotic patients . The awareness of HCC 
burden and enforcing this disease surveillance will likely 
reduce the in-hospital mortality for this high risk popula-
tion .

Disclosures:

The following people have nothing to disclose: Mohammad Maysara Asfari, 
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1461
Hepatocellular carcinoma (HCC) in multitrans-
fused patients (pts) with thalassemia major 
(TM) Risk factors, characteristics and thera-
peutic approaches
Dimitrios Kountouras1, Antonios Kattamis2, Alexan-
dra Kourakli3, Evanggelos Klironomos4, Ioannis Lafiatis5, 
Fotini Petropoulou6, Konstantinos Maragkos8, Kallistheni Far-
maki7, Efthimia Vlachaki10, John Koskinas9; 1HEPATOLOGY, 
HYGEIA Hospital, Athens, Greece; 2Academic Department of 
Paediatrics, University of Athens, Athens, Greece; 3Hematol-
ogy Department, University of Patras, Patras, Greece; 4Transfu-
sion Unit, University of Crete, Heraklion, Greece; 5Transfusion 
Unit, Vostanion Hospital, Mytilene, Greece; 6Transfusion Unit, 
Georgios Gennimatas General Hospitall, Athens, Greece; 
7Transfusion Unit, General Hospital of Korinth, Korinth, 
Greece; 8Transfusion Unit, Hippokration Hospital, Athens, 
Greece; 9B’ Academic Department of Medicine, University of 
Athens, Athens, Greece; 10B’ Academic Department of Medi-
cine, University of Thessaloniki, Thessaloniki, Greece

Background and Aims: HCC in multitransfused pts with 
TM has been very rare in the past but it has emerged 
recently as an epidemic, due to more effective chelation 
therapy and longer survival . The aim of this work was 
to analyze the characteristics and survival of this special 
group . Methods: This multicentric retrospective study 
was conducted through 2005-2015 . Diagnosis of HCC 
was confirmed by histopathology and/or typical imaging . 
Cox regression models were used to detect factors inde-
pendently correlated with survival . Results: 40TM pts 
with HCC (27M/13F), mean age 45 .8 years (SD=5 .7 years) . 
Anti-HCV, HCV-RNA and anti-HBc were detected in 80%, 
47 .5% and 27 .5% of pts respectively . Ten pts had previ-
ously achieved SVR after anti-viral IFN based treatment . 
Eight pts (20%) were both anti-HCV and anti-HBc posi-
tive while 12 .5% were both HCV-RNA(+) and anti-HBc(+) . 
7,5% Genotype distribution was 1b (42 .1%), following 
by 3a (21 .1%) and 4 (21 .1%) . Cirrhosis was present in 
72 .5% of pts and the mean T2* was 13 .8msec (SD=8 .2) . 
At presentation, a single lesion was found in 30% of pts 
while 27 .5% had >3 lesions and most of the pts presented 
a “pop-corn” like multifocal progression pattern (72 .5%) . 
In half of them the total diameter at presentation was 
above 5cm and 20% of them had concomitant portal 
vein thrombosis . Increased levels of aFP (>20ng/ml) were 
detected in 27pts (67 .5%) (5 .172 +/- 1 .907) . Most of the pts 
(55%) were submitted to locoregional therapy, 17 .5% had 
undergone surgery, 5% transplantation and 22 .5% had 
no treatment . The median survival time was 20 months . 
The cumulative event free survival rate was 82 .2% for 
the first year, 44 .2% for 2 years, 33 .2% for 3 years and 
20 .7% for 5 years . Multiple Cox regression analysis showed 
that the treatment and the presence of multiple lesions 
wereindependently associated with survival (HR=0 .11, 
95%CI: 0 .03-0 .40, p=0 .001 and HR=6 .7, 95%CI: 2 .24-20 .29, 
p=0 .001, respectively) . Conclusions: HCC is a rising compli-
cation of liver disease in pts with major thalassemia, irre-
spectively of the presence of cirrhosis or HCV status, with 
a very aggressive phenotype, multifocal “pop-corn” like 
progression and early portal vein thrombosis . A substan-
tial number had advanced HCC at diagnosis, therefore no 
curative treatment could be offered . Effective iron chela-
tion therapy, HCV eradication and better surveillance are 
mandatory .

Disclosures:
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1462
Incidence Rates of Hepatocellular Carcinoma 
in the United States have now Plateaued 
Except in Hispanic Women
Ju Dong Yang, Lewis R. Roberts; Gastroenterology and Hepa-
tology, Mayo clinic College of Medicine, Rochester, MN

Background/Aim: The increasing incidence rates of hepa-
tocellular carcinoma (HCC) have slowed recently in the 
United States (US) . The aim of our study was to investigate 
the most recent trends in HCC incidence rates in the US 
general population . Methods: HCC incidence rates during 
2000–2014 were obtained from 18 Surveillance, Epidemi-
ology and End Results (SEER) registries . Incidence rates 
were age adjusted by the direct method to the 2000 US 
standard population . Joinpoint regression was used to 
assess trends in incidence (Joinpoint Regression Program, 
Version 4 .3, NCI) . Results: HCC incidence remained stable at 
7 .8/100,000 in 2012, 2013 and 2014 . Plateaued or declining 
incidence trends of HCC in recent years were seen in all 
race/ethnic groups among men: annual percentage change 
[APC] of -0 .7% (95% confidence interval [CI]: -9 .6%, 9 .1%) 
for Whites between 2012 and 2014, -0 .9% (95% CI: -16 .5%, 
17 .6%) for Blacks between 2012 and 2014, -3 .0% (95% 
CI: -0 .7%, -2 .9%) for Asian Pacific Islanders between 2007 
and 2014, and -0 .8% (95% CI, -6 .4%, 5 .1%) for Hispanics 
between 2010 and 2014 . Plateaued or declining incidence 
trends of HCC in recent years were seen in all race/ethnic 
groups among women except for Hispanics: APC of 0 .4% 
(95% CI: -11 .4%, 13 .8%) for Whites between 2012 and 
2014, -3 .0% (95% CI: -19 .7%, 17 .3%) for Blacks between 
2012 and 2014, -3 .0% (95% CI: -5 .1%, -0 .9%) for Asian 
Pacific Islanders between 2005 and 2014, and 2 .6% (95% 
CI, 1 .6%, 3 .6%) for Hispanics between 2003 and 2014 . The 
incidence rates of HCC are now highest in Hispanics and 
have surpassed those in Asian Pacific Islanders in both men 
and women . Conclusions: Overall HCC incidence in the 
US steadily increased in prior decades but has remained 
plateaued since 2012 . The incidence rates of HCC have 
plateaued in men regardless of race/ethnicity while they 
have plateaued or declined in women of all races/ethnici-
ties except for Hispanics .

Disclosures:

Lewis R . Roberts - Advisory Committees or Review Panels: Bayer, TAVEC; 
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1463 w
The combination effects of CRISPR/Cas9 and 
APOBEC3B editing on HBV cccDNA formation
Yanmei Shi1,2, Zeng Tu1, Xiaoqiong Duan1, Wenting Li1, 
Xiao Liu1, Jacinta A. Holmes1, Shadi Salloum1, Espe-
rance A. Schaefer1, Ming-Lung Yu1, Akif Altinbas1, 
Wenyu Lin1,2, Raymond T. Chung1; 1Gastrointestinal Unit, 
Massachusetts General Hospital, Harvard Medical School, Bos-
ton, MA; 2Department of Hepatology, The 1st Affiliated Hos-
pital of Harbin Medical University, Heilongjiang, China

Background/Aims. Covalently closed circular DNA (cccDNA) 
is the transcriptional template of hepatitis B virus (HBV) . 
The cccDNA structure resists host nuclease degradation 
to exert HBV persistence in hepatocyte and is the major 
obstacle to eradication of HBV . We used the CRISPR/Cas9 
gRNA system to specifically target double strand cccDNA 
and to create the incision cut . We sought to explore the 
effects of incision cut and mutation and non-homologous 
end joining (NHEJ) on cccDNA formation . Apolipopro-
tein B mRNA editing enzyme, catalytic polypeptide-like 
(APOBEC3B) is a cytidine deaminase A protein generating 
protein diversity through mRNA editing, which also targets 
cccDNA . We also explored the possible combination effects 
of APOBEC3B, HBV DNA incision cut, and antiviral treat-
ment with tenofovir (TDF) on cccDNA production . Method. 
We used CRISPR/Cas9 gRNA system to specifically knock 
out each HBV gene including HBV P, X, S, C to create the 
double strand incision cut on HBV DNA . We also applied 
APOBEC3B overexpression to study APOBEC3B effects on 
cccDNA in HepG2-AD38 cells, NTCP-transfected Huh7 .5 .1 
cells (infected with AD38 HBV) . HepG2 cells were used as 
negative control . Selected gene mRNA, HBV total DNA, 
cccDNA in cells and their proteins were monitored by 
qRT-PCR and Western blot . We also performed Southern 
blot and immunofluorescence (IF) to monitor HBsAg and 
HBcAg levels . Selected HBV DNA sequences were analyzed 
to confirm APOBEC3B editing and gRNA incision cut 
effects . Result. We found that cas9/gRNA to HBV genes 
each significantly reduced cccDNA and HBV total DNA 
level compared to gRNA Neg control . The combination of 
gRNA to HBV P and X significantly reduced cccDNA levels 
by 80% compared to gRNA Neg at 3-weeks post gRNA 
transfection (p<0 .01) . We found that the combination of 
APOBEC3B overexpression plus HBV P gRNA, and HBV X 
gRNA decreased HBV cccDNA levels by 90% compared to 
Neg gRNA control (p<0 .01) . We found that the combina-
tion of TDF, gRNA to HBV, and APOBEC3B overexpression 
exerted the strongest inhibitory effects (by 95% reduction, 
p<0 .01) on HBV cccDNA levels . Southern blot and IF assays 
confirmed the qPCR and Western blot findings . Conclu-
sion. We conclude that gRNA to HBV genes inactivate 
cccDNA formation and block HBV DNA production . The 
combination of APOBEC3B overexpression, TDF treatment 
and gRNA to HBV had a synergistic effect on reducing 
HBV cccDNA and total HBV DNA . Further characterization 
of the mechanism by which gRNA to HBV and APOBEC3B 
cooperate to promote cccDNA reduction is warranted .
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1464
Clonal expansion of hepatitis B virus with S 
gene escape mutations in the process of reac-
tivation from resolved HBV infection
Tadashi Inuzuka, Yoshihide Ueda, Tomonori Matsumoto, 
Haruhiko Takeda, Hiroshi Seno, Hiroyuki Marusawa; Gastro-
enterology and Hepatology, Kyoto University, Kyoto, Japan

Aims We aimed to clarify genetic characteristics of hepatitis 
B virus (HBV) in the sera of patients with viral reactivation 
from resolved HBV infection triggered by chemotherapy 
or immunosuppressive therapy . Methods Using ultra-
deep sequencing analysis, we determined the whole HBV 
genome sequences in the sera of 24 patients with HBV 
reactivation from resolved HBV status and compared them 
with those of 23 acute hepatitis B (AHB) cases . Next we 
identified the whole HBV S genome sequences in the liver 
of 56 individuals who were HBsAg-negative and anti-HBc 
positive . Results Before HBV reactivation, 21 cases had 
hematological malignancy and remaining three patients 
were diagnosed with colon cancer, lung cancer and psori-
asis . All of 24 cases were HBsAg-negative and anti-HBc-pos-
itive before immune suppression . Ultra-deep sequencing 
revealed that frequencies of amino acid variants in the 
S region of patients with reactivation from resolved HBV 
status were specifically higher than those of patients with 
AHB among whole HBV genes . As a result, the number of 
amino acid variants in the S gene was significantly higher 
in patients with HBV reactivation (122 variants in 24 
patients) than those with AHB (20 variants in 23 patients) 
(p<0 .01) . Nine of 24 patients (38%) with HBV reactivation 
had the known escape mutations in the major hydrophilic 
region including sT118K, sT123N, sT126A, sI126S, sQ129H, 
sD144V, sG145A and sG145R . In sharp contrast to the 
reactivated circulating viruses, only five of 56 (9%) indi-
viduals who were HBsAg-negative and anti-HBc positive 
were latently infected with escape mutants (only sT126A 
or sI126S) in their liver tissues . Conclusions Reactivated 
HBV from resolved infection is characterized by amino acid 
changes in the S gene . Nine of 24 patients (38%) with HBV 
reactivation had known escape mutations in the S gene . 
Our findings suggest that specific mutations of S gene 
are related to the pathogenesis of HBV reactivation by 
escaping from the pre-existed acquired immunity against 
HBV .
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1465
Pathophysiological role of Receptor Inter-
acting protein kinase 3 derived necroptosis in 
the acute on chronic liver failure related with 
Hepatitis B virus independently of NKT/NK cells
Yubao Zheng, Ziyu Lin, Jing Lai, Jianyun Zhu, Zhi Shuo Mo, 
Lubiao Chen, Jing Liu, Jing Liang, Yurong Gu, Qiyi Zhao, 
Min Zhang, ZhiLiang Gao; Department of Infectious Dis-
eases, The Third Affiliated Hospital of Sun Yat-Sen University, 
Guangzhou, China

Background: Receptor-interacting protein kinase 3 (RIPK3) 
plays important roles in programmed necrosis and innate 
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inflammatory responses . A little is known about the 
involvement of RIPK3 in the context of inflammation-de-
pendent hepatocellular death from acute on chronic 
liver failure related with Hepatitis B virus(ACLF-HBV) . 
Methods: The expression of RIPK3 and Mixed lineage 
kinase domain–like protein (MLKL) were retrospectively 
investigated in plasma of 31 patients with ACLF-HBV, 16 
patients with stable Cirrhosis-HBV(SC-HBV) and 48 patients 
with mild chronic hepatitis B(Mild CHB) by ELISA . And 
the Mean fluorescence intensity (MFI)RIPK3+ of Natural 
killer T(NKT), NK and T lymphocytes were investigated on 
peripheral blood mononuclear cell(PBMC) by Flow cytom-
etry . Immunofluorescence was used to determine expres-
sion of RIPK3 in liver tissues and on PBMCs . Results: The 
ELISA analysis showed that levels of plasma RIPK3 and 
MLKL were significantly higher in patients with ACLF-HBV 
than with Mild CHB and SC-HBV(Figure .A, B) . Addition-
ally, RIPK3 expression in plasma was significantly higher 
in ACLF-HBV patients with MELD score≥27’ compared to 
patients with a score <27’ (Figure .D) . The expression of 
RIPK3 and the proportion of intrahepatic infiltrating CD3+ 
CD56+NKT cells were markedly up-regulated in iver tissues 
of ACLF-HBV patients compared with Mild CHB patients(-
Figure .C) . Interestingly, the RIPK3+ MFI of NK, NKT and T 
cells were all decreased in ACLF-HBV compared with Mild 
CHB patients(Figure .F) . However no significant differences 
among RIPK3 expression and the proportion of periph-
eral NK/NKT cells were found between ACLF-HBV and 
Mild-HBV group (Figure .E) . Conclusion: This study suggests 
for the first time that RIPK3 expression without NKT/NK 
cells mediation is closely related to the severity of patients 
with ACLF-HBV . In summary, RIPK3 derived necroptosis 
may play an indispensable role in the onset and progress 
of ACLF-HBV independently of NKT/NK cells .
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1466
The histone chaperone HIRA is crucial for 
the early establishment of hepatitis B virus 
minichromosome
Maelle Locatelli1, Judith Fresquet1, Jean-Pierre Quivy2,3, Bar-
bara Testoni1, Fabien Zoulim1,4; 1U1052, Centre de Recherche 
en Cancerologie de Lyon, Lyon, France; 2Institut Curie, Paris, 
France; 3Sorbonne University, Paris, France; 4Hospices Civils de 
Lyon, Lyon, France

Background: Hepatitis B virus (HBV) covalently-closed-cir-
cular (ccc)DNA, the viral minichromosome, resides in the 
nucleus of infected hepatocytes by virtue of its chro-
matin structure . Indeed, upon entry into hepatocytes, the 
partially double stranded viral DNA (relaxed circular (rc)
DNA) is released into the nucleus, where it is repaired and 
wrapped by histones to form an episomal chromatinized 
structure . The mechanisms leading to cccDNA formation 
and chromatinization are still largely unknown and their 
elucidation would be a first step toward the identification 
of new therapeutic targets to impair cccDNA persistence . 
Methods: to this aim, we investigated the role of host 
factors belonging to DNA repair and nucleosome assembly 
pathways in cccDNA formation at early time points (i .e . 
between 30 minutes and 72 hours) post-infection in both 
HepG2-NTCP cell line and primary human hepatocytes 
(PHH) . We particularly focused on the histone chaperone 
Hira, which is known to deposit histone variant 3 .3 (H3 .3) 
onto cellular DNA in a replication-independent manner 
and in association to nucleosome reshuffling during tran-
scription and DNA repair . Results: we were able to detect 
cccDNA in the nuclear fraction of hepatocytes as early as 2 
hours and 24h post-infection, by qPCR and Southern Blot-
ting (SB), respectively . Knock-out of Hira by RNA inter-
ference before virus inoculation led to a strong decrease 
in cccDNA accumulation (both in qPCR and SB) which 
was independent from HBx protein expression (using an 
HBx-defective virus) . rcDNA levels remained stable, indi-
cating either a possible incomplete or delayed rcDNA to 
cccDNA transition . Chromatin Immunoprecipitation anal-
ysis showed that Hira was bound to cccDNA already at 
2h post-infection and that its recruitment was concomi-
tant with the deposition of histone H3 .3 and the binding 
of HBV capsid protein (HBc) . On the contrary, histone 
H3, component of stable nucleosomes, showed an early 
recruitment between 2h and 8h post-infection and, then, 
a slower and more progressive second wave of binding, 
beginning from 12h and still increasing at 72h post-in-
fection, concomitant with the beginning of HBV RNAs 
transcription . By co-immunoprecipitation and Proximity 
Ligation assay experiments, we showed that Hira was 
able to interact with HBc in infected hepatocytes and in 
a HepaRG cell line expressing HBc in an inducible manner . 
Conclusions: altogether, our results suggest that chro-
matinization of incoming viral DNA is a very early event, 
involving the histone chaperone Hira . While HBx is not 
required for this process, the interaction between Hira and 
HBc could represent a new therapeutic target to be inves-
tigated .
Disclosures:

Fabien Zoulim - Advisory Committees or Review Panels: Janssen, Gilead, 
Abbvie, Arbutus, Transgene; Consulting: Roche, Contravir, Assembly; Grant/
Research Support: Gilead, Roche, Assemblypharm, Janssen, Contravir, 
Arbutus, Sanofi; Speaking and Teaching: Gilead

The following people have nothing to disclose: Maelle Locatelli, 
Barbara Testoni



784A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

1467
HBV infection promotes autophagy by ULK-1 
activation leading to increase of HBV replica-
tion
TAKUO YAMAI, Hayato Hikita, Tasuku Nakabori, Yuki Mak-
ino, Yasutoshi Nozaki, Yoshinobu Saito, Takahiro Kodama, 
Ryotaro Sakamori, Tomohide Tatsumi, Tetsuo Takehara; Gas-
troenterology and Hepatology, Osaka University. Graduate 
School of Medicine, Osaka, Japan

Background and Aim: Autophagy maintains the homeo-
stasis of intracellular environment . Autophagy also plays 
a role in innate immunity for pathogens . Several viruses 
have been reported to utilize autophagy for their own 
replication . However the relationship between hepatitis 
B virus (HBV) and autophagy is still unclear . In this study, 
we assessed the possibility of targeting the autophagic 
pathway for HBV treatment . Methods: For in vitro study, 
HepG2 .2 .15 cells, HB611 cells and Hep 38 .7-Tet cells, which 
express HBV in the absence of tetracycline, were used 
as HBV-expressing cells . NTCP overexpressing hepatoma 
cells are used as HBV- susceptible cells . For in vivo study, 
TK-NOG mice with humanized liver were used as HBV 
infection model . Serum obtained from a chronic hepatitis 
B patient was used as inoculum of HBV . Results:Expression 
levels of P62 decreased and autophagy flux, which was 
examined using bafilomycin, increased in HepG2 .2 .15 cells 
and HB611 cells compared to parent cells . Tet-off-induced 
HBV expression in Hep38 .7-Tet cells decreased p62 expres-
sion levels and increased autophagy . NTCP overexpressing 
hepatoma cells were cultured in the presence of HBV . 
We confirmed covalently closed circular DNA and prege-
nome RNA (pgRNA) in day 10 . At that time, p62 expres-
sion levels decreased and autophagy flux increased . While 
mTOR signaling, whose inhibition promotes autophagy, 
was activated, phosphate-ULK1 (Ser556) expression levels 
were increased in both HepG2 .2 .15 cells and HBV-infected 
NTCP overexpressing hepatoma cells . siRNA-mediated 
knockdown of ULK1 canceled HBV-induced autophagy in 
NTCP overexpressing hepatoma cells . Suppression of auto-
phagy by siRNA-mediated knockdown of ULK1 decreased 
HBe antigen levels in the culture medium and pgRNA . In 
contrast, promotion of autophagy by rapamycin or star-
vation increased pgRNA in HepG2 .2 .15 cells . siRNA-me-
diated knockdown of Rubicon also promotes autophagy 
and increased HBe antigen levels in the culture medium 
and pgRNA in Hep611 cells . In vivo study, humanized mice 
were inoculated with HBV . After 10-12 weeks post-inoc-
ulation, almost all of human hepatocytes in mice with a 
humanized liver were positive for HBs antigen by immu-
nohistochemistry . At that time, p62 protein expression 
levels, but not mRNA expression levels, decreased in livers 
of HBV-inoculated mice compared with those of HBV-un-
inoculated mice . Conclusion: HBV infection promotes 
hepatocyte autophagy via activation of ULK-1 . Hepato-
cyte autophagy promotion was suggested to help the HBV 
replication . Inhibition of hepatocyte autophagy might be 
a new target for HBV infection . 
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1468
TARDBP regulates HBV transcription and 
replication through interaction with the core 
promoter
Grace N. Makokha1, Hiromi Abe-Chayama1, Masataka Tsuge1, 
Nelson Hayes1, Takuro Uchida1, Tadahiko Yoshima2,1, 
Yuji Ishida3, Kazuaki Chayama1; 1Department of Gastroen-
terology and Metabolism, Hiroshima University., Hiroshima, 
Japan; 2Center for Genomic Medicine, RIKEN, Hiroshima, 
Japan; 3PhoenixBio Co., Ltd., Hiroshima, Japan

Background: Hepatitis B virus (HBV) infects the liver and 
is a major risk factor for liver cirrhosis and hepatocellular 
carcinoma . Worldwide, it is estimated that more than 200 
million people are chronic carriers of HBV . Currently, inter-
ferons and reverse transcriptase inhibitors are useful for 
treatment of HBV but they have substantial side effects 
and drug resistance respectively . The purpose of this study 
is to identify novel host factors that may support the life-
cycle of the HBV virus . Methods: To identify host molecules 
that could support HBV lifecycle, we used a genome-wide 
siRNA based screening in primary human hepatocytes . 
Overexpression, knockdown, knock out and mutation 
were performed to investigate the role of the protein . 
mRNA was quantified by real-time polymerase chain reac-
tion (PCR) . Expression and localization of proteins was 
determined by immunoblotting and immunofluorescence . 
HBV infection was performed by inoculum derived from 
the serum of an HBV-infected patient . HBV DNA was 
quantified by immunoprecipitation, real time PCR and 
Southern blotting . HBs and HBe antigens were measured 
by enzyme linked immunosorbent assay (ELISA) . Transcrip-
tion was determined by dual luciferase reporter assays . 
DNA-protein interactions were examined by chromatin 
immunoprecipitation assay (ChIP) and electrophoretic 
mobility shift assay (EMSA) . Results: One of the proteins 
identified was TAR DNA-binding protein (TARDBP) . We 
found that gene silencing of TARDBP significantly inhib-
ited HBV DNA replicative intermediates and viral proteins 
and this was partially rescued by re-expression of TARDBP . 
Furthermore, ChIP assay demonstrated that HBV core 
promoter was enriched in a TARDBP precipitate . This was 
confirmed by EMSA where TARDBP was able to bind HBV 
core promoter directly in the absence of any other cellular 
proteins, indicating a direct DNA binding capability of 
TARDBP . Consequently, reporter assays demonstrated that 
TARDBP enhanced core promoter transcriptional activity . 
The activity was diminished in TARDBP KO cells, but was 
restored by re-expression of TARDBP . Finally, deletion of 
the RNA Recognition Motifs, which are the DNA binding 
domains of the protein, eradicated the TARDBP-me-
diated upregulation of core promoter activity, further 
confirming that TARDBP has a direct DNA interaction with 
HBV . Conclusion: This is the first study to report TARDBP 
as a novel host factor that regulates HBV transcription . 
We found that TARDBP bound to a region in the core 
promoter to enhance HBV transcription and silencing of 
the gene inhibited HBV production . These results may 
shed light on development of new antiviral strategies 
against HBV .
Disclosures:

Masataka Tsuge - Grant/Research Support: Bristol-Myers Squibb



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 785A

 Denotes AASLD Presidential Poster of Distinction

Yuji Ishida - Employment: PhoenixBio Co ., Ltd .

Kazuaki Chayama - Grant/Research Support: Ajinomoto, Astellas, Asuka, 
MSD, Bayer, Daiichi Sankyo, Dainippon Sumitomo, Eisai, Nihon Kayaku, 
Nihon Shinyaku, Kowa, Mitsubishi Tanabe, Nippon Eli Lily, Roche, Otsuka, 
Takeda, Toray, Torii, Tsumura, Zeria; Speaking and Teaching: Bristol-Myers 
Squibb, Abbvie, Ajinomoto, Abbott, Astellas, AstraZeneca, Asuka, Chugai, 
Dainippon Sumitomo, Johnson and Johnson, Jimuro, Miyarisan, Nihon 
Kayaku, Nihon Shinyaku, Olympus, Tsumura, Otsuka, Takeda, Nippon 
Kayaku, MSD

The following people have nothing to disclose: Grace N . Makokha, 
Hiromi Abe-Chayama, Nelson Hayes, Takuro Uchida, Tadahiko Yoshima

1469
Pilot study of HBsAg turnover rate in patients 
with chronic HBV infection
Rohit Loomba2, Martin Decaris3, Kelvin Li4, Hussein Moham-
med4, Marcy Matthews4, Lisa M. Richards2, Phirum Nguyen2, 
Emily Rizo2, Barbara Andrews2, Robin Soto2, Vithika Suri1, 
Kathryn M. Kitrinos1, Gregg Czerwieniec1, Katherine Brendza1, 
Mani Subramanian1, Anuj Gaggar1, Marc K. Hellerstein4; 1Gil-
ead Sciences, Foster City CA, CA; 2UC San Diego, San Diego, 
CA; 3Kinemed, San Francisco, San Francisco, CA; 4UC Berkeley, 
Berkeley, CA

Background: A feature of chronic hepatitis B (CHB) infec-
tion is the production of large amounts of excess HBsAg 
in subviral particles composed of three HBsAg proteins 
(small, middle, and large) . Changes in absolute levels 
of plasma HBsAg have been shown to predict response 
to treatment and eventual HBsAg loss in CHB patients . 
Precise determination of the rates of HBsAg production 
and elimination in CHB patients may provide insight into 
disease biology and help in evaluating new therapies . 
Methods: In this pilot study, 6 virally-suppressed HBeAg 
positive patients with CHB were enrolled . Patients were 
dosed with 70% deuterated water (D2O) for a total of 
21 days (50 ml TID for 4 days followed by 50ml BID for 
17 days) . HBsAg from plasma samples drawn during the 
heavy water dosing period was precipitated with a mono-
clonal antibody against HBsAg and separated by SDS-PAGE 
to isolate small, middle, and large HBsAg proteins . These 
proteins were digested using trypsin to generate peptides 
and evaluated using LC-MS/MS (Agilent 6550) . The in vivo 
fractional synthesis rate of the newly synthesized protein 
was calculated based on the measured shift over time in 
isotope patterns of deuterated HBsAg peptide(s) due to 
D2O incorporation . Results: Enrolled patients were 50% 
Male, 50% Asian with a mean fibroscan score of 6 .9kPa . 
The most reliably detected peptide derived from HBsAg 
was aa104-aa113 (F/YLWEWASVR) and was the primary 
peptide used for determining HBsAg protein turnovers . 
The small, middle and large HBsAg were detected in all 6 
patients evaluated with median (IQR) half-lives of 4 .3 (3 .5-
4 .7), 5 .4 (5 .2-5 .6), and 7 .2 (5 .2-8) days, respectively (Figure 
1) . In 5 patients, longer half-life measurements were 
observed for middle and large HBsAg compared to small 
HBsAg, while 1 patient displayed similarly fast kinetics for 
all measured HBsAg proteins . Conclusion: Precise measure-
ment of HBsAg turnover rates in human plasma can be 
made using heavy water labeling . The median half-life 
of all isoforms was less than 8 days, the small isoform, 
which is most abundant in sera, had the shortest half-life . 
Accordingly, significant daily HBsAg production occurs as 
a part of natural infection . These data imply that strate-
gies aimed at reducing HBsAg production in CHB patients 
should rapidly affect plasma concentrations of HBsAg 
and delays in reduction of plasma concentrations reflect 
ongoing synthesis of viral protein .
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1470
Hepatitis B core-related antigen (HBcrAg) 
correlated with HBV serum viral markers and 
intrahepatic indicators in treatment-naïve 
patients with acute and chronic HBV
Yu Zhang1, Dongping Xu2, Songdong Meng3, Fengmin Lu4, 
Jing-Min Zhao1; 1Department of Pathology and Hepatology, 
Beijing 302 hospital, Beijing, China; 2Research Center for Clini-
cal and Translational Medicine/Institute of Infectious Diseases, 
Beijing 302 Hospital, Beijing, China, Beijing, China; 3Institute 
of Microbiology, Chinese Academy of Sciences (CAS), CAS Key 
Laboratory of Pathogenic Microbiology and Immunology, Bei-
jing, China; 4Department of Microbiology & Infectious Disease 
Center, School of Basic Medicine, Peking University Health 
Science Center, Beijing, China

Backgourds and aims: Hepatitis B core-related antigen 
(HBcrAg) has been recently reported as an additional 
marker of hepatitis B virus (HBV) infection . This study 
aimed to investigate the correlation of serum quantitative 
HBcrAg with other serum viral markers and intrahepatic 
cccDNA in treatment-naive patients throughout acute and 
chronic HBV infection . Methods: A total of 114 patients 
with liver biopsy were enrolled, consisting of 19 patients 
with acute hepatitis B (AHB), 9 patients in immune-tolerant 
(IT) phase, 57 patients in immune-clearance (IC) phase, 7 
patients in low-replicative (LR) phase, and 22 patients in 
HBeAg-negative hepatitis (ENH) phase . The serum HBcrAg, 
HBsAg, HBV DNA, HBV RNA, and intrahepatic cccDNA 
levels were quantified and compared . All liver biopsy spec-
imens were stained with hematoxylin-eosin and histologic 
grading of necroinflammation (G) and fibrosis (S) were 
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performed by the Ishak scoring system . Results: The mean 
serum HBcrAg levels were 4 .81 ± 0 .28, 8 .38 ± 0 .25, 7 .14 
± 0 .22, 3 .81 ± 0 .21, 5 .81 ± 0 .36 logU/ml for patients with 
AHB, CHB-IT, CHB-IC, CHB-LR, CHB-ENH, respectively, and 
significantly correlated with other serum viral markers 
and intrahepatic cccDNA . Overall, the level of HBcrAg was 
significantly higher in HBeAg positve patients compared 
to HBeAg negative patients (6 .75 ± 0 .20 v.s 5 .33 ± 0 .32 
logU/ml, P<0 .01) . HBcrAg was also positively correlated 
with HBV replicative efficiency (r=0 .447, P<0 .01), defined 
as the ratio of serum HBV DNA to intrahepatic cccDNA, 
suggesting HBcrAg may serve as a potential marker for 
virus replication and reflect the transcriptional activity of 
intrahepatic cccDNA . Additionally, since serum HBV RNA 
has been reported to associated with persistent viral infec-
tion and rebound, the serum HBcrAg that significantly 
correlated with serum HBV RNA (r=0 .774, P<0 .01) may be 
an indicator of persistent HBV infection . Besides, the asso-
ciations of serum viral markers with intrahepatic cccDNA 
were comparatively analyzed (r=0 .513, P<0 .01 for HBsAg . 
r=0 .464, P<0 .01 for HBV DNA . r=0 .385, P<0 .01 for HBcrAg . 
r=0 .351, P<0 .01 for HBV RNA) . Furthermore, both HBV 
DNA and HBV RNA were positively correlated with liver 
necroinflammation and fibrosis, whereas HBcrAg was just 
positively associated with necroinflammation . Conclusion: 
HBcrAg was tightly correlated with other serum markers, 
intrahepatic cccDNA levels and necroinflammation in 
treatment-naive AHB and CHB patients . HBcrAg may 
serve as valuable marker for persistence of viral infection, 
rebound and intrahepatic cccDNA levels .
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Characterizing the early immune response 
to hepatitis B virus infection using the human 
hepatocyte chimeric mouse model
Nelson Hayes, Sakura Akamatsu, Masataka Tsuge, Daiki Miki, 
Hiromi Abe-Chayama, Michio Imamura, Kazuaki Chayama; 
nelsonhayes@hiroshima-u.ac.jp; Department of Gastroen-
terology and Metabolism, Hiroshima University, Hiroshima, 
Japan

Background: Although most cases of acute hepatitis B 
virus (HBV) infections resolve without antiviral therapy, 
patients who develop chronic HBV infection face increased 
risks of cirrhosis and hepatocellular carcinoma . Because 
current antiviral therapies do not directly target cccDNA, 
the goal of current nucleoside or peg-interferon therapy is 
to suppress HBV replication rather than elicit a cure . There-
fore, close attention to the key events preceding develop-
ment of chronic infection is warranted . While a robust 
adaptive immune response is critical, the cells and immune 
surveillance molecules involved in the initial detection and 
early response to HBV remain poorly characterized . In this 
study, RNA-seq analysis of human hepatocyte chimeric mice 
was performed to identify patterns of gene expression 
during the first weeks of infection . Methods: 29 human 
hepatocyte chimeric mice were allocated into six experi-
mental groups . Five uninfected mice were used as a control 
group, and 24 mice were infected with HBV and sacrificed 
at 4, 8, 16, 35, or 51 days after infection . Mice were inoc-
ulated via the tail vein with human serum containing HBV 
genotype C . Human hepatocytes were extracted from 
mouse livers and analyzed using RNA-seq . Differential 

gene expression between HBV-infected mice relative to 
control mice were determined at each time point using 
HISAT2 and Cufflinks . Results: Gene set enrichment anal-
ysis indicated changes in a number of immune-related and 
inflammatory response genes and microRNAs over time, 
including CXCL2 (day 4, FC=1 .8l; P=5 .0E-5), miR-192 (day 8, 
FC=10 .4; P=5 .0E-5), and HLA-A (day 8, FC=2 .45; P=0 .0004) . 
No direct evidence of interferon expression or TNFα was 
observed, although the observed gene expression profile 
was consistent with potential upstream TNFα signaling via 
NF-κB . These results suggest that HBV does not directly 
induce an interferon-mediated innate immune response 
in this SCID mouse model, although the presence of the 
virus nonetheless appears to induce characteristic changes 
in gene expression related to time after infection . It is 
unclear whether murine innate immune surveillance cells 
are involved in detection of HBV or whether crosstalk with 
human hepatocytes during the early immune response 
plays a role . Conclusions: While HBV is considered a stealth 
virus relative to hepatitis C virus and likely does not induce 
an interferon-mediated antiviral state, the presence of the 
virus nonetheless induces up-regulation of immune-re-
lated genes . Characterization of innate immune events at 
the transition from acute to chronic infection or clearance 
might help to reduce immune-mediated liver damage and 
improve response to therapy .
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1472
Analysis of polyploidy of human hepato-
cytes isolated from hepatitis B virus-infected 
chimeric mice with humanized liver
Yuji Ishida1,2, Yasumi Yoshizane1, Chihiro Yamasaki1, Ami Yan-
agi1, Yuko Ogawa1, Kazuaki Chayama3,2, Chise Tateno1,2; 
1Research and Development, PhoenixBio Co., Ltd., Higashi-Hi-
roshima, Japan; 2Liver Research Project Center, Hiroshima 
University, Hiroshima, Japan; 3Department of Medical and 
Molecular Science, Hiroshima University, Hiroshima, Japan

BACKGROUND & AIMS: Previous studies have reported 
that the expression of HBV X protein and its mutants 
could induce aneuploidy in established human cell lines . 
However, the effects of HBV infection on the ploidy of 
normal human hepatocytes (HHs), which are the natural 
hosts for HBV infection, have not been elucidated . In the 
present study, we examined the effects of HBV infection 
on the ploidy of HHs using chimeric mice with human-
ized livers . METHODS: Chimeric mice with humanized liver 
were generated by transplanting commercially available 
cryopreserved HHs isolated from three donors (donor A: 
2-year old Hispanic girl, donor B: 5-year old African-Amer-
ican girl, donor C: 1-year old Caucasian boy) into uroki-
nase-type plasminogen activator cDNA-transgenic/severely 
combined immunodeficiency (cDNA-uPA/SCID) mice, as 
described in a previous study . We used two sera collected 
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from the chimeric mice infected with HBV genotype (Gt .) 
A or C as inocula . At 12-20 weeks after infection, HHs were 
collected by standard collagenase perfusion; microscopic 
observation and flow cytometric analysis were performed 
to study the cell size and ploidy of the HHs . To examine the 
growth potential, HHs were isolated from naïve and HBV 
Gt . A- or C-infected chimeric mice and transplanted serially 
into 3-week old cDNA-uPA/SCID mice . RESULTS: Compared 
with naïve HHs, HBV Gt . A infection induced moderate 
HH hypertrophy . HBV Gt . C infection caused robust hyper-
trophy in the HHs derived from all three donors . The flow 
cytometric analysis revealed that the ratio of mononuclear 
diploid HHs isolated from naïve and HBV Gt . A-infected 
chimeric mice was about 90% . In the case of HHs infected 
with Gt . C (donors A, B, and C), the ratio of mononuclear 
diploid HHs was significantly reduced (50-70%) . The ratio 
of the polyploid (binuclear diploid and mononuclear tetra-
ploid) HHs was increased in the Gt . C-infected mice at 12 
and 20 weeks after infection . Furthermore, the results of 
the microscopic observation revealed frequent nuclear 
abnormalities in the HHs infected with HBV Gt . C . These 
results suggested that HBV Gt . C infection could induce 
abnormal nuclear division in HHs . Serial transplantation 
of naïve and HBV-infected HHs resulted in lower human 
albumin levels in the blood of chimeric mice transplanted 
with HBV Gt . C-infected HHs (donor A, and C) than in the 
blood of naïve and HBV Gt . A-infected HH-transplanted 
chimeric mice at 3 weeks after transplantation . CONCLU-
SIONS: These results suggested that HBV Gt . C infection 
promoted polyploidization of HHs from all three donors 
and reduced the growth potential of HHs in the chimeric 
mouse livers .
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The role of IL-21 in the process of HBsAg clear-
ance in the invitro and in vivo study
Yongyin Li, Libo Tang, Yang Zhou, Xinchun Zheng, Xue-
ping Gao, Jinlin Hou; Department of Infectious Diseases and 
Hepatology Unit, Nanfang Hospital, Southern Medical Univer-
sity, Guangzhou, China

Background: As a symbol for clinical cure of HBV infection, 
HBsAg seroconversion reflects recovery of host immunity 
against HBV . However, the immunological mechanisms 
involved in this process are still not fully understood . Our 
previous work has found that high levels of serum IL-21 
after 12 weeks of antiviral therapy can predict HBeAg 
seroconversion in chronic hepatitis B patients, herein; 
we aim to investigate the potential role of IL-21 in the 
process of HBsAg seroconversion . Methods: One hundred 
and ten patients with chronic HBV infection, including 7 
patients with HBsAg seroconversion were studied . PBMCs 

were collected for in vitro study . IL-21 receptor knockout 
(IL21R-KO) and wide type (WT) mice were used to establish 
HBV mouse model, some of them were intraperitoneal 
injected with recombination murine IL-21(rmIL-21) . Periph-
eral blood was collected for detection of HBsAg, anti-HBs, 
and IL-21 . When mice were sacrificed, intrahepatic 
lymphocytes were separated for flow cytometry analysis 
and liver tissues were collected for the detection of mRNA 
level of IL-21 . Results: The levels of IL-21 were significantly 
higher in the patients with chronic HBV infection than HCs 
both in serum and liver . The frequency of HBV-specific 
IL21+Tfh cells in patients with HBsAg seroconversion was 
significantly higher than patients cannot achieve HBsAg 
seroconversion . Moreover, in vitro study showed that Tfh 
cells promoted anti-HBs generation by producing IL-21 . 
Notably, compared to WT mice, HBV mouse model estab-
lished by pSM2 injection from IL-21R-KO mice showed 
significantly decreased frequency of intrahepatic IFN-γ-se-
creting HBV specific CD8+T cells, Tfh cells, CD19+B cells, 
and transcription level of IL-21; Moreover, IL-21R-KO mice 
showed higher levels of serum HBsAg at d10, d13, and 
d16 after administration of pSM2 injection . Serum titers 
of anti-HBs in WT mice were gradually increased from 
d10, while anti-HBs was undetectable in all the IL-21R-KO 
mice . In addition, exogenous administration of rmIL-21 in 
chronic HBV mouse model established by rAAV8-1 .3HBV 
injection significantly increased the frequency of CD19+B 
cells and plasmablast . Moreover, rmIL-21 accelerated 
HBsAg clearance; although serum anti-HBs was undetect-
able in chronic HBV mouse model, exogenous addition 
of rmIL-21 promoted the production of anti-HBc . Conclu-
sions: IL-21 accelerates HBsAg clearance and promotes 
anti-HBs production, lack of IL-21R result in deceleration 
of HBsAg clearance and inability of anti-HBs generation, 
providing implication for the importance of IL-21in HBsAg 
seroconversion .
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HBV-specific T cell immunity in inactive carrier 
patients is independent of Hepatitis B surface 
antigen load.
Upkar S. Gill1, Navjyot K. Hansi1, Nina Le Bert2,3, Kamini Kunase-
garan2, Damien Tan3, Grace E. Dolman1, Louise Payaniandy1, 
William Tong4, Mala K. Maini5, Antonio Bertoletti2,3, Pat-
rick T. Kennedy1; 1Hepatology, Centre for Immunobiology, 
Blizard Institute, Barts and The London, School of Medicine & 
Dentistry, QMUL, London, United Kingdom; 2Program Emerg-
ing Infectious Diseases, Duke-NUS Medical School, Singapore, 
Singapore; 3Infection & Immunity Program, Singapore Insti-
tute for Clinical Sciences, Agency for Science, Technology & 
Research (A*STAR), Singapore, Singapore; 4Department of 
Virology, The Royal London Hospital, Barts Health NHS Trust, 
London, United Kingdom; 5Division of Infection & Immunity, 
University College London, London, United Kingdom

BACKGROUND & AIMS: HBeAg negative chronic infection 
(EASL CPG 2017); formerly referred to as the inactive carrier 
(IC) phase of disease; is considered to represent an end to 
immune mediated liver damage . However, these patients 
remain at risk of disease progression and the development 
of HCC, thus specialist follow-up is mandated . Character-
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ised by normal ALT & low HBV DNA, recent data high-
light the utility of quantitative HBsAg (qHBsAg), where 
patients with qHBsAg <1,000 IU/ml are potentially at 
lower risk of disease progression and HCC (Tseng et al, 
Hepatology, 2013). Furthermore, the impact of HBsAg 
level on the immune profile in IC patients remains poorly 
understood . We investigated whether qHBsAg modulated 
global and HBV-specific T cell responses in IC patients . 
PATIENTS & METHODS: 145 (male = 70, median age 34 
years, range 12-70) consecutive treatment naïve HBeAg- IC 
patients (ALT<40, HBV DNA <2,000 IUml) were longitudi-
nally followed and analysed . In a subset, at the extreme 
levels of qHBsAg (<1,500 & >15,000) immune responses 
were measured . Sorted fractions of CD4 and CD8 T cells 
were evaluated using NanoString, for mRNA transcription 
of 600 immune genes . HBV-specific T cells were analysed 
using IFNγ ELISpot and intracellular cytokine staining (IL-2, 
TNFα, IFNγ) and correlated with qHBsAg levels . RESULTS: 
Overall a significant negative correlation between qHBsAg 
and age was observed (r2 = 0 .09, p = 0 .0002) . Patients 
with qHBsAg <1,500 IU/ml (median = 42 years) were 
significantly older than those with qHBsAg >15,000 IU/ml 
(median = 31 years; p = <0 .0001) . There was no difference 
in the frequency of HBV-specific T cells in patients with 
qHBsAg <1,500 IU/ml vs . those with >15,000 IU/ml (p = 0 .7) . 
Patients with low qHBsAg levels upregulated 16 genes on 
CD4 T cells and 15 genes on CD8 T cells in comparison to 
those with high qHBsAg . Significantly upregulated genes 
on CD4 T cells (KLRG1, HLA-DQ1, PYCARD) and CD8 T 
cells (KLRG1, MYD88, BST2) associated with senescence, 
IFNγ and NFκB signalling were seen in IC patients with 
low qHBsAg . CONCLUSION: The addition of qHBsAg may 
enhance risk stratification and optimise management of 
IC patients. All patients demonstrated a low frequency of 
HBV-specific T cells; importantly those with lower qHBsAg 
did not demonstrate improved antigen-specific immunity, 
regardless of age, thus challenging the perceived immuno-
suppressive effect of HBsAg . Patients with lower levels of 
HBsAg expressed genes associated with inhibitory signal-
ling and transcriptional regulation of DNA potentially due 
to increased turnover of hepatocytes leading to reduced 
cccDNA and HBsAg production .
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Discovery of A Highly Potent and Selective 
Capsid Assembly Inhibitor (WX-066) For the 
Treatment of Chronic HBV Infection
Haiying He1, Xiaolin Li1, kai zhou1, xiaofei wang1, 
Yuedong Zhou1, Qiong Zhou1, Shibo He1, Huangtao jin1, 
Zhengxian gu1, Liang Shen1, Lijuan Hou1, jian li1, shuhui chen1, 
Zhe Cheng2, Chunyan Sun2, Long Zhang2, Shuyong Zhao2; 
1WuXi AppTec (Shanghai) Co., Ltd, Shang Hai, China; 2Shan-
dong Provincial Key Laboratory of Small Molecular Targeted 
Drugs, Qilu Pharmaceutical Co., Ltd., Shan Dong, China

Background: Chronic Hepatitis B (CHB) infection is a signif-
icant global health problem, which leads to liver fibrosis, 
cirrhosis and even hepatocellular carcinoma, and affects 
over 350 million people worldwide . HBV capsid protein 

plays essential roles in HBV replication . Here we report 
WX-066 as a novel HBV capsid assembly inhibitor with 
strong activity against HBV replication in vitro and in vivo . 
Methods: A series of novel fused 3,5,6,7-tetrahydropyr-
rolo[1,2-c]pyrimidines were synthesized and evaluated by 
the HBV replication assays . WX-066 was tested for inter-
ruption of the virus core protein assembly in an HBV capsid 
assembly quenching assay, inhibition of HBV replication 
in HepG2 .2 .15 cells . Pharmacokinetic parameters were 
determined in Balb/c mice . WX-066 was further assessed 
against HBV infection in the hydrodynamic injection (HDI) 
mouse model . Results: WX-066 inhibited HBV replication 
in HepG2 .2 .15 cells with EC50 = 5 nM . WX-066 exhibited 
moderate plasma clearance (Cl) (21 mL min−1 kg−1) . It 
possessed good oral bioavailability (F) of 54% with high 
L/P ratio (9:1) in mice . Furthermore, In comparison with 
the vehicle, the hydrodynamic injection (HDI) model 
demonstrated that WX-066 treatment achieved 2 .57 and 
2 .11 log10 viral DNA reduction in the mice plasma on 
days 5 and 7, respectively, and reduced 0 .68 log10 viral 
DNA in the mice livers on day 7 . Conclusions: WX-066 is a 
potent HBV capsid assembly inhibitor . it showed excellent 
pharmacokinetic properties in vivo with high L/P ratio in 
mice . Its active HBV efficacy was demonstrated by the HDI 
model . These results support the clinical development of 
WX-066 as a potential new therapeutic agent for chronic 
hepatitis B patients .
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How does concomitant positive HBsAg affect 
the risk of hepatic metastasis- a retrospective 
clinical study in consecutive 4033 cases of 
newly-diagnosed colorectal cancer
tingting Huo1,2, JingYu Cao3, Lei Zhao2,1; 1Oncology, The First 
Affiliated Hospital of Zhengzhou university, Zhengzhou Uni-
versity, Zhengzhou, China; 2HBP Surgery, Shandong Cancer 
Hospital and Institute, Jinan, China; 3HBP surgery, The Affli-
ated Hospital of Qingdao University, Qingdao, China

Aims: To evaluate the effect of chronic hepatitis B virus 
(HBV) infection on the incidence of synchronous colorectal 
liver metastasis (synCRLM) by a retrospective cohort study . 
Methods: From January 2010 to January 2016, consecu-
tive 4033 newly-diagnosed colorectal cancer (CRC) patients 
were enrolled in this study . All patients underwent 
abdominal and pelvic computed tomography (CT) scan . 
Aspartate aminotransferase-to-platelet ratio index (APRI) 
indicates the degree of liver cirrhosis, it is calculated as 
AST (U/L)/upper normal ×100/platelet count (109/L), and 
compared by Wilcoxon rank sum test . SynCRLM is defined 
as the simultaneous diagnosis of primary CRC and liver 
metastasis . Incidences of synCRLM were compared by 
χ2 test . Results: Among all subjects, 244 patients were 
HBsAg+ and 3789 were HBsAg-; synCRLM was confirmed in 
364 patients . The incidence of synCRLM was significantly 
higher in the HBsAg+ group than that in the HBsAg- group 
(15 .57% vs. 8 .60%, P<0 .001) . Logistic regression analysis 
indicated that CEA, CA199, ALT, AST, GGT and HBsAg+ 
were significant predictors for synCRLM, and HBsAg+ 
showed the highest hazard ratio (HR) [HR: 2 .310, 95% 
confidence interval (CI): 1 .398-3 .816] . The HBsAg+ group 
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was further sub-grouped by with or without synCRLM or 
by APRI value [APRI-H (APRI≥0 .5) and APRI-L (APRI<0 .5)] . 
APRI value was significantly higher in the HBsAg+synCRLM- 
sub-group compared to the HBsAg+synCRLM+ sub-group 
(P=0 .023), while the incidence of synCRLM in the HBsAg+/
APRI-H sub-group was significantly lower compared to the 
HBsAg+/APRI-L sub-group (P=0 .024) . Take HBsAg- group as 
the reference, its incidence of synCRLM was higher than 
the HBsAg+/APRI-H sub-group without statistic signifi-
cance, but significantly lower than the HBsAg+/APRI-L 
sub-group (P<0 .001); Among HBsAg+ group, 32 HBeAg+ 
patients with APRI less than 0 .5 were defined as HBsAg+/
inf sub-group (inf for “inflammation”), 19 HBeAg- patients 
with APRI equal to or above 0 .5 were defined as HBsAg+/
cirr sub-group (cirr for “cirrhosis”) . SynCRLM incidence was 
significantly higher in the HBsAg+/inf sub-group than the 
HBsAg+/cirr sub-group (p=0 .03) . Also take HBsAg- group as 
the reference, its incidence of synCRLM was higher than 
the HBsAg+/cirr sub-group without statistic significance, 
but significantly lower than the HBsAg+/inf sub-group 
(P=0 .030) . Conclusions: Concomitant chronic HBV infection 
significantly increases the risk of liver metastasis in Chinese 
CRC patients; for the two pathologic consequences of HBV 
infection, cirrhosis may be anti-metastatic while inflam-
mation be pro-metastatic, which aspect dominates deter-
mines the final influence on the risk of CRLM .
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Persistent Loss of HBV Markers in Serum without 
Cellular Immunity by Combination of PEG-IFN 
Plus ETV Therapy in Humanized Mice
Takuro Uchida1, Michio Imamura1, C. Nelson Hayes1, 
Nobuhiko Hiraga1, Masataka Tsuge1, Hiromi Abe-Chayama1, 
Grace N. Makokha1, Yuji Ishida2, Chise Tateno2, Kazuaki Cha-
yama1; 1Department of Gastroenterology and metabolism, 
Hiroshima University, Hiroshima, Japan; 2PhoenixBio Co., Ltd., 
Higashihiroshima, Japan

Background: Current therapy for chronic hepatitis B is 
limited to treatment with nucleot(s)ide analogue (NA) or 
peg-interferon (PEG-IFN) . However, complete eradication 
of the virus, as indicated by persistent loss of HBsAg, is 
rare among treated patients . In this study, we investigated 
whether administration of a large dose of NA in combi-
nation with PEG-IFN can achieve long-term loss of HBsAg 
without immune system in human hepatocyte chimeric 
mice . Methods: Human hepatocyte transplanted uPA/
SCID mice were infected with HBV . Six weeks after HBV 
infection when mice serum HBV DNA increased to 9-10 log 
copy/mL, mice were treated with 20 mg/kg of entecavir 
(ETV) and/or 300 μg/kg PEG-IFNα for 6 weeks . ETV was 
administered orally once per day and PEG-IFN was admin-
istered subcutaneously twice per week . Serum HBV DNA, 
HBsAg, HBeAg, and HBcrAg were measured . Intrahepatic 
HBV DNA, cccDNA, and viral protein transcription levels 
were measured by real-time PCR . Detection of hypermu-
tated HBV genomes was performed using 3D-PCR and CpG 
genome methylation was analyzed by bisulfite sequence 
using ultra deep sequencer . Results: Six weeks of either 
ETV or PEG-IFN treatment resulted in an approximately 3 
log reduction in mice serum HBV DNA . Combination treat-
ment with these drugs reduced mice serum HBV DNA more 
rapidly, and serum HBV DNA became undetectable by real-

time PCR in all 13 mice . After cessation of the combination 
treatment, mice serum HBV DNA remained negative up to 
13 weeks in ten mice, but became positive in three mice . 
Serum HBsAg and HBcrAg values also continued to decline 
after cessation of the treatment in mice with persistently 
negative of serum HBV . Combination treatment resulted 
in a significant reduction of intrahepatic HBV DNA and 
cccDNA levels in mice that had remained negative of 
serum HBV DNA . As with intrahepatic cccDNA levels, the 
expression of the transcription products, precore mRNA 
and HBs mRNA decreased and remained at low levels in 
mice with persistently negative of serum HBV . Hypermuta-
tion in serum HBV DNA at two weeks of the combination 
treatment was similar between mice with serum HBV DNA 
reappearance and mice remained persistently negative . Six 
week of PEG-IFN teatment resulted in significant increases 
in intrahepatic HBV genome methylation at CpG island 
III . Conclusion: Extreme reduction of intrahepatic cccDNA 
levels by using anti-HBV drugs might make it possible to 
minimize HBV replication even after cessation of the treat-
ment without immune response . Persistent loss of serum 
HBV DNA and loss of HBV markers using a high dose of 
ETV plus PEG-IFN might facilitate control of HBV in part 
through IFN-induced methylation of cccDNA .
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Perlecan inhibition efficiently decreases HBV 
susceptibility of PHHs possibly via NTCP down-
regulation.
Tasuku Nakabori1, Hayato Hikita1, Keisuke Fukutomi1, 
Kazuhiro Murai1, Yugo Kai1, Yuki Makino1, Yasutoshi Nozaki1, 
Yoshinobu Saito1, Hiroshi Suemizu2, Takahiro Kodama1, 
Ryotaro Sakamori1, Tomohide Tatsumi1, Tetsuo Takehara1; 
1Osaka University Graduate School of Medicine, Suita, Japan; 
2Laboratory Animal Research, Central Institute for Experimen-
tal Animals, Kawasaki, Japan

Background and Aim: Hepatitis B Virus (HBV) is believed 
to attach to HSPGs (heparin sulfate proteoglycans) first 
and subsequently bind to NTCP (Na+-taurocholate cotrans-
porting polypeptide) to enter the hepatocytes . However, 
the detailed HBV entry mechanisms are still poorly under-
stood . Perlecan, which is called HSPG2, is one of the HSPGs . 
In this study, we analyzed the association of perlecan 
with HBV entry and the relationship between perlecan 
and NTCP . Methods: PHHs (Primary human hepatocytes) 
were isolated from humanized liver chimeric TK-NOG 
mice by two-step collagenase perfusion method . PHHs 
and NTCP-overexpressing HepG2 cells were inoculated 
with HBV derived from the culture supernatant of Hep 
G2 .2 .15 cells or Hepa AD 38 .7 cells . Results: After inocu-
lation with HBV (500 GEq (Genome Euivalent)/ cell) for 
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24 hours into PHHs and NTCP-overexpressing HepG2 cells, 
HBsAg (HBs antigen) level in the culture medium gradually 
increased and cccDNA was detected, which suggested that 
PHHs and NTCP-overexpressing HepG2 cells were suscep-
tible to HBV . PHHs were transfected with perlecan siRNA 
and/or NTCP siRNA followed by incubation with HBV (50 
GEq/ cell) for 24 hours . HBsAg level in the culture medium 
and cccDNA level were significantly lower in perlecan or 
NTCP single knockdown PHHs than control siRNA-treated 
PHHs . However, HBsAg and cccDNA levels did not further 
decrease in perlecan and NTCP double knockdown PHHs 
compared with perlecan or NTCP single knockdown PHHs . 
Interestingly, siRNA-mediated knockdown of perlecan 
significantly suppressed expression levels of NTCP as well 
as perlecan while siRNA-mediated knockdown of NTCP 
efficiently suppressed NTCP expression level without 
any change of perlecan expression level . NTCP expres-
sion level of double knockdown PHHs were the same as 
that of perlecan or NTCP single knockdown PHHs . Next 
we examined using NTCP-overexpressing HepG2 cells . In 
these cells, siRNA-mediated knockdown of perlecan effi-
ciently suppressed perlecan expression level but not NTCP 
expression level . NTCP-overexpressing HepG2 cells were 
transfected with perlecan siRNA and then incubated with 
HBV (50 GEq/ cell) for 24 hours . No significant differences 
were observed in HBsAg level in the culture medium and 
cccDNA level between perlecan siRNA-treated cells and 
control siRNA-treated cells . Conclusion: Perlecan inhibi-
tion decreased the susceptibility to HBV as equally as NTCP 
inhibition in PHHs . Our results suggested that this antiviral 
effect of perlecan inhibition on HBV susceptibility might 
be induced via NTCP downregulation .
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1479
HCV and HBV infection promote liver fibrogen-
esis through the TGFβ1 induced OCT4/Nanog 
pathway
Wenting Li2,1, Xiaoqiong Duan1, Zeng Tu1, Xiao Liu1, 
Yanmei Shi1, Jacinta A. Holmes1, Shadi Salloum1, Espe-
rance A. Schaefer1, Ming-Lung Yu1, Akif Altinbas1, Chuan-
long Zhu1, Wenyu Lin1, Raymond T. Chung1; 1Gastrointestinal 
Unit, Massachusetts General Hospital, Harvard Medical School, 
Boston, MA; 2Department of Infectious Disease, Anhui Provin-
cial Hospital, Anhui Medical University, Hefei, China

Backgrounds ＆ aims: Chronic HCV and HBV are major 
causes of liver fibrosis . We sought to explore the possible 
mechanism by which HCV and HBV cause liver fibrosis 
through TGFβ1 induction . OCT4 and Nanog play critical 
roles in the epithelial mesenchymal transition (EMT), 
which is connected to cancer invasion and metastasis . We 
specifically evaluated the OCT4/Nanog pathway and its 
relationship to HBV and HCV replication in hepatocytes 
and its impact on liver fibrogenesis in a co-culture model . 

Methods: We performed the cell invasion, migration and 
viability assays in uninfected, and JFH1 HCV-infected 
Huh7 .5 .1, NTCP-transfected Huh7 .5 .1, and HBV-infected, 
NTCP-transfected Huh7 .5 .1 cells . The selected cells were 
co-cultured with the hepatic stellate cell line LX2 using 
transwell system . Constructs expressing full-length and 
each of the HBV proteins including P, X, S, C were trans-
fected to Huh7 .5 .1 cells to test its effects on fibrogenesis . 
We used CRISPR/Cas9 gRNA system to specifically knock 
out OCT4 and Nanog to evaluate their effects on HBV, 
HCV, or TGFβ1 induced liver fibrogenesis . Selected gene 
mRNAs and their proteins including TGFβ1, α-SMA, TIMP-1 
and Col1A1, together with HCV and HBV replication were 
monitored by qRT-PCR, Western blot, or ELISA . Results: 
We found that HCV and HBV infection each increased 
TGFβ1, OCT4, Nanog, α-SMA, TIMP-1, and Col1A1 expres-
sion and production, and promoted cell invasion and 
migration . HCV/HBV co-infection in NTCP-transfected 
Huh7 .5 .1 further enhanced these pro-fibrogenic activities . 
In addition, co-culture of HCV, HBV, and HBV/HCV infected 
cells with LX2 cells significantly increased fibrogenic gene 
expression and cell invasion and migration in LX2 cells . 
Overexpression of HBV X and S2 enhanced the expression 
of TGFβ1, OCT4 and Nanog . TGFβ1 treatment increased 
mRNA and protein expression of OCT4, Nanog,α-SMA, 
TIMP-1 and Col1A1 in Huh 7 .5 .1 and LX-2 cells . We found 
that OCT4 and Nanog gRNA significantly reduced HCV, 
HBV, HBV/HCV, and TGFβ1 induced enhancement of 
α-SMA, TIMP-1 and Col1A1 expression, and blocked cell 
invasion and migration in both Huh 7 .5 .1 and LX-2 cells . 
Conclusions: HCV, HBV, and HBV/HCV infections increased 
liver fibrogenesis through induction of TGF-β1, OCT4, 
Nanog, α-SMA, TIMP-1 and Col1A1 . Further characteri-
zation of the mechanism by which HBV and HCV regu-
late liver fibrogenesis through the TGF-β1/OCT4/Nanog 
pathway is warranted .
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1480
HBV different viral load infection model reveals 
interaction between HBV and molecular signa-
ture of host hepatocytes isolated from chimeric 
mouse with humanized liver
Tatsushi Naito, Takuto Nosaka, Yoshihiko Ozaki, Kazuya Ofuji, 
Hidetaka Matsuda, Masahiro Ohtani, Katsushi Hiramatsu, 
Tomoyuki Nemoto, Yasunari Nakamoto; University of Fukui, 
Fukuiken Yoshidagun, Japan

BACKGROUND: It is difficult to eradicate Hepatitis B 
virus (HBV) from hepatocyte because of its stable form 
of covalently closed circular DNA (cccDNA) . For cure of 
HBV infection it is necessary to delineate the interaction 
between HBV and molecular machinery of host hepato-
cyte . In this experiment we established the novel model 
of HBV infection to human hepatocytes (HHs) in vitro 
in which we could control HBV viral loads . By using this 
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model we aimed to clarify the correlation between HBV 
maintenance and host intracellular molecules . MATE-
RIALS and METHODS: For preparation of infective viral 
inoculum, hepatocellular carcinoma cell line HepG2 was 
transiently transfected with three types of 1 .3-fold HBV 
replication-competent genome plasmids by means of lipo-
fection . Each HBV genome had different SNPs in pre-core/ 
core promoter region so that they could produce three 
different viral loads, low, medium and high . Culture 
supernatant of HepG2 transfected with each HBV genome 
plasmid was collected and stored at -80°C until use as 
inoculum . HHs isolated from chimeric mouse with human-
ized liver (PXB cells) were infected with HBV by adding 
inoculum to culture supernatant . In some experiments 
interferon alpha (IFN) was administered . Every five days, 
supernatant was collected and HBs antigen (HBsAg) was 
measured . At day 27, total HBV DNA and cccDNA in HHs 
were also measured and total RNA of HHs was extracted 
for analysis by microarray (Agilent Array Sure Print G3 
Human Gene Expression) . RESULTS: HHs were successfully 
infected with different viral load HBVs by using inoculum 
mentioned above . HBsAg level at day 27 was significantly 
higher (242 .7 IU/ml) in the supernatant of HHs infected 
with high viral load HBV than those of medium and low 
viral load (110 .9 and 70 .2 IU/ml, respectively) . Furthermore 
cccDNA was ten-fold higher in HHs infected with high 
viral load HBV . It was also confirmed that the production 
of HBsAg and cccDNA were suppressed by IFN adminis-
tration . Microarray analysis revealed upregulation of 446 
RNAs associated with cell adhesion molecules, Ras, Rap1, 
HIF-1 and Insulin signaling pathways in HHs infected with 
high viral load HBV compared to low one . Moreover, IFN 
administration abrogated some of these upregulation of 
RNAs including Stonin1 which could be related to clathrin 
mediated endocytosis . CONCLUSIONS: The novel in vitro 
HBV infection model revealed the interaction between 
elevated viral load of HBV and the molecular signature 
of infected host hepatocytes . These molecules such as 
Stonin1 may be putative targets for viral amplification and 
development of cccDNA suggesting a plausible strategy to 
suppress the life cycle of HBV .
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Discovery of an HBeAg-like antigen in  
hepatitis E
Xin Yin1,2, Zongdi Feng1; 1Research Institute at Nationwide 
Children’s Hospital, Columbus, OH; 2The Ohio State University 
College of Medicine, Columbus, OH

Background: The hepatitis E virus (HEV) adopts a unique 
strategy to evade the humoral immune response by 
cloaking itself in host membranes and circulating in the 
blood as quasienveloped virions (eHEV) . However, abun-
dant viral RNA-free antigen can still be detected in patient 
sera . The biological significance of this is not clear . The aim 
of this study is to investigate how the HEV free antigen is 
generated and how it impacts the virus life cycle and anti-
body-mediated neutralization . Methods: We used a geno-
type-3 HEV cell culture system in this study . HEV antigen 
was separated from virions by velocity centrifugation and 
detected by a commercial HEV antigen ELISA (Wantai) . 
The size of free antigen was determined by fast protein 

liquid chromatography (FPLC) and Western blots . Reverse 
genetics was used to identify the viral determinants for 
free antigen production . Results: Viral RNA-free antigen 
could be readily detected in supernatants of HEV-in-
fected culture . The majority of ELISA detectable antigen 
banded at the top of a rate zonal gradient and was not 
associated with lipids, whereas the virions banded near 
the bottom . Quantitation of the ORF2 protein by Western 
blots revealed that the free antigen presented in culture 
supernatants was in a large excess (>500-fold) to virions . 
Mutagenesis analysis revealed that the production of 
free antigen was a result of translation from an in-frame 
AUG at 15 amino acids upstream of the start codon of 
the capsid gene . This additional sequence functioned as a 
signal sequence that directed the protein release via the 
classic secretory pathway . Consistent with this, the free 
antigen was found to be glycosylated . A mutant HEV RNA 
lacking the ability to produce free antigen replicated to 
the same level as the wild type . FPLC and Western blot 
analyses revealed that free antigen existed in a dimer 
form, explaining its slower sedimentation than the capsid 
in the gradient . Despite this, the free antigen displayed 
similar antigenicity to the capsid and some ability to block 
antibody neutralization . Conclusions: HEV-infected cells 
release copious amounts of viral RNA-free antigen due to 
translation from a previously unrecognized start codon 
upstream of the capsid gene . The free antigen is released 
through the classic secretory pathway and presented in a 
large excess to virions . Our data suggest that free antigen 
is not required for the virus life cycle, but may function as 
an antigen decoy . These properties resemble those of the 
hepatitis B virus e antigen, which is important for patho-
genesis via its immunomodulatory roles . This study has 
important implications for immunity and pathogenesis 
pertinent to HEV infection . 
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1482
Inhibitory effect of acyclic retinoid on hepatitis 
B virus replication
Ryogo Shimizu1,2, Masao Honda1,2, Takayoshi Shirasaki1,2, 
Tetsuro Shimakami1, Kazuhisa Murai1,2, Shuichi Kaneko1; 
1Department of Gastroenterology, Kanazawa University, 
Kanazawa, Japan; 2Division of Health Science, Kanazawa Uni-
versity, Kanazawa, Japan

Objective: Exclusion of virus is effective in preventing 
hepatic pathogenesis caused by viral infection . We previ-
ously reported that acyclic retinoid (ACR) inhibits HCV 
replication; however, the effect of ACR on the life cycle 
of HBV has not been examined . Therefore, this study 
aimed to examine the influence of ACR on the life cycle 
of HBV . Methods: ACR was administered at a range of 
concentrations to the HepG2 .2 .15 hepatoma cell line, in 
which HBV replicates, and cytotoxicity was evaluated by 
an MTT assay . HBV-DNA and covalently closed circular 
DNA (cccDNA) were quantified by a qPCR method and 
HBV transcripts were quantified by an RT-PCR method . 
We found that sphingosine kinase 1 (SPHK1) was a target 
factor for ACR . An SPHK1 expression plasmid was intro-
duced into ACR-treated HepG2 .2 .15 cells to evaluate 
HBV replication . In addition to ACR, similar studies were 
carried out for cyclic 9-cis retinoic acid, 13-cis retinoic acid, 
and all-trans retinoic acid (ATRA) . Results: On the basis 
of the results of the MTT assay, the IC 50 of ACR ranged 
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from 25 to 50 μM and the EC 50 ranged from 10 to 25 
μM, and a sufficient inhibitory effect on HBV replication 
was observed at a concentration that did not induce cyto-
toxicity . ACR significantly reduced intracellular HBV-DNA, 
nuclear cccDNA, and hepatitis B surface antigen in culture 
medium . Conversely, 9-cis retinoic acid, 13-cis retinoic acid, 
and ATRA had no effect or rather increased HBV replica-
tion; therefore, inhibition of HBV replication was unique 
to ACR . ACR synergistically suppressed HBV replication in 
combination with the nucleoside analog entecavir . Mech-
anistically, ACR increased the expression of HBV-related 
transcription factors such as HNF, PPAR, NR5A2, and RXR, 
as observed for the conventional retinoids; however, ACR 
substantially decreased HBV transcription, as determined 
by the level of pregenomic RNA transcribed from cccDNA . 
To examine the mechanism of the inhibitory effect of ACR 
on HBV replication, we focused on the epigenetic regula-
tion of HBV transcription . We found that ACR enhanced 
the binding of histone deacetylase 1 (HDAC1) to cccDNA 
in the nucleus and negatively regulated HBV transcrip-
tion . Moreover, we found that ACR significantly inhibited 
SPHK1 expression at both the mRNA and protein level . 
Suppression of SPHK1 and S1P activity activated HDAC 
activity . The over-expression of SPHK1 in cells canceled 
the inhibition of HBV replication induced by ACR . Conclu-
sion: ACR activates HDAC1 by inhibiting the sphingosine 
metabolic pathway, thereby significantly suppressing HBV 
replication . Therefore, ACR may be a novel therapeutic 
agent for HBV .
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Comprehensive molecular characterization of 
hepatitis B virus-associated acute liver failure
Zhaochun Chen1, Giacomo Diaz2, Teresa Pollicino3, Huay-
ing Zhao4, Ronald E. Engle1, Peter Schuck5, Fausto Zamboni6, 
Zhifeng Long7, Kevin Bock8, Ian Moore8, Kurt Wollenberg8, 
Chen-Hsiang Shen8, CINQUE SOTO8, Peter Kwong8, Sugan-
tha Govindarajan9, David E. Kleiner10, Robert H. Purcell1, 
Patrizia Farci1; 1Laboratory of Infectious Diseases, NIAID, 
National Inst of Health, Bethesda, MD; 2University of Cagliari, 
Cagliari, Italy; 3University of Messina, Messina, Italy; 4NIBIB, 
NIH, Bethesda, MD; 5NIBIB, NIH, Bethesda, MD; 6Brotzu Hos-
pital, Cagliari, Italy; 7Personal Diagnostix, Gaithersburg, MD; 
8NIAID, NIH, Bethesda, MD; 9University of Southern California, 
Downey, CA; 10NCI, NIH, Bethesda, MD

Background: Hepatitis B virus (HBV)-associated acute liver 
failure (ALF) is a dramatic clinical syndrome character-
ized by the sudden loss of hepatocytes leading to multi-
organ failure in a person without preexisting liver disease . 
Because of the challenges posed by its extremely rapid clin-
ical course and the difficulties in obtaining liver samples, 
the pathogenesis of ALF remains largely unknown . Access 
to a unique series of liver specimens provided us with 
the opportunity to comprehensively study the role of 
viral and host factors in the pathogenesis of this disease . 
Methods: We analyzed serum and multiple liver specimens 

obtained at the time of liver transplantation from four 
well-characterized patients with ALF . Access to archived 
liver specimens from two chimpanzees with acute self-lim-
ited hepatitis B gave us the opportunity to compare the 
findings in ALF with those in classic acute hepatitis B . We 
carried out a clinicopathological analysis, next-genera-
tion sequencing and in vitro functional analysis of HBV 
variants, gene and microRNA expression profiling, and 
antibody-displaying phage libraries . Results: All patients 
showed rapid clearance of HBsAg and HBeAg and accel-
erated antibody seroconversion, with extraordinarily high 
titers of IgM anti-HBc and low levels of HBV replication . 
Next-generation sequencing showed in each patient a 
homogeneous HBV population, yet highly divergent from 
wild-type HBV (ayw), with the precore/core being the most 
variable region . Functional analysis of patient-derived HBV 
strains revealed a phenotype of increased HBcAg expres-
sion ex vivo, which was independent of viral replication 
levels . Combined gene and microRNA expression profiling 
revealed a dominant B-cell-driven disease signature, asso-
ciated with extensive intrahepatic infiltration by cells of 
the B-lymphoid lineage, complement deposition, and 
massive production of IgM and IgG antibodies in germ-
line configuration exclusively targeting the HBcAg with 
subnanomolar affinity . In contrast, there was limited T-cell 
gene expression, lack of interferon-regulated chemokines, 
and upregulation of negative T-cell regulators . All of these 
features were in sharp contrast with the findings in chim-
panzees with classic acute hepatitis B, which revealed a 
dominant T-cell-driven disease signature with conserved 
HBcAg sequence . Conclusions: ALF appears to be an anom-
alous T-cell-independent, HBV core-driven B-cell disease, 
which results from the rare and unfortunate encounter 
between a host with an unusual naïve B-cell repertoire 
and an infecting virus with a highly mutated core antigen .
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1484
Genetic Polymorphisms and Decreased Expres-
sion of Human Leukocyte Antigen (HLA) class 
II DP Genes are Associated with Hepatitis B 
Virus (HBV) Reactivation in Patients Treated 
with Immunomodulatory Agents
Hidetaka Matsuda, Katsushi Hiramatsu, Yoshihiko Ozaki, 
Kazuto Takahashi, Tatsushi Naito, Kazuya Ofuji, Masa-
hiro Ohtani, Tomoyuki Nemoto, Yasunari Nakamoto; Second 
Department of Internal Medicine, University of Fukui, Fukui, 
Japan

BACKGROUND: Hepatitis B Virus (HBV) reactivation can 
be triggered by various immunosuppressive chemothera-
pies . Because patient immunity is influenced by HLA class 
II-mediated interactions between CD4+ helper T cells and 
antigen presenting cells, HLA class II molecules may play 
a role in HBV reactivation . We assessed the relationship 
between HLA class II and HBV reactivation by examining 
HLA class II mRNA expression levels and gene polymor-
phisms in patients with latent HBV infection, who had 
received immunosuppressive therapy . METHODS: In total, 
42 subjects with resolved HBV infection who visited the 
University of Fukui Hospital between March 2004 and 
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February 2016 were enrolled in this study retrospectively . 
All of them had received immunosuppressive chemo-
therapy . They were followed up for more than 2 years, 
and were divided into two groups: “reactivated” group 
comprising 9 patients with a history of HBV reactivation, 
and “not-reactivated” group comprising 33 patients . 
Genotyping of 17 SNPs located within HLA class II DPA1 
and DPB1 genes was conducted by quenching probe 
PCR . Allele and genotype frequencies of the tested SNPs 
were compared between the two groups and with those 
of the released polymorphisms deposited in the 1000 
Genomes Project Phase 3 . mRNA expression levels of HLA 
class II genes were assessed by quantitative RT-PCR (qRT-
PCR) . RESULTS: The AA genotype of rs872956, an SNP 
in HLA-DPB1, was significantly high in individuals with 
evidence of reactivated HBV (reactivated: 55 .6% vs . not-re-
activated: 12 .1%, p<0 .05) . The frequency of T allele and 
non-AA genotype (AT/TT) of rs3116996 (located in DPB1) 
were significantly high in the reactivated group (T allele 
frequency: 16 .7% vs . 0 .0% [p<0 .01], non-AA genotype 
frequency: 22 .2% vs . 0 .0% [p<0 .05]) . Multivariate logistic 
regression identified the AA genotype of rs872956 as an 
independent predictive factor for HBV reactivation (odds 
ratio [OR]=18 .1, 95% confidence interval [CI]=2 .6–126 .7, 
p<0 .01) . In addition, prevalence of the AA genotype of 
rs872956 in the reactivated group was higher than that 
in the group of Japanese registered in the 1000 Genomes 
Project Phase 3 (55 .6% vs . 2 .9% [p<0 .01]) . HLA-DPB1 mRNA 
expression level in the reactivated group was lower than 
that in the not-reactivated group (median 276 .1±165 .6/β-
actin vs . 371 .4±407 .5/β-actin [p<0 .05]) . CONCLUSION: We 
detected a candidate SNP in HLA-DPB1, related to HBV 
reactivation in Japan . We also found reduced mRNA 
expression of HLA-DPB1 in patients with reactivated HBV . 
These results suggest the involvement of HLA class II mole-
cules in HBV reactivation after initiation of immunomod-
ulatory therapy . 
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Longitudinal deep sequencing reveals effect of 
TDF treatment on HBV diversity in adolescents
Christophe Combet2, Neeru Bhardwaj1, Ondrej Podlaha1, 
Hongyuan Wang1, Anuj Gaggar1, Kathryn M. Kitrinos1, 
Karen F. Murray3, Fabien Zoulim2; 1Gilead Sciences, Foster 
City, CA; 2INSERM, Lyon, France; 3Seattle Children’s Hospital, 
Seattle, WA

BACKGROUND: The influence of nucleotide analogue (NA) 
treatment on HBV dynamics in adolescents has not been 
extensively investigated . To address this gap, a longitu-
dinal study of HBV full genome (FG) viral diversity was initi-
ated to understand the impact of NA treatment on viral 
diversity and if patient clinical characteristics influence the 
change in viral diversity on treatment . METHODS: GS-US-
174-0115 was a double-blind, placebo-controlled, phase 3, 
192-week clinical trial that evaluated tenofovir disoproxil 
fumarate (TDF) in adolescents (12 to <18 years) with CHB . 
After 72 weeks of blinded treatment, patients switched to 
open label TDF for an additional 120 weeks . After week 
192, patients entered treatment-free follow-up (TFFU) for 
24 weeks, or treatment extension . Baseline is Day 1 of the 

study . FG deep sequencing was performed at baseline for 
placebo (PBO) (n=47) and TDF (n=38) groups, week 8 (PBO, 
n=44; TDF, n=36) and also for TFFU samples collected 8 
weeks after TDF cessation (n=25) . Genotype (GT) distri-
bution was predominantly A (PBO: A=30; B=2; D=16; TDF: 
A=24; D=14) . Deep sequencing of HBV FG amplicons was 
performed using the Illumina MiSeq (150bp paired-end 
reads) . Nucleotide diversity for both FG and open reading 
frames (ORFs; Pol = P, Core = C, Surface = S, HBx = X) were 
calculated using Shannon entropy, using a 2% cutoff for 
variant detection . RESULTS: At baseline, viral nucleotide 
diversity was similar between P, C, and S ORFs, but X diver-
sity was higher overall (p<0 .01) and exhibited a bi-modal 
distribution . After 8 weeks, viral diversity decreased in 
the TDF group as compared to the PBO group . This reduc-
tion in diversity reached significance in the FG and P, C 
and S ORFs (p<0 .0001), with a similar trend in X (p=0 .06) . 
Within the TDF group, two diversity patterns emerged 
after 8 weeks of treatment: (1) patients with no significant 
change in diversity as compared to PBO; and (2) patients 
with significantly lower diversity . GT, HBV DNA and diver-
sity levels at baseline were not different between these 
two groups . However, the TDF group with minimal change 
in diversity at Week 8 had higher HBsAg (p=0 .04) and 
lower ALT values (p=0 .04) at baseline . Overall, in patients 
who entered TFFU, viral diversity did not return to baseline 
levels 8 weeks after TDF cessation . CONCLUSION: Overall, 
TDF-treated patients had a reduction in diversity after 8 
weeks of treatment, with two patterns of viral diversity 
changes observed . The differing baseline HBsAg and ALT 
values between these 2 groups suggests that the patients 
may be in two different phases of chronic disease, and 
represent the varying impact of the immune response on 
viral diversity .
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Antigenicity reduction contributes mostly to 
poor HBsAg detectability of clinically isolated 
HBV S-gene mutants
Kai Zhang1,2, Yan Liu2, Rongjuan Chen2, Qi Li2, Zhihui Xu2, 
Lanlan Si2, Dongping Xu2, Shumei Lin1; 1Department of Infec-
tious Diseases, The First Affiliated Hospital of Xi’an Jiaotong 
University, Xi’an, China; 2Research Center for Clinical and 
Translational Medicine, Beijing 302 Hospital, Beijing, China

Background: The study aimed to analyze antigenicity of 
HBsAg with occult HBV infection (OBI)-related mutations, 
and determine their reactivity to various HBsAg detec-
tion reagents . Methods: Nine OBI-related mutants were 
analyzed, including five (M1–M5) that we first detected 
from serial serum samples of an OBI patient with hepato-
cellular carcinoma recently . Recombinant plasmids were 
constructed and transfected into HepG2 or CHO cells for 
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testing HBsAg antigenicity and reactivity against eight 
detection reagents . Results: Supernatant and intracel-
lular HBsAg levels of the nine mutants were reduced by 
56 .39%–99 .09% and 42 .76%–99 .77% upon Roche quan-
titative assay, respectively . Confocal immunofluorescence 
showed that relative intensity ratios of HBsAg-myc-His 
fusion protein detected by anti-HBs and anti-His-tag were 
lower by 11 .87%–76 .27% for the nine mutants compared 
to wild-type strain . Specifically, M1–M5 mutants were 
33 .14%, 76 .27%, 57 .93%, 53 .37%, and 40 .88% lower, 
respectively . Consistent results were obtained using 
double-antibody sandwich ELISA assays (anti-myc + 
anti-HBs vs. anti-myc + anti-His) . These indicated that anti-
genicity of the mutant S proteins significantly decreased . 
Compared to the wild-type, poor reactivity was observed 
for M1, M2, M3, M4, M8, and M9 against two Roche assays; 
comparable or slightly lower reactivity was observed for 
the nine mutants against assays C and H; poor or none 
reactivity was observed for most mutants against assays 
E, F, and G; and assay D had comparable or slightly lower 
reactivity for all mutants except M9 (Figure 1) . Conclu-
sions: Antigenicity reduction contributes mostly to poor 
HBsAg detectability of the OBI-related mutants and there 
is still a room for the improvement of HBsAg detection 
reagents .

Figure 1. Detection profile of nine OBI-related mutants and 
the wild-type against eight commercial HBsAg detection 
assays. Roche quantitative and qualitative assays (A, B), and 
six ELISA assays (C–H) from individual manufactures were 
tested . WT, wild-type; M1, sI/T126V+sG145R; M2, aa115–
116 “INGTST” insertion; M3, aa115–116 “INGTST” inser-
tion+sG145R; M4, aa126–127 “RPCMNCTI” insertion; M5, 
aa122–123 “KSTGLCK” insertion+sQ129N; M6, sI/T126V; M7, 
sQ129N; M8, sG145R; M9, sQ129N+sG145R . Arrow indicates 
<0 .05 IU/mL for Roche quantitative assay (2 IU ≈ 1 ng) or neg-
ativity for the other assays .
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1487
Single-Nucleotide-Level Analysis of Evolu-
tion and Compartmentalization of Complete 
Hepadnavirus Genome during Virus Passage 
in Hosts Developing Chronic Hepatitis and 
Hpatocellular Carcinoma
Patricia M. Mulrooney-Cousins, Thomas I. Michalak; Molecular 
Virology and Hepatology Research Group, Memorial Univer-
sity, St. John’s, NL, Canada

Background: Infection of woodchucks with woodchuck 
hepatitis virus (WHV) is the closest natural model of HBV 
infection, chronic hepatitis (CH) B and HBV-associated 
HCC . Hepadnavirus genomes are susceptible to sequence 
variation due to the error-prone replication . It is acknowl-
edged that HBV and WHV can replicate in the liver and 
the lymphatic (immune) system . The aim was to delineate 

the natural evolution of complete WHV genomes in three 
compartments of virus occurrence, serum, liver and spleen, 
during passage of the same virus in treatment-naïve 
animals developing CH and HCC . Methods: WHV from a 
single chronic carrier (WHV/tm1) was initially passaged in 
2 woodchucks which provided WHV/tm2 and WHV/tm3 
inocula . Five other animals were infected with WHV/tm3 
inoculum . All 7 animals developed CH and HCC . DNA was 
isolated from sera (WHV/tm1-8), and livers and spleens 
of WHV/tm2-8 donors . Whole WHV genomes were deter-
mined by clonal sequencing . Results: Complete sequences 
of WHV/tm2 and WHV/tm3 showed minimal variances 
compared to WHV/tm1 (both 5/3308 nt; 0 .15%) . However, 
while WHV/tm2 donor showed some WHV diversity in 
serum, liver and spleen, the virus had identical sequence 
in all three compartments in WHV/tm3 donor . Hence, 
WHV/tm3 was used as inoculum for subsequent experi-
ments . In sera from five animals infected with WHV/tm .3, 
sequence diversity ranged from 0 .24% (8/3308 nt) to 3 .5% 
(116/3308 nt), suggesting host-initiated variations . These 
changes were predominantly located in the preC/core 
1908-2125 nt-region in WHV/tm6-8 sera . WHV sequences 
diverged to various degrees in livers (0 .06%-2 .8%) and 
spleens (0 .18%-5 .9%) from those in sera . Analysis of WHV 
diversity between compartments showed that virus in 
spleens was most divergent from that in livers and sera, 
suggesting that lymphoid organ-specific variants evolved . 
Conclusions: Infection of multiple hosts with WHV from a 
donor with homogenous (non-compartmentalized) virus 
sequence provided a paradigm for the investigation of the 
influence of host and organ milieus on the virus genome 
stability during infection progressing to CH and HCC . Infec-
tion of each new host led to emergence of slightly (≤1% nt 
change) to moderately (3 .5%; n=1) divergent virus . WHV 
sequences were most diverse in spleens indicating that an 
extrahepatic compartment, such as the lymphatic system, 
might be the main site of variants generation . The study 
suggests that evaluation of infection and therapeutic 
outcomes should consider analysis of virus sequence diver-
sity, even in hosts infected with the same virus source .
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1488
Intracellular HBV degradation is associated 
with Notch signaling inhibition via ITCH in a 
ubiquitin proteasome–dependent manner
Zijing Wang, Kazunori Kawaguchi, Masao Honda, 
Hikari Okada, Takayoshi Shirasaki, Tetsuro Shimakami, Shui-
chi Kaneko; Gastroenterology, Kanazawa University Graduate 
School of Medicine, Kanazawa, Japan

Background and Aims: The persistence of hepatitis B virus 
(HBV) covalently closed circular DNA (cccDNA) is a major 
obstacle in the removal of HBV from hepatocytes . Notch 
signaling exerts a wide range of crucial effects in liver 
development and inter- and intra-cellular signaling, and 
contributes to the pathogenesis of liver diseases . Notch 
activation is reported to be associated with HBV-x produc-
tion . HBV-x is regulated by the ubiquitin proteasome 
system, and some E3 ubiquitin ligases function as nega-
tive regulators of Notch receptor (Notch1) signaling by 
activating Notch1 ubiquitination and degradation of the 
Notch intracellular domain by proteasomes . In this study, 
we aimed to investigate the Notch pathway and how it 
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impacts on intrahepatic HBV replication . Methods: Two 
HBV-infected cell lines, HepAD38 and HepG2 .2 .15 .7, were 
treated with the Notch ligand Jagged1 shRNA and the 
γ-secretase inhibitor N-[N-(3, 5-difluorophenacetyl)-l-al-
anyl]-S-phenylglycine t-butyl ester (DAPT) to initiate 
Notch inhibition . HBV cccDNA levels were evaluated 
with RTD-PCR and Southern blotting . The expression and 
protein production of Notch-related genes, Notch1-re-
lated E3 ubiquitin ligase ITCH, ubiquitin cooperator 
NUMB, and the viral transcription factor gene mediators 
cAMP response element binding (CREB) protein and CREB 
binding protein (CBP) were analyzed using RTD-PCR and 
western blotting . Results: Notch inhibition by Jagged1-
shRNA and DAPT mediated remarkable HBV cccDNA 
suppression in the HBV-infected cell lines . ITCH and Numb 
expression levels were increased; however, Notch- and 
CREB-related expression (NOTCH1, JAG1, HES1, CREB, 
Phospho-CREB, and CBP) levels were decreased in the 
treated cells . Conversely, proteasome inhibitor (MG-132) 
promoted HBV cccDNA and abolished Jagged1-shRNA-me-
diated HBV cccDNA inhibition, restored Notch and CREB 
expression, and inhibited the function of both ITCH and 
Numb . HBV cccDNA levels were enhanced after blocking 
ITCH and NUMB via the corresponding siRNAs . Because 
CREB is reported to mediate the transcription of HBV by 
binding to the cAMP response elements located on the 
preS2/S promoter of HBV viral genome, the interactions 
of Notch signaling with E3 ligase and CREB were critical 
for HBV cccDNA regulation . Conclusion: Notch signaling 
pathway plays a significant role in the formation of HBV 
cccDNA through the induction of hyperphosphorylated 
CREB/CBP, which triggers the activation of HBV tran-
scription . Furthermore, Notch inhibition may inhibit HBV 
cccDNA substantially by up-regulating E3 ubiquitin ligase 
ITCH-NUMB in a ubiquitin-dependent proteasome-medi-
ated manner
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1489
PDCD1 methylation status predicts Hepatitis B 
Surface antigen seroclearance in HBV reacti-
vation
Mojahidul Islam2, Ashish K. Vyas2, Tanvi Agrawal2, 
Gayatri Ramakrishna2, Ankur Jindal1, Shiv K. Sarin1, Nir-
upma Trehanpati2; 1Hepatology, Institute of Liver and Biliary 
Sciences, Delhi, India; 2Molecular and Cellular Medicine, Insti-
tute of Liver and Biliary Sciences, Delhi, India

Background: Hepatitis B surface antigen (HBsAg) serocon-
version in chronic hepatitis B (CHB) is rare but common 
in HBV reactivation (HBVr) . Seroclearance is associated 
with restoration of immune responses and by termi-
nating tolerance of exhaustion rendered PD 1 . Aim: To 
evaluate the immune and methylation status of PD1 in 
CHB patients and those with HBVr, with or without sero-
conversion . Methods: Peripheral blood was collected from 

CHB patients, eAg+ve, HBV DNA (Log103-8) (CHB, Gr-A, 
n=18,) and HBVr patients with raised ALT (>5XULN), HBV 
DNA (>104), with (HBsAg los, anti HBs >10IU/ml, Gr . B, n=6) 
or without seroconversion (raised ALT>5xULN, No HBsAg 
loss and anti HBs <10 IU/ml, Gr . C, n=21) . HBVr patients 
were followed at 0, 2, 4, 12, 24, 48 weeks . Immune status 
of CD4, CD8 T cells, Tregs, and promoter methylation of 
PDCD1 gene in PBMCs at baseline and at seroconversion 
was analyzed using flowcytometry and bisulfite PCR and 
Sanger sequencing for CàT conversion . Results: Over a 48 
wk follow up, 10 HBVr patients became HBV DNA and 
HBeAg negative, and 6 lost HBsAg and seroconverted 
(anti-HBs >10 IU/ml, Gr .B) . Gr . B patients at baseline had 
higher CD8 T cells than Gr . C (65 .28±4 .65 vs . 32 .53±3 .48, 
p=0 .0002); though PD1 expression on CD4/CD8 T cells was 
comparable (CD4+PD1; 32 .47±5 .8 vs . 30 .96±5 .0, p=NS) and 
(CD8+PD1; 10 .02±2 .39 vs . 10 .63±1 .74, p=NS) . Gr . B patients 
when assessed for methylation of PDCD1 had lower 
frequency of methylation in Gr B than Gr C (8 .5±2 .20 vs . 
41 .86±15 .81, p=0 .0182), and could predict seroconver-
sion . The CD4 and CD8 T cells showed lower frequen-
cies (19 .89±3 .07 vs . 31 .21±1 .47, p=0 .0001) (19 .78±2 .74 vs . 
39 .44±4 .03, p=0 .0009) in Gr . A than Gr . B and C . PD1 expres-
sion on CD4 and CD8+T cells (41 .54±2 .85 vs . 26 .17±2 .17, 
p=0 .0001) (40 .68±2 .98 vs . 10 .17±1 .45, p=0 .0001) was also 
increased in Gr A compared to Gr . B and C . At 48 wks 
PD1 expressing CD4 T cells spontaneously decreased in 
Gr . B than C (35 .61±4 .06 vs . 13 .17±1 .39, p=0 .0022) Conclu-
sions: Higher PDCD1 promoter methylation at baseline 
and higher expression of PD1 on CD4/CD8 correlates with 
ineffective host attempt with seroclearance following HBV 
reactivation .
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1490
MX1 variants differentially regulate HBV repli-
cation
Wenyu Lin, Xiaoqiong Duan, Dachuan Cai, Zeng Tu, Xiao Liu, 
Jacinta A. Holmes, Wenting Li, Yanmei Shi, Shadi Salloum, 
Esperance A. Schaefer, Akif Altinbas, Raymond T. Chung; Gas-
trointestinal Unit, Massachusetts General Hospital, Harvard 
Medical School, Boston, MA

Background/Aims: Chronic HBV infection induces liver 
cirrhosis and hepatocellular carcinoma (HCC) . The broad 
antiviral IFNα has been a backbone of therapy for HBV, 
but its mechanisms of action against HBV infection are 
not well understood . Responses to IFN-α based treatment 
are dependent on both host and viral factors and vary 
markedly among patients . In a previous RNA-Seq study, 
we identified that IFN exerts its action against HCV repli-
cation through MX1 (Lin et al, J Hepatology 2015) . We 
sought to explore the mechanism by which MX1 partic-
ipates in the regulation of HBV replication . Methods: 
The MX1 gene has at least nine protein-coding variants 
including V1, 2, 3, 7, 8, 9, 10, 12, and 13 . We constructed 
full-length MX1, nine protein-coding variants, N-terminal, 
M (middle)-terminal and C-terminal MX1 to study their 
effects on HBV replication . We performed siRNA knock-
down of MX1, overexpression of MX1 constructs, or MX1 
variant proteins incubation in HepG2 .2 .15 and hepAD38 
HBV replicon cells . Entecavir (ETV) was used as a positive 
control for HBV inhibition . Selected gene mRNA variants 
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and their proteins, together with HBV replication in cells, 
were monitored by qRT-PCR and Western blot . We moni-
tored HBV replication by measuring HBV DNA, cccDNA 
and pregenomic RNA levels in cells and supernatant virus 
DNA . Results: We found that HBV replication reduced 
MX1 variant mRNA levels in HepG2 .2 .15 cells . MX1 siRNA 
treatment of HepG2 .2 .15 cells significantly increased HBV 
DNA and pregenomic RNA levels compared to Neg control 
siRNA . Overexpression of MX1 V8, V13, or N-terminal MX1 
protein, or ETV treatments significantly reduced HBV virus 
in HepG2 .2 .15 and AD39 cell supernatants respectively, 
compared to the empty vector . In contrast, overexpression 
of C-terminal MX1 had minimal effects on HBV replica-
tion . Conclusions: Our data provide further evidence that 
MX1 regulates HBV replication . We identified that MX1 
exerts its antiviral action through its V8, V13 variants and 
N-terminal domain . Further characterization of the MX1 
N-terminal domain and variants to specifically identify its 
effects on HBV replication is warranted .
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Rab5B determines HBV release pathways by 
promoting transport of LHBs from ER to MVB
Jun Inoue1, Teruyuki Umetsu1, Takuya Nakamura1, 
Masashi Ninomiya1, Takayuki Kogure3,1, Eiji Kakazu1, 
Tomoaki Iwata1, Tatsuki Morosawa4,1, Satoshi Takai1, Akito-
shi Sano1, Yasuhito Tanaka2, Tooru Shimosegawa1; 1Division 
of Gastroenterology, Tohoku University Graduate School of 
Medicine, Sendai, Japan; 2Department of Virology and Liver 
Unit, Nagoya City University Graduate School of Medical Sci-
ences, Nagoya, Japan; 3Division of Gastroenterology, Tohoku 
Medical and Pharmaceutical University, Sendai, Japan; 4Divi-
sion of Gastroenterology, Saka General Hospital, Shiogama, 
Japan

Background/aim: It has been shown that hepatitis B virus 
(HBV) utilizes functions of the vesicle trafficking system 
for the life cycle, and that multivesicular body (MVB) is 
required for the envelopment of the core particle . The 
small GTPase Rab proteins are known as molecular 
switches in vesicle trafficking, and we previously showed 
that knockdown of Rab5B significantly increased the 
release of infectious HBV particles . In this study, we aimed 
to clarify the roles of Rab5 proteins in the HBV life cycle . 
Methods: Using HepG2 .2 .15 cells stably expressing HBV 
particle, Rab5A, B, or C was depleted by siRNA-mediated 
knockdown and the changes in released viral particles 
were observed . The intracellular viral protein and HBV 
DNA levels were determined with western/Southern blot-
ting and protein localization was analyzed using confocal 
immunofluorescent microscopy . The organelles in the cells 
were fractionated with density-gradient centrifugation 
using OptiPrep . Results: After the Rab5B depletion, LHBs, 
which is essential for the infectivity of viral particles, were 
significantly accumulated in the endoplasmic reticulum 
(ER) . The effect was rescued by the overexpression of wild 
type Rab5B . The results from confocal microscopy showed 
that the transport of LHBs from ER to MVB might be inhib-
ited by Rab5B knockdown . The density-gradient centrifu-

gation showed that the levels of LHBs in the ER fraction 
were increased, whereas those in the endosome fraction 
were decreased . Interestingly, the intracellular HBV DNA 
level was lowered after Rab5B knockdown, while the 
release of infectious HBV particles was enhanced . These 
might suggest that LHBs accumulated in ER, not only in 
MVB, is utilized for the formation of the envelope . The 
fine co-localization of core proteins and HBs proteins in 
ER after Rab5B depletion supports this notion . Therefore, 
there might be two pathways of HBV envelopment and 
release: MVB-dependent and MVB-independent . Which 
pathway is utilized more might be determined by Rab5B . 
Conclusions: This study showed that Rab5B might be 
required for the transport of LHBs from ER to MVB . The 
inhibition of this pathway resulted in the accumulation 
of LHBs in ER and the rather robust release of infectious 
HBV particles . Because it is known that a part of the MVB 
cargo is degraded in the lysosome, an MVB-independent 
pathway might be efficient for HBV release . The reduction 
of intracellular HBV DNA suggests that the Rab5B deple-
tion could be a therapeutic option if combined with other 
therapies .
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HLA-DRB1-DQB1 haplotypes and BTNL2 gene 
associate with response to a hepatitis B 
vaccine
Nao Nishida1,2, Masaya Sugiyama1, Hiromi Sawai2, 
Sohji Nishina3, Aiko Sakai4, Keisuke Kakisaka5, Keisuke Hino3, 
Ryo Sumazaki4, Yasuhiro Takikawa5, Kazumoto Murata1,7, 
Tatsuo Kanda6, Osamu Yokosuka6, Katsushi Tokunaga2, 
Masashi Mizokami1; 1NCGM, Ichikawa, Japan; 2Univ Tokyo, 
Tokyo, Japan; 3Kawasaki Med School, Kurashiki, Japan; 4Univ 
Tsukuba, Tsukuba, Japan; 5Iwate Med Univ, Morioka, Japan; 
6Chiba Univ, Chiba, Japan; 7Department of Gastroenterology, 
International University of Health and Welfare, Chiba, Japan

BACKGROUND/AIM: Approximately 5-10% of individ-
uals, who are vaccinated with a hepatitis B (HB) vaccine 
designed based on HBV genotype C, fail to acquire protec-
tive levels of antibodies . Host genetic factors behind 
low immune response to the HB vaccine were inves-
tigated by GWAS and HLA association tests . PATIENTS/
METHODS: GWAS and HLA association tests were carried 
out using a total of 1,193 Japanese individuals including 
107 low responders (HBsAb ≤10 mIU/mL), 351 interme-
diate responders (10 mIU/mL< HBsAb <100), and 735 
high responders (HBsAb ≥100 mIU/mL) . Classical HLA class 
II alleles were statistically imputed using the genome-
wide SNP typing data . The phase of each individual (i .e ., 
a combination of DRB1-DQB1 haplotypes) was estimated 
using PHASE software, assuming samples are selected 
randomly from a general population . RESULTS: GWAS 
identified independent associations of HLA-DRB1-DQB1, 
HLA-DPB1 and BTNL2 genes with immune response to 
the HB vaccine designed based on HBV genotype C . Five 
HLA-DRB1-DQB1 haplotypes and two DPB1 alleles showed 
significant associations with response to the HB vaccine 
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in a comparison of three groups of 1,193 HB vaccinated 
individuals . When frequencies of DRB1-DQB1 haplotypes 
and DPB1 alleles were compared between low immune 
responders and HBV patients, significant associations were 
identified for three DRB1-DQB1 haplotypes, and no asso-
ciation was identified for any of DPB1 alleles . In contrast, 
no association for DRB1-DQB1 haplotypes and DPB1 alleles 
was identified in a comparison between high immune 
responders and healthy individuals . CONCLUSIONS: The 
findings in this study clearly show the importance of 
HLA-DR-DQ (i .e . recognition of a HB vaccine related HBsAg 
by specific DR-DQ haplotypes) and BTNL2 molecules (i .e . 
high immune response to the HB vaccine) for response to 
a HB vaccine designed based on HBV genotype C .
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1493
High rates of osteopenia and osteoporosis 
in chronic hepatitis B caucasian patients 
untreated and treated with tenofovir disoproxil 
fumarate (TDF): a 4-year longitudinal cohort 
study
Mauro Viganò2, Glenda Grossi1, Sara Labanca2, Alessan-
dro Loglio1, Massimo Colombo3, Maria Grazia Rumi2, 
Pietro Lampertico1; 1Division of Gastroenterology and Hepa-
tology, Fondazione IRCCS Cà Granda Ospedale Maggiore Poli-
clinico, Università degli Studi di Milano, Milan, Italy; 2Division 
of Hepatology, San Giuseppe Hospital, University of Milan, 
Milan, Italy; 3Center for Translational Hepatology Research, 
IRCCS Humanitas Hospital and University, Rozzano, Italy

Background and Aims: In patients with chronic hepatitis B 
(CHB) treatment with tenofovir disoproxil fumarate (TDF) 
may impair bone mineral density (BMD), but the risk of 
BMD decline and its predictors in CHB patients treated 
with TDF in real life are poorly known . Methods: In 135 
CHB patients (age 56 year, 30% females, 29% compen-
sated cirrhosis, 85% HBeAg negative, 66% with eGFR <90 
mL/min, 10% with serum phosphate <2 .5 mg/dL, 40% with 
TmPO4 <0 .80 mmol/L, 81% with 25(OH)-vitamin D <30 ng/
mL) BMD was assessed by dual X-ray absorptiometry (DXA) 
of the lumbar spine (LS) and femoral neck (FN) at baseline 
(TDF start) and every two years during TDF monotherapy . 
A T score of less than -2 .5 and a T score between -1 and 
-2 .5 identified osteoporosis and osteopenia, respectively . 
Reduced BMD was defined as the presence of osteopo-
rosis or osteopenia in LS and/or in FN . Results: At baseline, 
70 (52%) patients had osteopenia and 17 (12%) osteopo-
rosis at either LS or FN (overall 64% had reduced BMD) . 
By univariate analysis, older age (57 vs 54 yr, p=0 .01) and 
low BMI (24 vs 25 kg/m2, p=0 .002) were significantly asso-
ciated with reduced BMD . After 26 (18-36) months of TDF 
treatment, 18 (38%) of 48 patients with normal BMD at 
the first DXA progressed to osteopenia (1 at LS, 10 at 
FN and 7 at both LS and FN) but none to osteoporosis . 
Among the 70 patients with baseline osteopenia, 3 (4%) 

progressed to osteoporosis at LS while 8 (11%) normal-
ized BMD . Overall, among patients with normal DXA or 
osteopenia at baseline, 75% maintained stable BMD, 7% 
improved and 18% worsened . Overall, median LS and FN T 
scores remained stable between baseline and 2-year DXA 
scans (-0 .90 vs -1 .30 and -0 .8 vs -0 .90, p=ns, respectively) . 
Among the 64 patients without osteoporosis at baseline 
who had a third DXA after a median of 4 years of TDF 
treatment, 10 (36%) of 28 patients with normal BMD at 
the first DXA progressed to osteopenia and one (3%) to 
osteoporosis . Among the 36 patients with baseline osteo-
penia, 6 (17%) progressed to osteoporosis while 3 (8%) 
normalized BMD . Overall, among patients with normal 
DXA or osteopenia at baseline, 69% maintained stable 
BMD and 26% worsened . Conclusions: Osteopenia and 
osteoporosis are highly prevalent in untreated Caucasian 
patients with CHB . As TDF treatment further worsens bone 
metabolism in approximately ¼ of patients, alternative 
treatment strategies should be considered .
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The expression of serum miR-125b-5p may 
serve as a new biomarker of the HBV-infected 
hepatitis progression
Masashi Ninomiya, Jun Inoue, Eiji Kakazu, Tomoaki Iwata, 
Teruyuki Umetsu, Satoshi Takai, Takuya Nakamura, Akito-
shi Sano, Tooru Shimosegawa; Gastroenterology and Hepa-
tology, Tohoku University Hospital, Sendai, Japan

Background: By investigating microRNA (miRNA) expres-
sion in serum derived from HBV-infected patients, we 
found that the expression level of miR-125b-5p showed 
the highest difference compared with healthy controls 
(J Viral Hep 2016) . This study examines whether the 
serum expression level of miR-125b-5p can serve as new 
biomarker of the HBV-infected hepatitis progression . 
Methods: 1) We detected circulating miRNAs using the 
deep sequencer . 20 cases of chronic hepatitis B (CHB) were 
enrolled in this study . Validation study was conducted 
by another 20 cases by real-time PCR . 2) We compared 
the serum miR-125b-5p levels in 40 CHB patients without 
treatment, 40 CHB patients with nucleotide analog and 
40 HBV-related hepatocellular carcinoma patients by real-
time PCR . Then, we investigated which parameters had a 
relationship with the miR-125b-5p expression . 3) To reveal 
the relationship between HBV infection and miR-125b-5p, 
we infected NTCP-expressing HepG2 cells with HBV and 
measured the expression levels of this miRNA with intra 
and extra cells . Then we conducted microarray to reveal 
the relationship between mRNA and miR-125b-5p . 4) 
We searched for the silencing effect of miR-125b-5p on 
HBV-related mRNA using computer software RNAhybrid 
2 .2 . To investigate the interfering activity of miRNA in 
cultured hepatic cells, HepG2 cells were co-transfected 
with HBV-expressing vector and miRNA mimics or inhibi-
tors . Producing HBV-DNA, HBsAg and HBV proteins were 
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investigated by PCR, ELISA and westernblotting . Result: We 
found that the expression levels of 10 miRNAs were upreg-
ulated in CH-B patients and miR-125b-5p being the most 
enriched . Then we measured the serum miR-125b-5p levels 
in 3 groups, CHB without treatment, CHB with nucleotide 
analog treatment and HCC with HBV infection . The CHB 
groups showed no difference, but the HCC group showed 
significantly down regulated miR-125b-5p expression . Next 
we tried to show the relationship between miR-125b-5p 
expression and the clinical data . Only HBsAg titer showed 
a relationship with this miRNA expression . To set up the 
condition of miRNA-mRNA pairings with perfect matching 
of the seed region, RNAhybrid 2 .2 analysis predicted that 
the HBs gene was silenced by miR-125b-5p . The HBsAg 
titer was at a lower level produced in HBV infected HepG2 
cells with miR 125b-5p mimic . Moreover, HBV infected 
NTCP-HepG2 showed a greater expression in miR-125b-5p 
in the cells and some tumor progressive mRNA showed 
difference expression . Conclusion: We demonstrated 
that miR-125b-5p was up-regulated in patients with HBV 
chronic infection and down-regulated in HCC patients . 
MiR-125b-5p could become a new biomarker of the HBV 
disease progression .
Disclosures:

The following people have nothing to disclose: Masashi Ninomiya, 
Jun Inoue, Eiji Kakazu, Tomoaki Iwata, Teruyuki Umetsu, Satoshi Takai, 
Takuya Nakamura, Akitoshi Sano, Tooru Shimosegawa

1495
HBV induced overexpression of glucose-reg-
ulated protein 78 regulates hepatocyte 
apoptosis: possible correlation to hepatocar-
cinogenesis
Lingyao Du, Miao Liu, Hong Tang, Meng-Lan Wang; Center of 
Infectious Diseases, West China Hospital of Sichuan University, 
Chengdu, China

Background: The endoplasmic reticulum stress (ERS) 
may lead to virus induced malignant transformation . 
Glucose-regulated protein 78 (GRp78) is the first identified 
molecular chaperone of ERS with potential anti-apoptotic 
ability . This study aimed to test the expression of GRp78 
in HBV-HCC tissues and the effect from HBV infection 
to GRp78 expression, and to investigate the mechanism 
between GRp78 and HBV induced heapatocarcinogenesis . 
Materials and Methods: GRp78 expression in 66 sets of 
HBV-HCC tissues (cancer tissues, adjacent tissues and distal 
tissues) and 16 normal liver tissues were learned through 
immunohistochemistry . GRp78 alternation in HCC were 
verified in L02, Huh7 and HepG2, and HepG2 .2 .15 through 
WesternBlot . Two new HBV replicative liver cell lines, L02- 
pHhBV4 .1- wt and L02-pHBV4 .1-truncated-HBsAg, were 
constructed from viral strains with different oncogenicity 
and examined through soft agar and nude mice bearing 
tumor test for malignant transformation . By Western 
Blot analyzing GRp78 expression in the two cell lines, 
possible correlation of GRp78 to HBV and viral oncoge-
nicity was disclosed . Lastly, GRp78 was overexpressed in 
L02-pHBV4 .1-wt, cell apoptosis were detected through 
flow cytometry, and alternation of cotyokines in apop-
tosis related pathways were detected . Results: GRp78 was 
decreasingly expressed in HBV-HCC cancer tissues, the 
adjacent, the distal and the normal liver tissues, and that 
is the same in HepG2 .2 .15, Huh7 and HepG2, and L02 . The 
effect of HBV infection to GRp78 expression was proved 
in that GRp78 was expressed higher in HepG2 .2 .15 than in 

HepG2, and higher in L02-pHBV4 .1-wt than in L02 . Trun-
cated mutation of HBsAg gene would cause intracellular 
retention of HBsAg and increase the oncogenecity of virus 
itself, and GRp78 expression in L02-pHBV4 .1-truncated 
HBsAg was higher than that in L02-pHBV4 .1-wt; indicating 
a possible correlation between viral protein retention 
induced ERS and oncogenesis . After GRp78 was stably 
overexpressed in L02-pHBV4 .1, cell apoptosis was reduced 
from 13 .45% to 5 .36% (p<0 .001), significant relevance 
between GRp78 overexpression and decreased phosphor-
ylation of PERK and p38 was found . Conclusion: Our find-
ings indicated that HBV infection would induced GRp78 
expression . And GRp78 overexpression was correlated to 
increased oncogenicity of virus and would cause hepato-
carcinogenesis via altering cell apoptosis .
Disclosures:

The following people have nothing to disclose: Lingyao Du, Miao Liu, 
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Nucleos(t)ide analogues and interferon affect 
intranuclear HBV genome in vitro via Notch 
signaling modification, independent of the 
ubiquitin-proteasome system
Kazunori Kawaguchi, Zijing Wang, Masao Honda, Takay-
oshi Shirasaki, Hikari Okada, Tetsuro Shimakami, Kouki Nio, 
Taro Yamashita, Yoshio Sakai, Eishiro Mizukoshi, Shui-
chi Kaneko; Department of Gastroenterology, Kanazawa Uni-
versity Graduate School of Medical Science, Kanazawa, Japan

Introduction: Nucleos(t)ide analogues (NAs) and interferon 
(IFN) are currently used to treat chronic hepatitis B and can 
reduce serum HBV-DNA in many cases by inhibiting the 
replication of HBV in HBV-infected hepatocytes . However, 
even if HBV-DNA reductions are maintained during treat-
ment, HBV reactivation can occur upon discontinuation of 
therapy because the intrahepatic HBV genome including 
HBV covalently closed circular DNA (cccDNA) is not 
completely degraded by treatment . HBV cccDNA-targeted 
therapy is currently being developed; thus, an analysis 
of intracellular HBV infection and trafficking is required . 
Notch signaling is a cell-to-cell signaling system that 
includes downstream Hes1 transcription, which may affect 
intranuclear pathways, and Notch receptor is regulated by 
the ubiquitin-proteasome system . Therefore, we analyzed 
the effects of HBV antiviral treatments on these pathways . 
Methods: The effects of entecavir and pegylated inter-
feron (PEG-IFN) α-2b on Notch signaling were evaluated 
in HBV-infected cells via real-time detection polymerase 
chain reaction (RTD-PCR) and western blotting . We also 
analyzed the effects on transcription factors associated 
with HBV cccDNA, such as cAMP response element binding 
(CREB) protein and CREB binding protein (CBP) . Since the 
intracellular signal transduction of Notch receptor is regu-
lated by ubiquitin-proteasome activity, we also analyzed 
the levels of E3 ubiquitin ligase ITCH and ubiquitin coop-
erator Numb . Results: RTD-PCR showed that entecavir 
administration resulted in the overexpression of Jagged1, 
Notch1, and Hes1 in HepAD38 and HepG2 .2 .15 .7 cells . CBP, 
CREB, E3 ubiquitin ligase ITCH, and Numb were also over-
expressed . The administration of PEG-IFN to HBV-infected 
cell lines resulted in the same overexpression patterns of 
the Notch signaling proteins CBP, CREB, ITCH, and Numb . 
Moreover, HBV cccDNA was suppressed by entecavir or 
IFN treatment . In contrast, administration of shRNA of 
the Notch ligand Jagged1 and the γ-secretase inhibitor 
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N-[N-(3,5-difluorophenacetyl)-l-alanyl]-S-phenylglycine 
t-butyl ester, which inhibits Notch signaling, resulted in 
enhanced proteasome activity and decreased levels of 
Hes1, transcription factor CBP, and CREB, as well as HBV 
cccDNA suppression . We found that the mechanisms of 
Notch modulation differed between Notch inhibitors 
and HBV antiviral drugs and that HBV antiviral drugs 
affected HBV cccDNA independently of the Notch-Hes-
CREB circuitry . Conclusion: Entecavir and IFN administra-
tion resulted in HBV antiviral effects and enhanced Notch 
signaling compared with the effects of direct Notch inhi-
bition, suggesting different antiviral effects on the intra-
nuclear HBV genome .
Disclosures:

Hikari Okada - Employment: Kanazawa University
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Accumulation of the Large Hepatitis B Surface 
Antigen Predisposes Hepatocytes to IFNα Medi-
ated Cell Death.
Ian Baudi, Masanori Isogawa, Keigo Kawashima, 
Yasuhito Tanaka; Dept of Virology and Liver Unit, Nagoya 
City University Graduate School of Medical Sciences, Nagoya, 
Japan

[Background and Aims] Approximately 20% of chronic 
hepatitis B patients who receive IFNα treatment experi-
ence a sustained virological response (SVR), which is often 
associated with hepatitis . However, the molecular basis 
for the SVR and liver disease in IFNα treated patients is 
not well-understood . The large hepatitis B surface antigen 
(LHBs) is poorly secreted and accumulates in the endo-
plasmic reticulum (ER) when overproduced, causing 
ground glass hepatocytes . Here we examined whether and 
how IFNα induces cell death in LHBs accumulating hepato-
cytes . [Methods] To determine whether IFNα is cytotoxic 
to hepatocytes accumulating LHBs, we intravenously 
injected 5 million international units (MIU) or 0 .5 MIU of 
recombinant mouse IFNα into groups of transgenic mice 
that express LHBs in the hepatocytes (LHBs-Tg mice) and 
their non-transgenic (non-Tg) littermates . The mice were 
then sacrificed at 0, 2, 4, 8, 24, and 48-hour time points 
post IFNα treatment and analyzed for serum ALT (sALT) . 
Intrahepatic induction of interferon stimulated genes 
(ISGs) and ER stress response associated molecules such as 
CEBP homologous protein (CHOP), phosphorylated-PERK 
(p-PERK), and spliced X-box binding Protein-1 (sXBP-1), 
were monitored using quantitative-PCR and Western Blot . 
[Results] Untreated LHBs-Tg mice showed an increase in 
sALT (100-300 IU/L) in association with intrahepatic expres-
sion of CHOP, p-PERK and sXBP-1, suggesting that LHBs 
accumulation induced ER stress and caused spontaneous 
hepatitis . Importantly, sALT began to increase at 8 hours 
after 5MIU IFNα treatment in LHBs Tg mice and peaked 
at 24 hours (3758±649) while 0 .5MIU did not exacerbate 
liver disease . IFNα treatment did not cause liver disease in 
non-transgenic mice suggesting that liver disease induced 

by IFNα was dependent on LHBs accumulation in the 
hepatocytes . Intrahepatic ISGs were similarly induced in 
LHBs-Tg and non-Tg mice after IFNα treatment, peaking 
between 4 to 8 hours before quickly returning towards 
baseline levels at 24 hours, suggesting that ISG induction 
is not directly correlated with hepatitis . Interestingly, 
during peak ISG induction, p-PERK and sXBP-1 expres-
sion were transiently suppressed . As p-PERK and sXBP-1 
returned towards baseline levels, CHOP began to increase 
markedly from 8 hours and peaked at 24 hours in direct 
correlation with sALT . Collectively, these results suggest 
that IFN signaling induces liver disease by perturbing ER 
stress responses . [Conclusions] IFNα causes cell death in 
hepatocytes that accumulate LHBs and ER stress . This may 
represent a novel modality by which the innate immune 
response specifically eliminates hepatocytes infected with 
hepatitis B virus .
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Kinetics of HBsAg and HBV-DNA in patients 
undergoing DAAs therapy for chronic  
hepatitis C
Piero Colombatto1, Riccardo Gattai1, Daniela Cavallone1, 
Filippo Oliveri1, Gabriele Ricco1, Barbara Coco1, Antonio Sal-
vati1, Veronica Romagnoli1, Pierpaola Tannorella1, Ferruc-
cio Bonino2,3, Maurizia R. Brunetto1,4; 1Hepatology Unit and 
Laboratory of Molecular Genetics and Pathology of Hepatitis 
Viruses, Reference Centre of the Tuscany Region for Chronic 
Liver Disease and Cancer, University Hospital of Pisa, Pisa, 
Italy; 2University of Pittsburgh Medical Center Institute for 
Health, Chianciano Terme, Siena, Italy; 3Fondazione Italiana 
Fegato, AREA Science Park, Campus Basovizza, Trieste, Italy; 
4Internal Medicine, Department of Clinical and Experimental 
Medicine, University of Pisa, Pisa, Italy

Background HBV co-infection in patients with chronic 
hepatitis C (CHC) is considered a condition to be moni-
tored for the risk of re-activation of HBV replication 
during therapy with Direct Acting Antivirals (DAAs) . We 
investigated the early kinetics of HBsAg, HBV-DNA and 
IP-10 to better understand the virological and immuno-
logical events that occur in this setting . Methods Out 
of 540 patients (pts) who completed 12-week follow-up 
after DAAs treatment by March 2017 at the Hepatology 
Unit of the University Hospital of Pisa (Italy), 11 (2 .0%) 
were HBsAg positive, 6 untreated Inactive Carriers (IC) 
and 5 chronic hepatitis B pts on therapy with Nucleo-
side Analogues (NUC): 1 F1, 6 F3 and 4 F4 METAVIR . In 
all pts we tested HBV-DNA (Cobas Taqman, Roche) and 
HBsAg (Architect, Abbott) at the following time points: 12 
weeks before DAAs start (Pre-T), baseline (BL), week 4 (T4) 
and 12 (T12) during DAAs and week 12 post-treatment 
follow-up (FU12) . Interferon-gamma-induced protein 10 
(IP-10) was tested at BL, T4, T12 and FU12 (IP-10 ELISA Kit, 
Invitrogen) . Results HCV clearance and ALT normalization 
was achieved in all pts . HBV-DNA was undetectable (LLD: 
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12 IU/mL) at all time-points in the 5 NUC treated pts and in 
2 IC . Among the remaining 4 IC, HBV-DNA levels peaked at 
T4 in 3 pts (median Log T4: 3 .24 vs BL: 1 .62) and remained 
undetectable in the other one, whose viremia became 
detectable at the end of therapy (1 .64 Log) . HBsAg and 
IP-10 levels significantly (T test for paired data) decreased 
during DAAs therapy as shown in the Table . ALT decline 
was not influenced by the HBV-DNA fluctuations . At 
FU12 there was a trend for a greater HBsAg decline in IC 
than in NUC treated pts (Delta Log: -0 .42 ± 0 .45 vs -0 .03 ± 
0 .13; P=0 .09 by ANOVA) . Conclusions A temporary, mild 
increase of HBV replication may occur in HBV-HCV co-in-
fected individuals early during DAAs in association with a 
progressive decline of serum HBsAg and a rapid decrease 
of IP-10 levels . HBV-DNA fluctuations did not lead to any 
clinical event in IC . The asymmetry of HBV markers kinetics 
needs further investigation .
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Liver fibrosis is associated with subclinical 
atherosclerosis in patients with chronic hepa-
titis B: Results from a prospective multicentre 
study.
Cristina Marcos-Fosch1, Fernando Martínez-Valle4, Fab-
rizio Bronte3, Mar Riveiro-Barciela1,2, Olimpia Orozco4, Anto-
nio Craxì3, Rafael Esteban1,2, Maria Buti1,2; 1Liver Unit, Internal 
Medicine Department, Hospital Universitari Vall d’Hebron, 
Barcelona, Spain; 2Centro de Investigación Biomédica en Red 
de Enfermedades Hepáticas y Digestivas (CIBERehd), Barce-
lona, Spain; 3Sezione di Gastroenterologia, DiBiMIS, University 
of Palermo, Palermo, Italy; 4Systemic Diseases Unit, Internal 
Medicine Department, Vall d’Hebron Hospital, Barcelona, Bar-
celona, Spain

Background: HCV and HIV are associated with cardio-
vascular events . In chronic Hepatitis B (CHB) subjects, a 
pro-inflammatory state with high risk of carotid plaque 
[Ishizaka N . Circulation 2002] and worse outcome after 
acute myocardial infarction [Kuo PL . Medicine 2016] have 
been reported . We have previously shown that subjects 
chronically infected by HBV presented increased inti-
ma-media thickness (IMT) compared with healthy controls 
[Riveiro-Barciela, EASL 2016] . The aim of the study was to 
assess the presence of subclinical atherosclerosis in patients 
chronically infected by HBV and its relation to the severity 
of the disease . Methods: Multicenter prospective study 
including 201 untreated patients of whom 58 (24%) had 
CHB (HBV DNA >20 .000 + ALT >2xULN or HBV DNA >2 .000 
IU/mL plus liver biopsy with at least moderate fibrosis 
(ISHAK score >2) and 143 were HBV carriers (no evidence 
of liver damage) . The cardiovascular risk was evaluated by 
the presence of metabolic syndrome, NAFLD score, tran-
sient elastography with controlled attenuation parameter 

(CAP) and carotid Doppler study . Subclinical atheroscle-
rosis was defined by an increased IMT (≥1 .2mm) and/or 
presence of atheroma plaques . Results: 115 (57%) were 
male, mean age 47±13 years . Cardiovascular risk factors: 
19% arterial hypertension, 17% dyslipidemia, 10% BMI > 
30, 5% diabetes . 7 .5% met criteria of metabolic syndrome . 
58 (24%) presented CHB: 44 (76%) moderate fibrosis and 
14 (24%) liver cirrhosis . Distribution of risk factors was 
similar, except for dyslipidemia, higher in chronic HBV 
carriers (20% vs 6%, p=0 .015) . Subclinical atherosclerosis 
was found in 49 (24%), finding more frequent among 
those with CHB than chronic HBV infection (40% vs 20%, 
p=0 .005) . This difference was even higher in patients 
with liver cirrhosis (50% vs 23%, p=0 .029) . Patients with 
subclinical atherosclerosis presented higher tobacco expo-
sure, alcohol intake, older age, arterial hypertension, 
dyslipemia, CHB state and increased GGT, HbA1c and CAP . 
Factors independently associated with the presence of 
subclinical atherosclerosis in the multivariate analysis were 
older age (<50 vs >50 years, OR: 25, p<0 .001), GGT levels 
(<35 vs >35 IU/mL, OR: 2 .99, p=0 .015), and CHB (OR: 2 .91, 
p= 0 .02) . NAFLD score was >0 .676 in 4 cirrhotics patients, 
2 with subclinical atherosclerosis but no cardiovascular risk 
factors for NAFLD . Conclusions: Subclinical atherosclerosis 
was more frequent in patients with CHB than HBV carriers . 
Independent factors associated with subclinical atheroscle-
rosis were age, GGT levels and CHB . These data suggest 
that HBV infection is a cardiovascular risk factor, especially 
in presence of liver fibrosis .
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Hepatitis B virus up-regulates IL8 expression 
via endoplasmic reticulum stress and leads to 
suppress interferon responsiveness
Masataka Tsuge1,2, Nobuhiko Hiraga1,2, Takuro Uchida1,2, 
Eisuke Murakami1,2, Hiromi Abe-Chayama2,3, Daiki Miki2,4, 
Michio Imamura1,2, Yoshiiku Kawakami1,2, Hiroshi Aikata1,2, 
Hidenori Ochi1,2, Kazuaki Chayama1,2; 1Department of Gas-
troenterology and Metabolism, Division of Frontier Medical 
Science, Programs for Biomedical Research Graduate School 
of Biomedical Science, Hiroshima university, Hiroshima, 
Japan; 2Liver Research Project Center, Hiroshima University, 
Hiroshima, Japan; 3Center for Medical Specialist Graduate 
Education and Research, Institute of Biomedical and Health 
Sciences, Hiroshima University, Hiroshima, Japan; 4Laboratory 
for Digestive Diseases, RIKEN Center for Integrative Medical 
Sciences, Hiroshima, Japan

Background & Aims: Since next-generation sequencing 
(NGS) has been developed, more sensitive and more infor-
mative gene expression profiles could be obtained . In this 
study, we used human hepatocyte chimeric mice, in which 
T cells and B cells were depleted and whose liver highly 
replaced human hepatocytes, and analyzed direct influ-
ences on human hepatocytes by hepatitis B virus (HBV) 
infection under immunodeficient conditions . Methods: 
Twelve chimeric mice were prepared and divided into 
three groups (Group A; without HBV infection, Group B; 
10 days of HBV infection, Group C; 8 weeks of HBV infec-
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tion) . Human hepatocytes were corrected from these 
mouse livers and gene expression analysis was performed 
by Illumina HiSeqTM 2000 sequencing platform . After 
the selection of genes whose expressions were strongly 
up-regulated by HBV infection, further analyses were 
performed in vitro for clarifying the means of induction 
for HBV life cycle . Results: Eight weeks after HBV infec-
tion, 137 genes (e .g . IL-8, CCL2 and CXCL1) were up-reg-
ulated and 17 genes (e .g . GSTA2, PDK4 and UROC1) were 
down-regulated . By KEGG pathway analysis, the regulated 
genes were significantly associated with immune system, 
infectious diseases and signaling molecules and interac-
tion . We focused on IL-8 which was most significantly 
induced gene by HBV infection and performed the further 
analyses . By the analyses of IL8 transcriptional activation, 
we found that HBx and Large HBs (L-HBs) protein regulate 
IL-8 transcription via induction of endoplasmic reticulum 
stress by disorder of calcium concentration, and this stress 
could induce IL-8 transcription via NFAT activation . Higher 
expression of IL8 could suppress interferon responsiveness 
in HBV-infected human hepatocytes and this suppression 
of interferon responsiveness could be restored by NFAT 
inhibitor . Conclusion: We found a novel regulation mecha-
nism for IL-8 transcription via endoplasmic reticulum stress 
by L-HBs protein . IL-8 might be one of the key molecule for 
obtaining the resistance to interferon treatment in HBV 
infection, and it may become a new target for improve-
ment of interferon therapy .
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The Balance of Type 1 and Type 2 Immune 
Responses in the Contexts of Hepatitis B Infec-
tion and Hepatitis D Infection
Elizabeth C. Townsend1, Grace Y. Zhang1, Rabab Ali1, 
Pallavi Surana1, Marian L. Firke1, Mi Sun Moon1, Ma 
Ai Thanda Han1, David E. Kleiner2, Christopher Koh1, 
Theo Heller1; 1Liver Diseases Branch, National Institutes of 
Health, Bethesda, MD; 2National Cancer Institute, Bethesda, 
MD

Background: Hepatitis delta virus (HDV) infection causes 
the most rapidly progressive form of chronic viral liver 
disease . Yet, compared to other forms of viral hepatitis, 
including chronic hepatitis B (HBV), little is understood 
about the underlying immune responses of HDV asso-
ciated liver disease . Aim: To characterize the systemic 
immune environments in chronic HBV and HDV at various 
stages of disease . Methods: Peripheral serum from HBV, 
HDV, and healthy control (HC) subjects were obtained . 
HBV and HDV patients (pt) were categorized by aspar-
tate aminotransferase to platelet ratio index (APRI) into 
mild (< 0 .5), moderate, and severe (> 1 .0) disease . Levels of 
cytokines and immune activation markers were assessed 
in a single treatment-naïve time point for each individual . 

Results: 129 subjects were evaluated; 53 HBV, 43 HDV 
and 33 HC . Cytokines associated with type 1 (T1) immune 
responses and chemoattraction of T1 helper T cells (Th1) 
are similarly elevated in serum from both HBV and HDV 
pt . HBV pt display higher levels of IFNg compared to HC 
(p < 0 .005) . When stratified by APRI, pt with severe HBV 
have higher IFNg compared to those with mild disease (p 
< 0 .01) . Both HBV and HDV groups show higher levels of 
TNFa and IL12p40 compared to HC (TNFa: p < 0 .05 and < 
0 .0001; IL12p40: both p < 0 .0001) . TNFa and IL12p40 levels 
also increase as APRI worsens from mild to severe HBV and 
HDV (HBV: p < 0 .05 and < 0 .01 for TNFa and IL12p40 respec-
tively; HDV: p < 0 .01 and < 0 .05 respectively) . Th1 chemo-
attractant CXCL9 is also higher in HBV and HDV pt and 
increases with disease progression (p < 0 .0001 both against 
HC; p < 0 .0001 and < 0 .01 for HBV and HDV mild vs severe) . 
Cytokines involved in type 2 (T2) immune responses and 
chemoattraction of T2 associated cells are elevated in HBV 
pt . HBV subjects display higher IL4, IL13, and CCL26 when 
compared to both HC and HDV cohorts (IL4: both p < 0 .01; 
IL13: both p < 0 .001; CCL26: p < 0 .005 and < 0 .05) . Levels of 
CCL13, a chemoattractant for T2 associated cells, are lower 
in HDV pt (p < 0 .01 and < 0 .05 against HC and HBV) . Ratios 
of key T1 and T2 cytokines were also assessed . HDV pt 
display significantly higher T1/T2 cytokine ratios than both 
HBV and HC (IFNg/IL4 ratio: p < 0 .01 and < 0 .05), while HBV 
pt show no difference to HC . Conclusion: Treatment-naïve 
HBV and HDV pt show similarly elevated levels of cyto-
kines associated with T1 immune responses . Yet, HDV pt 
display comparatively lower levels of cytokines associ-
ated with T2 responses . These differences in the systemic 
immune environments, particularly the predominance of 
T1 responses, may help explain the comparatively rapid 
and severe progression of HDV liver disease .
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Rapid Turnover of cccDNA in Chronic Hepatitis 
B Patients Who Have Failed Nucleoside Treat-
ment Due to Emerging Resistance
Qi Huang1, Bin Zhou2, Yuhua Zong1, Dawei Cai1, Yaobo Wu2, 
Haitao Guo3, Uri A. Lopatin1, Jian Sun2, Jinlin Hou2, Rich-
ard Colonno1; 1Assembly Biosciences, San Francisco, CA; 
2Hepatology Unit and Department of Infectious Diseases, 
Nanfang Hospital, Southern Medical University, Guangzhou, 
China; 3Department of Microbiology and Immunology, Indi-
ana University, Indianapolis, IN

Background: Chronic HBV infection relies on the stability 
and functionality of covalently closed circular DNA 
(cccDNA) . It remains unclear whether cccDNA persistence 
is due to a long half-life or efficient replenishment by 
either de novo infection or intracellular amplification . We 
utilized nucleotide resistance (Nuc-R) mutations as genetic 
markers to monitor cccDNA metabolism in patients failing 
Nuc treatment . Methods: Serum and liver biopsy samples 
from patients who experienced virologic breakthrough 
on lamivudine (LVD) or telbivudine (LdT) therapy were 
assessed . Serum HBV DNA and pregenomic RNA (pgRNA) 
were extracted, the reverse transcriptase (RT) region 
amplified by PCR or RT-PCR and subjected to population 
and clonal sequencing . Protein-free rcDNA and cccDNA 
from liver biopsies were extracted by a modified Hirt 
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method, digested with T5 exonuclease, amplified by PCR 
and analyzed by population sequencing . Spike-in exper-
iments were used to confirm that purified cccDNA was 
free of rcDNA . Results: Longitudinal patient serum and 
biopsy samples from two clinical studies were used to 
measure the dynamics of cccDNA pool turnover in Nuc-R 
patients . In one study (rescue treatment of LVD-R with 
adefovir (ADV)), four patients with documented LVD-R 
virus and virological breakthrough prior to enrollment, 
showed primary LVD-R variants (M204I/V, L80I & L180M) 
in 100% of serum DNA samples, but only 50-97% of LVD-R 
sequences in their serum pgRNA samples . Population 
sequencing of cccDNA from their respective liver biopsies 
(done within 6 months prior to enrollment) showed a high 
prevalence of LVD-R variants (60-85%), and only 15-40% 
wild type (wt) sequences . Thus, serum pgRNA was a much 
better biomarker for cccDNA pools than serum DNA . 
Among patients with LdT virological breakthrough from 
the randomized LdT +/- ADV treatment EFFORT study, 
one patient showed 100% LdT-R (M204I, L91I & A222T) at 
Week 88 by serum DNA sequencing, but only 50% LdT-R 
in their serum pgRNA sample . Subsequent samples (Weeks 
93/94) remained 100% LdT-R by HBV DNA, and increased 
to 95% of the pgRNA population . Conclusions: In HBV 
Nuc-R patients, pgRNA sequencing demonstrated rapid 
establishment of newly formed cccDNA harboring Nuc-R 
mutations . The significant turnover of wt pgRNA mole-
cules within 18 weeks suggests that existing cccDNA may 
decay faster than previously predicted, with little evidence 
for the maintenance of substantial pools of inactive wt 
cccDNA . The dynamic kinetics of wt cccDNA replacement 
may be further impacted by the potency of drug regimens 
and the replicative fitness of resistant variants, aspects 
that are currently under investigation .
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1504
A liver-derived secretory protein, LECT2, 
activates plasmacytoid dendritic cells and 
protects hepatocytes from HBV infection
Takayoshi Shirasaki1,2, Masao Honda1,2, Kazuhisa Murai1,2, 
Tetsuro Shimakami1, Miwako Narita3, Hirofumi Misu1, Toshi-
nari Takamura1, Seishi Murakami1, Shuichi Kaneko1; 1Depart-
ment of Gastroenterology, Kanazawa University, Kanazawa, 
Japan; 2Division of Health Science, Kanazawa University, 
Kanazawa, Japan; 3Department of Medical Technology, 
Niigata University, Niigata, Japan

Objective: Hepatitis B virus (HBV) modulates the host 
immune system to escape from viral clearance . Plasmacy-
toid dendritic cells (pDCs) produce large amounts of type 
I interferon (IFN) and proinflammatory cytokines such as 
TNF-α and CXCL10, which can inhibit viral replication . Func-
tional defects in pDCs have been reported in patients with 
chronic hepatitis B (CHB) . However, no effective therapy 

had been reported to improve pDC function in patients 
with CHB . In this study, we focused on the molecular 
functions of leukocyte cell-derived chemotaxin 2 (LECT2), 
which is a multifunctional cytokine produced in the liver . 
Functional activation of macrophages has been reported in 
the LECT2-treated Escherichia coli-injected mouse model; 
however, the functional relevance of LECT2 on pDCs has 
not been elucidated . Here, we investigated the effect of 
LECT2 on dysregulated pDCs induced by HBV infection . 
Methods: We performed gene expression profiling of 
pDCs obtained from patients with CHB and uninfected 
individuals . pDC cell lines (PMDC05) or freshly purified 
pDCs from healthy donors were co-cultured with HepG2 
or HepG2 .2 .15 cells . One week after co-culture, pDCs were 
stimulated with the influenza virus, which were recognized 
by TLR7, in the presence or absence of LECT2 . Results: In 
co-cultured PMDC05 with HepG2 .2 .15 cells, the expression 
of IFN-α, TNF-α, and CXCL10 was drastically impaired after 
stimulation with influenza virus infection . Interestingly, in 
co-cultured PMDC05 with HepG2 .2 .15 cells, western blot-
ting showed that IκB was dramatically induced and NF-κB 
activation signals were completely impaired . Interestingly, 
LECT2 dramatically suppressed IκB induction and activated 
the NF-κB signaling pathway, and almost fully restored the 
functional impairment of PMDC05 induced by co-culture 
with HepG2 .2 .15 cells . Furthermore, LECT2 enhanced the 
expression of IFN and pro-inflammatory cytokines from 
PMDC05 and suppressed HBV replication in HepG2 .2 .15 
cells . By using freshly purified pDCs from healthy donors 
and co-culture with HepG2 .2 .15 cells, similar results were 
obtained, where LECT2 activated pDCs and repressed HBV 
replication in HepG2 .2 .15 cells . Conclusion: Our results 
indicated that LECT2 directly activated pDCs, resulting 
in an enhanced innate immune response and antiviral 
activity . LECT2 also up-regulated the expression of a panel 
of cytokines, among which IFN-α, TNF-α, and CXCL10 are 
known to play important roles in HBV infection . LECT2 
might play an important role in pDC activation and could 
be a therapeutic target for CHB .
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1505
Identification of novel HLA- A*2402-restricted 
endogenous CTL epitopes derived from HBV 
genotype C
Daisuke Yamamiya, Eishiro Mizukoshi, Kiichiro Kaji, 
Kazumi Fushimi, Toshikatsu Tamai, Hidetoshi Nakagawa, 
Masaaki Kitahara, Noriho Iida, Masao Honda, Shuichi Kaneko; 
Gastroenterology, Graduate School of Medicine, Kanazawa 
University, Kanazawa, Japan

[Background & Aims] At present, 240 million people are 
chronic carriers of hepatitis B virus(HBV) in the world . 
Treatment with either interferon-alpha(IFN-α) or nucleo-
side analogues(NAs) successfully suppress serum virus, but 
eradication of HBV has not been achieved in many patients . 
As a new treatment approach for HBV, some immune 
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therapies has been considered . HBV antigen-specific cyto-
toxic T lymphocyte(CTL) is one of the attractive tools of 
virus eradication . In this study, we examined HBV-specific 
endogenous CTL epitopes presented by human leukocyte 
antigen(HLA)- A*2402, most common allele in Japan . And 
we analyzed immune responses against them using periph-
eral blood mononuclear cells(PBMCs) to investigate their 
usefulness for control and eradication of HBV . [Methods] 
HLA-A*2402-restricted HBV genotype C-derived peptides 
were synthesized using computational methods . To inves-
tigate CTL responses against these peptides, enzyme-
linked immunospot(ELISPOT) and cytotoxicity assays using 
PBMCs derived from 62 HLA-A*2402 patients with HBV 
infection were performed . They were included 9 acute 
hepatitis, 44 chronic hepatitis, 3 recovered, and 6 carriers . 
Peptide binding assays were performed to determine the 
binding affinity of the candidate peptides . The candi-
date peptides were injected into HLA-A*2402 transgenic 
mice(Tgm) to investigate the safety and immunogenicity 
in vivo . We confirmed if these peptides were processed 
endogenously, using HepG2(HLA-A*2402) transfected 
with HBV genotype C [Results] A total of 93 peptides 
derived from HBV-specific epitopes was synthesized; 31 
from large S region, 14 from precore/core region, 4 from 
x region, and 44 from polymerase region . Six peptides 
were recognized by PBMCs of at least 4 patients according 
to ELISPOT assay . Immune response of these peptides 
enhanced after NAs therapy . Three of 6 peptides showed 
a high binding affinity for HLA-A*2402 molecule . Two of 6 
peptides could induce peptide-specific CTLs by stimulating 
PBMCs of HBV patients . In the vaccination study of Tgm 
using these 6 peptides, 4 of 6 peptides showed signifi-
cant immune response in ELISPOT assay using splenocytes 
from the Tgm after vaccination . We confirmed that two 
peptides were processed endogenously by ELISPOT assay 
using HepG2 transfected with HBV genotype C . Addition-
ally, a epitope had correlation between immune response 
and HBV core related antigen(HBcrAg) . [Conclusion] We 
identified novel HLA-A*2402-restricted endogenous CTL 
epitopes derived from HBV genotype C . These epitopes 
have potential as new tools to characterize T cell immu-
nity, and also may serve as candidate antigens for a thera-
peutic vaccine against HBV infection .
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1506
Fusion HBx from HBV integrant might be 
implicated in hepatocarcinogenesis through 
dysregulation of ER stress response
Ryosuke Muroyama1, Ryo Nakagawa1,2, Yoshimi Kaise1, 
Yasuo Matsubara1, Lay A. Lim1, Naoya Kato3; 1Institute of 
Medical Science, University of Tokyo, Division of Advanced 
Genome Medicine, Tokyo, Japan; 2Department of Gastroen-
terology and Liver Disease, Jikei University School of Medicine, 
Tokyo, Japan; 3Department of Gastroenterology, Graduate 
School of Medicine, Chiba University, Chiba, Japan

Backgrounds/Objectives: Hepatitis B virus (HBV) infec-
tion is a major risk factor for hepatocellular carcinoma 

(HCC) worldwide, and HBV X protein (HBx) is potentially 
the most oncogenic among HBV-coding proteins . On the 
other hand, HBV integration is frequently observed in HCC 
and suggested to contribute to the development of HCC . 
However, the molecular mechanism of hepatocarcinogen-
esis by HBV integration remains unclear . In this study, we 
identified the fusion HBx, the HBx-human fusion protein 
derived from HBV integrant, in Hep3B cells and investi-
gated its role in hepatocarcinogenesis . Methods: 1) We 
identified fusion HBx translated from HBV integrant in 
Hep3B cells, and established stably HBx knocked-down 
(KD) cells by siRNA . 2) Using KD cells, we examined the 
effect of fusion HBx on cell growth and invasion ability in 
vitro, and tumorigenicity in vivo . 3) We compared anchor-
age-independent growth ability in soft agar and trans-
activation ability of wild HBx and fusion HBx . 4) Using 
microarray, we examined the expression profile of mRNAs 
and miRNAs in KD cells, and performed gene set enrich-
ment analysis (GSEA) to investigate the signature of fusion 
HBx . Results: 1) The fusion HBx consisted of 1-140 amino 
acids of HBx followed by 61 amino acids from human 
genome, and we confirmed that the fusion HBx in KD cells 
disappeared by immunofluorescence . 2) In KD cells, cell 
proliferation and invasion ability was significantly reduced 
compared to the parental cells . Moreover, KD cells could 
not develop any visible tumor in nude mice while parental 
cells could . 3) The fusion HBx had anchorage-independent 
growth ability in soft agar although its transactivation 
ability was abrogated . 4) There were 306 up-regulated 
and 116 down-regulated genes in KD cells compared to 
the parental cells . On the contrary, there was no miRNA 
which was differentially expressed in KD cells . In GSEA, the 
up-regulated genes in KD cells were significantly enriched 
in an endoplasmic reticulum (ER) stress response . Further 
analysis revealed that the fusion HBx dysregulated ER 
stress response via the modification of ATF3, ATF4, and 
ATF6 transcription . Interestingly, the effects of fusion HBx 
on ER stress signaling pathway were similar to those of 
C-terminal truncated HBx, but significantly different from 
those of wild HBx . Conclusions: Fusion HBx from HBV 
integrant might be implicated in hepatocarcinogenesis 
through dysregulation of ER stress response, and could 
be an attractive target for the treatment of HBV-induced 
HCC .
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1507
Change in T cell cytokines and Tregs as 
markers of HBV reactivation in patients with 
hepatocellular carcinoma
Sung Won Lee1,2, Hae Lim Lee1,2, Sun Hong Yoo1,2, Jung 
Hyun Kwon1,2, Soon woo Nam1,2, Jeong Won Jang1,2; 1Division 
of Hepatology, Department of Internal Medicine, College of 
Medicine, The Catholic University of Korea, Seoul, Korea (the 
Republic of); 2Catholic University Liver Research Center, Seoul, 
Korea (the Republic of)

 Aims The T cell mediated immunity has a crucial role in 
hepatitis B virus (HBV) reactivation but its underlying mech-
anism has not been clarified thus far . We aimed to eval-
uate the association between the various T cell cytokines, 
regulatory T cells (Treg) and HBV reactivation in patients 



804A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

with hepatocellular carcinoma (HCC) . Methods A total of 
252 consecutive patients who were diagnosed with HCC at 
Incheon St Mary’s hospital between 2011 and 2012 were 
enrolled . Of these patients, 50 patients with HBV related 
HCC who did not receive antiviral therapy were analyzed . 
We have serially checked 13 serum T cell cytokines (IL-1β, 
-2, -4, -5, -6, -9, -10, -L-12p7, -13, -17A, -22, IFN-γ, TNF-α) 
and markers of Treg (CD4, CD25, FOXP3) at baseline, 3 and 
7 days after the first cycle of TACE and before the second 
TACE . The association between each markers and time to 
HBV reactivation were investigated . Results Overall, 62% 
of the patients experienced an episode of HBV reactiva-
tion during the median follow-up period of 23 .9 months . 
Reactivation-associated hepatitis developed in 14% of the 
patients and severe hepatitis in 10% . In univariate anal-
ysis, baseline TNFα, HBV DNA and IL-6 before the second 
TACE were associated with HBV reactivation . Multivariate 
analysis showed that low baseline TNFα (P=0 .037) and 
high IL-6 before the second TACE (P=0 .019) were the inde-
pendent factors associated with HBV reactivation . Also, 
a 39 .4-948 .9 fold-increase in the IL-6 was observed in 4 
out of 5 HBV reactivation cases that developed within 4 .3 
months, whereas no difference was observed except for 
one case in the non-reactivation group . Conclusions Our 
study demonstrated the dynamic change in T-cell medi-
ated immunity that causes HBV reactivation during HCC 
therapy . Low baseline Th1 cytokine TNFα is associated 
with HBV reactivation, and on-treatment IL-6 may be used 
as a surrogate marker of HBV reactivation .
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1508
Clinics features of HBeAg-positive treat-
ment-naïve chronic hepatitis B patients with 
precore and/or basal core promoter mutations
Li-Bo Yan, Xiao-Qiong Tang, Lang Bai, Hong Tang; Center of 
Infectious Diseases, West China hospital of Sichuan university, 
Chengdu, China

Abstract : Precore or/and basal core promoter (PC/BCP) 
mutations are frequently detected in hepatitis B e antigen 
(HBeAg)-negative chronic hepatitis B (CHB) patients, but 
little is known about their prevalence and clinical features 
in HBeAg-positive CHB patients . Methods:186 treat-
ment-naïve HBeAg-positive CHB patients were consec-
utively included . We assessed ALT, HBsAg, HBV- DNA 
levels, HBV genotypes, PC/BCP mutants and liver stiff-
ness measurement (LSM) in those patients . Results: PC/
BCP mutations were detected in 40 .31% HBeAg-positive 
CHB patients . The prevalence of HBV WT, PC, BCP and 
combined PC/BCP mutants was 59 .68%, 20 .97%, 13 .44% 
and 5 .91%, respectively . Patients with any PC or BCP muta-
tions had higher ALT levels (50 versus 25 IU/L, P<0 .001) 
and LSM values (11 .68 versus 6 .48 kpa, P<0 .001) . The mean 
serum HBsAg and HBV DNA levels in patients with BCP 
mutants (including BCP mutants only and combined PC/
BCP mutants) were lower than patients with wild-type 
virus (HBsAg 3 .34 versus 4 .33 log10 IU/mL, P<0 .001, 3 .74 
versus 4 .33 log10 IU/mL, P=0 .002; HBV DNA 6 .43 versus 7 .42 
log10 copies/mL, P<0 .001, 7 .16 versus 7 .42 log10 copies/
mL, P=0 .012) . The PC and/or BCP mutants were found 
to be more prevalent in patients with IC phase than IT 
phase (39/59 versus 36/129, P<0 .001) . Conclusions : The PC/
BCP mutants were frequent (40 .31%) in treatment-naive 

HBeAg-positive CHB patients . HBV BCP mutations are asso-
ciated with low levels of both serum HBsAg and HBV DNA, 
but a higher ALT levels and LSM values . The emergence 
of PC/BCP mutations might be an indicator showing that 
HBeAg positive patients were experiencing immune clear-
ance phase .
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1509
Characterization of Hepatitis B Virus 
(HBV)-Specific T-Cell Dysfunction in Korean 
patients with chronic HBV infection
Pil Soo Sung, Dong Jun Park, Jung-Hee Kim, Jeong Won Jang, 
Si Hyun Bae, Seung Kew Yoon; The Catholic University of 
Korea, Liver Research Center, Seoul, Korea (the Republic of)

Aims: Chronic hepatitis B virus (HBV) infection is typically 
established neonatally and progresses through different 
phases: immune tolerant (IT), immune clearance (IC), inac-
tive carrier (IC), and HBeAg-negative chronic hepatitis . 
In this study, we aimed to characterize HBV-specific T 
cell response in the patients of chronic HBV infection in 
Korea . Methods: We formed CHB cohort with 20 immune 
tolerant, 20 immune clearance, and 30 patients with 
antiviral treatment . After isolation of peripheral blood 
mononuclear cells (PBMCs), we performed Enzyme-Linked 
ImmunoSpot (ELISPOT) assay directly ex vivo, and intra-
cellular cytokine staining (ICCS) after in vitro short-term 
peptide stimulation, using mixture of HLA-A2 restricted 
epitopes of HBV proteins . Moreover, we performed ex 
vivo pentamer staining assay to identify HCV-specific CD8+ 
T cells and examined the expression of PD-1 and CD127 
in pentamer-positive cells . Results: Direct ex vivo ELISPOT 
using minimal epitope mixture showed HBV-specific T cell 
dysfunction in both IT and IC phase patients . However, 
some patients with current antiviral therapy or recent 
discontinuation of antiviral therapy showed modest ex 
vivo ELISPOT response . In vitro short-term peptide stimula-
tion of PBMCs showed IFN-γ-producing CD8+ T cells were 
enriched after culture in patients with current antiviral 
therapy or recent discontinuation of antiviral therapy . 
Interestingly, short-term culture of PBMC also showed that 
some IT patients can have HBV-specific CD8+ T cells with 
the ability to produce IFN-γ . Ex vivo Pentamer staining 
revealed that HBV-specific CD8+ T cells showed lower level 
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of PD-1 in patients with antiviral treatment than theose 
in IT or IC phases . Conclusion: Collectively, our data shows 
HBV-specific T-cells are defective in IT and IC phases of 
Korean patients with chronic HBV infection, and antiviral 
therapy may restore IFN-γ-producing function of these 
cells .
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1510
Novel non-canonical genetic rearrangements 
termed “complex structural variations” in HBV 
genome
Kei Fujiwara, Kentaro Matsuura, Kayoko Matsunami, 
Etsuko Iio, Shunsuke Nojiri, Takashi Joh; Nagoya City Univer-
sity Graduate School of Medical Sciences, Nagoya, Japan

Backgrounds and aims: Chronic hepatitis B virus (HBV) 
infection is an important worldwide public health issue . 
Further knowledge on the characteristics of HBV will facil-
itate its eradication . Genome structural variations (SVs) 
are defined by its canonical form such as duplication, dele-
tion, and insertion . However, recent studies have reported 
non-canonical genetic rearrangment termed “complex 
SVs” that cannot be explained by those canonical SVs . 
Complex combinations of deletions, insertions, and dupli-
cations characterized “complex SVs” . A HBV strain (UK2) 
with an unusual genetic rearrangement reported previ-
ously was analyzed and was confirmed as the first HBV 
strain with “complex SVs” . Thus, this study was conducted 
to find additional HBV strains with “complex SVs” . In 
addition, detailed analyses were performed in order to 
investigate rearrangement patterns and virological char-
acteristics of the non-canonical genetic rearrangement . 
Methods: A search of published articles in PubMed was 
performed . In addition, HBV genetic sequences deposited 
in databases were inspected . The retrieved nucleotide 
sequences were aligned with the reference sequence (HBV 
genotype A (HBV/A), V00866) and the consensus refer-
ence sequences of HBV/A to HBV/E using the CLUSTAL 
W software program, and the architecture of each rear-
rangement in the candidate strains was analyzed by 
bioinformatical tools . Results: A total of 16 HBV strains 
were retrieved, and confirmed as harboring complex SVs 
by bioinformatical analysis . The complex SVs in six strains 
(37 .5%) were composed of deletion, insertion, and dupli-
cation . The complex SVs in another six strains (37 .5%) 
consisted of deletion and insertion, followed by insertions 
and duplication in three strains (18 .8%), and deletion 
and duplication in one strain (6 .3%) . In addition, unique 
preS1 promoter insertions, which contained the hepato-
cyte nuclear factor 1 binding site, were observed in seven 
(43 .8%) of 16 strains . Regarding HBV genotypes, four 
strains (25 .0%) were HBV/E, and there were two strains 
(12 .5%) each of HBV/A, and HBV/D . There was one strain 
each of HBV/C, and HBV/I . In addition, four strains (25 .0%) 
were recombinant strains . The HBV genotype could not 
be determined in two . Regarding the country of origin, 

there were five strains (31 .3%) each from Africa, Europe, 
and Asia . One strain (6 .3%) was from Middle East . Conclu-
sions: We searched for and analyzed HBV strains with 
complex SVs, which are completely different from known 
mutations or rearrangements, in this study . It was demon-
strated that 16 HBV strains with complex SVs consisted of 
various combinations of canonical SVs .
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Hepatitis B Virus-specific T Cell Responses Are 
Regulated by Type I Interferon Signaling and 
Correlated with Intrahepatic Antigen Expres-
sion
Keigo Kawashima1,2, Masanori Isogawa1, Susumu Hama-
da-Tsutsumi1, Satoru Saito2, Yasuhito Tanaka1; 1Nagoya City 
University Graduate School of Medical Science, Nagoya, 
Japan; 2Yokohama City University School of Medicine, Yoko-
hama, Japan

[Background and Aims] Genetic variation of hepatitis B 
virus (HBV) strongly influences the outcome of infection . 
However, very little is known about the immunological 
basis of the distinct outcomes with different HBV clones . 
The aim of this study is to determine whether the clear-
ance rate of HBV clones is regulated by HBV-specific CD8 
T cell responses and type I interferon (IFN-I) signaling . 
[Methods] Three HBV clones (Aa, C22, and D60) were 
introduced into C57BL/6 (B6) mice by hydrodynamic injec-
tion (HDI) . Serum HBs antigen (HBsAg) was monitored on 
days 1, 4 and 14 after HDI, and intrahepatic expressions 
of HBV DNA, HBV mRNA and HBcAg were examined on 
days 4 and 14 . These viral parameters were correlated with 
HBV-specific CD8 T cell responses in the liver on day 14 . To 
determine the impact of IFN-I signaling on HBV clearance 
and the induction of HBV-specific CD8 T cell responses, the 
aforementioned parameters were monitored after HBV 
was introduced into B6 mice treated with an IFN-I inducer 
polyinosinic-polycytidylic acid (poly I:C) and into IFN-α/β 
receptor deficient (IFN-αβR-/-) mice . [Results] The clearance 
rate of serum HBsAg as well as intrahepatic HBV DNA and 
mRNA varied between clones, with clone C22 persisting 
the longest and D60 the shortest . Clone Aa showed inter-
mediate phenotype . Interestingly, the delayed clearance 
of C22 was associated with weak HBcAg expression on 
day 4 and HBV-specific CD8 T cell responses on day 14 in 
the liver, while the rapid clearance of D60 with strong 
HBcAg expression and T cell responses . Unexpectedly, 
poly I:C treatment did not enhance HBV-specific CD8 T cell 
responses in the C22 transduced mice, while it significantly 
reduced CD8 T cell responses in the D60 transduced mice, 
suggesting that stimulation of IFN-I signaling at the time 
of HBV transduction have a detrimental effect on HBV-spe-
cific CD8 T cell responses . Consistent with this notion, 
robust HBV-specific CD8 T cell responses to clone C22 were 
induced in IFN-αβR-/- mice, resulting in accelerated HBV 
clearance . Importantly, the induction of HBV-specific CD8 
T cell responses in IFN-αβR-/- mice was associated with 
enhanced HBcAg expression during the early phase of 
HBV transduction . [Conclusions] IFN-I signaling negatively 
regulates HBV-specific CD8 T cell responses in association 
with reduced HBV antigen expression . Understanding the 
basis of IFN-I mediated T cell suppression may allow us to 
improve the therapeutic efficacy of IFN-α treatment .
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1512
Detection of hyper-conserved regions in the 
hepatitis B virus X gene in chronic hepatitis B 
patients, potentially useful for targeted gene 
therapy
Carolina Gonzalez2, Maria Francesca Cortese2,3, David Taber-
nero1,2, Mar Riveiro-Barciela1,4, Rosario Casillas2,3, Josep Gre-
gori1,5, Marçal YII2, Cristina Godoy2,3, Sara Sopena1,2, 
Josep Quer1,3, Rafael Esteban1,4, Maria Buti1,4, Francisco Rodri-
guez-Frias1,2; 1Centro de Investigación Biomédica en Red de 
Enfermedades Hepáticas y Digestivas (CIBERehd), Barcelona, 
Spain; 2Liver Pathology Unit, Department of Biochemistry and 
Microbiology, Hospital Universitari Vall d’Hebron, Universitat 
Autónoma de Barcelona (UAB), Barcelona, Spain; 3Viral hepa-
titis, Liver Disease Unit, Vall d’Hebron Research Institute, Bar-
celona, Spain; 4Liver Unit, Hospital Universitari Vall d’Hebron, 
Universitat Autónoma de Barcelona (UAB), Barcelona, Spain; 
5Roche Diagnostic SL, Sant Cugat del Vallés, Spain

Background: HBsAg loss is rare with current anti-hepa-
titis B virus (HBV) therapies . The HBV X protein (HBx) is 
essential for viral replication and disease progression, 
making it a feasible target for curative anti-HBV therapy . 
The insertions and deletions described in the 3’ end of 
the HBx coding region seem to rule it out as candidate 
for small interfering RNA targeted therapy . This study 
aimed to examine the HBV genome fragment containing 
the 5’-end of HBx transcripts to detect hyper-conserved 
regions, possible candidates for targeted gene therapy . 
Methods: In 27 chronic hepatitis B (CHB) treatment-naïve 
patients (17 HBeAg -ve and 10 HBeAg +ve), ranging from 
asymptomatic carriers to patients with cirrhosis and hepa-
tocellular carcinoma and with different HBV genotypes 
(5 A, 1 B, 7 C, 9 D, 2 E, 2 F, 1 H), we selected a serum 
sample showing HBV-DNA >2000 IU/mL . We assessed the 
variability of the HBV region from nucleotides (nt) 1255 to 
1611 by calculating the information content (IC) of each nt 
position in a multiple alignment of all sequences obtained 
by next-generation sequencing . Results: A median of 4578 
sequences/patient (2487-9279, IQR 2817) were obtained . 
No significant percentages of insertions/deletions were 
found . IC analysis (Figure) showed 2 hyper-conserved 
regions (nt 1255 to 1286, and nt 1519 to 1603), in which a 
Kunitz-like domain coding region resides (approximately 
nt 1553 to 1579) . Conclusions: The HBV genome frag-
ment containing the 5’ end of HBx transcripts presented 
hyper-conserved regions regardless of the patients’ clin-
ical stage or HBV genotype, indicating potential utility for 
targeted gene therapy against HBx expression . Further 
investigation is required to assess the essentiality of 
these regions . Funding: Instituto de Salud Carlos III (grant 
PI15/00856), co-financed by the European Regional Devel-
opment Fund (ERDF) .
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1513
Critical adaptive immune regulators are differ-
entially regulated in kidney transplant recipi-
ents with or without chronic hepatitis B.
Jan Sperl1, Petra Hruba3, Eva Girmanova3, Irena Tycova3, 
Sona Frankova1, Klara Chmelova1, Ondrej Viklicky2; 1Depart-
ment of Hepatogastroenterology, Institute for Clinical and 
Experimental Medicine, Prague, Czech Republic; 2Department 
of Nephrology, Institute for Clinical and Experimental Med-
icine, Prague, Czech Republic; 3Transplantation Laboratory, 
Experimental Medicine Centre, Institute for Experimental 
Medicine, Prague, Czech Republic

Background: Treatment of chronic hepatitis B (HBV) with 
nucleos(t)ide analogues improves survival of HBV-infected 
kidney transplant recipients . Although antiviral treatment 
prevents HBV reactivation and liver disease progression 
in immunosuppressed patients, there is ongoing immune 
modification by residual HBV replication . We have previ-
ously shown that HBV-infected kidney transplant patients 
have improved long-term survival compared to HBV-nega-
tive kidney transplant patients . Here we hypothesize that 
in kidney transplant patients, HBV infection will have a 
distinct signature of adaptive immune response regula-
tors . Methods: Using RT-qPCR analysis of whole peripheral 
blood, we compared expression of 28 genes previously 
associated with immune tolerance in kidney or liver trans-
plantation, in two groups of kidney transplant recipients 
with long-term stable graft function while on immune 
suppression . The HBV group (n=9) consisted of patients 
with chronic HBV with negative viremia on antiviral treat-
ment (2 tenofovir, 4 adefovir, 3 lamivudine); 7 males and 2 
females, mean age 62 years (range 46–71), 14 years (6–18) 
after transplantation, with mean serum creatinine level of 
1 .4 (0 .8–3 .8) mg/dL . A non-HBV group of renal transplant 
recipients (n=8) was matched to the HBV group based on 
sex, age, graft function, time after transplantation and 
immunosuppressive regimen . The relative gene expression 
values were determined using the 2-ΔΔCt method and the 
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groups were compared using Mann-Whitney test . Results: 
The expression of GATA3, TCL1A, IL10, TNFA and SENP6 
differed between the HBV and non-HBV group of renal 
transplant recipients . We found significantly increased 
expression of genes associated with adaptive immune 
tolerance markers (GATA3, an activator involved in Th2 
differentiation; IL10, an anti-inflammatory cytokine) as 
well as genes associated with immune stimulation (TCL1A, 
a T-cell co-activator; TNFα, a pro-inflammatory cytokine) . 
There was decreased expression of SENP6, a regulator 
of NFκB activity . Conclusion: Residual HBV replication in 
renal transplant recipients treated for chronic hepatitis 
B, is associated with the upregulation of several genes 
known to regulate adaptive immune response . The biolog-
ical significance of this finding in kidney transplant recipi-
ents remains to be elucidated .

Disclosures:

Jan Sperl - Advisory Committees or Review Panels: MSD, Abbvie; Grant/
Research Support: Abbvie; Speaking and Teaching: MSD, Abbvie

Sona Frankova - Consulting: Abbvie, MDS
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1514
Differential Genotype-Dependent Induction Of 
Cellular Epigenetic Changes By HBV X Protein 
Expression In Hepatoma Cell Lines
Ana Isabel Gil1, Irene Francisco-Recuero2, Antonio Made-
jón1,3, Miriam Romero3, Araceli García3, Antonio Olveira3, 
Aurora Sánchez-Pacheco4, Javier García-Samaniego3,1; 
1CIBERehd, Madrid, Spain; 2Instituto de Investigación del Hos-
pital Universitario La Paz (IdiPAZ), Madrid, Spain; 3Hospital 
Universitario La Paz, Madrid, Spain; 4Departamento de Bio-
química. Universidad Autónoma de Madrid, Madrid, Spain

BACKGROUND. The expression of hepatitis B x (HBx) 
protein is associated with the risk of development of 
hepatocellular carcinoma by a genotype-dependent way . 
HBx regulates the activity of several viral and cellular 
promoters . However, there are scarce data about the role 
of HBx in the induction of cellular epigenetic changes, 
a mechanism implicated in the development of several 
tumours in humans . OBJECTIVES. The aim of this work was 
to analyze the effect of the HBx expression (from different 
HBV genotypes) over the phosphorylation levels of Ser10 
residue in histone H3 (H3Ser10ph) . In addition, the Aurora 
Kinase B (AKB) levels, an activity directly involved in the 
control of H3Ser10ph, was also measured to elucidate the 
mechanism involved in the regulation process . METHODS. 
The complete HBx coding region of HBV genotypes B, D 
and E was cloned into pCMV-HA-N eucariotic expression 
vector, and transfected into Huh 7 .5 hepatoma cell lines . 
The levels of H3Ser10ph and AKB in the cells transfected 
with the HBx expression plasmids were measured by West-
ern-Blot . Results were expressed as the medium value 
of fold-times of induction (FTI) compared whit a control 
culture transfected with empty pCMV-HA-N plasmid 
obtained from 7 independent experiments . RESULTS. The 
H3Ser10ph analysis showed lower level of induction in 

cells transfected with HBx from HBV-D and from HBV-B 
when comparing with the control cultures (FTI (mean ± 
SD): 1 .513 ± 0 .322; p=0 .002], (FTI: 1 .344 ± 0 .244; p=0 .008), 
respectively . In contrast, no significant changes were 
found in the cells transfected with HBx from genotype E 
(FTI: 0 .930 ± 0 .283; p=0 .572) . Regarding to the AKB levels, 
no statistical changes among the transfected cultures 
were found . When analyzing the HBx expression levels, 
we found differences among cells transfected with the 
different HBx constructions: thus, the HBx from HBV-D was 
0 .56 + 0 .187 times lower than observed in the cells trans-
fected with HBV-B . CONCLUSIONS. These results confirm 
that HBx can induce post-translational histone modifi-
cations at the H3Ser10ph level . These modifications are 
genotype dependent, with a higher effect in cells tran-
fected with the HBV-D derived protein . Our results also 
confirm that the control of the H3Ser10ph level is AKB 
independent, as demonstrated by the absence of signifi-
cant differences among the different transfection exper-
iments .
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1515
High sustained virological response with 
direct-acting antiviral in patients with chronic 
hepatitis C and inherited blood disorders: a 
real-life experience
Isaac Ruiz1,2, Pablo Bartolucci3, Anne Varaut1, 
Giovanna Scoazec1, Murielle François1, Stephane Cheva-
liez4,2, Slim Fourati4,2, Alexandre Soulier4, Lila Poiteau4, Ari-
ane Mallat1,2, Jean-Michel Pawlotsky4,2, Christophe Hezode1,2; 
1Department of Hepatology, Hôpital Henri Mondor, Creteil, 
France; 2INSERM U955 Team 18, Université Paris-Est, Creteil, 
France; 3Department of Internal Medicine and Hematology, 
Hôpital Henri Mondor, Creteil, France; 4National Reference 
Center for Viral Hepatitis B, C and Delta, Department of Virol-
ogy, Hôpital Henri Mondor, Creteil, France

Background and Aims: Patients with inherited blood 
disorders have a high risk of acquiring hepatitis C virus 
(HCV) infection due to multiple transfusions . In the era of 
all-oral direct-acting antiviral (DAA) combinations, data 
are still lacking in this difficult-to-treat population . The 
aim of this real-life cohort was to assess the safety and 
efficacy of DAA-based anti-HCV treatment in patients 
with inherited blood disorders and chronic HCV infection . 
Methods: This on-going monocentric study enrolled 21 
patients with inherited blood disorders and chronic HCV 
infection, with or without cirrhosis . The choice of therapy 
was at the discretion of the physician, and treatment regi-
mens included: Sofosbuvir (SOF) (400mg/d) in combination 
with RBV (800mg/d) (n=1), or daclatasvir (DCV) (600mg/d) 
(n=10), or velpatasvir (100mg/d) (n=1) for 12 weeks; SOF 
with ledipasvir (90mg/d) for 8 (n=1) to 12 weeks (n=6); 
and, grazoprevir/elbasvir (fixed dose 50mg/100mg) for 
12 weeks (n=2) . The primary objective was efficacy, as 
defined by SVR12 (HCV RNA<LLOD at W12 post-treat-
ment) . The safety profile was determined by monitoring 
serious adverse events (SAEs), and the rates of patients 
with early discontinuation or who were lost to follow-up 
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and by reporting grade 3/4 laboratory abnormalities . 
Results: 21 patients (20 with sickle cell disease, and 1 with 
thalassemia major), including 18 females (85 .7%) with a 
median age of 48 .5 years (range 33-69), a median Fibro-
Scan score of 7 .4 kPa (range 3 .2-15 .7) and a median HCV 
RNA level at baseline of 5 .8 Log10 IU/mL (range 4 .4-6 .8), 
were enrolled . The genotype distribution was: GT1a, 
n=1; GT1b, n=3; GT2, n=9; GT3a, n=1; GT4, n=6, GT6, n=1 . 
Three patients had compensated cirrhosis . Seventeen 
patients were treatment-naïve whereas 4 patients were 
pegIFN plus RBV-experienced . At the time of the present 
analysis, 16 patients reached SVR12 . Fourteen patients 
(87 .5%) achieved SVR12 . One relapse occurred in the SOF/
DCV group at post-treatment week 4 and one patient 
discontinued early (18 days) due to an SAE not related 
to antiviral treatment . The mean hemoglobin level was 
9 .1±1 .8 g/dl (range 5 .9-11 .9) before starting treatment, 
versus 8 .8±1 .9 g/dl (range 5 .7-12 .6) and 8 .7±1 .9 g/dl (range 
6 .4-12 .0) at the EOT and at SVR12, respectively . No signif-
icant changes in hemoglobin level were observed during 
treatment . Safety and SVR12 results for the 21 patients 
will be presented . Conclusions: The efficacy and safety of 
8 to 12 weeks of DAA-based regimens in patients with 
inherited blood disorders are good in the real-life setting . 
Thus, DAA-based antiviral treatment should be prioritized 
in this thus far neglected population .
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1516
HCV RNA in peripheral blood mononuclear 
cells may predict sustained virological 
response to DAAs therapy in HCV patients
Xiumei Chi, Rui Wu, Xiaomei Wang, Xu Li, Hongqin Xu, 
Yu Pan, Junqi Niu; The first hospitol of Jilin University, Chang-
chun, China

BACKGROUND: Hepatitis C virus (HCV) can replicate in 
peripheral blood mononuclear cells (PBMCs), which can 
produce interferon to defend against virus infection and 
influence the sustained virological response (SVR) of the 
patients, as well as relapse in successfully treated patients . 
The main objective of this study was to establish the impor-
tance of PBMC HCV RNA detection as a primary test to 
predict SVR . METHODS: A total 132 patients infected with 
the 2a genotype of HCV who were treated with combi-
nation of sofosbuvir (400 mg) plus weight-adjusted riba-
virin administered for 12 weeks treatment and follow up 
for 12 weeks . PBMCs were isolated at baseline, 1st week, 
4th week, 12th week and the 12th week after treatment . 
Plasma samples were collected from all patients at the 
same time . HCV RNA in PBMCs and plasma were deter-
mined with the help of quantitative real-time polymerase 
chain reaction (qRT-PCR) . A sustained virologic response 
was defined as undetectable HCV RNA throughout the 12 
weeks after end-of-treatment (SVR12) . RESULTS: In total, 
123 of 132 (93%; 95% confidence interval [CI], 85-98%) 

patients achieved SVR12 . Means that 9 of 132 (7%; 95% 
CI, 1-18%) patients were viral relapse after treatment . 3 
of 9 (33%; 95% CI, 21-79%) patients were RNA positive 
in PBMCs at the end of treatment . In all patients(100%), 
if HCV RNA was positive in plasma, HCV RNA was also 
positive in PMBCs . Relapse appeared significantly more 
often in patients with HCV RNA in their PBMCs at the end 
treatment stage compared to the patients who did not 
have the viral RNA in plasma (33% versus 5%, respectively; 
P= .001) . CONCLUSION: Patients with HCV RNA in their 
PBMCs are more likely to show relapse as compared to 
patients who are negative for viral RNA in PBMCs after the 
end of treatment stage .
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1517
Effectiveness and safety of Sofosbuvir-based 
therapy in patients with chronic hepatitis C 
virus infection: results from the prospective 
French multicenter real-world cohort (HELIOS)
Denis Ouzan2, Dominique G. Larrey3, Dominique Guyader4, 
Andre Jean Remy5, Ghassan Riachi6, Frédéric Heluwaert7, 
Regine Truchi8, Jean-Marc Combis9, François Bailly10, Isa-
belle Rosa11, Sandrine Zourbas1, Pascal Petour1, Olivier P. Lib-
ert1, Tarik Asselah12, Gérard Thiefin13, Dominique Roulot14, 
Bruno Roche15, Christophe Hezode16, Jérôme Dumortier17, 
Dominique Thabut18, Stanislas Pol19; HELIOS Group; 1Clinical 
Operations, Gilead Sciences, Boulogne-billancourt, France; 
2institut Arnault Tzanck, Saint-Laurent du Var, France; 
3Hôpital Saint-Eloi, Montpellier, France; 4Hopital Pontchail-
lou, Rennes, France; 5Centre Hospitalier, Perpignan, France; 
6Hopital Charles Nicolle, Rouen, France; 7Hopital d’Annecy, 
Annecy, France; 8Hopital de l’Archet, Nice, France; 9Clinique 
Ambroise Pare, Toulouse, France; 10Hopital de la Croix Rousse, 
Lyon, France; 11CHIC, Créteil, France; 12Hopital Beaujon, Cli-
chy, France; 13Hopital Robert Debré, Reims, France; 14Hopital 
Avicenne, Bobigny, France; 15Hopital Paul Brousse, Villejuif, 
France; 16Hopital Henri Mondor, Créteil, France; 17Hopital 
Edouard Heriot, Lyon, France; 18Hopital Pitié-Salpétrière, 
Paris, France; 19Hopital Cochin, Paris, France

Aims: Knowledge on long-term efficacy and safety of all 
oral therapy in daily practice is yet still evolving, especially 
in patients with illicit drug use (IDU), opioid substitution 
therapy (OST) or excessive alcohol consumption (EAC) . This 
study assessed real-world effectiveness and safety of Sofos-
buvir(SOF)-based therapy in France . Methods: 635 HCV-pa-
tients who started SOF–based therapy were prospectively 
enrolled in a real-world cohort in 46 centers . SVR12 was 
defined as HCV-RNA<15 IU/mL 12 weeks after the end 
of treatment . Results: Baseline visit was documented for 
607 patients and SVR12 was available for 394 patients . 
Mean age 56±11 years, 61% male, 86% Caucasian, 22 .5% 
cirrhosis, 27 .4% advanced fibrosis, 16 .3% HIV-HCV co-in-
fected, and 27 .7% with significant clinical medical history . 
Mean number of concomitant medications 2 .1 (0-32) . 7 .4% 
treated with PPI . 9 .8% IDU, 5 .4% EAC and 7 .9% were 
treated with OST . 39 .7% were treatment-experienced 
(IFN/RBV±PI n=259; DAAs n= 13) . In the present study, 
89% were treated with LDV/SOF+/-RBV (446 GT1, 66 GT4, 
4 GT5, 3 GT6) . 3 .6% with SOF+RBV (21 GT2), 6 .8% with 
SOF+DAC+/-RBV (33 GT3, 3 GT1, 2 GT4, 1 GT2) and 0 .7% 
with SOF+SIM+/-RBV (3 GT4, 1 GT1) . Most patients had 12 
weeks duration treatment . 105 patients received LDV/SOF 
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for 8 weeks, 30 patients were treated for 24 weeks (17 
LDV/SOF, 11 SOF+DAC, 1 SOF+SIM, 1 SOF+RBV) . On a per 
protocol analysis, overall SVR12 was 98 .7% (99 .6% treat-
ment-naïve, 97 .6% treatment-experienced) . SVR12 were 
98 .6%/98 .9% after 8 weeks/12 weeks of LDV/SOF . Baseline 
factors (e .g . genotype, fibrosis stage, prior HCV treatment), 
and on treatment factors (e .g . PPI, IDU or EAC) had no 
impact on SVR12 . On a multivariate analysis prior HCC and 
Adherence score were the only predictive factors of lower 
SVR12 . No major safety issues were reported . The most 
common AE were asthenia (n=71, 12 .7%), headache (n=53, 
8 .5%), nausea (n=17, 2 .7%), anemia (n=19, 3 .1%) and 
insomnia (n=10, 1 .6%) . Early treatment discontinuation 
due to AE was reported in 5 patients (asthenia, cephalgia, 
anemia, mood disorder, pain in legs) . Two patients devel-
oped SAEs (1 black stool, 1 pseudo hypomanic episode) . 
There were two deaths not related to antiviral treatment 
(traffic accident, hepatorenal syndrome) . Conclusions: 
This study demonstrates the high efficacy and safety of 
SOF-based therapy (mainly LDV/SOF) for HCV treatment in 
the real-life clinical practice in France, including patients 
with excessive alcohol consumption, illicite drug use and 
opioid substitution therapy . SOF-based therapy presented 
a favorable safety profile . Rates of SVR were in accordance 
with phase III studies and other real-world cohorts .
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1518
First Real World Data of Treatment Outcomes 
with Direct Acting Antivirals in HIV-HCV co- 
infected patients from Manipur, India
Diamond Sharma Hidangmayum1, Satyendra Tyagi2, 
Bhabadev Goswami3, Bhimo Singh5, Romeo Karam4, Lokesh-
wor Singh5; 1ART Centre, JNIMS, Imphal, Manipur., Jawaharlal 
Nehru Institute of Medical Science (JNIMS), Imphal, Manipur., 
Imphal West (Manipur)., India; 2Kailashi Mulitspeciality Hospi-
tal, Meerut, India; 3Gauhati Medical College, Guwahati, India; 
4Gastroenterology, Regional Institute of Medical Sciences 
(RIMS), Imphal, India., Imphal West, India; 5Medicine, Jawa-
harlal Nehru Institute of Medical Sciences (JNIMS), Imphal, 
India., Imphal West, India

Background:In Manipur, IV drug usage is a major etio-
logical factor of chronic hepatitis C (HCV) infection . In 
these patients, co-infection with HIV is common and a 
major issue for treatment planning and achieving desired 
treatment outcomes . There is no real-life data from India 
on the impact of the direct acting antivirals (DAA’s) in 
HIV-HCV coinfection . Methods: Data of patients treated 
for chronic HCV from March 2015, since the availability 
of DAAs, was retrospectively analyzed . Results: A total 
of 202 patients were started on treatment, of which 110 
were coinfected with HIV . The average age of patients was 
42 .7 years and 178 were males . Majority of the patients 
had genotype 3 (67%) and were treatment naïve(187/202; 
92 .5%) . Overall there were 153 non-cirrhotic and 49 
cirrhotic (15 compensated vs . 34 decompensated) patients . 
In the co-infected cohort, majority had HCV genotype 3 
infection (73/110; 66%), followed by 31 patients who were 
infected with genotype 1 and 6 patients with genotype 
6 . The average CD4 count of HIV patients was 491 cells/
mm3 . All coinfected patients received simultaneous HIV 
and HCV treatment . Majority of these patients received 
treatment with sofosbuvir-ribavirin as recommended for 
6 months (39/110; 35 .4%) . Overall 91 .8% of co-infected 
patients achieved sustained virologic response at 12 weeks 
(SVR12)(9 failures) compared to 98 .9% without HIV co-in-
fection (Figure 1) . There was no correlation between liver 
status or CD4 count and failure rates . Conclusion:Although 
response rates were more than 90%, treatment failure is 
more likely in co-infected patients . Neither CD4 count nor 
HCV viral load was a contributing factor for HCV treat-
ment failure .
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Genotype distribution of HCV Treatment Failure
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1519
Risk and outcome of hepatitis B virus (HBV) 
reactivation during chronic hepatitis C treat-
ment with direct-acting antivirals (DAAs) in 
patients with HCV-related advanced fibrosis: a 
single-center experience
Roberta D’Ambrosio1, Elisabetta Degasperi1, Alessio Aghemo1, 
Marta Borghi1, Riccardo Perbellini1, Stella De Nicola2, 
Giovanna Lunghi3, Pietro Lampertico1; 1Division of Gastro-
enterology and Hepatology, Fondazione IRCCS Ca’ Granda 
Ospedale Maggiore Policlinico - University of Milan, Milan, 
Italy; 2Hepatology and Gastroenterology Unit, ASST Grande 
Ospedale Metropolitano Niguarda, Milan, Italy; 3Microbiol-
ogy and Virology Unit, Fondazione IRCCS Cà Granda Ospedale 
Maggiore Policlinico, Milan, Italy

Background and aim: Reactivation of hepatitis B virus 
(HBV) following treatment of hepatitis C virus (HCV) 
infection with direct-acting antivirals (DAAs) has been 
described in patients with HBV coinfection (HBV/HCV) or 
resolved HBV infection, however studies in patients with 
advanced fibrosis are lacking . Therefore, we investigated 
the prevalence and outcome of HBV reactivation in a large 
cohort of HCV patients with advanced fibrosis treated with 
DAAs . Materials and Methods: All consecutive patients 
treated with DAAs for advanced HCV-related fibrosis were 
prospectively enrolled . HBV/HCV coinfection was defined 
by the presence of both detectable HCV-RNA and HBsAg 
positivity; resolved HBV infection was defined as HBsAg 
negativity and anti-HBc positivity (± anti-HBs) . Fibrosis 
stage was defined clinically, histologically (METAVIR F3 
or F4) or according to liver stiffness measurement (LSM: 
10 kPa for F3, 11 .9 kPa for F4) . Treatment monitoring was 
performed monthly . HBV reactivation was defined as an 
increase of HBV-DNA > 1 Log in HBV/HCV patients, and as 
HBsAg seroreversion ± detectable HBV-DNA in anti-HBc 
positive patients . Results: Between January 2015 and 

December 2016, 692 patients with F3-F4 fibrosis started 
DAAs . They were males (60%), with a median age of 63 
(23-89) . HCV genotype was 1a in 16%, 1b in 46%, 2 in 
14%, 3 in 11%, 4 in 12% and 5 in 1%; median HCV-RNA 
was 581,270 (764-13,333,872) IU/ml . Baseline LSM was 14 
(9-75) kPa, and cirrhosis was present in 526 (76%) patients . 
Patients with HBV/HCV coinfection were 10 (1 .4%), while 
301 (43%) were anti-HBc positive (54% anti-HBs positive) . 
HBV/HCV patients were males (71%), aged 67 (45-79), 
mainly cirrhotics (79%) . Median LSM was 21 (9-43 .5) kPa . 
They were all HBeAg negative, with baseline HBV-DNA 
values undetectable in 5 (50%); anti-HBV nucleot(s)ides 
(NUCs) had been previously started in 4 (40%) . After 2 
weeks of DAAs treatment, HBV reactivated in 3 (50%) 
patients who were left untreated for HBV . At reactiva-
tion, ALT was 21 (18-52) U/l, HBV-DNA was 330 (248-6,915) 
IU/ml, HBsAg was 62 (1 .1-1,329) UI/mL and HCV-RNA was 
148 (18-389) IU/mL . No episodes of clinical decompensa-
tion were recorded and NUC was started in all of them . 
HBV-DNA became undetectable after 8 (6-39) weeks, 
whilst HBsAg was lost in one patient, only . None of the 
301 anti-HBc positive patients experienced any clinical or 
virological reactivation . Overall SVR rates to HCV treat-
ment were 96%, without differences according to HBV 
status (p=0 .71) . Conclusions: HBV reactivation is frequently 
observed among HBV/HCV coinfected patients but not 
among HCV patients with resolved HBV infection .
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Real-World Effectiveness of Sofosbuvir-based 
Regimens for Treatment of Hepatitis C Geno-
types 1-3: BC Hepatitis Testers Cohort (BC-HTC)
Maryam Darvishian1,2, Mel Krajden1,2, Alnoor Ramji3, 
Eric M. Yoshida4, Stanley Wong1, Mei Y. Chong1, Darrel Cook1, 
Zahid Butt1,2, Maria Alvarez1, Nuria Chapinal1, Nazrul Islam1,2, 
Hasina Samji1,2, Mark Tyndall1,2, Naveed Z. Janjua1,2; 1British 
Columbia Centre for Disease Control, Vancouver, BC, Canada; 
2School of Population and Public Health, University of British 
Columbia, Vancouver, BC, Canada; 3Gastrointestinal Research 
Institute, Vancouver, BC, Canada; 4Division of Gastroenterol-
ogy, University of British Columbia, Vancouver, BC, Canada

Background To assess the effectiveness of ledipsavir/
sofosbuvir (LDV/SOF) for genotype 1 (GT1) and sofosbuvir/
ribavirin (SOF/RBV) for genotype 2 (GT2) and 3 (GT3) in 
routine medical practice using a large population based 
Canadian cohort . Methods The British Columbia Hepatitis 
Testers Cohort (BC-HTC) includes individuals tested for 
HCV (~1 .7 million) between 1990-2016 linked with data on 
medical visits, hospitalizations, cancers, prescription drugs 
and mortality . HCV patients who were prescribed LDV/
SOF for GT1 and SOF/RBV for GT2 and GT3 until May 31, 
2016 were included in the study . Outcome was sustained 
virological response (SVR) assessed at 12 weeks post treat-
ment based on the intention to treat approach . Logistic 
regression was used to identify factors that were associ-
ated with SVR . Results 1728 (GT1) and 480 (GT2: 188, GT3: 
292) patients initiated LDV/SOF and SOF/RBV, respectively . 
The majority were male (GT1: 68 .3%, GT2: 65 .4%, GT3: 
64 .0%) and born between 1945-1964 (GT1: 80 .5%, GT2: 
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80 .3%, GT3: 79 .8%) . The overall SVR rate among patients 
treated with LDV/SOF for GT1 was 94%, with a signifi-
cantly lower rate among males (93% vs . 96 .2%, P=0 .008) 
and cirrhotic patients (90 .2% vs . 94 .7%, P=0 .004) . The SVR 
rate among patients treated with SOF/RBV for GT2 and 
GT3 was 92% and 81 .5%, respectively . Similar to GT1, 
lower SVR rates were observed for SOF/RBV among males 
(GT2: 89 .4% vs . 96 .9%; GT3: 77 .5% vs . 88 .6%) and those 
with cirrhosis (GT2: 84 .6% vs . 94%; GT3: 76 .9% vs . 82 .8%) . 
SVR significantly differed by treatment duration for GT2 
(12 weeks: 93%, 24 weeks: 100%), while there was no 
difference in SVR rate by treatment duration for the GT1 
(8 weeks: 94 .4%, 12 weeks: 94%, and 24 weeks: 94 .2%) . 
GT3 SVR rate for 24 weeks treatment duration was 83% . 
In the multivariable model, male gender among GT1 (OR: 
0 .51; 95% CI 0 .31-0 .85) and GT3 (OR: 0 .43; 95% CI 0 .22-
0 .86) and presence of cirrhosis among GT1 (OR: 0 .45; 95% 
CI 0 .26-0 .77) and GT2 (OR: 0 .29; 95% CI 0 .09-0 .93) infected 
patients were significantly associated with lower SVR . 
Conclusion In this real-world cohort, high SVR rates with 
LDV/SOF among GT1 infected patients and lower SVR with 
SOF/RBV among GT3 are similar to the data reported from 
clinical trials and other real-world cohorts . Male gender 
and presence of cirrhosis were significant negative predic-
tors of SVR . These data confirm the high effectiveness of 
LDV/SOF regimens among GT1 patients in a real-world 
setting, and highlight the sub-optimal SVR of SOF/RBV for 
GT 2 and 3 .
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Real-world Effectiveness (RWE) of Sofosbu-
vir+Ribavirin (SOF+RBV) Chronic Hepatitis C 
Genotype 2 (CHC GT 2) in Asia: A Systemic 
Review and Meta-analysis of Pooled SVR12
Bin Wei1, Fanpu Ji1,2, Yee Hui Yeo1, Biyao Zou1, Eiichi Ogawa3, 
Linda Henry1, Ramsey Cheung1,5, Zongfang Li4, Shuang-
suo Dang2, Norihiro Furusyo3, Mindie H. Nguyen1; 1Division of 
Gastroenterology and Hepatology, Stanford University Medi-
cal Center, Palo Alto, CA; 2Department of Infectious Diseases, 
the Second Affiliated Hospital of Xi’ an Jiaotong University, 
Xi’an, China; 3Department of General Internal Medicine, 
Kyushu University Hospital, Fukuoka, Japan; 4Shaanxi Provin-
cial Clinical Research Center for Hepatic & Splenic Diseases, 
the Second Affiliated Hospital of Xi’an Jiaotong University, 
Xi’an, Xi’an, China; 5Division of Gastroenterology and Hepa-
tology, Veterans Affairs Palo Alto Health Care System, Palo 
Alto, CA

Background: SOF+RBV for 12 weeks is the current stan-
dard-of-care for CHC GT 2 in most of Asia but the RWE has 
only been evaluated in small and/or single center studies . 
Our aim was to perform a meta-analysis estimating RWE 
and tolerability of SOF+RBV in CHC GT 2 for patients from 
Asia . Methods: A systematic search in PubMed and Embase 

conducted independently by 2 researchers identified full 
articles and meeting abstracts from 2014 to 2017 of real-
world non-clinical trial studies frpm Asia of at least 10 
CHC GT 2 patients treated with SOF+RBV . Random effect 
modeling was applied . Results: A total of 2090 patients 
from 11 studies were included (Figure 1a) . There was 
low and nonsignificant heterogeneity among studies (I2 
=30 .4%,τ2=0 .06, p=0 .16) . The pooled SVR12 estimate was 
95 .1 % (95% CI: 93 .8% - 96 .2%) . In subgroup analyses, we 
found no significant differences in pooled SVR 12 rates: 
RBV dose reduction (in 23 .5%) group vs no dose reduc-
tion (93 .7% vs 95 .3%, respectively, p=0 .43) (Figure 1b); 
the GT 2a vs . 2b subgroups (94 .5% vs 93 .2%, respectively, 
p=0 .47) and subgroups of <65 vs . >65 years of age (96 .1% 
vs 93 .5%, respectively, p=0 .34) . However, there was 
significant differences in the pooled SVR12 rate between 
treatment naïve and treatment experienced subgroups 
(96 .5% vs 91 .2%, respectively, p=0 .0056) and between 
non-cirrhosis and cirrhosis subgroups (97 .0% vs 89 .0%, 
respectively, p=0 .0001) . The adverse event rate was low 
except for anemia (20 .5%) but only 0 .93% discontinued 
therapy prematurely . Conclusion: The pooled RWE SVR12 
rate was 95 .1% in CHC GT2 pateints in Asia treated with 
SOF+RBV . Despite frequent occurrence of anemia and RBV 
dose reduction, it has no impact on SVR12 and prema-
ture discontinuation was negligible . However, for the 
treatment experienced and/or cirrhotic patients, RWE of 
12-week therapy with SOF+RBV was lower .
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Safety and Efficacy of Elbasvir/Grazoprevir in 
Asian Participants with Hepatitis C Virus Geno-
types 1 and 4 Infection: An Integrated Analysis 
of Data from 11 Phase 2/3 Trials
Wei Lai2, Hiromitsu Kumada3, Ponni V. Perumalswami4, 
Tawesak Tanwandee5, Wendy Cheng6, Jeong Heo7, Pin-
Nan Cheng8, Peggy Hwang1, Sheng Mei Mu9, Xu Min Zhao9, 
Michael Robertson1, Barbara Haber1, Rohit Talwani1; 1Merck 
& Co., Inc., Kenilworth, NJ; 2Peking University People’s Hos-
pital, Beijing, China; 3Hepatology, Toranomon Hospital, 
Tokyo, Japan; 4Icahn School of Medicine at Mount Sinai, New 
York, NY; 5Siriraj Hospital, Bangkok, Thailand; 6Royal Perth 
Hospital, Perth, WA, Australia; 7College of Medicine, Pusan 
National University and Medical Research Institute, Pusan 
National University Hospital, Busan, Korea (the Republic of); 
8National Cheng Kung University, Tainan, Taiwan; 9Merck, 
Sharp & Dohme, Beijing, China

Background: Clinical experience with direct-acting anti-
viral (DAA) treatments for hepatitis C virus (HCV) infec-
tion is emerging in the Asia-Pacific region, where close to 
90 million people are infected with HCV . Race-associated 
host genetic factors can significantly impact the safety and 
efficacy of all medications, including DAAs . The combina-
tion of elbasvir (EBR), an NS5A inhibitor, and grazoprevir 
(GZR), an NS3/4a inhibitor, is approved for treatment of 
HCV genotype (GT)1 and 4 infection in many countries . We 
conducted an integrated analysis of the safety and effi-
cacy of EBR/GZR in self-identified Asian participants who 
were enrolled in the EBR/GZR phase 2/3 studies . Methods: 
We reviewed pooled data of all self-identified Asian 
participants in the EBR/GZR global phase 2/3 program . All 
participants received EBR/GZR 50 mg/100 mg alone for 12 
weeks or in combination with ribavirin (RBV) for 16 weeks . 
The primary endpoint of all studies was sustained viro-
logic response (HCV RNA <15 IU/mL) 12 weeks after end 
of therapy (SVR12) in the full analysis set (all participants 
who received at least 1 dose of study drug) . Results: A 
total of 780 Asian participants with HCV GT1 or 4 infec-
tion from 15 countries received the combination regimen 
of EBR/GZR in 11 clinical trials (GT1b, n=715; GT1non-b, 
n=63; GT4, n=2) . Most participants were enrolled from 
Japan (n=366, 46 .9%), mainland China (n=146, 18 .7%), 
Taiwan (n=109, 14 .0%) and South Korea (n=90, 11 .5%) . 
Mean age was 55 years (range: 20-80 years), mean BMI 
was 23 .4 kg/m2 (range: 15 .5-37 .4 kg/m2), and 43 .8% were 
male . Overall, 12 .4% of participants had cirrhosis, and 
20 .4% were treatment-experienced . SVR12 was achieved 
by 756/780 (96 .9%, 95% CI 95 .5-98 .0) of all Asian partic-
ipants, including 748/772 (96 .9%, 95% CI 95 .4-98 .0) who 
received EBR/GZR for 12 weeks and 8/8 (100%, 95% CI 
63 .1-100 .0) who received EBR/GZR + RBV for 16 weeks . The 
frequency of safety events among Asian participants was: 
any adverse event (AE), 58 .1% (453/780), drug-related AEs, 
23 .6% (184/780), serious AEs, 2 .6% (20/780), and discon-
tinuation due to an AE, 0 .9% (7/780) . Fifteen participants 
(1 .9%) had elevated ALT/AST levels that met the criteria 
for an event of clinical interest (ALT/AST >3× baseline and 
>100 U/L), 3 of whom discontinued treatment . The effi-
cacy and safety profile of EBR/GZR was comparable to that 
observed among non-Asians . Conclusions: The combina-
tion of EBR/GZR was safe and highly effective in this large 
population of Asian participants with primarily HCV GT1b 
infection . Late transaminase elevations were reported in 
approximately 2% of participants, which is consistent with 
the safety profile of EBR/GZR in non-Asians .
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Sustained Virological Response 12 Weeks 
after Therapy (SVR12) with Direct-Acting Anti-
virals (DAA) in Select Asian Populations with 
Chronic Hepatitis C Genotype 1 (HCV GT 1): A 
Meta-Analysis of Real-World Effectiveness from 
Asia
Fanpu Ji1,2, Bin Wei1, Yee Hui Yeo1, Biyao Zou1, Eiichi Ogawa3, 
Linda Henry1, Shuangsuo Dang2, Ramsey Cheung1,6, Nori-
hiro Furusyo3, Zongfang Li4,5, Mindie H. Nguyen1; 1Gastro-
enterology and Hepatology, Stanford University Medical 
Center, Palo Alto, CA; 2Infectious Diseases, the Second Affili-
ated Hospital of Xi’an Jiaotong University, Xi’an, China; 3Gen-
eral Internal Medicine, Kyushu University Hospital, Fukuoka, 
Japan; 4Shaanxi Provincial Clinical Research Center for Hepatic 
& Splenic Diseases, the Second Affiliated Hospital of Xi’an 
Jiaotong University, Xi’an, China; 5National & Local Joint Engi-
neering Research Center of Biodiagnosis and Biotherapy, the 
Second Affiliated Hospital of Xi’an Jiaotong University, Xi’an, 
China; 6Gastroenterology and Hepatology, Veterans Affairs 
Palo Alto Health Care System, Palo Alto, CA

Background:Special populations [patients aged ≥75 years, 
those with eGFR<50 mL/min/1 .73m2 or HCC] have been 
excluded from registration trials worldwide . Our aim was 
to perform a meta-analysis of real-life data evaluating the 
effectiveness and safety of DAAs for these HCV genotype 
1(GT1) special populations in Asia . Methods:We searched 
PubMed and EMBASE databases using pre-defined 
search terms up to May 1,2017 for published real-world 
studies reporting SVR12 in at least 15 adult(>18 years) 
HCV GT1 in any DAA regimen . The literature was inde-
pendently screened and data extracted by two reviewers . 
We used random effect modeling to estimate pooled 
SVR12 rates . Results:In total, 7942 HCV GT1 patients in 
33 studies treated with daclatasvir/asunaprevir (DCV/
ASV, n=5503)(heterogeneity,I2=54 .5%,τ2=0 .04, p<0 .01), 
ledipasvir/sofosbuvir(LDV/SOF)±RBV(n=2215)(heteroge-
neity,I2=54 .4%,τ2=0 .28, p=0 .02), SOF/DCV±RBV(n=133), 
SOF+RBV(n=19), and paritaprevir/ritonavir, ombitasvir±−
dasabuvir±RBV regimens(n=72) were included . The overall 
SVR 12 was 92 .6%(95%CI:90 .9-94 .0) with no significant 
differences between the select and non-select popula-
tions . The pooled SVR12 in patients:aged ≥75 years old 
was 93 .8%(95%CI:90 .2-96 .2)vs .93 .1%(95%CI:89 .6-95 .5) in 
younger patients(p=0 .73);with an eGFR<50 mL/min/1 .73m2 
was 92 .9%(95%CI:88 .7-95 .6)vs .92 .0%(95%CI:89 .3-94 .0) for 
higher eGFR(p=0 .66), and with HCC was 90 .7%(95%CI:77 .7-
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96 .5)vs .95 .4%(95%CI:88 .9-98 .1)without HCC (p=0 .33) . 
There were no differences in serious adverse events or 
premature discontinuation in the subgroups . Conclusion:-
Real-world experience in Asia suggests that treatment 
of special populations historically excluded from regis-
tration trials can results in excellent cure rates . However, 
outcomes in subgroups of each of these select popula-
tions (such as cirrhosis, resistance associated substitution) 
requires further investigations .

Fig .1 Pooled SVR12 rates in subgroup patients treated with 
DCV/ASV regimen:(A)age and (B)renal function
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Efficacy and safety of treatment with direct 
acting antiviral(s) in Chronic Hepatitis C 
(CHC) patients with compensated advanced 
liver disease and signs of portal hyperten-
sion. HERACLIS: a Hellenic multicenter real-life 
cohort clinical study
Jiannis Vlachogiannakos1, Spilios Manolakopoulos2, Dim-
itrios N. Samonakis3, John Koskinas2, Maria-Vasiliki Papa-
georgiou1, Ioannis Ketikoglou2, Martha Oikonomopoulou1, 
Ioannis S. Elefsiniotis4, Ioannis Goulis5, Themistoklis G. Vasile-
iadis6, Melanie Deutsch2, George N. Dalekos7, Emma-
nouil Sinakos5, Christos K. Triantos8, Andreas Kapatais9, 
Emanuel K. Manesis10, Vassilios A. Sevastianos11, 
Maria Schina10, Stylianos Karatapanis12, Alexandra Alexo-
poulou2, Nikolaos Papadopoulos13, Dimitrios Karagiannakis1, 
Hariklia Kranidioti2, Mairi Koulentaki3, Ioannis Petalidis2, 
Panagiota Ioannidou1, Athanasia Tasovasili4, Theodora Oikon-
omou5, Aristea-Lia Bellou6, Asterios I. Saitis7, Evangelos Cho-
longitas5, Theodora Mylopoulou14, Chrysostomos Tsolias8, 
Theofanie Karaoulani9, Dimitrios V. Lymberopoulos11, Geor-
gios Ntetskas12, Anastasia Kourikou2, Emanuel Koulias2, 
Eleni Orfanoudaki3, Theodoros Voulgaris1, Evangelos Akriv-
iadis5, Konstantinos Mimidis14, George V. Papatheodoridis1; 
1Academic Department of Gastroenterology, Laiko General 
Hospital, Medical School, National and Kapodistrian Univer-
sity of Athens, Athens, Greece; 22nd Department of Internal 
Medicine, Hippokratio General Hospital of Athens, National 
& Kapodistrian University of Athens, Athens, Greece; 3Depart-
ment of Gastroenterology & Hepatology, University Hospi-
tal of Heraklion Crete, Greece, Heraklion, Greece; 4University 
Department of Internal Medicine-Hepatogastroenterology 
Unit, General and Oncology Hospital of Kifisia Agioi Anargy-
roi, Athens, Greece; 54th Department of Internal Medicine, 
Hippokratio Hospital, Aristotle University of Thessaloniki, Ath-
ens, Greece; 63rd Department of Internal Medicine, “PAPA-
GEORGIOY” Hospital, Thessaloniki, Aristotle University of 
Thessaloniki, Thessaloniki, Greece; 7Department of Medicine 
and Research Laboratory of Internal Medicine, School of Med-
icine, University of Thessaly, Larisa, Greece; 8Department of 
Gastroenterology, University Hospital of Patras, Patra, Greece; 
9General Hospital Nikaia-Piraeus Agios Panteleimon, General 
Hospital of Western Attica Agia Varvara, Athens, Greece; 
10Liver Unit, Euroclinic SA, Athens, Greece; 114th Department 
of Internal Medicine and Liver Outpatient Clinic, Evangelismos 
General Hospital, Athens, Greece; 121st Department of Inter-
nal Medicine, General Hospital of Rhodes, Rhodes, Greece; 
131st Department of Internal Medicine, 417 Army Share Fund 
Hospital of Athens, Athens, Greece; 14＜’ Department of Inter-
nal Medicine, Democritus University of Thrace, Alexandroupo-
lis, Greece

Background/Aim: CHC patients with advanced liver 
disease, represent one of the most difficult to treat group 
even with DAAs regimens . The efficacy of DAAs regi-
mens has been validated in many phase III trials though 
there may be safety concerns especially in patients with 
decompensated disease where also their efficacy seems 
to be reduced . As far as portal hypertension is thought 
to be the doorstep to decompensated disease in this 
ongoing multicenter study, we assessed the efficacy and 
safety of DAA regimens in patients with advanced liver 
disease and signs of portal hypertension as well as predic-
tors of response to treatment . Methods: We included all 
“advanced” CHC patients disease treated with DAA in 14 
liver centers throughout Greece . The BAVENO VI criteria 
(PLTs <150 .000 or elastography >20) which indicate a 
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possible portal hypertension, were used for the defini-
tion of these patients . All decompensated cirrhotics were 
excluded . SOF+SMV±R, SOF+DCV±R, SOF/LDV±R, 3D±R 
(2D+R for GT4), SOF/VEL±R & EBR/GZR±R for GT1/4 and 
SOF+R±pegIFN (SOF+R only for GT2), SOF+DCV±R & SOF/
VEL±R for GT2/3 were considered as recommended regi-
mens according to current EASL and AASLD recommen-
dations . Results: In total, 514 patients (male:59,6%) were 
included. Most patients (64 .9%) were treatment experi-
enced . Seven (1,4%) patients prematurely discontinued 
treatment . At the time of analysis, SVR12 data were avail-
able for 408 (79 .3%) patients with SVR achieved in 362 
(88,4%) of them . No serious adverse events were reported . 
None of the patients developed signs of decompensation 
during treatment . The probability of SVR was not influ-
enced by age, sex, BMI, history of past treatment for CHC 
or liver stiffness (>20KPa or < 20KPa) . Patients with PLT 
count below 100 .000 (140/405, 34,6%) had lower SVR prob-
ability (115/140:82,1% vs 244/265:92,1% p=0,005) while 
this effect was not observed when a cutoff of 150 .000 
was set (310/351:88,3% vs 49/54:90,7% p=NS) . Logistic 
regression analysis showed that lower SVR rate was inde-
pendently associated with higher total bilirubin (p<0,001), 
lower plasma albumin levels (p=0,039), PLT below 100 .000 
(p=0,049) and not following current treatment recom-
mendations(p<0,001) . Conclusions: In our ongoing study, 
treatment with DAAs in patients with advanced liver 
disease seems to be effective without serious safety issues . 
Low platelets (<100 .000), high bilirubin and low albumin 
represent negative predictive factors for SVR . In any case, 
following current treatment recommendation is of great 
importance in optimizing SVR rates in CHC patients with 
advanced liver disease .
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Efficacy and safety of direct acting antivirals 
(DAA) in elderly patients with cirrhosis and 
high comorbidity index
Patricia Amorós2, Jose Miguel Sotoca2, Zoe Mariño1, María- 
Carlota Londoño1, Xavier Ariza1, Xavier Forns1, Sabela Lens1; 
1Liver Unit, Hospital Clinic, IDIBAPS, CIBERehd, Barcelona, 
Spain; 2Pharmacology Unit, Liver Unit, Barcelona, Spain

Background: There is scarce data with regard to the 
effectiveness and safety of DAA and possible drug-drug 
interactions (DDI) between antiviral therapy and the 
multiple drugs frequently assumed by elderly patients and 
advanced liver disease because of comorbidities . Our aim 
was to evaluate the efficacy, safety and tolerability of DAA 
in this population . Methods: Observational, retrospective 
study of patients≥65 years old receiving DAA between 
April 2015 and March 2016 . Comorbidities were analyzed 
using the Clinical Risk Group (CRG; ≥06/5 is indicative of 
high and severe comorbidity) . Comedication was classified 
by ATC system and DDI were assessed according to the 
website: http://www .hep-druginteractions .org/ . Results: 
261 patients were identified, with the following age 
distribution: 65-74 (73 .9%), 75-79 (18 .4%) and ≥80 (7 .7%) . 
Average age was 71 (65-84) and 38 .7% were male . Patient 
characteristics included: mean stiffness 19±14 kPa, 73 .6% 
cirrhosis, 48 .3% treatment experienced, 55 .9% hyperten-
sion, 20 .7% diabetes mellitus, 21 .1% tumor history and 
43 .3% with a CRG ≥06/5 . Genotype 1b was predominant 
(89%) . All patients were treated with interferon-free 
regimens, the most common were 3D±RBV (51%) or LDV/
SOF±RBV (40%) . Overall, 90% of patients took concomitant 
medication (median number of drugs 4 [0-16]), with 43% 
patients taking ≥5medicines . The most used drugs were 
diuretics (48%), psycholeptics (34%), drugs for acid related 
disorders (33%) and agents acting on the rennin-angio-
tensin system (33%) . Predicted clinically significant DDI 
were present in 72 .8% of patients with concomitant 
medication . Age did not influence on the rate of DDI . 
Overall, the sustained viral response 12 weeks after end 
of treatment (SVR12) was 96 .9% . Serious AEs (SAEs) were 
reported in 5 .7% of patients and 4 patients died (1 .5%) 
during treatment, 2 due to liver failure . Patients with SAEs 
took more concomitant drugs (7 vs 4; p<0 .05) and 100% 
presented a CRG≥06/5 . Conclusion: DAA are highly effec-
tive also in elderly patients with advanced liver disease, 
comorbidities and concomitant medications causing DDIs . 
However, the rate of SAEs increased with the number of 
concomitant medications and the severity of comorbidity 
(CRG) . A CRG score≥06/5 may help to decide the indication 
of antiviral therapy in this difficult-to-treat population .
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Treatment of hepatitis C patients in a public 
health care setting with sofosbuvir-based treat-
ment regimens: Efficacy and safety in real-life 
in Punjab, India
Radha K. Dhiman1, Gagandeep S. Grover2, Sandeep Satsangi1, 
Sahaj Rathi1, Madhu Chopra1, Ramanpreet Kaur1, 
Sunil Taneja1, Ajay K. Duseja1; 1Hepatology, Postgraduate 
Institute of Medical Education and Research (PGIMER), Chan-
digarh, India; 2Programme Officer Hepatitis-C Punjab Govern-
ment, Punjab, India

Background: The prevalence of HCV infection in Punjab, 
India is 3 .29%, which gives a current burden of around 
650,000 viremic hepatitis C patients requiring treatment . 
With a goal of elimination of HCV infection from Punjab, 
Mukh Mantri Punjab Hepatitis C Relief Fund (MMPHCRF) 
was launched on in June 2016 to provide free treatment to 
all hepatitis C patients . We present our preliminary results 
of the clinical effectiveness and predictors of response to 
sofosbuvir (SOF)-based treatment regimens with generic 
drugs in a cohort of patients treated in MMPHCRF, Punjab . 
Methods: Between 80-90 medical specialists were trained 
for treating hepatitis C in a public health care settings in a 
4-hr predefined course . Subsequently hepatitis C patients 
were treated at 22 district hospitals and 3 Government 
Medical Colleges of the state . The diagnosis of cirrhosis 
was based on clinical evidence or on LSM ≥12 .5 kPa on 
fibroscan . Most cost-effective approach was used to treat 
these patients with SOF-based generics treatment regi-
mens (Figure) . Results: 24,503 hepatitis C patients were 
recruited for treatment till 28 March 2017; sustained 
viral response at 12 weeks (SVR-12) was due in 12889 
(52 .6%) . 94 .8% were non-cirrhotics, 58 .7% were men 
and 83% belonged to rural background . Prevalence of 
various genotypes was – 1 (20 .9%), 3 (67 .9%), 4 (9 .3%) 
and others (1 .9%); SVR-12 was 93 .8%, 93 .5%, 94 .1% and 
93 .6% respectively . There were no differences in SVR rates 
between patients with genotype 3 or nongenotype 3 or 
between patients with cirrhosis (94 .6%) and no cirrhosis 
(93 .9%) . SVR rates between the treating centers did not 
differ . Most common cause of treatment nonresponse 
was a break in therapy for >7 days . There were no major 
adverse events . Conclusions: Results of SOF-based regi-
mens achieved similar rates of SVR-12 in a public health 
care setting in Punjab, India as seen with branded drugs .
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High efficacy of the currently recommended 
regimens of 2 Direct Acting Antivirals (DAAs) ± 
Ribavirin (R) in HCV genotype 4 (GT4) patients 
(pts) with advanced fibrosis or cirrhosis in 
HERACLIS real world cohort
Ioannis Goulis1, Ioannis Elefsiniotis2, Stylianos Karatapanis3, 
John Koskinas4, Panagiota Ioannidou5, Spilios Manolakopou-
los4, Jiannis Vlachogiannakos5, Martha Oikonomopoulou5, Dim-
itrios N. Samonakis6, Emanuel K. Manesis7, Melanie Deutsch4, 
Andreas Kapatais8, George N. Dalekos9, Emmanouil Sinakos1, 
Maria J. Schina7, Vassilios A. Sevastianos10, Ioannis Ketikoglou4, 
Themistoklis G. Vasileiadis11, Alexandra Alexopoulou4, Chris-
tos K. Triantos12, Nikolaos Papadopoulos13, Konstantinos Mim-
idis14, Maria-Vasiliki Papageorgiou5, Argyro Koukoufiki1, 
Ioannis Petalidis4, Georgia Barla2, Hariklia Kranidioti4, Dimi-
trios Karagiannakis5, Georgios Ntetskas3, Mairi Koulentaki6, 
Theofanie Karaoulani8, Asterios I. Saitis9, Dimitrios V. Lym-
beropoulos10, Aristea-Lia Bellou11, Chrysostomos Tsolias12, 
Theodora Mylopoulou14, Theodoros Voulgaris5, Anasta-
sia Kourikou4, Emanuel Koulias4, Evangelos Akriviadis1, Evan-
gelos Cholongitas1, George V. Papatheodoridis5; 14TH DPT OF 
INTERNAL MEDICINE, ARISTOTLE UNIVERSITY OF THESSALON-
IKI, THESSALONIKI, Greece; 2University Department of Inter-
nal Medicine-Hepatogastroenterology, General and Oncology 
Hospital of Kifisia Agioi Anargyroi, Athens, Greece; 31st 
Department of Internal medicine, General hospital of Rhodes, 
Rhodes, Greece; 42nd Dpt Of Internal Medicine, Hippokra-
tio General Hospital of Athens, Medical School of National & 
Kapodistrian University of Athens, Athens, Greece; 5Depart-
ment of Gastroenterology, Medical School of National & Kap-
odistrian University of Athens, Athens, Greece; 6Department 
of Gastroenterology and Hepatology, University Hospital of 
Heraklion Crete, Heraklion, Greece; 7Liver Unit, Euroclinic 
SA, Athens, Greece; 8General Hospital of Western Attica, 
General Hospital Nikaia-Piraeus Agios Panteleimon, Athens, 
Greece; 9University of Thessaly Medical School, Department 
of Medicine and Research laboratory, Larissa, Greece; 104th 
Department of internal Medicine and Liver Outpatient Clinic, 
Evangelismos General Hospital, Athens, Greece; 113rd Depart-
ment of Internal Medicine, Papageorgiou Hospital, Aristotle 
University of Thessaloniki, Thessaloniki, Greece; 12Depart-
ment of Gastroenterology, University Hospital of Patras, 
Patras, Greece; 131st Department of Internal Medicine, 417 
Army Share Fund Hospital, Athens, Greece; 14A Department 
of Internal Medicine, Democritus University of Thrace, Alex-
androupolis, Greece

Background/Aim: GT 4 accounts for 20% of hepatitis C 
virus (HCV) infections in Greece . Pts with GT4 are under-
represented in phase 3 clinical trials . Results from real-
world cohorts from regions with increased prevalence 
would add important knowledge to the management 
of these pts . We analyzed the efficacy of regimens with 
different combinations of DAAs in HCV GT4 pts from a 
large cohort of 14 Greek centers . Methods: All GT4 pts 
who received DAAs in the HERACLIS cohort were included . 
All pts fulfilled the national criteria for DAA reimburse-
ment [F4 naive, F3-F4 retreated, decompensated cirrhosis 
(decomp-Ci), OLT, severe extrahepatic manifestation] 
were analyzed in this cohort . SOF+SMV±R, SOF+DCV±R, 
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SOF/LDV±R, 3D±R (2D+R for GT4), SOF/VEL±R & EBR/GZR±R 
considered as currently recommended regimens according 
to the international and local guidelines . The primary 
efficacy endpoint was SVR12; predictors of response to 
treatment were assessed Results: 259 pts with GT4 from a 
total 1309 HCV pts (19 .8%) were included (males 58%, age 
55±10 yrs, PDU 28%; F0-F2 3%, F3 20%, F4 66%, decomp-Ci 
10 .4%, treatment experienced 63%, DAA failures 7 .3%) . 
The DAA regimens employed were Peg-IFN + RBV (PR) + 
SMV in 4 (1 .5%), PR+SOF in 14(5 .4%), SOF+R in 2 (0 .8%), 
SOF+SMV±R in 33 (12 .7%), SOF+DCV±R in 15(5 .8%), LDV/
SOF±R in 42 (16 .3%), 2D+R in 139 (53 .7%), SOF/VEL+R in 3 
(1 .2%), EBR/GZR±R in 7 (2 .7%) . Treatment duration was 12 
weeks for all combinations except for PR+SMV and another 
6 pts (24 weeks; 2 SOF+R, 2 LDV/SOF+R, 2 2D+R) . SVR12 
rates for the first 189 pts who completed post-treatment 
follow-up was 100% for PR+SMV, 64% for PR+SOF, 100% 
for SOF+R, 90% for SOF+SMV±R, 93% for SOF+DCV±R, 
89% for LDV/SOF±R and 97% for 2D+R and 100% for EBR/
GZR . SVR12 was 100% for F0-F2, 97 .4% for F3, 92 .6%, for 
F4, and 82 .6 % for decomp-Ci (p=0 .153) . Pts without than 
with SVR had higher BMI [(28 .5 vs 26 .2 kg/m2); p=0 .01]], 
lower PLT (p=0 .018), or albumin(p=0 .061), and more 
frequently albumin <3 .5g/dl [41 .7% vs 15 .3%(p=0 .032)], 
PLT <100x109/L (33 .3% vs 14 .1%; p=0 .063), decomp-Ci 
(26 .7% vs 10 .1%, p=0 .072) and use of non-recommended 
regimens [33 .3% vs 7 .9%; p=0 .006] . SVR rates in pts with 
decomp-Ci treated with currently recommended DAAS 
was 81% (17/21) . Logistic regression analysis showed that 
lower SVR rate was independently associated only with the 
use of non-currently recommended regimens (OR: 0 .2163, 
95% CI:0 .033-0 .81; p=0 .027) Conclusions: The currently 
recommended combinations of two DAA +R for 12 weeks 
has excellent efficacy in HCVGT4 pts with F3 fibrosis and 
compensated cirrhosis, achieving SVR rates 95%-100% . 
Further treatment optimization seems to be required in 
GT4 pts with decomp-Ci
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High virological efficacy of sofosbuvir/daclat-
asvir plus flat dose ribavirin in genotype 3 
cirrhotic patients: a real life study
Valerio Giannelli, Vincenzo Messina, valerio pace palitti, 
Pascal Vignally, pierluigi tarquini, Antonio Izzi, Mas-
simo Marignani, Maurizio Pompili, Giuseppe M. Ettorre, Adri-
ano M. Pellicelli; liver transplant and hepatology, san camillo 
forlanini hospital, Rome, Italy

BACKGROUD Patients with genotype 3 hepatitis C virus 
(G3-HCV) cirrhosis are very difficult to treat compared to 
patients with other HCV genotypes . The optimal treat-
ment duration and drug regimen associated or not with 
ribavirin (RBV) remain unclear . AIM To evaluate the effi-
cacy and safety of daclatasvir (DCV)/sofosbuvir (SOF) plus a 
flat dose of 800 mg RBV (flat dose) compared to DCV/SOF 
without RBV or DCV/SOF plus a RBV dose based on body 
weight (weight-based) in patients with G3-HCV compen-
sated or decompensated cirrhosis . METHODS We analyzed 
data for 233 patients with G3-HCV cirrhosis . Of these, 
70 (30%), 87 (37 .3%), and 76 (32 .6%) received, respec-
tively, SOF/DCV, SOF/DCV/RBV flat dose, and SOF/DCV/RBV 
weight-based dose . Treatment duration was 24 weeks . 
Twelve weeks later, we measured the sustained virological 
response (SVR12) . RESULTS Overall, SVR12 was achieved in 
220/233 (94 .4%) patients . The SVR12 rate was lower in the 
DCV/SOF group compared to the DCV/SOF/RBV flat dose 
group and the DCV/SOF/RBV weight-based group (87 .1% 
vs . 97 .7% and 97 .4%, respectively; p=0 .007) . A higher inci-
dence of anemia occurred in the DCV/SOF/RBV weight-
based group compared to the other two groups (p<0 .007) . 
CONCLUSIONS In patients with G3-HCV compensated or 
decompensated cirrhosis, we found that the DCV/SOF/
RBV flat dose regimen represented the most effective 
treatment in terms of SVR . Therefore, antiviral regimens 
without RBV should be restricted to patients with G3-HCV 
cirrhosis that have a clear contraindication for RBV
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Cardiovascular Risk Evolution After Hepatitis 
C Treatment With DAA In- HCV/HIV Coinfected 
Patients
Ana S. Cipriano, Fábio Videira Santos, Cristina Soeiro, Jose-
fina Mendez, MIguel Araujo Abreu, Rui Sarmento e Castro; 
Infectious Diseases, Centro Hospitalar do Porto, PORTO, Por-
tugal

Background: HCV infection is associated with lipid and 
glucose metabolism abnormalities . However, alterations 
in metabolic profile and cardiovascular risk after treat-
ment with direct antiviral agents (DAA) are not completely 
understood . Aim: To evaluate the evolution of lipid profile 
and 10-year Framingham Cardiovascular Risk (10-year 
Framingham CVR) in HCV/HIV coinfected patients 12 weeks 
after HCV treatment with DAA . Methods: Prospective 
study of HCV/HIV coinfected patients treated for chronic 
hepatitis C . Total cholesterol (TC, mg/dL), triglyceride (TG, 
mg/dL), HDL cholesterol (HDL-C, mg/dL) and LDL choles-
terol (LDL-C, mg/dL) values, and 10-year Framingham CVR 
score were analyzed at baseline and at 12 weeks after 
the end of treatment . Patients treated with lipid-lowering 
agents were excluded . SPSS v 23 .0 was used for statistical 
analysis . Results: We included 139 patients: 86 .3% were 
male, the mean age was 49 years old and the acquisi-
tion of HCV was by intravenous drug use in 96,4% . The 
most frequent genotype was G1 (79,9%), followed by G3 
(10,1%), G4 (9 .4%) and G2 (0,7%) . Mean value of fibrosis 
was 17,4 KPa and 46,8 % of patients were cirrhotic . The 
most used regimen was SOF+LDV (86,3%) . Ribavirin was 
used in 38,1% of patients . SVR12 was 98,6% . Regarding 
HIV-infection, all patients were under antiretroviral 
therapy and 97,1% had undetectable HIV-RNA . The mean 
CD4 cell count was 588/mm3 . Of the evaluated patients, 
mean Body Mass Index (BMI) was 22,7 Kg/m2 (25≤ BMI< 
30 Kg/m2 - 19,7% and BMI≥30 Kg/m2 - 5,8%); 23,1 % had 
primary hypertension and 89,9% were smokers . Regarding 
to the lipid profile 1,4% had TC> 240 mg/dL; 4,3% LDL-C 
≥160 mg/dL e 16,5% hypertriglyceridemia (TG≥ 200 mg/
dL) . The evolution of the lipid profile and 10-year Fram-
ingham CVR is shown on the following table . Conclusion: 
As described by other authors, in our sample of HCV/HIV 
coinfected patients, we observed a significant increase in 
the 10-year Framingham CVR score after HCV treatment 
(7,17% vs 9,83%, p< 0,001), mainly through an aggravation 
of lipid profile (LDL-C: 84,5 mg/dL vs 101,9 mg/dL p<0 .001, 
CT: 159,9 mg/dL vs 175,3 mg/dL, p<0 .001), a changeable 
score parameter . More studies with longer follow-up are 
required to understand the impact of these results .

Evolution of the lipid profile and 10-year Framingham CVR
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Real-Word Effectiveness of Sofosbuvir/Velpat-
asvir (SOF/VEL)-Based Therapy for Hepatitis C 
Virus (HCV) Genotype (GT) 2 and 3: Analysis 
in a Large North American Integrated Health 
Care System
Jennifer B. Lai1,2, Joanna B. Ready2, Maxwell A. Witt1,3, 
David J. Witt1; 1Infecitous DIseases, Kaiser Permanente Medi-
cal Center, Novato, CA; 2Gastroenterology, Kaiser Permanente 
Medical Center, San Rafael, CA; 3University of Michigan Med-
ical School, Ann Arbor, MI

BACKGROUND: Controversy exists regarding applicability 
of clinical trials to real-world effectiveness in community 
practice . SOF/VEL therapy is supported in clinical studies, 
but data are limited on efficacy in real world use . We 
report virologic responses of patients with HCV GT 2 and 3 
infection receiving SOF/VEL with or without ribavirin (RBV) 
in a North American practice . METHODS: This study was 
conducted at Kaiser Permanente Northern California, an 
integrated healthcare system caring for more than four 
million members in Northern California . Approval was 
obtained from our Institutional Review Board . Treatment 
naïve (TN) and treatment experienced (TE) HCV GT 2 and 
3 patients who started SOF/VEL therapy and completed 
therapy by 01MAY2017 were identified and analyzed . 
End-of-Treatment (EOT) and Sustained Viral Response 12 
(SVR12) was defined as HCV RNA less than the lower limit 
of quantification (LLQ) upon completion or 12 weeks after 
completing therapy, respectively . Patients were deemed 
cirrhotic if: any history of biopsy-proven cirrhosis; Fibro-
Scan® ≥12 .0 kPa; clinical manifestations of cirrhosis or AST 
to Platelet Ratio Index (APRI) >2 .0 in the absence of biopsy 
within 3 years prior to treatment or non-cirrhotic if: no 
evidence of cirrhosis per biopsy or APRI </=0 .5 if no biopsy 
within 3 years prior to treatment . Otherwise they were 
deemed undetermined fibrosis . RESULTS: A total of 493 
patients with GT2 (214, 43%) and 3 (279, 57%) who started 
SOF/VEL were identified . Among GT2 patients treated with 
SOF/VEL, 30(15%) were cirrhotic, 178(90%) were TN, 126 
(64%) male and 3(1 .5%) HIV co-infected . For GT3 these 
were 13(8%), 140(88%), 94(59%) and 5(3%) respectively . 
Demographics were similar to ASTRAL 2,3 except that HIV 
co-infected patients were excluded from ASTRAL studies . 
Of patients receiving SOF/VEL/RBV, 10 (63%) of GT2 and 
84 (70%) GT 3 were cirrhotic . CONCLUSION: We found 
high SVR12 for patients with HCV GT 2 and 3 treated with 
VEL/SOF, which were equal to or better than virologic 
responses reported in the ASTRAL 2 and 3 . We had nearly 
similar results in the frequently cirrhotic patients treated 
with SOF/VEL /RBV . These patients were not included in 
ASTRAL studies and could not be contrasted .

VIrologic Results for GT2 and 3 Contrasted with ASTRAL 2 
and 3
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Long term outcomes of liver transplantation in 
the direct-acting antiviral era
Angel Alsina1,2, Alexia M. Athienitis7, Alejandro I. Delgado6, 
John Trendowski6, Arun Konakanchi7, Jacentha Buggs1,6, Eliz-
abeth Fallon5, Brenna J. Evans8, Erin Parkinson5, Chris Albers3, 
Nyingi Kemmer3,4; 1Transplant Surgery, Tampa General Hos-
pital, Tampa, FL; 2Surgery, University of South Florida Mor-
sani College of Medicine, Tampa, FL; 3Transplant Hepatology, 
Tampa General Hospital, Tampa, FL; 4Medicine, University 
of South Florida Morsani College of Medicine, Tampa, FL; 
5Hepatology, Tampa General Hospital, Tampa, FL; 6Office of 
Research, Tampa General Medical Group, Tampa, FL; 7Infor-
mation Systems, Muma College of Business, University of 
South Florida, Tampa, FL; 8Liver Transplantation, Tampa Gen-
eral Hospital, Tampa, FL

Introduction: There are no reports of long term outcomes 
of Hepatitis C (HCV) liver transplant (LTx) recipients in the 
direct-acting antiviral (DAA) era . Aims: To examine impact 
of DAA’s on survival, examine the populations at risk, cure 
rates, and long term outcomes . Methods: Retrospective 
analysis of 469 HCV LTx, divided in 4 eras: 1 (’97-2001), 2 
(2002-06), 3 (2007-10), and Era 4 (2011-15, corresponding 
to DAA’s) . All DAA treatments in this study were post LTx . 
Kaplan Meier methodology, Log rank and chi square were 
utilized . Results: 1) Survival: The 1-year survival was not 
different in all eras (89%) . At 3 years, HCV patients in eras 
3 and 4 demonstrated superior survival (Era 3, 83 .2% and 
Era 4, 86%), compared to Eras 1 and 2 (70 .6% and 77 .8%, 
respectively, Log Rank 0 .037) . The 5-year survival of Eras 1 
to 4 was 61%, 68 .7%, 80%, and 81 .9%, Log Rank 0 .0036) . 
There was less death decay in Eras 3 and 4, only 2 .2%/
yr and 1 .4%/year, respectively . Era 4 had 114 patients, 
with 3-year survival of 86%, vs . 77 .3% prior to 2010, a 
9% improvement . 2) Treatments: 91 patients were treated 
with DAA’s, 80 were cured (88%) . Forty-two were already 
cured in Era 4 . More patients were alive and available to 
be treated with DAA’s in Era 3 (92%), less in Era 2 (60%), 
and much less in Era 1 (47%), p=0 .00001) . No differences 
between Era 1 and 2 were noted (p=0 .37) . The proportion 
of patients that were treated with DAA’s from those alive 
at 2011 was not significant between the 3 eras (p=0 .23) . 
However, the percentage of patients that were treated 
with DAA’s from the total number in each era increased 
progressively from Era 1 to 4 (8 .6%, 8 .3%, 21 .8%, and 41 .4, 
respectively, p= 0 .00001) and more patients were treated 
with DAA’s in Era 4 vs, Era 3 (P=0 .001) . Conclusions: The 
lower 8% mortality in Era 3 prior to 2011 allowed patients 
the access to highly curative DAA therapies . Era 4 more 
than doubled the number of patients treated with DAA’s 
over Era 3 . Era’s 3 and 4 more than tripled the number 
of patients that were treated, despite having less HCV 
patient in those two cohorts . Over 90% of the patients in 
Eras 3 and 4 were alive and available for treatment . DAA’s 
already have had a significant impact on HCV patients in 
our program while patients in Era 1 and 2 succumbed from 
hepatitis C complications . From 2007 forward, progress in 
HCV outcomes was noted, not before contributed by DAA 
and Hep C cures . Those transplanted more than 10 years 
ago were highly excluded from the DAA era . Our three 
year results suggest that HCV patients now outperform 
most other populations of transplant patients .
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1532
Regression of liver stiffness (LS) after direct 
acting anti-viral (DAA) therapy for hepatitis C 
in the country of Georgia
Ekaterine Dolmazashvili1,2,  Akaki Abutidze3,1, 
Marine Karchava3,1, Lali Sharvadze3,2, Nikoloz Chkhartishvili3, 
Tengiz Tsertsvadze3,2; 1Hepatology clinic HEPA, Tbilisi, Geor-
gia; 2Iv. Javakhishvili Tbilisi State University, Tbilisi, Georgia; 
3Infectious Diseases, AIDS and Clinical Immunology Research 
Center, Tbilisi, Georgia

Background: Novel DAAs targeting hepatitis C virus (HCV) 
have revolutionized the treatment of chronic infection 
by dramatically increasing rates of sustained virological 
response (SVR) . To date there are limited data suggesting 
reversibility of HCV-associated liver fibrosis/cirrhosis after 
DAA therapy . We assessed the impact of DAA therapy on 
liver fibrosis regression measured by transient elastog-
raphy in patients with chronic HCV infection . Methods: 
A prospective study was conducted in HCV infected adult 
patients with advanced liver fibrosis (Metavir F3) or 
cirrhosis . LS score>14 .5 kPa indicated LS-defined cirrhosis . 
The primary outcome was improvement in liver stiffness 
measurement (LSM) at week 24 post-treatment measured 
as 1) decrease in median LS compared to baseline and 2) 
at least 20% decrease in LSM compared to baseline . Multi-
variate logistic regression model was utilized to identify 
factors associated with at least 20% improvement in LSM . 
Following factors were included in the analysis: baseline 
LSM, alanine aminotransferase, alkaline phosphatase, 
platelet count, bilirubin and albumin, HCV genotype, 
treatment regimen, achievement of SVR, pretreatment 
body mass index, heavy alcohol drinking and presence 
of diabetes mellitus . Results: Of total 304 patients, 172 
(56 .6%) had LS-defined cirrhosis pre-treatment . SVR was 
achieved in 257 (84 .5%) patients treated with either 
interferon-containing (PEG-IFN/RBV/Sofosbuvir (SOF) - 12 
weeks) or interferon-free regimens (SOF/RBV for 12, 20 or 
24 weeks, SOF/Ledipasvir (LDV)±RBV-12 or 24 weeks) . LSM 
decreased from baseline median of 16 .9 (IQR: 11 .8 – 27 .7) 
kPa to post-treatment week 24 score of 11 .9 (IQR: 8 .2–20 .9) 
kPa (p<0.0001) . LS significantly reduced during treatment, 
but improvement continued off treatment only in patients 
who achieve an SVR . Of total 304 patients, 198 (65 .1%) 
achieved at least 20% reduction in LS . In multivariate 
analysis SVR was significantly associated with this reduc-
tion (p<0.0001) regardless of the addition of Interferon 
to the treatment regimens (SOF/RBV vs . PEG-IFN/SOF/RBV– 
OR:1 .90, 95% CI:0 .94-3 .82; SOF/LDV±RBV vs . PEG-IFN/SOF/
RBV–OR:1 .94, 95% CI: 0 .96-3 .94) . Despite decreasing base-
line LSM, more than half of cirrhotic patients remained 
cirrhotic at week 24 post-treatment . Conclusion: SVR 
achieved after DAA treatment is associated with regres-
sion in LS . However, regardless of achieving SVR liver 
damage persists in significant proportion of patients . Thus, 
early treatment of HCV-infected patients can significantly 
prevent residual liver damage .
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Real World Treatment Outcomes with Direct 
Acting Antivirals: Collated Multicentre Data 
from India
Satyendra Tyagi1, Bhabadev Goswami4, Mohan Prasad2, Dia-
mond Sharma Hidangmayum3, Ravindra p. Sharma5; 1Kailashi 
Multispeciality Hospital, Meerut India, India; 2VGM Hospi-
tal, Coimbatore, India; 3ART Centre, JNIMS, Imphal, Mani-
pur., Jawaharlal Nehru Institute of Medical Science (JNIMS), 
Imphal, Manipur., Manipur, India; 4Ghuwati Medical College, 
Ghuwati, India; 5Aditya Nursing Home and Gastro Center, Sri 
Ganganagar, India

Background: The introduction of oral directly acting anti-
virals (DAAs) has improved hepatitis C (HCV) treatment 
outcomes dramatically across the world . Real world data 
has special significance as it is not bound by protocol inclu-
sions and exclusions . There is limited published data of 
the treatment outcomes with the newer DAAs from India . 
Methods: Data of HCV monoinfected patients treated 
from March 2015, since the availability of DAAs, was retro-
spectively analysed from non-institutional high volume 
centres across India . Results: Data of 1278 patients treated 
for HCV was collated and analysed . 509 patients that had 
completed therapy were from Western Uttar Pradesh 
(North India), 363 from North Eastern states of Manipur, 
Nagaland, Assam, Meghalaya, Tripura, Mizoram, 262 from 
Coimbatore in Chennai (South India) and others from 
Punjab/Haryana (118), Rajasthan (13), Aurangabad (3), 
Baroda (2) and missing data in 8 patients . 87 .8% patients 
were treatment naïve . 76 .1% patients were non-cirrhotic 
and 23 .9% with cirrhosis (71% compensated and 28 .9% 
decompensated) . HCV genotype 3 infection was predomi-
nant (62 .7%), followed by genotype 1 (18 .9%), genotype 
4 (16 .4%), genotype 6 (1 .2 %), and genotype 2 (0 .7 %) . 
For 192 patients, no genotype was done as they were to 
be started on pan-genotypic drug combination of sofos-
buvir-daclatasvir . Treatment outcomes were available in 
1271 patients, among these sustained virologic response 
at the end of 12 weeks (SVR12) was achieved by 98 .2 % 
(1256/1271) patients (See Table . 1) . Treatment failure was 
seen in 15 patients (8 non-cirrhotic and 7 cirrhotic patients) . 
There were 7 failures on sofosbuvir-daclatasvir regimen, 1 
was treatment experienced, and 2 were cirrhotic (compen-
sated) patients . 648 of 1278 patients received treatment 
with sofosbuvir-daclatasvir (50 .7%) with or without 
ribavirin . Overall there was no association of treatment 
failure to prior treatment experience or cirrhosis status . 
However, treatment failures were largely HCV genotype 
3 patients (7/15; 46 .6%) and with prior treatment expe-
rience (5/7; 71 .4%) . Conclusion: HCV treatment with oral 
DAAs was successful for most patients . Cirrhosis status and 
prior treatment experience did not influence outcomes of 
HCV treatment . Treatment failures were more common 
in genotype 3 HCV Indian patients with prior treatment 
experience .

Table 1: SVR12 Responses in Indian Patients
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1534
Comparison of Original and Generic DAA’s in 
Treatment of Chronic Hepatitis C Patients: Real 
Life Data from Latvia
Ieva Tolmane1,2, Seda Arutjunana3, Velga Kuse1,2, 
Agita Jeruma1,4, Baiba Rozentale5,4; 1Hepatology, Riga East 
university hospital, Infectology center of Latvia, Riga, Latvia; 
2University of Latvia, Riga, Latvia; 3University of Latvia, Riga, 
Latvia; 4Riga Stradins university, Riga, Latvia; 5Riga East uni-
versity hospital, Infectology Center of Latvia, Riga, Latvia

Background Up to 42 thousand people may suffer from 
chronic viral hepatitis C infection in Latvia . Despite effective 
treatment available from 2016 in Latvia, there are strong 
restrictions in reimbursement rules – only patients with 
fibrosis (F, Metavir) stage 3 to 4 can be treated through 
state program . Part of patients obtain generic drugs from 
India . The aim of this study was to evaluate original and 
generic direct acting antiviral medications (DAA's) efficacy 
in Latvian patients . Methods This was retrospective study 
of 179 chronic viral hepatitis C patients . Data obtained 
from patients medical records, which were collected in 
Riga East University hospital, Latvian Infectology Center . 
Mean age 49 .2 years (SD 10 .2, range 24-71), 88 female 
patients (49%), 91 male patients (51%), genotype 1b was 
detected in 157 patients (87 .7%) . We analyzed 2 different 
groups – patients received original DAA’s with ombit-
asvir, paritaprevir, ritonavir, dasabuvir ± ribavirin (n=144, 
F3-4, Child-Pugh A) or patients received generic DAA’s 
from India (n=35, F0-2) with sofosbuvir, ledipasvir (n=6) 
or sofosbuvir, daclatasvir ± ribavirin (n=28) . SVR 12 (HCV 
RNA negative 12 weeks after treatment) was measured for 
all patients . Data were analyzed using SPSS 22.0 . Results 
Original DAA’s group – SVR12 was achieved in 142 patients 
(98 .6%), 2 patients (1 .4%) stopped therapy earlier due 
to decompensation of liver cirrhosis and didn’t achieved 
SVR12 . Generic DAA’s group – SVR 12 was achieved in 
32 patients (91%), SVR12 was not achieved in 3 patients 
(8 .6%) – 1 patient was HCV-RNA positive right after treat-
ment, 2 – relapses . Out of those who completed treat-
ment course in original DAA’s group – 142 patients – all 
142 (100%) patients achieved SVR12, but in generic DAA’s 
group SVR12 was achieved in 32 patients (91%, p=0 .007, 
Fischer’s test) . Conclusions Both regimens – original and 
generic drugs has high efficacy – SVR was achieved in more 
than 90% of all patients, with slight superiority in original 
DAA’s group vs . generic DAA’s group (SVR12 was 100% 
vs .91% respectively) . Generic DAA’s can be used in case 
when original drugs are not reimbursed/ not available, but 
still it is patient’s decision .
Disclosures:

Ieva Tolmane - Speaking and Teaching: Merck, AbbVie, Janssen

The following people have nothing to disclose: Velga Kuse, Agita Jeruma



820A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

1535
Direct-Acting Antivirals (DAAs) treatment 
Improves Hepatitis C Virus (HCV)-Associated 
Mixed Cryoglobulinemia Symptoms.
Ester Pollastri1, Angiola Spinetti1, Silvia Odolini1, Lina Toma-
soni1, Paola A. Lanza1, Andrea Bonito1, Serena Zaltron1, 
Paola Nasta1, Lucia Urbinati1, Luciano Biasi1, Elena Festa1, 
Salvatore Casari1, Stefania Affatato2, Elena Belotti2, 
Roberta Zani2, Patrizia Scaini2, Giovanni Cancarini2, Fran-
cesco Castelli1; 1University Department of Infectious and 
Tropical Diseases, University of Brescia and Brescia Spedali 
Civili General Hospital, Brescia, Italy, Brescia, Italy; 2University 
Department of Nephrology, University of Brescia and Brescia 
Spedali Civili General Hospital, Brescia, Italy, Brescia, Italy

Background: HCV is responsible of lymphoproliferative 
disorders such as mixed cryoglobulinemia (MC), which is 
characterized by multi-organ vasculitis . HCV clearance is 
related to remission of MC . This was observed also after 
dual-therapy-pegylated interferon (PEG-IFN) and riba-
virin (RBV) but rates of HCV clearance were relatively low . 
Therapy with DAAs attains 90-95% of sustained virologic 
response (SVR; undetectable viral load at week 12 or 24 
after end of treatment) and could lead to a long term 
response of MC . This study aims to evaluate efficacy of 
DAAs therapy on HCV-associated MC symptoms . Material 
and Methods: We retrospectively analyzed data of HCV 
infected patients with MC who received DAAs treatment at 
our University Division of Infectious and Tropical Diseases 
of Spedali Civili, Brescia, from March 2015 to October 
2016 . SVR was assessed with HCV RNA levels under detec-
tion limit (<15 UI/mL) at 24 weeks after end of treatment 
(SVR24) . Univariate analysis was used to compare clinical 
and biochemical response to treatment . Results: A total of 
43 patients were analyzed, 32 females (74%) and 11 males 
(26%), with a mean age of 65-years-old . Genotype 1b was 
the prevalent HCV genotype (56%), followed by genotype 
2 (19%), 1a (14%), 3 (5%) and 4 (5%) . Liver fibrosis was 
calculated with FibroScan: mean stiffness was 7,5 KPa and 
5 patients had a stiffness ≥ 13 KPa (mean score: 15 .4 Kpa) . 
Patients non responder to previous PEG-INF treatment 
were 13 (30%), those treated with immunosuppressive 
therapy before DAA were 28 (65%) and 7 (16%) patients 
had lymphoma . Favourite treatment regimens were sofos-
buvir/simeprevir+RBV (23%) and sofosbuvir/ledipasvir±RBV 
(23%) . Mean pre-treatment HCV RNA levels were 1,531,085 
UI/ml and all patients achieved SVR24 . Symptoms at base-
line were arthralgia in 15 patients (35%), neuropathy in 
27 (63%), purpura in 22 (51%), ulcers in 9 (21%), weakness 
in 11 (26%), sicca syndrome in 5 (12%) and nephropathy 
(nephritic, nephrotic, mixed syndrome or CrCl<60 ml/min) 
in 15 (35%) patients . Arthralgia, neuropathy, purpura, 
ulcers, weakness and nephropathy were observed respec-
tively in 5 (12%), 8 (19%), 4 (10%), 1 (2%), 6 (14%) and 11 
(26%) patients, with statistically significant difference to 
baseline for neuropathy and purpura (p<0 .05) . None had 
sicca syndrome . Mean cryocrit was 4 .1% at baseline and 
1 .4% at SVR24 (p<0 .05) . Conclusions: Our study confirms 
efficacy of DAAs treatment in achieving SVR24 in patients 
with MC and this is associated with a statistically significant 
improvement in clinical and biochemical manifestations of 
MC . Further follow-up will be required to determine if 
clinical improvement continues after viral clearance .
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1536
Real World Hepatitis B Virus Screening Rates in 
Hepatitis C patients treated with Direct-Acting 
Antiviral Agents
Susanne Shokoohi, Phoebe Sebhatu, Joelitta Ansong, 
Justin Mitchell, Sujit V. Janardhan, Costica Aloman, 
Nikunj N. Shah, Donald M. Jensen, Nancy Reau, Sheila Eswaran; 
GI/HEP, RUSH UNIVERSITY, Chicago, IL

Background: Between 2013-2016, there have been 29 
cases reported of HBV reactivation in co-infected HCV 
patients treated with DAAs . In October 2016, the FDA 
released a black box warning regarding this risk . Currently, 
AASLD recommends assessing patients initiating HCV 
DAA therapy for HBV coinfection with HBsAg, HBsAb 
and HBcAb . Our aim was to determine the real world 
current practice rate of HBV screening in this population . 
Methods: A retrospective chart review was performed of 
HCV patients, greater than 18 years old, started on DAA 
treatment at single academic center between January 
2014 – May 2017 . Demographics, genotype, DAA treat-
ment regimen, fibrosis and pertinent HBV laboratory 
values were recorded . Results: A total of 664 charts were 
reviewed of patients with HCV treated with DAA . 574 
patients (M=343 60%) had adequate data for analysis and 
91 (16%) were initiated on therapy after the FDA warning . 
Overall, the majority were AA (n=268 47%) and mean age 
was 60 (range 23- 90) . The most common genotype was 1 
(n= 461, 80%) and treatment regimen was Ledipasvir-So-
fosbuvir (n=309 54%) . About 36% (n=207) of patients had 
cirrhosis . All three serologies (HBsAg, HBcAb, HBsAb) were 
tested in 383/574 (67%) . Hepatitis B testing was not done 
in 52/574 (9%) patients . After the FDA warning, there was 
an increase in HBsAg and HBcAb testing, but a decline in 
HBsAb testing . A non-statistically significant improvement 
in HBV screening was seen . No new cases of HBV (HBsAg 
positive) were diagnosed through screening and no cases 
of clinical HBV reactivation were identified . Conclusion: 
The current FDA HBV screening recommendations are to 
test for HBsAg and HBcAb and AASLD guidelines are to 
test for HBsAg, HBcAb and HBsAb in patients with HCV 
treated with DAAs . Our real world rate of HBV screening 
improved after October 2016, but remains low, 75% (FDA 
recommendation) and 69% (AASLD guidelines), suggesting 
greater emphasis needs to be placed on screening . In addi-
tion, a decline in HBsAb screening rate underscores missed 
opportunities to identify individuals that may benefit from 
HBV vaccine .
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1537
Safety and Efficacy of 8-weeks Ledipasvir/
Sofosbuvir Combination in Chronic Hepatitis C 
Genotype 4–Infected Patients
Mohamed Babatin1, Abdullah S. Alghamdi1, Abdullah Assiri2, 
Haziz Aleladi1, Hamad Shoja1, Mohaammed Mogharbel1, Ash-
waq Alsahafi1, Wadad Mahalawi1, Faisl Sanai3; 1King Fahad 
General Hospital - Jeddah, Saudi Arabia, Jeddah, Saudi Ara-
bia; 2King Fahad Medical City, Riyadh, Saudi Arabia; 3King 
Abdulaziz Medical City, Jeddah, Saudi Arabia

Background: Ledipasvir/Sofosbuvir (LDV/SOF) for hepatitis 
C virus (HCV) treatment is usually administered for 12–24 
weeks, depending on baseline characteristics . Shortened 
durations of 8-weeks can be administered to HCV-in-
fected, treatment-naïve, non-cirrhotic, genotype 1 (GT1) 
patients, if their baseline HCV RNA is below 6 million IU/
mL . Recent data has shown that a shortened duration may 
be applicable to GT4 patients, although the data is scarce . 
In this ongoing study, we evaluated the efficacy and safety 
of 8-weeks LDV/SOF in HCV GT4 patients and explored the 
potential effects of comorbidities and concomitant medi-
cation on efficacy . Methods: Treatment naïve, non-cir-
rhotic (Fibroscan <12 .5 kPa) HCV GT4 patients received 
an 8-week LDV/SOF treatment regimen (n=45) and were 
assessed at baseline, Week 4, 8 and 20 . The primary 
endpoint was sustained virologic response (SVR) 12 weeks 
after the end of treatment (SVR12) . Data on comorbidities, 
concomitant medication, fibrosis stage levels, efficacy and 
safety were collected . Results: The study population (n=45) 
consisted of 57 .8% male and 42 .2% female patients with a 
mean age 43 .98±17 .2 years . Baseline HCV RNA was 6 .26 ± 
6 .32 log10 IU/mL and most patients (91 .1%) had a baseline 
HCV RNA <6 million IU/mL . Liver fibrosis stages were F0/
F1 (88 .9%) and F2 (11 .1%) . The most frequent comorbidi-
ties were hypertension and diabetes mellitus (20 .0% each) 
and concomitant medication was taken by 40 .0%, 16 .3% 
of whom were taking proton pump inhibitors (PPIs) . 
Overall, SVR12 was 97 .6% (95% CI 87 .4–99 .9%) and one 
patient (2 .2%) relapsed post treatment . This patient had 
F2 fibrosis, diabetes mellitus, hypertension and was taking 
esomeprazole . There were no serious adverse events or 
discontinuations due to study drug . Eighteen patients 
had 38 adverse events related to LDV/SOF and the most 
frequent event was headache (10 events [26 .32 %]) . The 
safety profile of 8-weeks LDV/SOF regimen was gener-
ally well tolerated . The final results from this ongoing 
study will provide a subgroup analysis on the effects of 
comorbidities and concomitant acid reducing therapy . 
Conclusion: Our results confirm that a treatment dura-
tion of 8-weeks of LDV/SOF in treatment-naïve, non-cir-
rhotic patients with HCV GT4 is safe and highly effective . 
The presence of comorbidities, including diabetes, did not 
appear to impact treatment efficacy, however the role of 
PPIs could be further evaluated in larger cohorts .
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From Diagnosis to Cure: An Integrated Health 
System Baby Boomer HCV Screening and 
Therapy Management Program
James M. Levin, Eric Huckins; Infectious Disease, Dean Medical 
Group, Madison, WI

Background: In the United States persons born between 
1945 and 1965 account for 75% of reported hepatitis C 
and 73% of hepatitis C associated mortality . In 2012 the 
CDC made the recommendation to screen adults born 
between 1945 and 1965 for hepatitis C virus (HCV) . Our 
integrated healthcare system implemented a workflow 
such that patients screened were linked to care and 
managed throughout the course of therapy . The purpose 
of this study was to assess the programs effectiveness in 
linking and treating patients . Methods: Patients born 
between 1945 and 1965 were offered a one time test for 
HCV . The analysis included patients screened between 
April 2016 and April 2017 . Patients with positive antibody 
and detected virus were referred to infectious disease and 
set up with an appointment for treatment assessment . 
HCV treatment was managed by a collaborative care team 
comprised of an infectious disease provider, HCV nurse, and 
pharmacist . Patients were excluded if they had previous 
diagnosis of HCV or were managed by a physician outside 
the integrated health system . The primary outcome was 
SVR12 . Secondary endpoints included percent HCV anti-
body positive, percent HCV RNA detected, percent linked 
to care, and risk factors for contracting HCV . Results: At 
the time of analysis 25,685 patients born between 1945 
and 1965 had been screened for HCV antibody during the 
study period . Of those patients screened, 326 (1 .27%) had 
positive HCV antibody and 107 (0 .42%) with detected HCV 
viral RNA . A total of 19 patients were excluded from the 
analysis . Of the 88 included in the analysis, 82 patients 
were linked to care with an ID physician . A total of 60 
patients were treated or eligible for treatment at the time 
of analysis . The baseline fibrosis stages was 31 (51 .7%) 
F0 to F2 and 29 (48 .3%) F3 to F4 . Patient HCV risk factors 
included 7 (11 .7%) patients who received nonprofessional 
tattoo work, 17 (28 .3%) reported snorting drugs, 5 (8 .3%) 
had nonprofessional piercings, 21 (35%) had IV drug use, 
6 (10%) had sexual contact with HCV positive individuals, 
9 (15%) had blood transfusion in 1980s, 4 (6 .7%) had 
household exposure with HCV positive individuals, and 14 
(23 .3%) were unknown . A total of 40 (66 .6%) patients had 
a single risk factor and 20 (33 .3%) had multiple risk factors 
for contracting HCV . The primary endpoint of SVR 12 was 
100% (19/19) . Updated results will be presented at the 
AASLD Liver Meeting . Conclusions: The integrated health 
system linkage to care process identified a large number 
of patients with HCV and their risk factors . The patients 
that were eligible for treatment successfully all have been 
cured to date .
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Roles of designated hepatologists on treat-
ment of chronic hepatitis C patients with 
directly-acting antivirals: Evidences based on 
nation-wide, real-world database in Japan
Naohiko Masaki1, Mikio Yanase2, Yuichi Nozaki3, Shin-
taro Mikami2, Masaaki Korenaga4, Tatsuya Kanto4; 1Labora-
tory Testing Department, National Center for Global Health 
and Medicine, Shinjuku-ku, Japan; 2Department of Gastro-
enterology, National Center for Global Health and Medicine, 
Tokyo, Japan; 3Department of Cellular and Molecular Physiol-
ogy, Yale University School of Medicine, New Haven, CT; 4The 
Research Center for Hepatitis and Immunology, National Cen-
ter for Global Health and Medicine, Ichikawa, Chiba, Japan

Background: In Japan, directly-acting antivirals (DAAs) 
have been introduced in clinical settings since September, 
2014 . Since these expensive treatments are supported by 
subsidy policy of Japanese Government as well as health 
insurance systems, it would be indispensable to confirm 
short- and long-term outcome including inhibitory effects 
on hepatocarcinogenesis . Especially in Japan, one of our 
major concerns is that the first regimen is daclatasvir and 
asunaprevir (DCV+ASV), which could not be approved by 
western countries, due to poor virologic response in the 
presence of NS5A mutations . Aim: To clarify the present 
status of DAAs treatment in Japan, and to evaluate the 
roles of hepatologists designated by the Japan Society of 
Hepatology . Methods: The reports regarding short-term 
outcome of DAAs treatment, which are filled up by doctors 
and linkably anonymized at the local governments office 
are collected . They include the patients’ demographic 
features, previous history of interferon (IFN) therapy and 
hepatocellular carcinoma (HCC), viral load and genotype, 
serum levels of AST, ALT, AFP and platelets counts together 
with the informations about adverse events and doctors’ 
specialty . Results: From October, 2015 to March, 2017, 
2,487 reports from 11 local governments were analyzed . 
1) Demographic features: male 1,050 pts (42 .2%); median 
age = 70 .0 y .o .; previous history of IFN in 1,123 (45 .2%), 
IFN relapse/non virologic response = 355/694 (61 .8%); 
previous history of HCC in 296 (11 .9%) . 2) Viral genotypes: 
1/2 = 1,999 (80 .4%)/487 . 3) DAAs and doctors’ specialty: 
DCV+ASV/sofosbuvir (SOF)+ribavirin (RBV)/SOF+ledipasvir 
(LDV) = 1,621 (65 .2%)/488/377 . Eighty percent of the pts 
were treated by designated hepatologists . 4) Viral muta-
tions were measured in 1,441 pts with genotype 1 (72 .1%): 
NS3/4A and NS5A mutations were detected in 177 (12 .2%) 
and 309 (21 .3%), respectively . 5) Sustained virologic 
response (SVR) was obtained in 88 .3%, 94 .9%, and 95 .8%, 
in DCV+ASV, SOF+RBV, and SOF+LDV regimens, respec-
tively . 6) Implications of viral mutations measurement in 
DCV+ASV regimen: Measurements were done in 80 .5% 
of total pts, whose proportions tended to be different 
according to doctors’ specialty (81 .5%, 77 .9% and 71 .0%, 
in designated hepatologists, designated gastroenterolo-
gists and others, respectively [P = 0 .069]) . SVR rates were 
higher in pts with viral mutations measurement (89 .4% vs 
84 .0%, P = 0 .010), and significantly decreased by presence 
of NS5A mutations (91 .4% vs 80 .7%, P < 0 .001) . Conclu-
sions: In Japan, involvement of designated hepatologists 
with more careful management might improve short-term 
outcome of DAAs treatment, at least in DCV+ASV regimen .
Disclosures:
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The following people have nothing to disclose: Naohiko Masaki, 
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1540
The Real-World Israeli Experience of Treating 
Chronic Hepatitis C (CHC), Genotype 1 (GT1) 
and Genotype 4 (GT4) Patients with Advanced 
Fibrosis with Elbasvir\ Grazoprevir: A Large 
Multi-Center Cohort.
Eli Zuckerman1, Eyal Ashkenazi1, Yulia Kovalev1, Oranit Cohen-
Ezra2, Ella Veitsman3, Tarek Saadi3, Matthias Carlebach4, 
Rawi Hazzan5, Rifaat Safadi6, Tova Goldberg-Clein6, Ran Oren6, 
Yafa Ashur7, Michal Carmiel8, Yona Kitay9, Ruth Hadari9, 
Saif M. Abu-Mouch10, Rafael Bruk11, Yoram Menachem11, Hel-
ena Kathcman11, Oren Shibolet11, Orly Sneh12, Haim Shirin13, 
Ran Tur-Kaspa14, Marius Braun14, Michal Cohen-Naftaly14, 
Amir Shlomai14; 1Liver Unit, Carmel medical center, Haifa, 
Israel; 2Sheba Medical Center, Ramat Gan, Israel; 3Rambam 
Medical Center, Haifa, Israel; 4Bnai Zion Medical Center, Haifa, 
Israel; 5HaEmek Medical Center, Afula, Israel; 6Hadassa Med-
ical Center, Jerusalem, Israel; 7Liver Clinic, Southern District, 
CHS, Southern District, Israel; 8Western Galilee Medical Cen-
ter, Nahariya, Israel; 9Meir Medical Center, Kfar Saba, Israel; 
10Hillel Yaffe Medical Center, Hadera, Israel; 11Tel Aviv Med-
ical Center, Tel Aviv, Israel; 12Talpiot Clinic, CHS, Jerusalem, 
Israel; 13Assaf Harofeh Medical Center, Tzrifin, Israel; 14Rabin 
Medical Center, Petach Tikva, Israel

Background and Aims: Elbasvir (EBR) and Grazoprevir 
(GZR) Is a fixed dose combination (FDC) regimen of Direct 
Antiviral Acting Agents (DAAs) that was approved in USA 
and Europe for CHC patients with Genotype (GT) 1 and 4 . 
This regimen has been demonstrated to be safe, well toler-
ated and highly efficacious achieving high sustained viro-
logical response rate of >95% in non-cirrhotic, as well as in 
cirrhotic patients in phase III trials . However, data on real-
world (RW) treatment experience with EBR \GZR regimen 
is limited . This regimen has been approved in June 2016 
in Israel for CHC patients with GT1 and GT4 for fibrosis 
stage F2-F4 only . We have collected data from a large 
cohort in order to evaluate safety and efficacy in a RW 
setting . Methods: Data on demographics, clinical features, 
safety and virological response were collected from 15 
centers in Israel in both hospitals and community clinics . 
This interim analysis includes 262 patients that initiated 
EBR \GZR treatment between June 2016 until May 2017 . 
The primary efficacy end-point was sustained virologic 
response at follow-up week 12 (SVR12); special attention 
was paid to serious adverse events (SAE), co-morbidities, 
kidney function and drug-drug interactions (DDI) . Results: 
Of the 262 patients, males 128, mean age was 60±14 year 
old, 15% >75 year old . GT1b was dominant - 82% . 27% 
were treatment-experienced with Peg Interferon alfa 
and Ribavirin or 1st generation DAAs . 189 patients had 
advanced fibrosis (113 cirrhotics), 37 patients had CKD 
stage 3-5 (stage 4/5- 17) and 8 patients had symptomatic 
cryoglobulinemia . Concomitant medications included 
proton pump inhibitors (23%), Anti-hypertensive (42%) 
and Statins (31%) . To date, 164 patients have completed 
therapy . SVR12 results of more than 220 patients will be 
presented . Effectiveness: Interim analysis showed negative 
PCR at the end-of-treatment in 133 patients (98%) and 
SVR12 in 113/119 patients (95%) . SVR12 of 113 cirrhotics 
patients was 95%, similar to non-cirrhotics . Among CKD 
patients SVR12 rate was 92% and 100% among patients 
with cryoglobulinemia . Six patients had virological relapse . 
Safety : SAE were observed in 4 (1 .5%) patients: urosepsis 
(1), GI bleeding (1), hepatic decompensation (1) and death 
(1) due to severe pulmonary hypertension and respiratory 
failure . Two patients discontinued therapy prematurely . 
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Conclusions: Treatment with the EBR \GZR FDC regimen 
in a real-world setting is highly effective in GT1 and GT4 
CHC with advanced fibrosis including those with cirrhosis, 
achieving high SVR12 rate . Treatment with this regimen 
appears to be safe and well tolerated for all patients 
including patients with advanced renal failure .
Disclosures:

The following people have nothing to disclose: Eli Zuckerman, 
Oranit Cohen-Ezra, Ella Veitsman, Tarek Saadi, Matthias Carlebach, 
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1541
Quality of life in HCV patients treated with 
Ombitasvir/Paritaprevir/r ± Dasabuvir ± Riba-
virin under real-life conditions - data from the 
German observational study LIFE-C
Peter Buggisch2, Ralph Link3, Uwe Naumann4, Gerlinde Teu-
ber5, Renate Heyne6, Kristina Lohmann1, Johannes Huelsen-
beck1, Michael R. Kraus7; 1AbbVie Deutschland GmbH & Co. 
KG, Wiesbaden, Germany; 2ifi-Institut, Hamburg, Germany; 
3MVZ-Offenburg, Offenburg, Germany; 4Praxiszentrum Kai-
serdamm, Berlin, Germany; 5Private Practice, Frankfurt/Main, 
Germany; 6Leberzentrum am Checkpoint Berlin, Berlin, Ger-
many; 7Kreiskliniken Altoetting-Burghausen, Burghausen, 
Germany

Background In clinical trials and first real-life data, ombit-
asvir/paritaprevir/r ± dasabuvir ± ribavirin (RBV) has shown 
high rates of sustained virologic response (SVR) and 
good tolerability . Nevertheless, real-life data regarding 
the health-related quality of life (QoL) are limited . Here, 
we report the QoL in a large cohort from Germany that 
enrolled patients between December 2015 and December 
2016 . Methods All adult patients treated with ombi-
tasvir/paritaprevir/r ± dasabuvir ± RBV according to the 
local label were eligible for the study . Patients’ visits were 
scheduled at the physician’s discretion and according to 
clinical practice . At baseline, during and at the end of 
the treatment, and at post-treatment week 4, 12, and 
24, patients filled in several validated questionnaires 
regarding QoL . This included PRISM, a brief quantita-
tive method to assess perceived burden of suffering due 
to illness, FACIT-F to measure fatigue, and WPAI(HCV) 
to analyse work productivity and activity impairment . 
Results 472 patients were enrolled . QoL was analyzed 
in 252 patients and efficacy in all patients treated for 12 
weeks with sufficient follow-up data (n=235) . Overall viro-
logical response rate was 97 .4% (n=229/235) . At baseline, 
the mean score for PRISM was 11 .8, for FACIT-F 36 .0, for 
Total Work Productivity Impairment 17 .3, and for Total 
Activity Impairment 26 .8 . Cirrhotic patients (n=19) and 
those receiving opiate substitution therapy (OST; n=27) 
exhibited values associated with lower QoL in all scores 
determined, while patients 70+ years old (n=38) exhibited 
values associated with higher QoL . The change of values 
recorded in the total cohort is displayed in the table . At 12 
weeks after end of treatment, QoL improved with respect 
to all mean scores determined: PRISM +6 .35, FACIT-F +4 .74, 
Total Work Productivity Impairment -5 .4, Total Activity 
Impairment -11 .7 . While this improvement was similar in 
cirrhotic patients and patients 70+ years old, it was more 
pronounced in OST patients: PRISM +9 .47; FACIT-F +13 .3, 
Total Work Productivity Impairment -10 .8, Total Activity 
Impairment -18 .6 . Conclusion Under real-world conditions, 
QoL improved in patients treated with ombitasvir/parita-

previr/r ± dasabuvir ± RBV . This improvement was observed 
in several subgroups and was most pronounced in OST 
patients, suggesting that this group especially profits from 
treatment of the hepatitis c virus infection .
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1542
Patient-Reported Quality of Life Improves After 
Treatment of Hepatitis C with Direct-Acting 
Anti-Virals: A Real-World Experience
Robert A. Mitchell1, Amy Wong2, Jeanette F. Farivar2, 
Maria Schmit2, Alnoor Ramji1, Hin Hin Ko1; 1St. Paul’s Hospital, 
Division of Gastroenterology, Department of Medicine, Uni-
versity of British Columbia, Vancouver, BC, Canada; 2Gastro-
enterology Research Institute (GIRI), Vancouver, BC, Canada

Background: Patients with hepatitis C virus (HCV) infection 
are known to have impaired health-related quality of life 
(QoL) . Data from clinical trials using DAAs to treat HCV 
suggest that patient-reported measures of QoL improved 
during treatment, and that these effects are sustained 
after treatment . Despite this favorable study data, the 
“real-world” effects of newer DAA-based regimens on QoL 
are not known . Methods: Between 01/2014 and 12/2016, 
consecutive patients aged ≥ 19 years with serological-
ly-confirmed HCV undergoing any oral DAA regimen, seen 
in consultation by a gastroenterologist at a tertiary outpa-
tient hepatology clinic in Vancouver, BC were considered 
for inclusion . Participants were excluded if they had incom-
plete follow-up data or changed treatment to an interfer-
on-containing regimen . Quality of life was measured with 
the Short-Form 36 Questionnaire (SF36), a well-validated 
tool of patient reported quality of life in HCV and other 
conditions . Results: 54 patients with complete pre- and 
post-treatment SF36 measures were included . The mean 
age at treatment was 60 (range 27-75) years . Forty patients 
(74 .1%) were male . Fifteen patients (27 .8%) had one of 
the following co-morbid conditions: anxiety, depression, 
chronic fatigue syndrome, sleep disorders or chronic pain 
syndromes . The most common genotype was 1a in 38 
patients (70 .4%) . Nineteen patients (35 .2%) had cirrhosis 
and 38 (70 .4%) were treatment naïve . The most common 
treatment regimen was sofosbuvir/ledipasvir in 40 patients 
(74 .1%) . SVR12 was achieved in 53 patients (98 .1%) . QoL 
testing was performed at baseline and mean 6 .10 weeks 
(range 0-40 .4 weeks) after treatment completion . The 
change in SF36 summary physical component scores after 
treatment (a composite score of patient-reported phys-
ical wellbeing) was 2 .05 ± 6 .34 (p=0 .02) . The change in 
summary mental component scores after treatment (a 
composite score of patient-reported mental wellbeing) 
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was 0 .43 ± 10 .34 (p=0 .76) . Conclusions: In this analysis, 
HCV patients treated with DAAs in a tertiary outpatient 
clinic report a statistically significant improvement in 
physical health after treatment . To our knowledge, this 
finding demonstrates the first “real-world” improvement 
in patient-reported QoL after DAAs . This data suggests 
that there is a short-term improvement in self-reported 
physical, but perhaps not mental, health soon after DAA 
treatment . Further statistical analysis is underway to eluci-
date predictive patient or treatment characteristics for 
positive and negative changes in QoL . Further research is 
required and underway to determine whether this effect 
is sustained in the months to years after SVR .
Disclosures:
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1543
The real-world efficacy, changes in liver stiff-
ness values and fibrosis markers, and the 
safety of daclatasvir plus asunaprevir used to 
treat patients with HCV genotype 1b infection
Hye Won Lee, Dong Yun Kim, Seungtaek Kim, Beom 
Kyung Kim, Seung Up Kim, Do Young Kim, Sang Hoon Ahn, 
Kwang-Hyub Han, Jun Yong Park; Yonsei University College 
of Medicine, Seoul, Korea (the Republic of)

Background & Aims: Treatment with daclatasvir plus 
asunaprevir (DCV+ASV) is associated with potent antiviral 
effects in patients with genotype 1b hepatitis C virus (HCV) 
infection . We investigated the real-world efficacy, changes 
in liver stiffness values and non-invasive fibrosis markers, 
and the safety of DCV+ASV treatment in Korea . Methods: A 
total of 363 patients with chronic hepatitis C were treated 
with DCV+ASV from August 2015 to January 2017 . Finally, 
we analyzed data on 270 patients who were followed 
up for at least 12 weeks after the end of treatment . We 
investigated virological response and the changes in 
non-invasive fibrosis markers before and after treatment 
completion . Results: The mean patient age was 60 .7 years 
and females predominated (60 .4%) . Most patients were 
treatment-naïve (64 .8%) and 56 (20 .7%) had cirrhosis . 257 
(95 .2%) and 251 (93 .0%) patients achieved end-of-treat-
ment responses and sustained virological responses at 12 
weeks post-treatment (SVR12), respectively . The SVR12 
rates were higher in patients who were <65 years of age, 
in males, in those without cirrhosis and in patients with 
lower HCV RNA levels . All of LS values, fibrosis-4 (FIB-4) 
and aspartate aminotransferase-to-platelet ratio index 
(APRI) values declined from baseline to time of assessment 
of SVR12, regardless of the presence of cirrhosis and any 
prior treatment history . Conclusion: DCV+ASV therapy 
afforded a high SVR12 and improved liver fibrosis; treat-
ment was well tolerated in patients with genotype 1b HCV 
infections . Further studies are required to monitor the 
long-term results of DCV+ASV treatment . 
Disclosures:
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1544
Efficacy and safety of retreatment with 
Elbasvir/Grazoprevir associated to Sofosbuvir 
+/- Ribavirin in HCV infected patients with a 
previous failure to therapy with direct-acting 
antiviral drugs
Laurent Alric1, Vincent Leroy2, Laurent Cotte3, Minello Anne4, 
Andre Jean Remy5, Isabelle Rouanet6, Marion Godart1, 
Christophe Hezode7, Florence Abravanel8, Isabelle Ollivi-
er-Hourmand9; 1Internal Medicine-Digestive Department, 
CHU Purpan, Toulouse, France; 2Digestive Department, CHU, 
Grenoble, France; 3Digestive Department, Hopitaux de Lyon, 
Lyon, France; 4Digestive Department, CHU, Dijon, France; 
5Digestive Department, Hopital, Perpignan, France; 6Diges-
tive Department, CHU, Nimes, France; 7Digestive Department, 
CHU Henri Mondor, Creteil, France; 8Virology, CHU Purpan, 
Toulouse, France; 9Digestive Department, CHU, Caen, France

Background: Some HCV infected patients have a failure to 
direct-acting antiviral drugs (DAAs) . This failure is related 
to NS3 or NS5A/B resistance-associated substitutions (RAV) 
for which treatment options are currently limited . The 
aims of the study was to assess safety and efficacy of sofos-
buvir + grazoprevir + elbasvir ± ribavirin in HCV infected 
patients who previously failed to DAAs . Methods: 17 HCV 
infected patients received sofosbuvir 400m/day + grazo-
previr + elbasvir 100/50 mg/ day with ribavirin 600/1200mg/ 
day (n=11) or without ribavirin (n=6) for 16 weeks (n=6); 
12 weeks (n=1) or 24 weeks (n=10) in a non-randomized 
multicentre early access program . HCV genotype was: 1a 
(n=7),1b (n=2), 1 unclassified (n=4), 3 (n=2) or 4 (n=2) . 
Most of the patients 11/17 (64 .7%) had severe liver disease 
Metavir F3 or F4 . Previous DAAs failure was observed with 
sofosbuvir/ledipasvir ± ribavirin (n=10), sofosbuvir/daca-
latasvir ± ribavirin (n=8), sofosbuvir/simeprevir (n=1) . Two 
patients had a failure to 2 DAAs before to be included . 
RAVs were assessed at the time of virological relapse . 
Sequence analysis was based on population sequencing of 
three viral regions, including the NS3 protease, the NS5A 
protein and the NS5B polymerase coding regions . Results: 
at baseline before retreatment, following RAVs were iden-
tified: L31M, Y93H, 28M, 30Q, T545, I132V, I170V, Q80K, 
Y93N, L159F . Virological response at the end of treatment 
(EOT was achieved in all patients (100%) receiving sofos-
buvir + grazoprevir + elbasvir ± ribavirin . Sustained viro-
logical response 12 weeks after the end of therapy (SVR12) 
was achieved in 8/8 patients and follow-up is ongoing 
for 9 patients . All SVR12 will be available for the AASLD 
meeting . The treatment outcomes were consistent in all 
different genotypes 1a, 1b, 3 or 4 . EOT was not influenced 
by previous DAAs therapy . The treatment outcomes were 
also consistent in all RAVs observed at baseline . Serious 
adverse event occurred in 1/17(5 .8%) patients but not 
related to sofosbuvir + grazoprevir + elbasvir ± ribavirin . 
Conclusions: Retreatment with sofosbuvir + grazoprevir 
+ elbasvir ± ribavirin is highly effective with a low rate of 
adverse events in the very difficult to treat population of 
HCV genotype 1, 3, 4 patients with RAVs who previously 
failed to DAAs .
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Cost-effectiveness of ledipasvir/sofosbuvir 
in elderly patients with genotype 1b chronic 
hepatitis C: An analysis with real-world 
outcomes from a multicenter cohort in Japan
Norihiro Furusyo1, Ataru Igarashi2, Eiichi Ogawa1, Hid-
eyuki Nomura3, Kazufumi Dohmen4, Nobuhiko Higashi5, 
Kazuhiro Takahashi6, Akira Kawano7, Koichi Azuma8, 
Takeaki Satoh9, Makoto Nakamuta10, Toshimasa Koyanagi11, 
Masaki Kato12, Shinji Shimoda13, Eiji Kajiwara14, Jun Hayashi15; 
The Kyushu University Liver Disease Study (KULDS) Group; 
1Department of General Internal Medicine, Kyushu University 
Hospital, Fukuoka, Japan; 2Graduate School of Pharmaceutical 
Sciences, The University of Tokyo, Tokyo, Japan; 3The Cen-
ter for Liver Disease, Shin-Kokura Hospital, Kitakyushu, Kita-
kyushu, Japan; 4Department of Internal Medicine, Chihaya 
Hospital, Fukuoka, Japan; 5Department of Hepatology, Steel 
Memorial Yawata Hospital, Kitakyushu, Japan; 6Department 
of Medicine, Hamanomachi Hospital, Fukuoka, Japan; 7Depart-
ment of Medicine, Kitakyushu Municipal Medical Center, 
Kitakyushu, Japan; 8Department of Medicine, Kyushu Central 
Hospital, Fukuoka, Japan; 9Center for Liver Disease, National 
Hospital Organization Kokura Medical Center, Kitakyushu, 
Japan; 10Department of Gastroenterology, Kyushu Medical 
Center, National Hospital Organization, Fukuoka, Japan; 
11Department of Medicine, Fukuoka City Hospital, Fukuoka, 
Japan; 12Department of Medicine and Bioregulatory Science, 
Kyushu University, Fukuoka, Japan; 13Department of Medicine 
and Biosystemic Science, Kyushu University, Fukuoka, Japan; 
14Kajiwara Clinic, Kitakyushu, Japan; 15Kyushu General Inter-
nal Medicine Center, Haradoi Hospital, Fukuoka, Japan

Background: Japanese patients with chronic hepatitis 
C (CHC) are characteristically older than patients in the 
United States and Europe . Advanced age has been proven 
to be an independent risk factor for the development 
of hepatocellular carcinoma . This study was to estimate 
the cost-effectiveness of regimens ledipasvir (LDV)/sofos-
buvir (SOF) versus daclatasvir+asunaprevir (DCV+ASV) and 
simeprevir (SMV)+pegylated interferon α (PEG-IFNα)+riba-
virin (RBV) in elderly patients with CHC genotype (GT) 1b . 
Methods: A Markov model was developed to capture the 
natural history of CHC . An analysis was performed from 
the perspective of the public healthcare payer in Japan . 
Costs, QOL scores, and probabilities of disease progression 
were derived from published studies . Sustained virologic 
response (SVR) rates of LDV/SOF were extracted from the 
Kyushu University Liver Disease Study (KULDS) cohort data 
and the ones of DCV+ASV and SMV+PEG-IFNα+RBV were 
extracted from a systematic review of published studies 
specific to Japan . A KULDS cohort of patients (median age 
of 68 and 70 years for non-cirrhotic and cirrhotic patients, 
respectively) was simulated until death . Predicted quali-
ty-adjusted life-years (QALYs) and total CHC-related costs 
(treatment and complication management) from the simu-
lation were calculated . These were used to derive incre-

mental cost-effectiveness ratios (ICERs) for the LDV/SOF 
regimen over comparators . Analyses were performed for 
two patient categories based on cirrhosis status: non-cir-
rhotic (NC) and cirrhotic (CC) . Based on the guideline for 
preparing cost-effectiveness evaluation to the Central 
Social Insurance Medical Council in Japan, comparators 
were selected for the two categories as follows: DCV+ASV 
for both NC and CC and SMV+PEG-IFNα+RBV for NC . 
Results: The SVR rate of LDV/SOF was found to be 99 .5% 
for both categories (KULDS data) . Based on the Japanese 
systematic review, SVR rates for DCV+ASV were 87 .8% 
for both categories, and for SMV+PEG-IFNα+RBV was 
63 .9% for NC . LDV/SOF for NC patients was cost-effective 
against DCV+ASV and SMV+PEG-IFNα+RBV with ICERs JPY 
4,080,000/QALY and JPY 90,000/QALY, respectively . LDV/
SOF for CC patients was cost-effective against DCV+ASV 
with ICERs JPY 5,070,000/QALY . In all scenarios, LDV/SOF 
was thought to be cost-effective based on a common-
ly-cited willingness to pay threshold of JPY 5-6,000,000/
QALY over the comparators . Conclusion: LDV/SOF was 
cost-effective relative to previously recommended treat-
ments for CHC in GT1b . LDV/SOF is an all-oral single-tablet 
regimen that provides higher SVR rates and better toler-
ability with shorter duration, and may help reduce the 
burden of chronic hepatitis C in Japan .
Disclosures:

Norihiro Furusyo - Grant/Research Support: MSD K .K ., Gilead Sciences K .K ., 
Bristol-Myers Squibb, Janssen Pharmaceutica

Ataru Igarashi - Advisory Committees or Review Panels: Allergan Inc ., Novo 
Nordisk Japan Inc .; Consulting: AbbVie GK, Novartis Pharma Inc ., Eli Lilly 
Japan K .K .; Grant/Research Support: Gilead Sciences KK ., Pfizer Japan Inc ., 
Beckton Dickinson and Company, Abbott Japan Inc ., CSL Behring Japan Inc ., 
Terumo corporation, Fuji film Inc ., Sanofi Japan Inc, Milliman Inc .

The following people have nothing to disclose: Eiichi Ogawa, 
Hideyuki Nomura, Kazufumi Dohmen, Nobuhiko Higashi, 
Kazuhiro Takahashi, Akira Kawano, Koichi Azuma, Takeaki Satoh, 
Makoto Nakamuta, Toshimasa Koyanagi, Masaki Kato, Shinji Shimoda, 
Eiji Kajiwara, Jun Hayashi

1546
Co-morbidities and clinically relevant drug-
drug interactions (DDIs) in patients under-
going treatment of chronic HCV genotype 1 
(GT1) infection with elbasvir (EBR)/grazoprevir 
(GZR): results from the German Hepatitis C 
Registry (DHC-R)
Thomas Berg1, Hartwig H. Klinker2, Albrecht Stoehr3, 
Christine John4, Renate Heyne5, Bettina Hintsche6, Karl-
Georg Simon7, Markus Cornberg8, Manfred Kuhn9, 
Uwe Naumann10, Vanessa Witte11, Dagmar Hartmann11, Man-
fred Bilzer11, Peter Buggisch3; G.H. C-Registry; 1University 
Hospital Leipzig, Leipzig, Germany; 2University Hospital Wuer-
zburg, Wuerzburg, Germany; 3ifi-institute for interdisciplinary 
medicine, Hamburg, Germany; 4Practice of Internal Medicine, 
Berlin, Germany; 5Leberzentrum am Checkpoint, Berlin, Ger-
many; 6Schwerpunktpraxis Berlin-Mitte, Berlin, Germany; 
7MVZ Dres. Eisenbach, Simon, Schwarz GbR, Leverkusen, Ger-
many; 8Hannover Medical School, Hannover, Germany; 9Prac-
tice of Gastroenterology, Kassel, Germany; 10Praxiszentrum 
Kaiserdamm, Berlin, Germany; 11MSD Sharp & Dohme GmbH, 
Haar, Germany

Background: A high frequency up to 60% of clinically rele-
vant DDIs between the regular outpatient medications and 
several direct-acting antivirals (DAAs) has been reported 
(Clin Infect Dis 2016; 62: 561-567) . The present analysis 
of the DHC-R real-world cohort was aimed to assess the 
frequency of co-morbidities and the clinical relevance of 
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DDIs between the regular outpatient medications and 
the recently approved therapy with EBR/GZR in patients 
(pts) with chronic HCV GT1 infection . Methods: From 
09/20/2016 until 05/04/2017, co-morbidities and regular 
outpatient medications were documented at start of HCV 
GT1 treatment with EBR/GZR from 340 pts by 87 medical 
practices and hospital outpatient departments in the 
DHC-R . Clinically relevant DDIs (co-administration of drugs 
contraindicated or may require dose adjustment/closer 
monitoring) were assessed based on information available 
at www .hep-druginteractions .org and the prescribing 
information for each drug by 05/04/2017 . Results: The 
mean age of 340 enrolled pts was 53 years, 65% male, 
12% were under opioid substitution, 5% had HIV co-infec-
tion, 16% had cirrhosis and 24% had failed prior antiviral 
therapy . 93% were treated with EBR/GZR and 7% with 
EBR/GZR plus ribavirin . Before HCV treatment, 598 co-mor-
bidities (multiple answers allowed) were reported for 268 
of 340 pts (79%) . The most frequently reported co-mor-
bidities were cardiovascular diseases (20%), drug addic-
tion (12%), metabolic disorders (7%), renal dysfunction 
(7%, under dialysis 5%), psychiatric disorders (6%) and 
thyroid dysfunctions (6%) . 225 of 340 pts (66%) reported 
the regular intake of 883 drugs . Most frequent outpa-
tient medications were agents acting on the renin-angio-
tensin system (10%), beta blocking agents (9%), drugs for 
psychiatric diseases (7%), drugs for acid related disorders 
(6%), calcium channel blockers (5%), diuretics (5%), opioid 
agonists (5%) and analgesics (5%) . In 8 of 225 pts (4%) 
the outpatient medication was formally contraindicated 
together with EBR/GZR (sporadic use of metamizole in 7 
pts and regular use of cyclosporine in one patient) . DDIs 
with EBR/GZR requiring closer monitoring or dose adjust-
ments were observed in 62 of 225 pts (28%) . These DDIs 
were mainly related to the use of amlodipine (n=30) and 
simvastatin (N=12) . Only 3 DDIs were related to an inter-
action with ribavirin . Conclusions: Co-morbidities are a 
frequent problem in pts undergoing treatment of HCV 
GT1 infection with EBR/GZR in German real-world . As a 
consequence, there is a high rate of regular outpatient 
medications which needs attention, but the vast majority 
of DDIs (96%) can be managed by closer monitoring or 
dose adjustments . 
Disclosures:
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Gilead, Hexal, Janssen, MSD; Grant/Research Support: AbbVie, BMS, Gilead, 
Janssen, MSD, Arrowhead, Novartis; Speaking and Teaching: AbbVIe, BMS, 
Gilead, Janssen, MSD
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Board Membership: MSD; Speaking and Teaching: Janssen, MSD, Gilead, 
Abbvie, VIIV

Karl-Georg Simon - Consulting: Gilead, AbbVie, Janssen, BMS, MSD; 
Speaking and Teaching: Falk, AbbVie, Gilead, BMS, Janssen, Norgine, Merz, 
MSD

Markus Cornberg - Advisory Committees or Review Panels: BMS, Merck 
(MSD Germamny), Gilead, Roche, Novartis, Abbvie, Janssen Cilag; Grant/
Research Support: Merck (MSD Germamny), Roche; Speaking and Teaching: 
Merck (MSD Germamny), Roche, Gilead, Novartis, Falk, BMS, Abbvie

Vanessa Witte - Employment: MSD SHARP & DOHME GmbH; Stock 
Shareholder: MSD SHARP & DOHME GmbH

Dagmar Hartmann - Employment: MSD Germany

Manfred Bilzer - Consulting: MSD Germany

Peter Buggisch - Advisory Committees or Review Panels: Janssen, AbbVie, 
BMS, Gilead; Speaking and Teaching: Falk, Gilead, Merz Pharma, MSD

The following people have nothing to disclose: Christine John, 
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1547
High sustained virological response rates 
in genotype 4 patients with advanced liver 
disease treated with 12 weeks of ombitasvir/
paritaprevir-ritonavir plus ribavirin: a single 
center real-life study
Alessio Aghemo1, Elisabetta Degasperi1, Roberta D’Ambro-
sio1, Marta Borghi1, Roberta Soffredini1, Riccardo Perbellini1, 
Stella De Nicola2, Giovanna Lunghi3, Pietro Lampertico1; 
1Division of Gastroenterology and Hepatology, Fondazione 
IRCCS Ca’ Granda Ospedale Maggiore Policlinico - University 
of Milan, Milan, Italy; 2Hepatology and Gastroenterology 
Unit, ASST Grande Ospedale Metropolitano Niguarda, Milan, 
Italy; 3Microbiology and Virology Unit, Fondazione IRCCS Cà 
Granda Ospedale Maggiore Policlinico, Milan, Italy

Background and aim: The efficacy and safety of 12 weeks 
of Ombitasvir/Paritaprevir-ritonavir (OBT/PTV-r) plus Riba-
virin (RBV) for patients with chronic hepatitis C virus (HCV) 
genotype infection and advanced fibrosis/cirrhosis has 
only been investigated in clinical trials . Aim of our study 
was to assess safety and efficacy of 12 weeks of OBT/PTV-r 
+ RBV in consecutive genotype 4 patients with advanced 
fibrosis stage . Materials and Methods: Patients with HCV-4 
infection and advanced (F3-F4) fibrosis who were consec-
utively treated with a 12-week course of OBT/PTV-r + RBV 
were enrolled . Fibrosis was staged at baseline, according 
to transient elastography (TE) cut-offs (F3: ≥10 kPa; F4 
≥11 .9 kPa) or histologically . All patients underwent regular 
blood examinations during (weeks 2, 4, 8, 12) and after 
(weeks 4, 12, 24, 48) treatment, which included HCV-RNA 
quantification . Sustained virological response (SVR) was 
defined as undetectable HCV-RNA 12 weeks after the end 
of treatment . Results: Between January 2015 and February 
2017, 49 HCV-4 patients were treated with OBT/PTV-r + 
RBV . They were males (84%), Egyptians (59%), with a 
median age of 54 (39-72) years, and a BMI of 25 (17 .0-
40 .5) . Fibrosis stage was F3 in 17 (35%) and F4 in 32 (65%), 
with a median TE value of 14 (4 .5-41 .6) kPa . All cirrhotic 
patients had compensated liver disease at the time of anti-
viral treatment . Diabetes was present in 12 (24%) of them . 
Two (4%) patients were lost at follow-up after 3 weeks 
of therapy . Median RBV dose was 1,200 (200-1,200) mg/
day; one patient was on dialysis . At ITT analysis, SVR was 
achieved by 47 (96%) patients; indeed SVR rates were of 
100% at PP analysis . Moreover, SVR rates were similar in 
Egyptian vs. Italian patients (ITT: 97% vs. 95%, p=1 .0; PP: 
100% vs. 100%, p=1 .0), and in those staged F3 or F4 (ITT: 
100% vs. 94%, p=0 .53; PP 100% vs. 100%, p=1 .0) . More-
over, SVR rates did not differ among patients who had 
or had not to reduce RBV (100% vs. 100%, p=1 .0) during 
treatment . We did not observe any late virological relapse . 
Four (8%) patients (3 F4, 1 F4) had to reduce RBV after 
4 (4-8) weeks of therapy because of Hb values less than 
10 g/dl . None of the patients had to withdraw RBV, and 
no growth factors were prescribed . None of the patients 
experienced adverse events different form anemia . Conclu-
sions: We report 100% SVR rates with a12-week course of 
OBT/PTV-r + RBV in HCV-4 infected patients with advanced 
liver disease . Our data support the use of this combination 
in genotype 4 patients, independently on pre-treatment 
stage of fibrosis .
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1548
Occult hepatitis C virus infection in patients 
treated with direct-acting antiviral agents: 
does this phenomenon exist and is it the 
driving force for tumorigenesis?
Saad Saffo3, Romulo Celli4, Saleem Kamili2, Nicholas Wiese2, 
Tonya M. Hayden2, Dhanpat Jain4, Tamar H. Taddei1; 1Section 
of Digestive Diseases, Yale University School of Medicine, New 
Haven, CT; 2Division of Viral Hepatitis, Centers for Disease 
Control and Prevention, Atlanta, GA; 3Department of Internal 
Medicine, Yale University School of Medicine, New Haven, CT; 
4Department of Pathology, Yale University School of Medi-
cine, New Haven, CT

Background The advent of direct-acting antiviral agents 
(DAAs) represents a landmark achievement in the 
management of chronic hepatitis C virus (HCV) infection . 
While treatment clearly attenuates tissue inflammation 
and fibrosis, its impact on tumorigenesis is controversial . 
Achieving a sustained virologic response (SVR) does not 
necessarily correlate with a reduction in the risk of hepa-
tocellular carcinoma (HCC) for unclear reasons . However, 
discrepancies in the detection of HCV RNA between serum 
and tissue have been described, and occult infection is a 
known risk factor for the development of HCC . Patients 
who are treated with DAAs may therefore achieve SVR 
without viral eradication in hepatocytes, and this could be 
the driving force for the development of HCC . Methods 
Patients with chronic HCV infection who had liver biopsies 
performed or reviewed at our tertiary care center during 
a two-year period were screened . 148 individuals with 
available biographic data, detailed treatment courses, 
and measured viral loads were divided into four groups 
consisting of those who (1) achieved SVR and later devel-
oped biopsy-proven HCC, (2) had active infection with 
concomitant biopsy-proven HCC, (3) achieved SVR without 
evidence of HCC, and (4) had active infection without 
evidence of HCC . In addition to the analysis of clinical 
and histopathological data for all patients, qualitative 
reverse transcriptase polymerase chain reaction (RT-PCR) 
for a conserved HCV sequence was performed on a subset 
of 30 biopsy samples . Results No instances of occult HCV 
infection were detected among the sampled group, which 
included 8 patients with SVR and without HCC and 17 
patients with SVR and biopsy-proven HCC . Five patients 
with HCV served as internal controls and confirmed the 
validity of the PCR test . Clinical analysis revealed that 
patients with HCV with or without HCC had higher trans-
aminase levels than those who achieved SVR . Patients with 
HCV and without HCC were also younger and had less 
severe fibrosis with higher platelet counts and albumin 
levels, though MELD scores were similar among all groups . 
There were no differences in the metabolic parameters 
studied . Conclusions Occult HCV has been described in 
patients with cryptogenic cirrhosis and is associated with 
an increased risk for HCC . However, it is a relatively rare 
phenomenon and likely not the primary mechanism for 
the lack of reduction in HCC incidence in patients with 

chronic HCV infection who have been treated with DAAs . 
This data supports the current standard of practice, which 
involves the measurement of serum HCV RNA for the 
confirmation of SVR and as a surrogate for viral eradica-
tion in the liver .
Disclosures:
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1549
Efficacy and safety of sofosbuvir and daclat-
asvir for 8 weeks in treatment-naïve non-cir-
rhotic patients with chronic HCV Genotype 3 
Infection
Christophe Hezode1, Vincent Leroy2, Isabelle Rosa3, Fran-
coise Roudot-Thoraval1, Slim Fourati1, Jean-Michel Paw-
lotsky1, Victor de Ledinghen4, Jean-Pierre Bronowicki5; 1Henri 
Mondor Hospital, Creteil, France; 2CHU Grenoble, Grenoble, 
France; 3Hopital intercommunal, Creteil, France; 4CHU Bor-
deaux, Bordeaux, France; 5CHU Nancy, Nancy, France

Background and Aims: HCV GT 3 is the second most 
common GT worldwide . For non-cirrhotic patients with 
HCV GT 3 infection, the EASL and AASLD/IDSA guidelines 
recommend treatment with the IFN- and RBV-free regimen 
of DCV + SOF or VEL/SOF for 12 weeks . The objective of this 
pilot study was to investigate the efficacy and safety of 8 
weeks of DCV + SOF in treatment-naïve patients with HCV 
GT 3 infection without cirrhosis . Methods: This ongoing 
pilot study is a multicenter, open label, single-arm trial 
that enrolled treatment-naïve GT 3 patients without 
cirrhosis . Key exclusion criteria included the presence of 
cirrhosis, as determined by either a FibroScan score ≥12 .5 
kPa or a FibroTest score of ≥0 .75, and baseline HCV RNA 
level >6,000,000 IU/mL . The regimen was DCV 60 mg plus 
SOF 400 mg once daily for 8 weeks . Efficacy was calcu-
lated as the percent of patients achieving SVR12 (HCV RNA 
<LLOD) . Additional endpoints included the proportion of 
patients experiencing virologic breakthrough or relapse . 
Adverse events and clinical laboratory abnormalities were 
monitored to assess safety and tolerability . Analysis of 
baseline NS5A RASs at baseline and at the time of failure 
is ongoing . Results: 56 patients were included: mean 
age: 48±11 years, median FibroScan score: 7 .3 kPa (range: 
4 .0-11 .5), median HCV RNA level: 5 .65 Log10IU/mL (range: 
5 .12-6 .22) . NS5A RAS testing at baseline was performed in 
28 patients (ongoing in the remaining subjects): Two of 
them harbored NS5A RASs at baseline: A30V (n=1), S62L/
Y93H (n=1) . The SVR4 and SVR12 rates were 92% (44/48) 
and 92% (44/48), respectively . Four patients relapsed: one 
of them (FS=5 .8 kPa) was poorly compliant; one (FS=8 .4 
kPa) had NS5A RASs at baseline (S62L/Y93H); one (FS=8 .8 
kPa) had no NS5A RAS at baseline, was compliant, but 
selected A30K/Y93H at the time of relapse; resistance 
testing is ongoing in the remaining patient (FS=9 .2 kPa) . 
SVR12, relapse and resistance data from the full series 
will be presented at the meeting . Conclusions: An 8-week 
regimen of DCV + SOF regimen appeared to be suboptimal 
in treatment-naïve patients with chronic HCV GT3 infec-
tion without cirrhosis . Our results confirm that 12 weeks is 
the appropriate duration in this group of individuals .
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MSD
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1550
Evaluation of a diverse patient population’s 
sustained virologic response rates after hepa-
titis C virus treatment at an urban academic 
medical center with an interdisciplinary team 
including a clinical pharmacist
Michelle T. Martin1,2, Yu-Han Chen2, Darby Rosenfeld2, 
Todd Lee2, Sean Koppe1; 1University of Illinois Hospital and 
Health Sciences System, Chicago, IL; 2University of Illinois at 
Chicago College of Pharmacy, Chicago, IL

Background Direct-acting antiviral agents offer high 
sustained virologic response (SVR) rates for hepatitis C 
virus (HCV) treatment in clinical trials . Data are lacking 
on real-world SVR rates in minority populations in 
settings utilizing a clinical pharmacist for HCV manage-
ment . Methods A retrospective study was conducted on 
patients evaluated by a clinical pharmacist who started 
HCV treatment at an urban academic medical center 
between January 1, 2014 and December 1, 2016 and had 
SVR data available . Data extracted from medical records 
included demographics, comorbidities, treatment, and 
labs . The SVR rates were compared across selected groups 
using chi-square or Fisher’s exact test . Results A total of 
679 patients started treatment; SVR data was not available 
for 132 patients . The remaining 547 patients were 65% 
male, 55% black, with a mean age of 59 .6 (±8 .9) years, and 
BMI of 29 .2 (±7 .2) kg/m2 . Thirty-five percent had Medicaid 
insurance, 89% had genotype 1, 52% were cirrhotic, 73% 
treatment-naive, 16% post-transplant, 8% had hepatocel-
lular carcinoma (HCC), 28% had diabetes, and 26% had 
psychiatric illness . Overall SVR rates were 90% (493/547) 
for all regimens, 93% (450/486) for dual or triple direct-
acting antiviral regimens, and 94% (366/388) for regimens 
approved after 2013 . Overall SVR rates for all regimens for 
genotypes 1, 2, and 3 were 91%, 85%, and 79%, respec-
tively . The SVR rates ranged from 65-95% in genotype 1 
(see Table) . The 44 patients with HCC had a lower SVR 
rate than patients without it (75% vs 91%, p<0 .001) . The 
194 females had a higher SVR rate than 353 males (94% 
vs 88%, p=0 .015) . SVR rates did not differ by ethnicity, 
age, insurance, BMI, transplant, diabetes, or psychiatric 
history (p>0 .05) . The clinical pharmacist conducted a visit 
with 94% of the patients at treatment initiation and iden-
tified potential drug-drug interactions in 33% . SVR did not 
differ by provider type at baseline (90% clinical pharma-
cist vs 86% mid-level providers vs 83% physicians, p>0 .05) . 
Conclusion Treatment groups had comparable SVR rates 
to other real-world data . Patients with HCC had low SVR 
rates and male patients had lower SVR rates than females . 
Numerically lower SVR rates were primarily observed with 
older regimens; SVR rates with newer regimens were 
similar to clinical trials in this diverse patient group despite 
a high proportion of cirrhotic patients . Clinical pharmacist 

involvement assisted the interdisciplinary team with HCV 
treatment management .
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1551
Hepatitis C (HCV) Treatment and SVR12: The 
Gap Between Clinical Trials and Community 
Practice with DAA Therap
Sarah Anjum, Taha Sultan, Zohha Tariq, Imtiaz Alam; Austin 
Hepatitis Center, Austin, TX

Background: Direct acting antivirals (DAA) significantly 
enhance sustained viral response [SVR12] rates within 
Hepatitis C patients (HCV) . Some of the DAA’s include 
Ledipasvir/Sofosbuvir (LDV/SOF), Ombitasvir/Paritaprevir/
Ritonavir/Dasabuvir (PrOD), Sofosbuvir/Simeprevir(SOF/
SIM)+/- Ribavirin(RBV), Daclatasvir/Sofosbuvir (SOF/DCV)+/- 
RBV, Velpatasvir/Sofosbuvir(SOF/VEL), Elbasvir/Grazopre-
vir(E/G) . The purpose of this study was to compare the 
results of a single community practice with the results of 
published controlled studies . Methods: A single center 
retrospective cohort study was conducted on HCV patients 
who received the above therapies . HCV RNA levels were 
measured using a sensitive TMA assay (lower limit of 
detection of 15 IU/L) . Viral relapse was defined as reap-
pearance of detectable serum HCV RNA between end of 
treatment [EOT] and post treatment . SVR12 was defined 
as undetectable HCV RNA at 12 weeks post treatment . 
The primary endpoint was the proportion of patients who 
achieved SVR12 . Results: February 2014 - December 2016, 
247 patients were treated with the above DAAs . Mean 
age 57 years; 58% males; 85% genotype 1; 43% cirrhotic . 
We performed intention to treat analysis(ITT) and per 
protocol analysis (PPA - patients who completed therapy 
and returned for SVR12) . 114 achieved SVR12 ITT(46%), 
PPA(95%) . Cirrhotics: n= 55 ITT(48%), PPA(93%) . LDV/SOF: 
n = 156, ITT(49%), PPA(99%); LDV/SOF/RBV: n= 7, ITT(86%), 
PPA(83%) PrOD: n=10, ITT(80%), PPA(100%); SOF/SIM: 
n= 34, ITT(50%), PAA(88%); SOF/RBV: n= 22, ITT(59%), 
PPA(85%); SOF/DCV: n= 7, ITT(86%), PPA(100%) . SOF/
DCV/RBV, E/G, SOF/VEL, SOF/VEL/RBV, SOF/DCV (n= 19) all 
had an ITT of 0%, and PPA of 0% . Per protocol analysis, 6 
patients relapsed [2 SOF/SIM; 2 SOF/RBV; 1 LDV/SOF; 1 LDV/
SOF/RBV] . SOF/SIM and SOF/ RBV patients who relapsed 
were naive and cirrhotic . Relapses on LDV/SOF had previ-
ously relapsed on SOF/RBV therapy and were non-cirrhotic, 
while relapses on LDV/SOF/RBV also previously relapsed 
on pegylated interferon therapy . Conclusion: Significant 
improvements in pharmacologic treatment efficacy for 
HCV are reported in published clinical trials, whereas our 
study suggests that in “real-world” patient care, these 
medical outcomes may be difficult to achieve . Over 50% 
of patients were lost to follow up during or after therapy, 
however, those who did follow protocol achieved SVR12 
comparable to published data . The patients who relapsed 



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 829A

 Denotes AASLD Presidential Poster of Distinction

were predominantly cirrhotics and had prior treatment 
experience .
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1552
Receiving directly acting antivirals (DAAs) for 
hepatitis C improves renal function in patients 
with CKD regardless of SVR
Mustafa Khan4, Sumeet K. Asrani3, Linda Jennings2, 
Apurva A. Modi1; 1Liver Consultants of Texas, Baylor Scott & 
White All Saints Medical Center- Fort Worth, Fort Worth, TX; 
2Baylor University Medical Center at Dallas, Dallas, TX; 3Liver 
Consultants of Texas-Dallas, Baylor University Medical Center 
at Dallas, Dallas, TX; 4UNTHSC-TCOM, Fort Worth, TX

HCV is an independent predictor of development of renal 
dysfunction and increases the risk of developing ESRD in 
CKD patients; however the impact of DAA on renal func-
tion is not known . We hypothesized that receipt of DAA 
therapy is associated with improvement in renal function . 
We examined the change in GFR (MDRD-6) among patients 
undergoing DAA therapy (January 2014 to September 
2016) from prior to treatment, end of treatment and 6 
months after treatment . Out of 1042 patients, there were 
962 patients that achieved SVR (med age 57 yrs, 18% AA, 
43 .4% women, 48% cirrhosis, 25% prior therapy, 19% DM, 
60% GT1, 12% CKD stage 3 or worse); 80 patients relapsed . 
Improvement in renal function was seen in patients with 
GFR<60 . (Table) There was a 20% improvement (versus 
baseline) for <30, 10% for 30-59 and worsening of 3 .1% 
for >60ml/min . In addition, 80 patients relapsed . In this 
subset, improvement was only seen among patients with 
GFR 30-59ml/min . Change in renal function did not differ 
by DM status, genotype, BMI, or cirrhosis or duration 
of therapy (8wks versus 12 weeks versus 24 weeks) . On 
multivariable analysis, predictors of improvement in renal 
function >10% from baseline was female gender (OR 1 .9, 
95% CI 1 .3-2 .8), GFR < 30ml/min (OR 5 .7, 95% CI 2 .1-15 .5) 
and GFR 30-59ml/min (OR 4 .9, 95% CI 2 .9-8 .3); achieving 
SVR was not significant (OR 0 .9, 95% CI 0 .5-1 .7) . Conclu-
sion: Receipt of DAA therapy improves renal function in 
patients with CKD regardless of SVR and may offer bene-
fits beyond regression of liver fibrosis . Further studies are 
ongoing to compare whether improvement in renal func-
tion is similar to prior era of interferon based therapy .
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Apurva A . Modi - Speaking and Teaching: Salix, Merck, Intercept, Abbvie, 
Gilead

The following people have nothing to disclose: Mustafa Khan, 
Sumeet K . Asrani

1553
Direct Acting Antivirals in Hepatitis C Virus 
Genotype 3 and Advanced Cirrhosis
Virendra Singh, Sunita Kumari, Nipun Verma, , Pramod Kumar, 
Arka De; Hepatology, Postgraduate Institute of Medical Edu-
cation and Research, Chandigarh, India

Background: Direct-acting antivirals (DAAs) have revo-
lutionized the management of HCV infection . However, 
genotype 3, especially in advanced cirrhosis is still diffi-
cult to treat . We report our experience in the manage-
ment of genotype 3 infected patients with advanced 
cirrhosis with DAA’s . Methods: One hundred and eleven 
adult patients with genotype 3 related HCV-cirrhosis 
attending a tertiary care hospital were analyzed . There 
were 57(51%) compensated cirrhotics (CC) and 54(48 .6%) 
decompensated cirrhotics (DC) . CC received sofosbuvir 
(SOF), pegylated-interferon (PEG-IFN) and ribavirin (RBV) 
for 12 weeks (group1; n=13) or SOF, daclatasvir (DCV) and 
RBV for 24 weeks (group2; n=44) . DC received SOF, DCV, 
and RBV for 12 or 24 weeks (group 3; n=37) . Untreated 
DC (before availability of DAA’s) acted as controls (group 
4; n=17) . The primary endpoint was sustained virological 
response at 12 weeks (SVR-12) . Results: On the inten-
tion to treat analysis, SVR-12 was achieved in 55 out 
of 57 patients (96 .4%) in CC and 35 out of 37 patients 
(94 .5%) in DC treated with DAA’s . SVR-12 was higher in 
group 2 as compared with group1in CC (100% vs . 84 .6%, 
p=0 .049) . SVR-12 was comparable in DC treated with SOF, 
DCV and RBV for either 12 or 24 weeks (92 .3% and 95 .8%; 
p=1 .000) . There was a significant improvement in Child 
Turcotte Pugh Score(CTP) (5 .4±0 .6 to 5 .1±0 .4; p=0 .005) 
and Model for End stage Liver Disease (MELD) scores 
(10 .0±2 .1 to 8 .9±2 .6; p=0 .034) with treatment in CC . Mean 
CTP improved (7 .9±1 .5 to 6 .7±1 .3; p=0 .001) and MELD 
had a trend towards improvement (12 .8±4 .2 to 11 .05±4 .2; 
p=0 .082) in group 3, whereas no change in CTP (7 .8±1 .4 
to 8 .29±1 .7; p=0 .456) and MELD (12 .8±3 .9 to 13 .7±3 .9; 
p=0 .522) was noted in group 4 . Ascites improved in 32 out 
of 35 (91%) patients in group 3 as compared to 4 out of 
16 (25%) patients in group 4 (p<0 .001) . Side effects were 
more common in group1 compared to group 2 (100% 
vs . 22 .7%; p<0 .001) . The majority had milder and flu-like 
illness, fatigue or cytopenias in group1 whereas fatigue 
and gastrointestinal intolerance were noted in group 2 . 
Side effects of DAA’s were noted in 15 out of 37 (52%) 
patients in group 3which included fatigue in 15 (52%) 
patients and anemia in 8 (21 .6%) patients requiring the 
reduction in ribavirin dose . Conclusions: DAA’s are safe 
and effective in treatment of genotype 3 related advanced 
cirrhosis . SOF, DCV and RBV combination was superior to 
SOF, PEG-IFN, and RBV in CC . Treatment with SOF, DCV, 
and RBV for 12 or 24 weeks were comparable in DC . Viral 
clearance resulted in improvement in liver functions and 
control of ascites . Further, larger, multicentric studies are 
required . 
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1554
Occurrence of new of hepatocellular carci-
noma in patients with hepatitis C treated with 
all oral direct-acting anti-virals
Gabriela Kuftinec2, Thomas Loehfelm3, Michael Corwin3, 
Blythe Durbin-Johnson4, Mariechristi Candido1, Rebecca Hlu-
hanich5, Souvik Sarkar1,2; 1Gastroenterology and Hepatol-
ogy, University of California Davis, Sacramento, CA; 2Internal 
Medicine, University of California, Davis, Sacramento, CA; 
3Radiology, University of California, Davis, Sacramento, CA; 
4Biostatistics, University of California, Davis, Sacramento, CA; 
55Hepatology and Infectious Diseases Specialty Pharmacy, 
University of California, Davis, Sacramento, CA

Background: Hepatitis C virus (HCV) is a major cause of 
cirrhosis, with 1-4% patients developing hepatocellular 
carcinoma (HCC) . Treatment for HCV, pre-dating all oral 
direct-acting anti-virals (DAA), was shown to reduce the 
risk of developing HCC with one report noting HCC rates 
of 1 .1% in patients treated with interferon compared 
to 2 .8% those without . However, recent studies raise 
concerns for higher risks of new and recurrent HCC after 
DAA therapy . In view of these conflicting evidence, this 
study aims to further investigate rates of new HCC in 
cirrhotic patients who have completed HCV treatment 
with DAA . Methods: The study cohort included patients 
with HCV cirrhosis treated with DAA from 1/1/2014 and 
4/1/2017 at the Medical Center . The primary intent of 
the study was to determine development of ‘new’ HCC 
in patients without prior evidence of HCC . Patients were 
included in the study if they had liver-directed imaging 12 
months prior and after completion of therapy . Imaging 
was either screening ultrasound, CT scan or MRI . If any 
lesions were noted, then multiphase CT or MR imaging 
was required to define HCC and to be included in the 
study . Presence of prior HCC ablation cavity prior to DAA 
therapy was deemed as pre-existent . HCC was defined 
by radiologic criteria on multiphase imaging either as 
definite HCC or LIRADS 4 or 5 . Any conflicts on imaging 
were reviewed by two radiologists’ . Two reviewers inde-
pendently reviewed the pre- and post-treatment imaging 
to determine ‘none’, ‘new’ or ‘pre-existent’ HCC . Results: 
409 patients were in the initial study cohort, of whom 
177 patients had imaging pre- and post-treatment . 153 
patients did not have any pre-existing HCC while 24 had 
pre-existent HCC . Overall sustained virologic response 
(SVR) rate was 85 .9%, with 9% relapse and 5 .1% missing 
data . 45 .2% of the patients were treated with ledipasvir/
sofosbuvir, while the rest were treated with other combi-
nations . 7 (4 .6%; 95% C .I . 2 .1%, 9 .3%) patients developed 
new HCC within 12 months of end-of-treatment . The 
observed rate of new cancer cases did not differ signifi-
cantly (p=0 .232) when compared to a historical rate of 3% 
using an exact binomial test . All 7 patients had achieved 
SVR of whom patients were either genotypes 1A (n=4), 3 
(n=2) or 6 (n=1) . Conclusion: DAA therapy has changed 
the current landscape of HCV management with improved 
clinical status and overall survival . Our data shows a 
near-historical rate of new HCC occurrence but not lower 
as observed with interferon-based therapy . Long term and 
larger data are needed to determine risks of occurrence of 
HCC . Until then screening for HCC should be considered as 
per current recommendations post-SVR .
Disclosures:

Rebecca Hluhanich - Stock Shareholder: Gilead Sciences, Inc
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Thomas Loehfelm, Blythe Durbin-Johnson, Mariechristi Candido, 
Souvik Sarkar

1555
Effectiveness, Safety and Clinical Outcomes 
of Paritaprevir/Ombitasvir/r + Dasabuvir 8 
Weeks: Results from a Spanish Real World 
Cohort (Hepa-C)
Marc Puigvehí1, Beatriz de Cuenca2, Maria D. Giménez1, 
Francisco Gea3, Moises Diago4, Sabela Lens5, Ester Badia6, 
Juan Turnes7, Antonio Olveira19, Javier Salmeron8, Juan 
Manuel Pascasio9, José Luis Castro Urda10, Jose L. Calleja11, 
Joaquin Cabezas12, Xavier Torras13, Esther Molina14, 
Jose M. Moreno15, Juan José Sánchez Ruano16, Juan de 
la Vega17, Silvia Montoliu18, Patricia Cordero20, J. 
Javier Moreno21, Jose Antonio Carrion1; 1Liver Section, Hos-
pital del Mar, Barcelona, Spain; 2Hepatology, Hospital Uni-
versitario de Getafe, Getafe, Spain; 3Hepatology, Hospital 
Universitario Ramón y Cajal, Madrid, Spain; 4Hepatology, 
Hospital General de Valencia, Valencia, Spain; 5Hospital Clinic 
de Barcelona, Barcelona, Spain; 6Hepatology, Hospital Uni-
versitario de Burgos, Burgos, Spain; 7Hepatology, Complejo 
Hospitalario de Pontevedra, Pontevedra, Spain; 8Hospital 
Universitario San Cecilio, Granada, Spain; 9Hospital Universi-
tario Virgen del Rocío, Sevilla, Spain; 10Hospital Severo Ochoa, 
Leganés, Spain; 11Hospital Universitario Puerta de Hierro 
Majadahonda, Madrid, Spain; 12HOSP MARQUES DE VALDE-
CILLA, Santander, South Sudan; 13Hospital de la Santa Creu i 
Sant Pau, Barcelona, Spain; 14Centro Hospitalario de Santiago 
de Compostela, Santiago de Compostela, Spain; 15Centro Hos-
pitalario Universitario de Albacete, Albacete, Spain; 16Centro 
Hospitalario de Toledo, Toledo, Spain; 17Hospital San Agustín, 
Sevilla, Spain; 18Hospital Universitari Joan XXIII, Tarragona, 
Spain; 19Hospital La Paz, Madrid, Spain; 20Gastroenterology, 
Virgen Macarena University Hospital, Seville, Spain; 21Hospital 
General de Segovia, Segovia, Spain

Background & Aims: The interferon-free 3D regimen 
(OBV/PTV/r + DSV) has shown high efficacy in patients 
with hepatitis C virus (HCV) genotype 1b infection . The 3D 
regimen can achieve sustained virological response (SVR) 
in 100% of genotype 1b infected patients with or without 
cirrhosis when administered during 12 weeks [Andreone, 
et al. Gastroenterology. 2014;147(2):359-65; Feld et al, 
Journal of Hepatology 2016;64(2):301–7] . Recently, the 8 
week administration of the 3D regimen (3D8) has shown 
98% SVR rates in treatment-naive non-cirrhotic patients 
infected by genotype 1b [Welzel et al, Hepatol Int (2017) 
11 (Suppl 1):S1002] . The aim of our study was to assess 
the efficacy and safety of 3D8 in a real-world cohort of 
genotype 1b infected treatment-naive patients with 
mild-moderate fibrosis (F0-2) . Methods: Multicenter obser-
vational study from a Spanish real-life cohort (Hepa-C 
registry) . Treatment-naive patients infected by genotype 
1b receiving 3D during 8 weeks from September 2016 to 
May 2017 were included . Patients with advanced fibrosis 
(defined as liver stiffness measurement, LSM > 9 .6 kPa [Ziol 
et al, Hepatology 2005 Jan;41(1):48-54]) were excluded . 
Clinicaltrials .gov: NCT03122132 . Results: A total of 119 
patients were registered from 21 Spanish centers, and 
86 (72 .3%) have finished antiviral treatment . Preliminary 
results are presented . Baseline characteristics: 43 .7% male, 
median (range) age was 58 (24-87) years, ALT 48 (22-494) 
IU/mL, viral load 6 .1 (3 .3-7 .2) log10 IU/mL, 67 .2% F0-1 and 
32 .8% F2 . Among patients with available data, viral load 
was undetectable (< 15 IU/mL) in 73 out of 84 (86 .9%) 
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patients at week 4 after treatment initiation and in 75 
out of 75 (100%) at end of treatment (EOT) . No virolog-
ical failures occurred during antiviral treatment . No severe 
adverse events (SAEs) were reported . No ALT elevations (> 
5xUNL) were found during antiviral treatment . No patients 
had to be discontinued due to adverse events . Conclusion: 
Preliminary results of eight weeks of OBV/PTV/r + DSV 
in genotype 1b infected treatment-naive patients with 
mild-moderate fibrosis show excellent efficacy and safety 
in a real-life cohort similarly to clinical trials . Enlarged 
sample with actualized data will be presented in The Liver 
Meeting® (AASLD) .
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Juan Manuel Pascasio - Speaking and Teaching: Gilead, Abbvie, MSD, BMS

Jose L . Calleja - Advisory Committees or Review Panels: Gilead, Abbvie; 
Speaking and Teaching: Abbvie, Gilead, Janssen, BMS

Juan José Sánchez Ruano - Advisory Committees or Review Panels: ABBVIE; 
Speaking and Teaching: GILEAD, BMS, ABBVIE, MSD

Juan de la Vega - Speaking and Teaching: GILEAD, ABBVIE, MSD
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1556
Weight based ribavirin with sofosbuvir and 
daclatasvir for 12 weeks for patients with 
Genotype 3 Hepatitis C and cirrhosis: An 
analysis of efficacy and long-term clinical 
outcomes.
Chiara Mazzarelli1,2, Kate Childs1, Sarah Montague1, Geof-
frey M. Dusheiko1, Kosh Agarwal1, Mary Cannon1; 1Institute 
of Liver Studies, King’s College Hospital, London, United King-
dom; 2Hepatology and Gastroenterology Unit, ASST Grande 
Ospedale Metropolitano Niguarda, Milan, Italy

Background: Direct-acting antivirals offer a high rate of 
sustained virological response (SVR) for patients with 
Hepatitis C (HCV) . Genotype 3 (G3) SVR rates tend to be 
lower, especially those who are treatment experienced or 
with cirrhosis . We aimed to assess the efficacy of sofos-
buvir (SOF), daclatasvir (DCV) and weight-based ribavirin 
(RBV) for patients with G3 HCV, as well as the long-term 
clinical outcomes . Methods: Retrospective analysis of G3 
patients treated with SOF, DCV and ribavirin from 2015-17 
at King’s College Hospital . Patients whose outcomes were 
reported in the English Expanded Access Program were 
excluded . Data was analyzed using SPSS version 22 .0 . 
Results: 54 patients with G3, of whom 47 had cirrhosis 
(87%), were treated with SOF, DCV & RBV . Of those with 
cirrhosis, 78 .7% had CP-A and 21 .3% CP-B cirrhosis . 24% 
of those with CP-A had a prior history of decompensa-
tion with ascites or encephalopathy which had resolved 
with medical management . 20 patients (37%) were treat-
ment experienced . 11% of patients had a pretreatment 
MELD score >15 . 4 patients (7 .4%) had an active HCC at 
the start of therapy . 48 patients received weight-based 
ribavirin with a mean dose of 950mg (800-1200mg), 6 with 
GFR<50ml/min received 200-600mg/day . 50 patients (92%) 
received only 12 weeks therapy . 53/54 (98 .2%) achieved 
SVR 4; of the 50 patients who have reached SVR12, there 

was only one virological relapse, at post-treatment week 
4 (SVR12 98%, 49/50) . This patient had documented poor 
adherence, and a new HCC diagnosed at relapse . Despite 
the high dose of ribavirin, only 11% of patients devel-
oped anaemia (Hb <10g/dL), managed with dose reduc-
tion, and in one case cessation . Patients with anaemia had 
higher ribavirin levels (p=0 .013) . Post-treatment clinical 
outcomes were assessed in those with cirrhosis . Improve-
ment in MELD occurred in 55%, 63%, 87% of 40, 38 and 
16 patients at weeks 12, 24 and 48 weeks post treatment 
completion . A similar trend was also observed in C-P score 
(32%, 34% and 50% had improvement at weeks 12, 24 
and 48) . Patients with pretreatment albumin <35g/L had a 
significant improvement in albumin level post treatment 
(mean[MC1] 31g/L vs 38g/L, p=0 .032) . Only 2 patients 
(4%), one of whom was the patient who relapsed, had 
an episode of decompensation during follow-up, which 
resolved with medical management . Conclusions: SOF, 
DCV and weight-based RBV are highly efficacious for 
patients with G3 HCV and cirrhosis . The high rate of SVR 
in our cohort may be due to the use of ribavirin at a dose 
greater than that used in ALLY-1 . Viral eradication was 
associated with clinical and biochemical improvement, 
which was maintained during longer term follow-up .
Disclosures:
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1557
Population pharmacokinetic analysis of ledip-
asvir in patients with decompensated cirrhosis 
– results from the UK Expanded Access 
programme.
Omar El-Sherif1,6, Henry Pertinez2, William Irving3, Sujan Dilly 
Penchala2, John McLauchlan4, Graham R. Foster5, Suzanne Nor-
ris1,6, Laura Else2, Saye Khoo2; 1Department of Hepatology, 
St. James’s Hospital, Dublin, Ireland; 2University of Liverpool, 
Liverpool, United Kingdom; 3University of Nottingham, Not-
tingham, United Kingdom; 4University of Glasgow, Glasgow, 
United Kingdom; 5Queen Mary University of London, London, 
United Kingdom; 6Trinity College Dublin, Dublin, Ireland

BACKGROUND: The combination of ledipasvir/sofosbuvir 
± ribavirin (RBV) was associated with high sustained viro-
logic response rates (SVR) in decompensated cirrhosis in 
phase 3 clinical trials, as well as real world cohorts such as 
the NHS England expanded access programme . METHODS: 
Patients with decompensated cirrhosis (N=314) receiving 
12 weeks of therapy with ledipasvir/sofosbuvir + RBV were 
prospectively sampled at steady-state on 3-4 occasions 
across random time-points during therapy; ledipasvir was 
measured using LC-MS/MS . A population pharmacokinetic 
model (nonlinear mixed effects using first-order condi-
tional estimation with interaction method; NONMEM 
v7 .3) was developed to examine the effect of covariates 
on ledipasvir pharmacokinetics, including association with 
PPI therapy . RESULTS: The overall SVR rates for genotype 1 
and genotype 3 were 93 .5% and 56 .6% respectively . Mean 
age was 55 ± 8 years and mean weight was 82 ± 16 .6 Kg . 
211 patients (67 .2%) had Child-Pugh-Turcotte (CPT) class 
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B cirrhosis at baseline . 46 .8% of patients were receiving 
low-dose PPI therapy at the beginning of therapy . Ledi-
pasvir pharmacokinetics were best described using a 
one-compartment model, with population clearance (CL) 
estimated at 13 .9 L/hr . Estimates for Volume of distribution 
(V; 1630 L) were higher than expected, possibly related 
to advanced liver disease . Inter-individual variability for 
CL and V were 48% and 35% respectively . The relative 
bioavailability of ledipasvir was 34% lower in patients 
receiving PPI therapy . The SVR rate was numerically lower 
in genotype 1 patients receiving PPI therapy, but this failed 
to achieve statistical significance (96% vs 90%, p = 0 .056) . 
There was no significant effect of CPT stage, albumin or 
platelet count on ledipasvir pharmacokinetics . CONCLU-
SION: In a real world cohort of patients with decompen-
sated cirrhosis, the degree of hepatic impairment had no 
significant effect on ledipasvir pharmacokinetics . There 
was a modest PPI effect on the relative bioavailability 
of ledipasvir . However the overall response rate in the 
genotype 1 cohort with advanced liver disease and a high 
proportion of CPT B patients was high (SVR ≥ 90%) .
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1558
SOF/LDV treatment in patients with transfu-
sion-dependent thalassemia major and HCV 
genotype 1 or 4 infection: follow-up data on 
liver stiffness, ferritin and liver iron concentra-
tion
Alessandra Mangia1, Giovanni Cenderello2, Valeria Piazzolla1, 
Rosanna Santoro1, Gianluca Forni3, Piga Antonio4; 1Liver Unit, 
IRCCS-Ospedale Casa Sollievo della Sofferenza, San Giovanni 
Rotondo, Italy; 2Infectious Diseases, Galliera Hospital, Genova, 
Italy; 3Microcitemia center, Galliera Hospital, Genova, Italy; 
4Pediatric, University of Turin, Turin, Italy

Background and aim: We have recently shown that SOF/
LDV regimen for 12 weeks is associated to 98% SVR rates 
in naïve cirrhotic or in previously experienced non cirrhotic 
patients . Since HCV eradication itself may have an effect 
on serum ferritin levels and since data on the follow-up of 
these patients are lacking we sought to investigate liver 
stiffness and iron overload features 24 weeks after the 
end of treatment . Patients and methods: Of 100 trans-
fusion dependent thalassemic patients who received 
SOF/LDV treatment within a National investigator driven 
study from January to September 2016, 75 were evalu-
ated at follow-up week 24 ± 4 weeks including the 2 non 
responders for possible improvement in iron overload and 
fibrosis . We measured liver stiffness by transient elastog-
raphy, ferritin levels and liver iron concentration by MT2* . 
The LIC threshold used to define iron overload was 1,2 fe 
mg/g dry weight . All the patients continued their chela-
tion treatment . Results: Comparison of mean ferritin levels 

between baseline and week 24 follow-up demonstrated 
that ferritin declined: for patients with SVR from 842 .37 
± 822 .55 ng/ml at baseline to 712,43 ± 700 .98 (p<0 .000); 
for the 2 non responders from 1072 ± 572 .95 to 743,54 ± 
502 .55 (p=0 .1) . Liver iron concentration by MT2* showed 
a decline from 3 .95 ± 3 .71 mg/g liver, dry weight to 1 .95 
± 0 .98 mg/g liver dry weight (p=0 .038) . ALT levels normal-
ized after treatment in all the patients . In 75 patients 
evaluated so far, mean liver stiffness value at baseline 
was 7 .90 ± 4 .91 KPa . At the following evaluation a mean 
value of 6 .8±3 .5 KPa (p=0 .041) was observed . Conclusions: 
After 24 weeks from the end of treatment, patients with 
transfusion dependent thalassemia major and HCV infec-
tion, who achieved a rate of SVR of 98% after 12 week 
treatment with SOF/LDV demonstrated improvement on 
ferritin levels, and LIC . Interpretation of liver stiffness 
results might suggest together with ALT normalization a 
significant reduction in liver inflammation .
Disclosures:
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Sciences, BMS, Shering-Plough, MSD, Boheringer; Board Membership: MSD; 
Grant/Research Support: Janssen, Gilead; Speaking and Teaching: ROCHE
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1559
Prevalence and Factors Associated with 
Detectable Viral Load at End of Treatment in 
Direct-Acting Antiviral (DAA)-Treated Patients: 
Implications for Guidance on HCV RNA Moni-
toring During Treatment
Kavita Radhakrishnan, Jeffrey E. McKinney, Lisa Catalli, Steph-
anie Straley, Jennifer C. Price, Norah Terrault; Hepatology, 
University of California, San Francisco, San Francisco, CA

Background: AASLD-IDSA guidance recommends moni-
toring HCV viral load (VL) at week 4 after DAA therapy initi-
ation and rechecking in 2 weeks if detectable . However, 
there are no recommendations regarding management if 
HCV RNA is detectable beyond that time-point or if treat-
ment should be modified . This study focuses on patients 
with detectable HCV RNA at week 4 and beyond, including 
those with detectable HCV RNA at end of treatment 
(EOT) . We sought to determine factors associated with 
this clinical course and the influence on sustained virologic 
response (SVR) rates . Methods: Consecutive HCV-infected 
non-transplant patients at a single large academic center 
treated with DAAs from 01/2015-05/2017 were included . 
Prevalence of detectable/quantifiable HCV RNA at week 
4 and EOT was ascertained in 850 patients with virologic 
outcomes available . HCV RNA was tested at different 
commercial laboratories using assays with lower limits of 
quantitation of <12 to <20 IU/mL . The analysis of predictors 
of EOT detected (versus EOT undetected) was restricted to 
patients with quantifiable HCV RNA at 4 weeks of treat-
ment . Logistic regression was used to assess predictors of 
detectable HCV RNA at EOT and SVR . Results: Prevalence 
of detectable HCV RNA at week 4 and EOT were 12 .1% 
(103) and 4 .7% (40), respectively . Restricting the analysis 
to those with quantifiable HCV RNA at week 4, 66 (64%) 
had undetected and 37 (36%) detected (5 quantifiable) 
HCV RNA at EOT . Median age was 62, median BMI 26, 50% 
male, 67% genotype 1A, and 50% with advanced fibrosis 
(F3/F4) . Treatment was predominantly with SOF/LDV±RBV 
(80%) . Treatment changes based on HCV RNA detect-
ability after week 4 were made in 8% and 15% of patients 
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in detected at EOT and undetected at EOT groups, respec-
tively . Comparing detected at EOT vs undetected at EOT 
groups, those detected were less likely to use RBV (p=0 .01) 
or have advanced fibrosis (p =0 .003) . Median HCV VL at 
baseline did not differ between groups (6 .45 vs 6 .37 log IU/
mL) . Among those with quantifiable HCV RNA at week 4, 
SVR was achieved in 97 .3% (36/37) of the detected at EOT 
group and 93 .9% (62/66) of the undetected at EOT group 
(p=0 .45) . Overall, SVR was 97 .5% in those detectable at 
EOT (n=39/40) vs 94 .1% in those undetectable at EOT 
(762/810), p = 0 .43 . Conclusion: Quantifiable VL at week 4 
occurs in 12% of patients on DAA therapy and detectable 
HCV RNA at EOT in 5%, but neither influence SVR . This 
raises questions regarding the utility of HCV RNA moni-
toring during treatment . Elimination of HCV RNA moni-
toring would simplify treatment algorithms and reduce 
concerns on the part of providers and patients of HCV RNA 
detection late in treatment .
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1560
Treatment of chronic HCV following renal trans-
plantation: A US Experience
Richard K. Sterling, Vaishali Patel, Kathleen Genther, Car-
olyn Driscol, Reena Cherian, Shawn Lewis, Hannah Lee, 
Velimir A. Luketic, Scott Matherly, R. Todd Stravitz, Moham-
mad S. Siddiqui, Puneet Puri, Arun J. Sanyal; Virginia Com-
monwealth University, Richmond, VA

Background and Aims: Chronic HCV is common in those 
undergoing renal transplantation (RT) . The development 
of direct acting antivirals (DAA) to treat HCV now allows 
HCV treatment (Rx) post-RT . Our aim was to report the 
safety and efficacy of treating chronic HCV with DAAs in 
a US cohort of RT recipients . Methods: All HCV patients 
(pts) treated with DAAs since 1/15 are followed prospec-
tively . Only those who were treated following RT were 
included in this analysis . Baseline demographics, labora-
tory values, fibrosis stage, and immune suppression (IS) 
were collected . On treatment laboratories were done at 
weeks 2, 4, 8, and 12 (and weeks 16 and 24 if 24 weeks 
of therapy) . The primary outcome was sustained virologic 
response (SVR) defined as an undetectable HCV RNA 12 
weeks after completing treatment . Secondary outcomes 
were end of treatment (EOT) response, changes in renal 
function and IS during treatment . Results: Since January 
2015, 32 pts following RT were treated with DAAs . The 
mean (SD) age was 60 (5 .8), 75% were male, 75% were 
African American, 97% had genotype (GT) 1, and 51% had 
stage 3 or 4 fibrosis . Baseline ALT was 48 (28) U/L, FIB-4 
was 2 .92 (2 .1), creatinine 1 .37 (0 .38) mg/dL, and creatinine 
clearance 63 (20) ml/min/1 .73m2 . The median time from 
RT to HCV treatment was 987 days (range 46-4067) . 1 pt 
had also had a liver transplant . All pts were on tacrolimus 
based IS and low dose prednisone . Four pts had received 
interferon-based treatment prior to RT . DAA use was ledi-
pasvir/sofosbuvir in 26 (81%), elbatasvir/grazoprevir in 4 
(12%), velapatasvir/sofosbuvir in 2 (6%), and daclatasvir/
sofosbuvir in 1 (3%) (the only GT 3 pt) . Ribavirin was used 

in 1 pt and all but 1 pt received 12 weeks of therapy . 10 
pts still on treatment have not reached the SVR12 visit, 1 
pt was lost to follow-up, 1 pt expired of a bowel perfo-
ration felt unrelated to HCV treatment, and 1 pt devel-
oped hepatocellular carcinoma (HCC) while on treatment . 
He had stage 3 fibrosis and had undergone surveillance 
liver ultrasound within 6 months of starting DAA Rx . EOT 
response was 24/25 (96%) and SVR 12 was observed in 
18/19 (94%) . The one pt with GT 3 who developed HCC 
relapsed . There were no significant changes in renal graft 
function . Seveal pts required adjustment of IS to main-
tain theraputic levels . No episode of graft rejection was 
seen . Conclusion: HCV treatment with DAA following RT 
is safe and effective with an SVR of 94% . Risk of renal 
dysfunction or graft rejection is rare . However, because 
of the potential for co-morbid conditions, close follow up, 
patient selection, and coordination with the renal trans-
plant team are required in this challenging patient popu-
lation .
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Gadoxetic Acid-Enhanced MR Imaging to 
Predict Paritaprevir-Induced Hyperbilirubin-
emia During Treatment of Hepatitis C
Hironao Okubo1, Hitoshi Ando2, Yushi Sorin1, Eisuke Nakadera1, 
Hiroo Fukada1, Yuki Igusa1, Akihisa Miyazaki1, Kenichi Ike-
jima3; 1Department of Gastroenterology, Juntendo University 
Nerima Hospital, Tokyo, Japan; 2Department of Cellular and 
Molecular Function Analysis, Kanazawa University Graduate 
School of Medical Sciences, Kanazawa, Japan; 3Department 
of Gastroenterology, Juntendo University School of Medicine, 
Tokyo, Japan

Background: Paritaprevir (PTV) is a hepatitis C virus 
(HCV) NS3/4A protease inhibitor that is co-administered 
with ombitasvir (OBV) and ritonavir (r), with or without 
ribavirin (RBV), for the treatment of HCV . PTV inhibits 
organic anion-transporting polypeptide (OATP)1B1 and 
OATP1B3, which transport bilirubin . Increased bilirubin 
is an adverse event reported during treatment with PTV . 
Gadoxetic acid, a liver-specific magnetic resonance (MR) 
contrast agent, is also transported by OATP1B1/1B3 . The 
aim of this study was to investigate whether evaluation 
of parenchymal enhancement using gadoxetic acid MR 
imaging can predict exposure to PTV and thus anticipate 
the development of hyperbilirubinemia during treatment . 
Methods: This prospective study enrolled 18 consecutive 
Japanese patients (7 males and 11 females, aged 46–83 
years) from June 2017 to Dec 2017 . Among these patients, 
15 with genotype 1b were treated with PTV/OBV/r and 3 
with genotype 2a were treated with PTV/OBV/r +RBV . All 
patients underwent gadoxetic acid-enhanced MR imaging 



834A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

prior to treatment and the contrast enhancement index 
(CEI), a measure of liver parenchymal enhancement during 
the hepatobiliary phase, was evaluated . Plasma PTV 
trough concentration and concentrations at 2 h, 4 h, and 
6 h after dosing were determined 7 days after the start 
of treatment using liquid chromatography-tandem mass 
spectrometry . Results: At the start of treatment, median 
total bilirubin concentration was 0 .6 mg/dl (range, 0 .3–1 .2 
mg/dl) . Six out of 18 patients (33%) developed hyperbili-
rubinemia (≥1 .6 mg/dl) during treatment . Of these six, one 
had a maximum total bilirubin concentration of 6 .9 mg/dl . 
PTV trough concentration (Ctrough) and area under the 
curve from 0 to 6 h (AUC0–6h) were significantly higher 
in patients with hyperbilirubinemia than in those without 
(p < 0 .001, p = 0 .013, respectively) . There was a strong 
inverse relationship between CEI and Ctrough (r = 0 .618, 
p = 0 .002) . The partial correlation coefficient between CEI 
and Ctrough, excluding baseline serum albumin concen-
trations and FIB-4 index, an index of liver fibrosis, was 
−0 .514 (p < 0 .05) . CEI was significantly lower in patients 
with hyperbilirubinemia than in those without (p = 0 .03), 
but no significant differences in serum albumin concen-
tration and FIB-4 index were observed between the two 
groups . Conclusion: Hepatic parenchymal enhancement 
with gadoxetic acid was related to PTV exposure . Gadox-
etic acid-enhanced MR imaging may therefore predict the 
development of hyperbilirubinemia during the treatment 
of HCV with PTV, and may identify patients at high risk of 
PTV-induced hyperbilirubinemia .
Disclosures:
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1562
Multiple Comorbidities and Significant Pill 
Burden in Hepatitis C Patients in a Large US 
Insured Population
Jaejin An1, Janet Lee2, Felix Cao3, Josephine Nhu Tran3; 1West-
ern University of Health Sciences, Pomona, CA; 2Gilead Sci-
ences, Health Economics Outcomes Research (HEOR), Foster 
City, CA; 3Optum, Eden Prairie, MN

Background: Decreasing pill burden and regimen 
complexity have been associated with improved adher-
ence and clinical outcomes in other diseases and this may 
extend to hepatitis C virus (HCV) . This study describes the 
pill burden and comorbidities in patients treated for HCV . 
Methods: Commercial and Medicare Advantage insurance 
claims were used to identify patients who filled HCV medi-
cations between11/1/2013 and 7/31/2016 (index date =first 
fill date of HCV medication) . Patients were required to 
be continuously enrolled in the health plan for 9 months 
prior and 6 months after the index date . Pill burden was 
calculated as the mean ±SD daily pill count for chronic, oral 
medications in the 90 days prior to (pre-HCV) and after 
index date (post-HCV) . Descriptive statistics were used to 
compare patient demographics and pill burden changes by 
HCV medication . Results: The study population included 
9,815 patients (mean ±SD age 59 .1±9 .7, 63% male, 56% 
commercial) . Highly prevalent comorbidities included pain 
(61%) and hypertension (50%) . Pre- and post-HCV pill 
burden was 5 .4 ±9 .3 and 7 .7 ±9 .6, respectively . Pill burden 
was significantly higher among older patients and in those 
with more comorbidities (p<0 .001) . A greater proportion 
of Medicare patients had a post-HCV pill burden of ≥8 pills/

day than in commercial (52% vs . 29%, p<0 .001) . Post-HCV 
pill burden was higher among patients treated with more 
complex regimens, such as ombitasvir/paritaprevir/ritona-
vir±dasabuvir (Figure; p<0 .001) . Conclusions: Patients with 
HCV have a substantial pill burden even prior to their 
initiation of HCV treatment, and more complex HCV regi-
mens further increase the burden by up to 300% . Patient 
pill burden may be an important consideration for HCV 
treatment selection, especially as HCV patients grow older 
and develop comorbidities . Future studies are needed to 
examine the impact of pill burden on clinical outcomes, 
such as adherence to HCV treatment and achieving cure .

The differences in pre-index and post-index pill counts per 
day were significantly different among index HCV medica-
tions (p<0 .0001) .
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1563
Successful Hepatitis C Treatment with DAAs 
Improves Hepatic fibrosis.
Vishnu Teja Kommineni1, Yuqi Guo2, Omar T. Sims3,4, 
Mohamed Shoreibah5, John Romano6, Tasnia Matin6, 
Krishna V. Venkata7, Omar I. Massoud5; 1Internal Medi-
cine, University of Alabama at Birmingham, Huntsville, AL; 
2School of Social work, University of Alabama, Tuscaloosa, AL; 
3Department of social work/Department of Health Behaviour, 
University of Alabama at Birmingham, Birmingham, AL; 4Cen-
ter for AIDS research, University of Alabama at Birmingham, 
Birmingham, AL; 5Gastroenterology and Hepatology, Univer-
sity of Alabama at Birmingham, Birmingham, AL; 6Internal 
Medicine, University of Alabama at Birmingham, Birmingham, 
AL; 7Internal Medicine, University of Alabama at Birmingham, 
Birmingham, AL

Objectives: The advent of direct acting antivirals (DAAs) 
has revolutionized the treatment of HCV infection with 
cure rates ≥98% . In the present DAA era, there is limited 
data on the effect of successful virologic cure on hepatic 
fibrosis . Ultrasound elastography of the liver is a non-in-
vasive method of measuring fibrosis of the liver and is 
considered superior to many other non-invasive methods . 
The aim of this study was to compare hepatic fibrosis 
scores and staging between patients without HCV viremia 
post-SVR and patients who did not receive treatment or 
with prior treatment failure . Methods: Clinical data was 
extracted from electronic medical records of patients 
with HCV who were referred to a tertiary referral center . 
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The sampling frame was comprised of HCV patients who 
received care from January 1st 2015 to October 31st 2016 . 
Patients with at least 2 ultrasound elastographies were 
included in the sample and those without were excluded . 
The sample (n=69) was stratified into two groups: 1) 
those without HCV viremia post-SVR, and 2) those with 
HCV viremia who did not receive treatment or with prior 
treatment failure . The Paired samples t-test was used to 
compare the two patient groups on liver fibrosis scores and 
liver fibrosis staging (METAVIR) . Results: The majority were 
male (55%), non-Hispanic white (63%), genotype 1 (85%) 
patients with a mean age of 57 . Forty-nine (71%) patients 
were without viremia post-SVR and 20 (29%) were with 
HCV viremia who did not receive treatment or with prior 
treatment failure . In patients without viremia post-SVR, 
the mean fibrosis score decreased significantly from 7 .57 
before treatment to 6 .14 after treatment (t=4 .35, p=0 .00) . 
Conversely, the mean fibrosis score increased significantly 
from 5 .99 to 6 .36 (t=-1 .13, p=0 .27) in patients with HCV 
viremia who did not receive treatment or with prior treat-
ment failure . In patients without viremia post-SVR, 37% 
had categorical reductions in hepatic fibrosis staging, 
62% had no change and 2% had worsening progression; 
whereas, only 25% of patients with HCV viremia who did 
not receive treatment or with prior treatment had cate-
gorical reductions in hepatic fibrosis staging, 55% had no 
change, and 20% had worsening progression . Conclusion: 
Patients who were successfully treated with DAAs had 
greater reductions of hepatic fibrosis compared to those 
without DAA treatment or with treatment failure . More 
studies are needed to assess and establish liver histology 
improvements associated with viral eradication pharma-
codynamics of DAAs .
Disclosures:
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Real life experience with Sofosbuvir plus 
Daclatasvir With or Without Ribavirin for 
Treatment of Chronic hepatitis C Genotype 4 
Patients.
Gamal Shiha1,2, Reham Soliman1,3, Mohamed Elbasiony1,2, 
Ayman Hassan1, Nabiel Mikhail1; 1Egyptian Liver Research 
Institute And Hospital, Mansoura, Egypt; 2Internal Medicine, 
Faculty of Medicine Mansoura University, Mansoura, Egypt; 
3Tropical Medicine, Faculty of Medicine Port Said University, 
Port said, Egypt

Introduction: New regimens involving direct acting anti-
viral agents have recently been approved for the treat-
ment of HCV . Our aim was to assess the efficacy and safety 
of 12 or 24 weeks of Sofosbuvir plus Daclatasvir with or 
without Ribavirin in treating chronic hepatitis C geno-
type 4 patients in a real world clinical setting Methods: 
We conducted open-label observational study of CHC 
genotype 4 patients seen at Egyptian Liver Research Insti-
tute and Hospital (ELRIAH), Mansoura, Egypt . The study 
included 1093 CHC patients cirrhotic and non-cirrhotic 
either naïve or treatment experience receiving daily oral 
Sofosbuvir (SOF) 400 mg, Daclatasvir (DCV) 60 mg and 
ribavirin (RBV) from January, 2016 to January 2017 with or 
without ribavirin (RBV) 1000-1200 with dose adjustment if 
indicated . Results: Sustained viral response after 12 weeks 
of end of treatment (SVR12) was by 96 .5% (95% CI 94 .9-
98 .2%) of the patients receiving 12 weeks of Sofosbuvir 

plus Daclatasvir treatment, in 95 .7% (95% CI 93 .5-97 .9%) 
of the patients receiving 12 weeks of Sofosbuvir and 
Daclatasvir plus ribavirin in 93 .2% (95% CI 89 .8-96 .5%) 
of those receiving 24 weeks of Sofosbuvir plus Daclatasvir 
and was 91 .5% (95% CI 84 .2-98 .8%) in patients receiving 
24 weeks of Sofosbuvir and Daclatasvir plus Ribavirin treat-
ment . SVR12 rate was significantly higher in patients with 
no cirrhosis (97 .1%) than in patients with cirrhosis (91 .6%), 
p〈0 .001 . The most common adverse events were fatigue, 
headache, and anemia . No serious adverse events or death 
were reported in the studied groups . Additional of RBV to 
treatment protocol did not increase SVR12 except in treat-
ment experienced patients receiving 24 weeks of treat-
ment (85% Vs .97 .9) (p=0 .042) . Conclusion: Sofosbuvir plus 
Daclatasvir, with or without Ribavirin for 12 or 24 weeks 
was well tolerated and achieved very high sustained viro-
logical response rates in CHC genotype 4 patients .
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The clinicopathological characteristics of 
newly diagnosed hepatocellular carcinoma 
shortly after IFN-Free-DAA therapy
Yasuhiko Nakao, Yuki Kugiyama, Shigemune Bekki, Shin-
jiro Uchida, Satoru Hashimoto, Akira Saeki, Shinya Nagaoka, 
Seigo Abiru, Tamotsu Kuroki, Kazumi Yamasaki, Atsu-
masa Komori, Hiroshi Yatsuhashi; National Hospital Organi-
zation Nagasaki Medical Center, Omura, Japan

Background and Aim: Despite the tremendous success of 
IFN-free DAAs therapy in chronic hepatitis C, there are 
some concerns regarding unexpected early recurrence of 
hepatocellular carcinoma (HCC) among patients who had 
the history of HCC, but subsequently obtained sustained 
viral response (SVR) . The aim of this retrospective study 
was to describe a real-world experience of newly diag-
nosed HCC among patients who achieved SVR by IFN-free 
DAAs treatment and to evaluate the factors associated 
with HCC development . Methods: We initially analyzed 
509 patients 24W after the treatment with IFN (interfer-
on)-free or with IFN-add-on DAAs therapy for hepatitis C 
in our hospital from 2013 to May 2017 . Subsequently, we 
studied 334 patients who achieved SVR24W by IFN-free 
DAAs therapy without the history of HCC . As explanatory 
valuables for carcinogenesis, we selected age, gender, 
history of HCC, presence of IFN, HCV genotype, SVR, 
platelet number, AST, ALT, FIB4, APRI, AFP, and M2BPGi . 
Results: Among 509 patients, the multivariate Cox propor-
tional hazard model revealed that the history of HCC 
(p<0 .001), post AFP values (p<0 .001), and age (p=0 .002) 
were independent factors associating with the diagnosis 
of HCC . Among patients without the history of HCC, 6 
cases were diagnosed with HCC after achieving SVR; the 
cumulative incidence of HCC was 4 .6% and 7 .9% at the 
1st and the 2nd year after the end of therapy, respec-
tively . The multivariate Cox proportional hazard model 
revealed that post AFP (p<0 .001) and age (p=0 .019) were 
independent factors associating with the diagnosis of 
HCC . The post AFP level of 6 HCC cases was higher than 
6 ng/ml; 3 were diagnosed by the rapidly increased AFP 
levels within 9 months after the start of DAAs treatment . 
2 cases were diagnosed by the increased DCP levels within 
15 months after the start of DAAs therapy . The maximum 
size of newly diagnosed HCC was 3 .4 cm and all (100%) 
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were pathologically diagnosed as moderately differenti-
ated HCC . Out of 204 patients pathologically diagnosed 
HCV-associated HCC (<3 .5cm) in our hospital from 1999 
to 2012, 81 (40%) cases were in contrast, diagnosed with 
moderately differentiated HCC . Conclusion: The clinico-
pathological features of newly diagnosed HCC after SVR 
with IFN-free DAAs treatment may include rapid growth, 
steep increase in tumor makers, and exclusively moderate 
differentiation in pathology . Among patients who achieve 
SVR with IFN-free DAAs therapy without a history of HCC, 
screening of HCC and monitoring of AFP levels should be 
closely performed, especially in those with higher than 6 
ng/ml AFP level within 2 years after DAAs therapy .
Disclosures:
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Real Life Data of Daclatasvir and Asunaprevir 
Combination Therapy for Korean Patients 
Infected with HCV G1b without NS5A Resis-
tance: Retrospective Multicenter Study
Hyoung Su Kim1, Myoung Kuk Jang1, Ki Tae Suk1, Dong 
Joon Kim1, Sang Hoon Park1, Myung Seok Lee1, Ji Won Park1, 
Sung Eun Kim1, Choong Kee Park1, Jae-Jun Shim2, Sang 
Bong Ahn3, Dae Won Jun4, Soung Won Jung5, Young-Joo Jin6; 
Department of Internal Medicine, Hallym University Sacred 
Heart Hospital of Hallym University Medical Center; 1Depart-
ment of Internal Medicine, Hallym University Medical cen-
ter, Seoul, Korea (the Republic of); 2Department of Internal 
Medicine, Kyung Hee University College of Medicine, Seoul, 
Korea (the Republic of); 3Department of Internal Medicine, 
Eulji University College of Medicine, Seoul, Korea (the Repub-
lic of); 4Department of Internal Medicine, Hanyang University 
College of Medicine, Seoul, Korea (the Republic of); 5Depart-
ment of Internal Medicine, Soonhunhyang University College 
of Medicine, Seoul, Korea (the Republic of); 6Department of 
Internal Medicine, Inha University College of Medicine, Seoul, 
Korea (the Republic of)

Background/Aim; Daclatasvir (DCV) and asunaprevir (ASV) 
combination therapy has shown a high viral efficacy for 
chronic genotype 1 (G1) hepatitis C virus (HCV) infected 
patients . However, the real life efficacy and safety of the 
therapy for Korean patients with HCV G1 infection are 
unknown . This study was aimed to investigate the efficacy 
and safety of DCV and ASV combination therapy in Korean 
patients infected with HCV G1b without NS5A resistance . 
Methods: A total of 197 chronic HCV genotype 1b patients 
treated with DCV and ASV were enrolled and analyzed in a 
multicenter retrospective cohort . Results: The study popu-
lation was female dominant (56 .3%) with 56 .4 years . Thirty 
six percent (71/197) had cirrhosis and 37% (73/197) had 
previous history of HCV treatment at baseline . HCV RNA 
and ALT levels were 5 .82±0 .76 log10IU/mL and 62 .2±117 .6 
IU/L, respectively . Of the total 197 Patients, 192 Patients 
(97 .5%) were completed DCV and ASV combination 
therapy for 24 weeks . Only 5 patients had early discon-
tinuation therapy (viral breakthrough; 2, adverse effect; 1 
and patient request; 2) . Rapid viral response rates at week 
4 were observed in 175 among 181 patients (96 .7%) . The 
viral response rates at the end of treatment were 95 .9% 
(189/197) . Sustained viral response (SVR) rates at post 
treatment week 12 were 94 .2% (179/190) . There were no 

serious adverse events . The most common adverse events 
were headache and fatigue . Aminotransferase increases 
of greater than five times the ULN were observed in 6 
patients . Conclusion: DCV and ASU combination therapy 
provided high SVR rates and was well tolerated in Korean 
patients with HCV G1b infection without NS5A resistance .
Disclosures:
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1567
Regression of liver stiffness in patients with 
HCV-related compensated cirrhosis after viral 
eradication by DAAs
Mauro Viganò1, Giuseppina Brancaccio2, Sara Labanca1, 
Marco Cantone2, Vincenzo Occhipinti1, Giovanni Bat-
tista B. Gaeta2, Maria Grazia Rumi1; Division of Hepatology, 
Ospedale San Giuseppe, Università degli Studi di Milano, 
Milan, Italy., Division of Infectious Diseases Universitò degli 
Studi della Campania "Luigi Vanvitelli" Napoli, Italy; 1UO Epa-
tologia, Ospedale San Giuseppe, University of Milan, Milan, 
Italy; 2Division of Infectious Diseases Universitò degli Studi 
della Campania “Luigi Vanvitelli” Napoli, Italy, Naples, Italy

Background . Regression of liver stiffness (LS) by transient 
elastography (TE, FibroScan®) after sustained virological 
response (SVR) in hepatitis C virus (HCV) infected patients 
has been reported . This study aimed to evaluate LS changes 
in patients HCV-related compensated cirrhosis who 
achieved SVR by direct antiviral agents (DAAs) . Methods. 
Among 180 HCC-free, compensated HCV cirrhotic patients, 
without concomitant liver diseases, consecutively treated 
with DAAs, we included 136 SVR patients [median age 
70 yr, 75% GT 1, 52% male, 26% with oesophageal 
varices (OV)] with baseline (start of DAAs) LS ≥12 .5 kPa 
and a second reliable LS measurement at least 6 months 
after the end of treatment (EOT) . Cirrhosis regression 
was defined as a reduction of LS from ≥12 .5 to <12 .5 kPa . 
Results . After a median of 12 (range: 6-15) months post 
EOT, LS reduced in 121 (89%) patients by median value 
of 6 (range: 1-32) kPa, increased in 13 (10%) by 3 (range: 
1-11) kPa and remained unchanged in 2 (1%) . Overall, 
the median LS decreased significantly from 18 (range: 
12 .6-60) to 13 (range: 5-48) kPa (p<0 .0001); LS reduced 
≥25% compared to baseline in 77 (57%) . Sixty-four (47%) 
patients showing cirrhosis regression had baseline lower 
LS (15 vs 24, p<0 .00001), higher platelets (145 vs 98 cells 
x103/mL, p=0 .013) and lower prevalence of OV (12% vs 
39%, p=0 .0005), compared to those without cirrhosis 
regression . Only 3 out of 40 (8%) patients with baseline 
LS ≥23 kPa obtained cirrhosis regression . Conclusion. 
Although significant improvement of LS was observed in 
the majority of patients with HCV-related compensated 
cirrhosis successfully treated DAAs, such changes might 
reflect a regression of liver inflammation rather than liver 
fibrosis . Therefore only long-term follow up studies may 
define the clinical significance of LS reduction .
Disclosures:
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1568
Utilization and Effectiveness of Elbasvir/Grazo-
previr (EBR/GZR) in Treatment Naïve (TN) 
Genotype 1a (G1a) Chronic Hepatitis C Virus 
(HCV) Patients with/without Baseline NS5A 
resistance-associated substitutions (RASs)
Chizoba Nwankwo1, Bruce Bacon2, Michael P. Curry3, Doug-
las T. Dieterich4, Steven L. Flamm5, Kris V. Kowdley6, Scott Mil-
ligan7, Naoky C. Tsai8, Zobair M. Younossi9, Nezam H. Afdhal3; 
1Merck & Co., Inc, Kenilworth, NJ; 2Saint Louis University 
School of Medicine, St. Louis, MO; 3Beth Israel Deaconess 
Medical Center, Boston, MA; 4Ichan School of Medicine at 
Mount Sinai, New York, NY; 5Northwestern University Fein-
berg School of Medicine, Chicago, IL; 6Liver Center, Swedish 
Medical Center, Seattle, WA; 7Trio Health Analytics, La Jolla, 
CA; 8Queens Medical Center University of Hawaii, Honolulu, 
HI; 9Center for Liver Diseases, Department of Medicine, Inova 
Fairfax Hospital, Falls Church, VA

BACKGROUND: At baseline, the presence of virus with 
NS5A RASs has been shown to impact the efficacy of NS5A 
containing regimens in patients with G1a chronic HCV 
infection . Therefore, the purpose of the current analysis 
was to describe the utilization and effectiveness of EBR/
GZR in G1a chronic HCV patients with or without NS5A 
RASs in the United States . METHODS: A subgroup anal-
ysis of an EBR/GZR treated cohort previously derived using 
data collected from US providers and specialty pharma-
cies through Trio Health’s disease management platform 
was used . The cohort was restricted to TN chronic HCV 
G1a patients who initiated EBR/GZR therapy between Jan 
28, 2016 (FDA approval) and Dec 31, 2016 . The primary 
SVR analysis was a Per Protocol (PP) analysis defined as all 
patients that completed their intended therapy and who 
received an SVR testing at 12 weeks (SVR12) post therapy . 
RESULTS: 234 patients met the inclusion criteria for the 
subgroup analysis and NS5A RASs testing was conducted in 
58% (135/234) of the cohort . Approximately 9% (12/135) 
of those tested had an NS5A RAS present . 50% (6/12) of 
these patients were treated for 16 weeks with ribavirin 
(RBV), 8% (1/12) for 12 weeks with RBV, 25% (3/12) were 
treated for 12 weeks without RBV, 17% (2/12) for 16 
weeks without RBV . Of patients that did not have an NS5A 
RAS present, 95% (111/117) were treated for 12 weeks 
without RBV . At present, only 126 patients of the overall 
G1a cohort have completed therapy with an SVR12 of 98% 
(124/126) (TABLE) . Of those with an NS5A RAS present, the 
SVR12 was 100% (2/2) in those treated for 16 weeks with 
RBV, 100% (1/1) in those treated for 12 weeks and 100% 
(1/1) in those treated for 16 weeks . The SVR12 was 98% 
(60/61) in those patients who did not have an NS5A RAS 
present . CONCLUSIONS: Based on preliminary data, EBR/
GZR appears to be highly effective in treating G1a patients 
regardless of the presence of NS5A RASs . Full SVR data will 
be presented at the meeting .
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On-treatment HCV RNA kinetics do not predict 
SVR in patients treated for 12 weeks with sofos-
buvir plus an NS5A inhibitor
Slim Fourati1, Thu Huen Tram Nguyen2, Françoise Roudot-Thora-
val3, Stephane Chevaliez1, Isaac Ruiz1, Alexandre Soulier1, 
Christophe Hezode3, Jeremie Guedj2, Jean-Michel Pawlotsky1; 
INSERM U 1137, Université Paris Diderot; 1Virology, Henri 
Mondor Hospital, Créteil, France; 2INSERM U 1137, Univer-
sité Paris Diderot, Paris, France; 3Department of Hepatology, 
Henri Mondor hospital, Créteil, France., Créteil, France

Introduction The combination of sofosbuvir (SOF) plus an 
NS5A inhibitor without ribavirin for 12 weeks is highly 
effective in HCV GT-1 and GT-4 infected patients . However, 
treatment-experienced cirrhotic patients and those with 
NS5A Resistance-Associated Substitutions (RASs) at base-
line could benefit from longer treatment duration and/
or the addition of ribavirin (RBV), in particular in coun-
tries where next-generation antivirals will not be avail-
able . Here, we aimed to evaluate whether on-treatment 
HCV RNA kinetics could be used to adapt the treatment 
regimen and optimize SVR rates . Methods A cohort of 
178 consecutive patients infected with HCV genotype 1 
(1a: n=58; 1b: n=76) or 4 (n=44) were treated with sofos-
buvir (SOF) + daclatasvir (DCV) (n=138) or SOF + ledipasvir 
(LDV) (n=40) for 12 weeks without RBV . 50% of patients 
had compensated cirrhosis (defined as FibroScan >12 .5 
kPa), while NS5A RASs were present in 23% of patients 
at baseline . HCV RNA levels were assessed by means of 
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the Abbott RealTime Assay, weekly during the first month 
in a subgroup of patients, monthly on treatment and at 
post-treatment weeks 4 and 12 in all patients . The viral 
kinetics were analyzed using the biphasic model and the 
cure boundary was used to predict time to clear HCV 
(Guedj & Perelson, Nature Rev Gastroenterol 2015) . Results 
Overall, 47 .8% (85/178) of patients had undetectable HCV 
RNA at W4, and low-level viremia (LLV) was detected at 
end of treatment (EOT) in 23 .6% (42/178) of patients . The 
SVR rates were high (96 .6%), regardless of the time to viral 
suppression or LLV at EOT . Cirrhosis and the presence of 
NS5A RASs at baseline were predictive of virologic failure, 
but they were not associated with viral kinetics . The mean 
half-life of infected cells was 6 days, regardless of the SVR 
or any baseline characteristics . As a consequence of this 
slow decay, modeling predicted that only 0 .2%, 7 .5%, 
and 22 .4% of patients could clear HCV within 4, 8 and 12 
weeks of treatment, respectively . Conclusion The adminis-
tration of SOF and an NS5A inhibitor induced slow kinetics 
of viral decline, and 23 .6% of patients still had detectable 
viremia at EOT . In spite of this slow response, a high SVR 
rate of 96 .9% was observed . Cirrhosis and the presence of 
NS5A RASs at baseline were predictive of virologic failure, 
but they were not associated with viral kinetics . These 
results suggest that the on-treatment HCV RNA kinetics 
do not predict the SVR with this regimen, and thus cannot 
be used to tailor treatment duration .
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The impact of direct acting antivirals (DAAs) 
in patients with decompensated liver disease 
(DLD) due to chronic hepatitis C (CHC). HERA-
CLIS - a multicenter Greek real world study
Spilios Manolakopoulos1, Evangelos Akriviadis2, Jian-
nis Vlachogiannakos3, Maria-Vasiliki Papageorgiou3, 
Andreas Kapatais4, Martha Oikonomopoulou3, Themistok-
lis G. Vasileiadis5, Emanuel K. Manesis6, Stylianos Karatapanis7, 
Melanie Deutsch1, Christos K. Triantos8, George N. Dale-
kos9, Ioannis S. Elefsiniotis10, Dimitrios N. Samonakis11, 
Alexandra Alexopoulou1, Vassilios A. Sevastianos12, Ioan-
nis Ketikoglou1, Konstantinos Mimidis13, John Koskinas1, 
Panagiota Ioannidou3, Emmanouil Sinakos2, Dimitrios Kara-
giannakis3, Theodora Oikonomou2, Theofanie Karaoulani4, 
Aristea-Lia Bellou5, Georgios Ntetskas7, Chrysostomos Tsolias8, 
Eirini I. Rigopoulou9, Athanasia Tasovasili10, Mairi Koulen-
taki11, Dimitrios V. Lymberopoulos12, Ioannis Petalidis1, The-
odora Mylopoulou13, Hariklia Kranidioti1, Emanuel Koulias1, 
Theodoros Voulgaris3, Evangelos Cholongitas2, Ioannis Gou-
lis2, George V. Papatheodoridis3; 1Second Department of Inter-
nal Medicine, National and Kapodistrial University of Athens, 
Athens, Greece; 24th Department of Internal Medicine, Hip-
pokratio Hospital, Aristotle University of Thessaloniki, Thes-
saloniki, Greece; 3Department of Gastroenterology, Medical 
School of National & Kapodistrian University of Athens, Laiko 
General Hospital, Athens, Greece; 4Internal Medicine, General 
Hospital of Western Attica Agia Varvara, Athens, Greece; 53rd 
Department of Internal Medicine, Aristotle University of Thes-
saloniki, “PAPAGEORGIOY” Hospital, Thessaloniki, Greece; 
6Liver Unit, Euroclinic SA, Athens, Greece; 71st Department 
of Internal Medicine, General Hospital of Rhodes, Rhodes, 
Greece; 8Gastroenterology, University Hospital of Patras, 
Patras, Greece; 9Department of Medicine and Research Lab-
oratory of Internal Medicine, University of Thessaly, Larissa, 
Greece; 10University Department of Internal Medicine-Hepa-
togastroenterology Unit, General and Oncology Hospital of 
Kifisia Agioi Anargyroi, Athens, Greece; 11Department of Gas-
troenterology & Hepatology, University Hospital of Herak-
lion, Heraklion, Crete, Greece; 124th Department of Internal 
Medicine and Liver Outpatient Clinic, Evangelismos General 
Hospital, Athens, Greece; 13＜’ Department of Internal Medi-
cine, Democritus University of Thrace, Alexandoupoli, Greece

Background/Aim: The treatment of CHC has evolved 
during the last 3 years due to the introduction of the 
highly efficacious and well tolerated DDAs . Although 
DAAs appear as the main therapeutic options for patients 
with DLD, there are still open questions as to who and 
when should be treated . In this study we assessed the 
sustained virological response (SVR) and changes in liver 
function in a sizable cohort of CHC patients with DLD 
treated with DAAs . Methods: The ongoing Hellenic multi-
center real world study HERACLIS has included 1307 CHC 
patients treated with DAAs . In this report we presented 
data from 126 patients (M/F=78/48, mean age=59±12 
years) with Child-Pugh Score (CPS) ≥ 7 or clinical decom-
pensation (ascites, variceal bleeding, hepatic encethalop-
athy) . Results: 44 .4% were treatment naïve, with genotype 
distribution: GT1a 8 .7%, GT1b 41 .3%, GT2 2 .4%, GT3 37%, 
GT4 23% . They received either 12 or 24 weeks DAA (±RBV) 
regimens containing: SOF (18 .3%), SOF/SIM (12 .7%), SOF/
DSV (31 .7%), SOF/LDV (26%), 3D/2D (7 .6%), SOF/VEL 
(2%) or EBR/GZP (0 .6%) . The overall SVR rate was 77% . 
Six (4 .8%) patients developed HCC during follow-up, 18 
(14%) died and 3 (2 .4%) were transplanted . At baseline, 
median CPS was 8 (range 5-14) . At post treatment week 
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12, the mean CPS declined from 8±2 to 7±2 (p=0 .001) with 
56% of the patients achieved an improvement in the CPS . 
The proportion of patients with CPS A/B/C 38%/41%/21% 
at baseline changed to 64%/27%/9%, respectively . 4/37 
patients who completed 12 months follow-up after treat-
ment initiation had an increase in CPS . Patients with an 
increase in CPS vs those who remained stable or improved 
had significantly higher CPS (6 .5±1 .6 vs 8 .4±2, p<0 .001) or 
lower albumin levels (3 .2±0 .5 g/dl vs 3 .7±0 .5 g/dl, p=0 .001) 
at baseline . Baseline CPS was a predictive factor for liver 
function deterioration at post treatment week 12 (AUC 
0 .76, p <0 .001) . Conclusions: In CHC patients with DLD, 
treatment with DAAs was safe, well tolerated offering an 
SVR rate of 77% . More than half of our patients had an 
improvement in CPS at post treatment week 12 . CPS at 
baseline seems to be associated with the clinical outcome 
at post treatment week 12 .
Disclosures:

Spilios Manolakopoulos - Advisory Committees or Review Panels: 
NOVARTIS, ABBVIE, MSD, BMS, GILEAD, JANNSEN; Consulting: GILEAD, 
BMS, ABBVIE, JANNSEN, MSD; Grant/Research Support: BMS, GILEAD; 
Speaking and Teaching: ABBVIE, MSD, GILEAD, BMS, GSK, JANNSEN

Evangelos Akriviadis - Advisory Committees or Review Panels: AbbVie, BMS, 
Gilead, MSD; Grant/Research Support: AbbVie; Speaking and Teaching: 
BMS, Gilead, AbbVie, MSD

Themistoklis G . Vasileiadis - Advisory Committees or Review Panels: BMS; 
Consulting: MSD; Speaking and Teaching: GILEAD

Christos K . Triantos - Advisory Committees or Review Panels: MSD, Abbvie, 
Gilead Sciences; Grant/Research Support: Bayer; Speaking and Teaching: 
MSD, Roche, Abbvie, Janssen, Bristol-Myers Squibb, Gilead Sciences

Konstantinos Mimidis - Advisory Committees or Review Panels: ROCHE, 
MSD, NOVARTIS; Grant/Research Support: GILEAD

Emmanouil Sinakos - Advisory Committees or Review Panels: AbbVie, 
Gilead, MSD; Speaking and Teaching: AbbVie, Bristol-Myers Squibb

Aristea-Lia Bellou - Speaking and Teaching: BMS

Eirini I . Rigopoulou - Speaking and Teaching: GILEAD, BMS, MSD

Ioannis Goulis - Consulting: Gilead Sciences, Abbvie, Janssen-Cilag, BMS; 
Grant/Research Support: BMS; Speaking and Teaching: BMS, Gilead 
Sciences, Janssen-Cilag

George V . Papatheodoridis - Advisory Committees or Review Panels: 
Merck Sharp & Dohme, Novartis, Abbvie, Boerhinger Ingelheim, Bristol-
Meyer Squibb, Gilead, Roche, Janssen, GlaxoSmith Kleine; Grant/Research 
Support: Roche, Gilead, Bristol-Meyer Squibb, Abbvie, Janssen; Speaking 
and Teaching: Merck Sharp & Dohme, Bristol-Meyer Squibb, Gilead, Roche, 
Janssen, Abbvie

The following people have nothing to disclose: Jiannis Vlachogiannakos, 
Maria-Vasiliki Papageorgiou, Andreas Kapatais, Martha Oikonomopoulou, 
Emanuel K . Manesis, Stylianos Karatapanis, Melanie Deutsch, 
George N . Dalekos, Ioannis S . Elefsiniotis, Dimitrios N . Samonakis, 
Alexandra Alexopoulou, Vassilios A . Sevastianos, Ioannis Ketikoglou, 
John Koskinas, Panagiota Ioannidou, Dimitrios Karagiannakis, 
Theodora Oikonomou, Theofanie Karaoulani, Georgios Ntetskas, 
Chrysostomos Tsolias, Athanasia Tasovasili, Mairi Koulentaki, 
Dimitrios V . Lymberopoulos, Theodora Mylopoulou, Hariklia Kranidioti, 
Theodoros Voulgaris, Evangelos Cholongitas

1571
Direct Acting Antiviral HCV Treatment Influ-
ence Lactate and Glucose Levels
Chrissi Galanakis1, Matt Driedger3, Curtis Cooper2,3; 1Ottawa 
Hospital Research Institute, Ottawa, ON, Canada; 2Division of 
Infectious Diseases, The Ottawa Hospital, Ottawa, ON, Can-
ada; 3Faculty of Medicine, University of Ottawa, Ottawa, ON, 
Canada

Background: HCV, the cirrhotic state, Direct Acting Anti-
virals (DAA) and ribavirin (RBV) may all influence serial 
measures of metabolic function . We explored patterns of 
lactate and random glucose in DAA+/-RBV treated patients 
with chronic HCV infection . Methods: All HCV infected 
patients treated with interferon-free DAAs with avail-
able lactate and glucose data were included . Lactate and 

random glucose were evaluated at baseline, week 4, end 
of treatment and 12-24 weeks post treatment . Group-
based trajectory modeling was used to identify the number 
of lactate and glucose trajectories . Model selection was 
based on the Bayes Information Criterion (BIC) . Factors 
determining group membership were assessed by multi-
variate logistic regression analysis . Results: 455 patients 
were treated with DAAs . Patients were male (65%) with 
a mean age of 56 (SD 9 .5) and infected with genotype 1 
(72%) . They were treated with SOF/LDV ± RBV (55%), 40% 
received RBV and 47% were cirrhotic . 162 patients had 
available lactate data . Mean lactate at baseline was 2 .3 
mmol/L (SD 0 .67) . The 2-group trajectory model best fit 
the data (BIC -600 .74) . 93 patients (57%) were assigned to 
group 1, where lactate steadily declined over the course 
of treatment and post treatment . The remaining 69 (43%) 
patients in group 2 had elevated lactate baseline values 
which increased during treatment and declined post 
treatment, while remaining above normal (>2 .2 mmol/L) . 
Patients with cirrhosis are more likely to be in group 1 (OR 
2 .8, 95% CI 1 .29-6 .14), whereas patients who are male and 
those taking RBV are less likely to belong to this group (OR 
0 .33 95% CI 0 .15-0 .73 for male; OR 0 .11 95% CI 0 .05-0 .26 
for RBV) . 303 patients had available glucose data . Mean 
glucose at baseline was 6 .5 mmol/L (SD 3 .3) . A three- group 
glucose model was observed (BIC-2639 .54): group 1 with 
increasing glucose (n=3, 1%), group 2 with no change in 
glucose (n=276, 91%) and group 3 with abnormal baseline 
glucose decreasing over time (n=24, 8%) . Gender, sofos-
buvir-based treatments and RBV did not predict member-
ship to the stable glucose trajectory (p>0 .05) . Only cirrhosis 
predicted group 2 membership, whereby patients with no 
cirrhosis were more likely to belong to this group (OR 8 .1, 
95% CI 2 .4-27 .8) . Conclusion: Lactate and glucose have 
varying trajectories over time . Most patients had declining 
lactate values while those with cirrhosis and abnormal 
lactate at baseline experienced an increase in lactate 
during treatment . Random glucose is mostly unchanged 
during DAA treatment and elevated glucose at baseline 
tends to normalized post-treatment .
Disclosures:

The following people have nothing to disclose: Chrissi Galanakis, 
Matt Driedger, Curtis Cooper

1572
Safety and effectiveness of treatment of hepa-
titis C virus with direct acting antivirals in 
patients with solid organ transplantation
Marlina M. Mansour, Lucas Hill, Janice S. Kerr; UC San Diego 
Health, San Diego, CA

Background The direct acting antivirals (DAAs) for treat-
ment of chronic hepatitis C virus (HCV) infection have 
sustained virologic response (SVR) rates of greater than 
90% in most patient populations. However, there is 
limited data evaluating the use of these drugs in trans-
plant patients. The goal of this study is to evaluate the 
safety and effectiveness of HCV treatment in this high-risk 
population. Methodology This single-center retrospective 
study included patients with a history of liver, kidney, 
lung and/or heart transplantation who were treated for 
chronic HCV infection with DAAs. The primary objective 
sought to identify drug-drug interactions between DAAs 
and immunosuppressants by comparing immunosuppres-
sion doses at baseline versus week four of HCV treatment. 
As secondary objectives, we described the percentage 
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of patients who experienced new or worsening rejec-
tion during HCV treatment, the percentage of patients 
who experienced new or worsening graft dysfunction 
during HCV treatment, and described the percentage of 
study patients who were cured after completing DAAs. 
Renal graft dysfunction was defined as a 30% or greater 
increase in serum creatinine from baseline. Hepatic graft 
dysfunction was defined as aspartate transaminase 
or alanine transaminase 2 or more times their base-
line values. Cardiac and pulmonary graft dysfunction 
were assessed by reviewing progress notes of health-
care providers, as clinical laboratory markers for these 
organs are not routinely used. Results Of the 108 patients 
included, the majority had kidney and liver transplants, 
(76% and 13%). Simeprevir plus sofosbuvir was the most 
commonly prescribed HCV treatment regimen (34.2%) and 
tacrolimus was the most common immunosuppressant 
(89%). 73% of patients were genotype 1, 13% genotype 
2, 11% genotype 3, and 3% genotype 4. As illustrated in 
Table 1, we did not detect a statistically significant differ-
ence in immunosuppression doses while patients were on 
DAAs. Only 2% of patients experienced rejection and 6% 
of patients developed graft dysfunction during HCV treat-
ment. We had excellent efficacy, with 98% achieving SVR 
12 week after HCV treatment. Conclusion DAAs are safe 
and effective for HCV treatment in patients with a history 
of liver, kidney, lung and/or heart transplantation.

Table 1
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Evolution of thrombocytopenia in patients 
with hepatitis C virus infection and advanced 
fibrosis after treatment with direct antiviral 
agents.
Judith Gomez-Camarero1, Pedro Linares2, María I. Martín3, 
Carolina Almohalla4, Sara Calvo Simal5,1, Huascar A. Ramos1, 
Francisco Jorquera2,6, Marina de Benito4, Belén Bernad1, 
Begoña Álvarez-Cuenllas2, Gadea Hontoria1, Ester Badia1, 
Federico Sáez-Royuela1; 1Hospital Universitario de Burgos, 
Burgos, Spain; 2Complejo Asistencial Universitario de León, 
Leon, Spain; 3Hospital Universitario de Salamanca, Salamanca, 
Spain; 4Hospital Universitario Río Hortega, Valladolid, Spain; 
5Fundación Burgos por la Investigación de la Salud, Burgos, 
Spain; 6CIBERehd, Madrid, Spain

Background Thrombocytopenia (TP) is a frequent finding 
in patients with hepatitis C virus (HCV) infection and 
advanced fibrosis . Little is known about the platelet count 
(PC) evolution after the eradication of HCV infection with 
direct antiviral agents (DAAs) . The aims of the present study 
were to analyze the changes of PC and TP after treatment 
of HCV infection with DAAs and their relationship with 
sustained virological response (SVR) . Methods Multicentric, 
prospective and observational study performed in patients 
with HCV infection and advanced fibrosis (F3/F4 measured 
by transient elastography) who received treatment with 
DAAs in a real-world setting . The study was carried out in 

4 hospitals located in Castilla y León, Spain . PC at baseline, 
24 (W24) and 48 (W48) weeks after the end of treatment 
were collected . We analyzed the evolution of PC along 
the time, the TP (PC<150 x109/L) resolution at W24 and 
W48 and the relationship between these variables and 
the presence of SVR . Results From April 2015 to November 
2016, 325 consecutive patients were included . Baseline 
characteristics of the cohort were the following: 66 .5% 
men, median age 55(30-87) years, mean BMI 26 .1(4 .2) kg/
m2, ALT 80 .8(61 .9) UI/mL, and HCV RNA 6 .4(6 .6) log10 IU/
mL; 75% of patients had genotype 1 HCV and 65 .1% had 
received a previous treatment . Mean fibrosis was 21(13) 
kPa; 249 patients (76 .6%) had F4/cirrhosis (90 .7% Child-
Pugh A) . The most frequently used AADs combinations 
were: SOF+SMV (36 .6%), SOF+LDV (20 .6%) and 3D/2D 
(18 .2%) . SVR was achieved by 314 (96 .6%) of patients . At 
baseline, W24 and W48, median (range) of PC was 140(23-
418)x109/L, 142(31 .7-440)x109/L and 155(33-381)x109/L, 
(p=0,000); among patients with SVR 141 .5(23-356)x109/L, 
144 .5(31,7-400)x109/L and 155 .5(33-381)x109/L, (p=0 .000), 
and in patients lacking SVR 133(56-418)x109/L, 134(64-
440)x109/L and 140(42-301)x109/L, (p=0 .76), respectively . 
Increase in PC at W24 was directly correlated with baseline 
HCV RNA (rho=0 .152; p=0 .006), hemoglobin (rho=0 .126; 
p=0 .023) and ALT (rho=0 .181; p=0 .001); at W48 just with 
basal levels of ALT . TP was present in 180(55 .4%) patients 
at baseline; from these, 27(15%) at W24 and 38(21%) at 
W48 resolved TP . In contrast, from a total of 145 patients 
without baseline TP 19(13%) and 13(9%) developed TP at 
W24 and W48 respectively . TP improved in 27/173(16 .6%) 
patients with SVR and 0/7 without SVR (p=0 .596) . Conclu-
sions: In clinical practice, PC increases at W24 and W48 
after the end of treatment with DAAs in patients with 
chronic hepatitis C and advanced fibrosis who achieve 
SVR . However, TP improves only in a small percentage of 
patients with SVR .
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Real-World Experiences with Direct-Acting Anti-
virals for Hepatitis C Treatment
Kimberly Daniel, Syed Rizvi, Kia Saeian; Gastroenterology & 
Hepatology, Medical College of Wisconsin, Milwaukee, WI

BACKGROUND: As new Directly Acting Antivirals (DAA) 
are available it is important to understand real world 
experience with these regimens and understand factors 
factors which may impact SVR ratesWe aim toassess effec-
tiveness of various DAA regimens in a large HCV popu-
lation within a single healthcare system and factors 
influencing SVR rates . METHODS: 15700 patients from VA 
Corporate Data Warehouse were identified treated with 
DAAs from January 2014 to June 2015 . SVR was defined 
as undetectable HCV RNA within 12-30 weeks of those 
achieving end-of-treatment response . Data ondemo-
graphics, labs, genotype (GT), previous IFN based treat-
ment, co-morbidities, and HCV treatment regimens was 
collected . Univariate Logistic Regression was used to esti-
mate the likelihood of achieving SVR . Multivariate analysis 
to confirm the effect of each individual variable was used . 
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Patients on hemodialysis (HD), HIV co-infection, liver trans-
plant(OLTx) and kidney transplant were included . P value 
of <0 .1 was considered statistically significant for univar-
iate analysis and <0 .05 for multivariate analysis . Ascites 
and variceal bleed were used as surrogates for decompen-
sated cirrhosis . Platelets counts of <100 indicated clinically 
significant portal hypertension . RESULTS: Majority were 
GT 1a (60 .5%) followed by GT 1b (21 .1%) and unavailable 
in 5,177 patients . Overall SVR rate was 89% . Compared to 
treatment experience patients, treatment naïve patients 
had higher SVR (90% vs 85%, p=<0 .0001) . Presence of 
decompensated cirrhosis, HD and prior treatment were 
associated with lower SVR . Female gender and platelets 
> 100 was associated with higher SVR . Compared to the 
most prevalent GT 1a, GT 3 had lower SVR while GT 1b 
had higher SVR Compared to -Sofosbuvir+Ledispavir, only 
Dasabuvir+Ombitasvir+Paritaprevir+Ritonovir regimen 
was associated with higher SVR . Fpr multivariate analysis, 
see Table 1 . CONCLUSION: In this large HCV cohort SVR 
rates in patients treated with DAAs were similar to those 
reported in clinical trials . GT 3 was significantly less likely 
to reach SVR compared to GT 1a . Patients with cirrhosis 
and decompensation had lower SVR . All treatment regi-
mens have similar SVR (90% or above) except for Sof/Sim/
IFN . Our large real world data will help guide clinicians 
choose treatment regimens based on abovementioned 
factors .

Multivariate Analysis

Disclosures:
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1575
Optimising the impact of direct-acting anti-
viral treatment in Hepatitis C: Lessons from a 
universal access, real-world cohort
Phoebe A. Thwaites1, Alicia Braund1, Amy Legg1, Karen Beck-
man1, Joanne C. Mina1, Deborah McIntyre1, Olivia Cullen1, 
Mary Fenech1, Mark Redden1, Anzel Jansen van Rensburg1, 
Xinyi (Tom) Zhou1, Andrew Hallam1, Tony Rahman1, Mar-
nie Wood1, Barbara Leggett1,2, Richard Skoien1,2; 1Depart-
ment of Gastroenterology and Hepatology, Royal Brisbane 
and Women’s Hospital, Brisbane, QLD, Australia; 2University 
of Queensland, Brisbane, QLD, Australia

Background: Direct-acting antiviral (DAA) regimens have 
revolutionised treatment in chronic Hepatitis C (CHC) and 
have been standard of care in Australia, irrespective of 
fibrosis stage, since 1 March 2016 . This study aimed to 
provide real-world data on treatment effectiveness and 
efficiency in an “all-comer” cohort to inform allocation 
of healthcare resources and treatment strategies, as well 
as identify factors associated with poor outcomes that 
could be improved by a different model of care . Methods: 
From 1 March 2016, consecutive CHC patients treated with 
DAAs at a quaternary hospital (serving approximately 1 
million people) were prospectively identified . A database 
was established collating patient data, treatment regi-
mens, patient outcomes and adverse events (AE) . In June 

2016, a dedicated “Rapid Access Clinic” (RAC), using only 
telephone follow-up after an initial visit, was established 
to expedite CHC treatment in low-risk patients (based on 
specialist assessment of primary care referrals) . Patient 
data were analysed per-protocol (PP) and by intention-to-
treat (ITT) . Results: A total of 964 patients with CHC (64% 
male, median age 52 years (range 18-76), 37 .1% cirrhotic, 
18 .5% treatment-experienced) were commenced on treat-
ment from March 2016 to March 2017 . The predominant 
genotypes were 1a (42 .2%) and 3 (39 .5%) and the most 
common treatment regimens were sofosbuvir/ledipasvir 
(50 .7%) and sofosbuvir/daclatasvir (39 .6%) . Four patients 
discontinued early due to AE . One hundred and seven 
patients were treated via the RAC . SVR12 outcomes were 
available in 749 patients including 54 via the RAC . On PP 
analysis, the SVR12 rate was 97 .6%, excluding patients lost 
to follow-up (LTFU; n=39) and patients who died (n=5; 4 
liver-related, including 2 cancers) . Most treatment failures 
(81 .3%) were due to relapse . On ITT analysis, the SVR12 rate 
was 89 .4% . Patients who were LTFU were younger (42 .3 
vs 52 .4 years; p<0 .0001) . Eighteen LTFU patients (46 .2%) 
had co-morbid mental health disorders and 8 (20 .5%) had 
documented substance misuse . Ten LTFU patients (25 .6%) 
were cirrhotic while 11 had end of treatment bloods with 
undetectable viral load . In the RAC model, 8 of 54 (14 .8%) 
patients were LTFU, compared with 31 of 695 (4 .4%) in 
standard of care, but all 8 had active substance misuse or 
mental health issues . Conclusions: This real-world cohort 
of consecutive patients demonstrates high SVR12 rates in a 
universal access to DAA system . Efficient treatment models 
of care are important to maximise access and patient selec-
tion is important to minimise LTFU rates . Implementing 
additional support mechanisms in patients at risk of LTFU 
may improve outcomes further .
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Eradication Of Chronic Hepatitis C Infection 
With Direct Acting Antivirals Is Associated With 
Reduction In Fibrosis By Transient Elastography 
(FibroScan)
Apoorva Bollu1, George Ou1, Hin Hin Ko1,2, Jeanette F. Fari-
var2, Amy Wong2, Alnoor Ramji1,2; 1Department of Medicine, 
Division of Gastroenterology, University of British Columbia, 
Vancouver, BC, Canada; 2Gastrointestinal Research Institute, 
Vancouver, BC, Canada

Background Eradication of chronic hepatitis C infection 
(CHC) is associated with reduced mortality and morbidity, 
particularly in those with advanced fibrosis . Histological 
regression of liver fibrosis has been reported in interferon 
(IFN)-based therapies, which may be partly attributed to 
IFN’s anti-fibrotic effect . There is evolving data for fibrosis 
regression post- direct acting antiviral (DAA) therapy . 
The study aims to determine if liver stiffness, an indirect 
measure of fibrosis, improves with sustained virological 
response (SVR) following DAA therapy . Methods This was 
a retrospective study conducted at a University-affiliated, 
tertiary referral hepatology clinic in Vancouver, Canada . 
Patients with CHC treated with IFN-free, DAA regimens 
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between 03/2013-10/2016, and SVR at 12 weeks post-
therapy were assessed for inclusion in the study . Patients 
with concomitant non-CHC liver disease, and those missing 
pre-therapy or post-therapy transient elastography (TE), 
which was measured using FibroScan, were excluded . 
Results 105 patients met study criteria and were included . 
Mean age was 58±8 .3 years and 71 (68%) were male . 95 
(90%) patients had genotype 1 (1a – 57, 1b – 33, unknown 
– 5) . 63 (60%) received LDV/SOF based regimens, while 17 
(16%) and 16 (15%) received SOF/VEL and PrOD based regi-
mens, respectively . 9 (9%) received SOF/SIM or SOF/RBV . 
After a median follow-up of 34 (range 12-70) weeks post-
therapy, there was significant reduction in TE (p=0 .016) 
(see table) . Of 53 patients with F3/4 fibrosis, after a 
median follow-up of 34 (range 12-58) weeks, the TE scores 
improved from 21 .1±14 .0 kPa to 15 .0±11 .0 kPa (p=0 .01) . 
Fibrosis stage was downgraded in 25 (47%) patients . Of 52 
patients with F1/2 fibrosis, after a median follow up of 35 
(range 12-70) weeks, the TE scores improved from 6 .3±1 .8 
kPa to 5 .2±1 .6 kPa (p<0 .01) . Fibrosis stage was downgraded 
in 17 of 20 (85%) F2 patients after SVR . Conclusion Erad-
ication of CHC with DAAs is associated with improved TE 
scores . Fibrosis stage reduction was more frequent among 
those with F3/4 fibrosis . Further longer-term studies are 
needed to verify whether the change in TE is due to reduc-
tion in inflammation or hepatic fibrosis .
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1577
Does age matter? Direct-acting antiviral 
therapy for hepatitis C in a real-life cohort of 
elderly patients: pretreatment drug-drug inter-
actions, tolerability and efficacy of current 
treatment regimens.
Chiara Mazzarelli2,1, Aisling B. Considine2, Kate Childs2, 
Ivana Carey2, Abid Suddle2, Geoffrey M. Dusheiko2, Kosh Agar-
wal2, Mary Cannon2; 1Hepatology and Gastroenterology Unit, 
ASST Grande Ospedale Metropolitano Niguarda, Milan, Italy; 
2Institute of Liver Studies, King’s College Hospital, London, 
United Kingdom

Background: Direct-acting antiviral (DAA) therapy offers 
high rates of sustained virological response (SVR) for 
patients with hepatitis C . For elderly patients with poly-
pharmacy, drug-drug interactions (DDI) and the safety 
of the regimens remain a concern . The aim of this study 
was to evaluate pretreatment DDIs and the efficacy and 
tolerability of DAA therapy in a real-life cohort of elderly 
patients . Methods: Retrospective analysis of all patients 
>65 years of age treated with DAA therapy from 2015-
2017 at King’s College Hospital . Patients whose outcomes 

were reported in the English Expanded Access Program 
were excluded . Data was analyzed using SPSS version 
22 .0 . Results: 113 patients were identified and divided 
into 2 cohorts: those aged 65-74 (n=88), and those >75 
years (n=25) . Patient characteristics are shown in Table 
1 . The frequency of comorbidities was similar in each 
cohort, 83% and 88% respectively, but those >75 years 
had a lower median eGFR (64 .3 vs 75 .8 ml/min, p=0 .016) . 
Patients >75 were more likely to be taking >2 medications/
day (80% vs 62%, p=0 .02), and >5 pills per day (56% vs 
38%, p=0 .008) . Those >75 also had a greater frequency 
of DDIs necessitating adjustment or cessation of medica-
tion prior to DAA therapy (80% vs 36 .3%, p=0 .001) . Treat-
ment regimens are illustrated in Table 1 . Those >75 were 
more likely to experience a grade 1 adverse event during 
therapy (50% vs 23%, p=0 .027) . Of the 86 patients treated 
with a ribavirin-containing regimen, those >75 were more 
likely to experience clinically significant anaemia (Hb<10g/
dL) during treatment (60% vs 20%, p=0 .02), independent 
of eGFR (p=0 .8[A1]) . SVR12 was 97 .4% (82/84) for those 
65-74 and 95 .4% (22/23) for those >75 . During a median 
post-treatment follow-up period of 38 weeks, there 
were 3 deaths (sepsis n=1, surgical complications n=2), 
and 1 death (post-transplant PTLD) in the 65-74 and >75 
cohorts respectively, all deemed unrelated to DAA treat-
ment . Conclusion: DAA therapy is highly efficacious in the 
elderly population . Those >75 are more likely to have clin-
ically significant pretreatment DDIs and are more likely to 
experience adverse events and ribavirin-induced anaemia 
during treatment . Thus, consideration should be given to 
shorter duration therapy and ribavirin-free regimens for 
those >75 years of age .

Clinical characteristics and treatment regimens (n=113)
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1578
Pan-genotypic hepatitis C treatment with 
glecaprevir/pibrentasvir achieves greatest 
improvements in quality-adjusted life-years 
and lifetime risk reductions in liver-related 
morbidity and mortality vs standards of care: a 
cost-utility analysis
Sammy Saab1, Hélène Parisé2, Suchin Virabhak2, Scott John-
son2, Brett Pinsky3, Yuri Sanchez3; 1David Geffen School of 
Medicine, UCLA, Los Angeles, CA; 2Medicus Economics, LLC, 
Milton, MA; 3HEOR, Abbvie, North Chicago, IL

As new treatments for hepatitis C virus (HCV) encompass a 
pan-genotypic indication, no study to date has evaluated 
the impact of treatment on patient outcomes across all 
genotypes (GTs) . This study reports the quality-adjusted 
life-years (QALYs), sustained virologic response (SVR), 
and lifetime liver morbidity and mortality outcomes in 
patients with GT 1-6 chronic HCV, treated with glecaprevir 
(identified by AbbVie and Enanta) and pibrentasvir (G/P) 
compared to other standards of care . A Markov model 
estimated for a cohort of GT1-6 HCV patients the following 
outcomes: QALYs, SVR, lifetime risks of compensated 
cirrhosis (CC), decompensated cirrhosis (DCC), hepatocel-
lular carcinoma (HCC), liver transplant (LT), and liver-re-
lated death, and the number needed to treat (NNT) to 
achieve a QALY, SVR or avoid an adverse liver event . Tran-
sition probabilities (including GT-specific multipliers) were 
derived from published literature; baseline population 
characteristics (e .g ., fibrosis and gender distributions, mean 
age) were based on data form the United Kingdom; and 
regimen-specific SVR rates, adverse events rates, and treat-
ment durations were based primarily on phase III clinical 
trials . A portfolio approach that computed pan-genotypic 
outcomes for the overall HCV population by aggregating 
outcomes across patient segments based on GT, cirrhosis 
status and treatment history weighted by the prevalence 
of each segments was used . The model compared a cohort 
of patients treated with G/P vs two treatment strategies . 
In Strategy One (S1), sofosbuvir/ledipasvir (SOF/LDV) was 
used for GTs 1 and 4 and sofosbuvir/velpatasvir (SOF/VEL) 
was used for GTs 2,3 5 and 6 . In Strategy Two (S2), grazo-
previr/elbasvir (GZR/EBR) was used in GTs 1 and 4, and SOF/
VEL was used for GTs 2,3 5 and 6 . Across all genotypes, 
treatment with G/P resulted in higher overall QALYs (15 .2) 
and SVR (97 .4%) compared to S1 (15 .1 QALYs; 95 .5% SVR) 
and S2 (15 .1 QALYs; 95 .4% SVR) and lower lifetime risks 
of liver-related morbidity and mortality . Compared to 
current standards of care, pan-genotypic treatment with 
G/P offers the most favorable improvements in quality-ad-
justed survival, SVR and lifetime risk reductions in liver-re-
lated morbidity and mortality .
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1579
Effects of IFN-free therapy for hepatitis C virus 
after hepatocellular carcinoma treatment on 
early HCC recurrence compared to IFN-based 
therapy
Ayako Urabe1, Ryotaro Sakamori1, Tomohide Tat-
sumi1, Ryoko Yamada1, Yuki Tahata1, Yasuharu Imai2, 
Akira Yamada3, Naoki Hiramatsu4, Hideki Hagiwara5, Masa-
hide Oshita6, Yukinori Yamada7, Eiji Mita8, Kunimaro Furuta1, 
Takahiro Kodama1, Hayato Hikita1, Norio Hayashi5, Tet-
suo Takehara1; 1Gastroenterology and Hepatology, Osaka 
University graduate School of Medicine, Suita, Japan; 2Ikeda 
Municipal Hospital, Ikeda, Japan; 3Sumitomo Hospital, Osaka, 
Japan; 4Osaka Rosai Hospital, Sakai, Japan; 5Kansai Rosai Hos-
pital, Amagasaki, Japan; 6Osaka Police Hospital, Osaka, Japan; 
7Kaizuka City Hospital, Kaizuka, Japan; 8National Hospital 
Organization Osaka National Hospital, Osaka, Japan

Background and Aim: Several reports have been suggesting 
that IFN-free therapy for hepatitis C virus (HCV) infection 
with a history of hepatocellular carcinoma (HCC) could 
increase the risk of HCC recurrence . However, in other 
reports, it have been not confirming such increased risk . 
We investigated the effect of IFN-free therapy after HCC 
treatment on early HCC recurrence compared to IFN-based 
therapy . Patients and Methods: This prospective study 
was conducted at our hospital and related institutions . A 
total of 119 patients who had received DAA containing 
regimens for 24 weeks after curative HCC treatment were 
analyzed; 56 patients received IFN-based therapy including 
telaprevir or simeprevir plus PegIFN/ribavirin and 63 
patients received daclatasvir and asunaprevir combination 
therapy . The mean periods of each groups between the 
last treatment of HCC and the start of the antiviral therapy 
were 23 .5±25 .5 months and 24 .3 ± 24 .9 months, respec-
tively . Results: The mean observation periods from the 
start of antiviral therapy were 33 .9 ± 10 .8 months in the 
IFN-based therapy and 10 .9 ± 19 .1 months in the IFN-free 
therapy . The mean durations between the start of the 
antiviral therapy and the confirmation of absence of HCC 
by diagnostic imaging were 1 .8 ± 1 .6 and 2 .2 ± 1 .7 months, 
respectively . HCC recurrence occurred in 23 patients and 
24 patients, respectively . The cumulative incidence of HCC 
at 6, 12, and 18 months after the start of antiviral therapy 
was 16%, 31%, and 36% in the IFN-based therapy and 
5%, 18%, and 37% in the IFN-free therapy . The signifi-
cant difference was not recognized between two groups . 
On multivariate analysis, significant risk factors associated 
with HCC recurrence were number of treatment times for 
HCC (once vs . twice and more, HR 2 .3, p=0 .012), number of 
tumors at the last HCC treatment (single vs . multiple, HR 
2 .4, p=0 .012), tumor size at the last HCC treatment (<20 
mm vs . ≥20, HR 2 .7, p=0 .002) and serum AFP value before 
antiviral therapy (<10 ng/ml vs . ≥10 ng/ml, HR 2 .6, p=0 .007) . 
Additionally, tumor size (17 mm in the IFN-based therapy, 
15 mm in the IFN-free therapy) and number of tumors at 
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the time of HCC recurrence did not differ between the 
two groups . Conclusion: There was no difference in early 
HCC recurrence after antiviral therapy between IFN-based 
and IFN-free therapy for patients after HCC treatment . An 
important factor contributing to the recurrence of HCC 
after antiviral therapy was the tumor factor at the time of 
the last HCC treatment . However, we should be to consider 
the effects of the late HCC recurrence and the effects of 
more potent DAA combination therapy in the future .
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1580
Comparative Analysis of SVR and Side-Effects 
of Branded and Generic SOF/LED Treatment 
of Real-Life Patients with Chronic Hepatitis C 
Infection in Mongolia
Bekhbold Dashtseren1,2, Zulkhuu Genden1, Ganbolor Jargal-
saikhan1, Odgerel Oidovsambuu1,3, Myagmarsuren Shagdar-
suren4, Dahgwahdorj B. Yagaanbuyant1,2, Ayush Dagvadorj1,5, 
Altankhuu Murdorj1, Naranbaatar Dashdorj5, Naranjar-
gal Dashdorj1,5; Liver Center, Ulaanbaatar, Mongolia; 1Liver 
Center, Ulaanbaatar, Mongolia; 2Department of Communi-
cable Diseases, Mongolian National University of Medical 
Sciences, Ulaanbaatar, Mongolia; 3Mongolian National Uni-
versity, Ulaanbaatar, Mongolia; 4Second Hospital, Ulaan-
baatar, Mongolia; 5Onom foundation, Ulaanbaatar, Mongolia

Background: Mongolia has the highest liver cancer 
mortality rate in the world . In 2016, branded and several 
types of generic SOF/LED became avalable in Mongolia to 
treat patients with chronic HCV infections . In this study, 
we investigated the efficacy and safety of branded or 
generic SOF/LED medicines in real-life Mongolian patients 
with chronic HCV infection . Methods: Total of 730 patients 
aged 19-81 (55 .06±11 .64) with chronic HCV infection 
treated with branded (Harvoni, Gilead Sciences, Inc .) or 
generic (Ledvir, Mylan, Inc .) SOF/LED were enrolled into 
this study . Within the branded SOF/LED treatment group, 
there were 424/528 (80 .3%) patients without cirrhosis and 
104/528 (19 .7%) patients with cirrhosis . In the generic 
SOF/LED treatment group, there were 164/202 (81 .2%) 
patients without cirrhosis and patients with cirrhosis 
39/202 (19 .3%) . Results: The average of the viral loads 
were 2,641,680±4,290,015 IU/mL and 2,508,667±4,740,562 
IU/mL in the Branded or Generic SOF/LED Treatment 
Groups, respectively . 12 weeks after the end of treatment, 
99 .2% of patients without cirrhosis, 97 .1% of patients 
with cirrhosis in the Branded Group and 99 .4% of patients 
without cirrhosis, 97 .4% of patients with cirrhosis in the 
Generic Group achieved SVR12, respectively . 4 weeks after 
start of the treatment, the average ALT level significantly 
decreased in the Branded or Generic Treatment Groups 
without cirrhosis (60 .01±45 .31 U/L to 22 .18±10 .29 U/L, 
and 86 .75±78 .32 U/L to 23 .98±22 .45 U/L, respectively) . 
For the patients with cirrhosis, ALT levels significantly 

decreased in the Branded or Generic Treatment Groups 
(110 .34±63 .24 U/L to 34 .52±21 .41 U/L and 112 .92±77 .74 
U/L to 35 .30±32 .43 U/L, respectively) . During the treat-
ment period, 108 patients in the Branded and 126 patients 
in the Generic Group were contacted for investigation of 
adverse effects of drug for phone interview . Headache was 
observed in 22/108 or 20 .3% of patients in the Branded 
Treatment Group, while in 23/126 or 18 .2% of patients 
in the Generic Treatment Group . There was no statisti-
cally significant difference between these two groups in 
regards to these adverse effects . Conclusion: There was no 
difference in terms of SVR12, safety and observed adverse 
mild side effects of both branded and generic SOF/LED 
medicines were similarfor chronic hepatitis C patients with 
or without cirrhosis in the Branded or Generic SOF/LED 
Treatment Groups . Efficacy and safety of both branded 
and generic SOF/LED single tablet regimens show statisti-
cally same results, therefore, cost effectivness of a partic-
ular regimen could be the deciding criteria for making the 
choice of medicine for chronic hepatitis C patient to get 
treated .
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Neutrophil-to-lymphocyte ratio and decreased 
liver volume indicate increased hepatocellular 
carcinoma risk after hepatitis C cure
Suresh K. Misra1, James F. Crismale1, Brooke Wyatt1, 
Erin H. Doyle1, Roberta K. Sefcik1, Sara C. Lewis1, Thomas Schi-
ano2, Andrea D. Branch1; 1Division of Liver Diseases, Icahn 
School of Medicine at Mount Sinai, Manhattan, NY; 2Recanati 
MillerTransplantation Institute, The Mount Sinai Hospital, 
Manhattan, NY

Background: Noninvasive markers are needed to identify 
patients cured of HCV whose residual risk of hepatocel-
lular carcinoma (HCC) is exceptionally high . High neutro-
phil-to-lymphocyte ratio (NLR) is a prognostic marker for 
HCC incidence and recurrence . Decreased liver volume (LV) 
is also a potential indicator of HCC risk . Aims: To determine 
whether the changes in NLR or LV after HCV cure are asso-
ciated with an increased risk of post-cure HCC . Methods: 
Imaging (CT/MRI), clinical, and demographic data were 
collected on patients cured of HCV between 1/2011 and 
11/2015 . Pre-treatment LV was calculated from CT/MRI 
images obtained within one year of treatment initiation 
using Vitrea software . Post-cure LV was calculated from 
the earliest available post-cure image (up to 5/2017) . Post-
cure HCC was defined as de novo HCC diagnosed for the 
first time after confirmed HCV clearance . Images were 
obtained prior to any HCC treatment; patients with prior 
HCC or with indeterminate nodules prior to HCV cure 
were excluded . LV was normalized to ideal body weight 
(IBW) . Results: The study group included 89 patients . At 
pre-treatment imaging, median age was 60 [IQR 53 – 65], 
66% were male, 55% were non-white; 89% had genotype 
1; 74% had cirrhosis; the median MELD score was 10 (IQR 8 
–13) . Patients were treated with a variety of direct-acting 
antiviral regimens, with most receiving sofosbuvir/ribavirin 
or ledipasvir/sofosbuvir (26% and 25%, respectively) . HCV 
cure had minimal impact on albumin levels, while mean 
NLR increased from 2 (standard deviation [SD]=0 .88) to 2 .9 
(SD= 2 .9), p=0 .01 . LV/IBW decreased for the total popu-
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lation from a mean of 23 .9 mL/kg (SD=6 .5) to 22 .6 mL/
kg (SD=7 .6), p<0 .009 . Ten patients (16%) were diagnosed 
with de novo post-cure HCC . Age, sex, ethnicity, HCV 
genotype, treatment regimens, diabetes, and hepatitis B 
core antibody positivity did not differ among patients who 
did and who did not develop HCC; however, the propor-
tion of patients with a post-cure NLR ≥ 4 was significantly 
higher in the HCC group: 40% vs . 13% (p=0 .007) . Mean LV/
IBW decreased more in the HCC group: -2 .84 mL/kg (SD= 
4 .35) vs . -0 .77 mL/kg (SD=3 .36), but the difference was not 
statistically significant (p=0 .08) . Similarly, a greater propor-
tion of the HCC group had a > 5% decrease in LV: 80% 
vs . 48 .1%, p=0 .06 . Conclusions: Among patients cured of 
HCV, a post-cure NLR≥4 or a decrease in LV of >5% after 
cure may be non-invasive indicators of heightened HCC 
risk . (DA 031095, DK 090317) 
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High Cure Rate of Hepatitis C in a Primary 
Care Clinic for People Who Have Limited 
Access to Specialty Care
Shobha Joshi1, Michael Galvin2, Wylea Winfrey3, Meria Fre-
mont3, Monir Shalaby3; 1Gastroenterology, Ochsner Clinic 
Foundation, New Orleans, LA; 2Social Service, Crescent City 
Clinic, New Orleans, LA; 3Medicine, Excelth, Inc., New Orleans, 
LA

BACKGROUND: Hepatitis C treatment using direct acting 
antiviral agents (DAAs) can achieve cure in >95% of 
people with chronic infection . However, access to care is 
a continuing problem for people with hepatitis C . Several 
ways to increase the pool of medical care providers have 
been implemented in the last 3-4 years, engaging, in addi-
tion to hepatologists, infectious disease specialists, gastro-
enterologists, and primary care providers who join video 
consultations with hepatologists . We used consultative 
supervision by a hepatologist visiting a primary care clinic 
for 10 hours a month, to deliver care to patients at a Feder-
ally Qualified Healthcare Clinic (FQHC) where a primary 
care team (PCT) comprised of a primary care physician, 
nurse practitioner, social worker and pharmacist, followed 
a protocol-driven approach . METHODS: Three FQHC 
clinics under the umbrella of Excelth, Inc . referred hepa-
titis C antibody-positive patients to the main hepatitis C 
clinic . Protocol-driven evaluation was performed for each 
patient and a hepatologist, who spent two half-days a 
month at the clinic and was available anytime PCT needed 
help, examined each eligible patient and guided the PCT 
to implement treatment . The PCT followed patients and 
consulted the hepatologist for any problems . The hepatol-
ogist saw each patient at 4 weeks of treatment and when 
treatment was completed . RESULTS: From October 1, 2013 
to December 31, 2016, 4,840 patients were screened for 
hepatitis C of whom, 242 (5%) were antibody-positive . Of 
the 190 patients who returned for HCV RNA testing, 148 
(78%) had detectable RNA, of whom 120 (81%) patients 
started and completed treatment . Forty-one percent of 
patients had medical insurance, whereas 59% of patients 
were uninsured and received free medications from 
patient assistance programs sponsored by pharmaceutical 
companies . Eight patients received pegylated interferon, 
ribavirin and a protease inhibitor, telaprevir or boceprevir, 

the remainder received DAA combinations (sofosbuvir+-
simprevir, sofosbuvir+ledipasvir, sofosbuvir+daclatasvir 
and ombitasvir+paritaprevir+ritonavir+dasabuvir) . All 100 
patients who returned for HCV RNA testing at post-treat-
ment week 12, had undetectable RNA (100% cured). Ten 
patients are awaiting 12-week post-treatment HCV RNA 
test and 10 were lost to follow-up . There were no discon-
tinuations, deaths, or serious adverse events in treated 
patients . Milder adverse events were easily managed by 
the PCT . CONCLUSIONS: Access to hepatitis C treatment in 
a primary care clinic using protocol-driven care under the 
supervision of a hepatologist, can achieve high cure rate 
similar to rates reported in clinical trials .
Disclosures:
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Hepatitis C Direct-Acting Anti-Viral treatment 
options in patients with epilepsy. A drug-drug 
interaction dilemma in Hepatitis C infection
Miriam L. Coghlan1,2, Aisling O’Leary3, Gail Melanophy1, 
Omar El-Sherif4,2, Colm J. Bergin5,2, Suzanne Norris4,2; 1Phar-
macy Department, St. James’s Hospital, Dublin, Ireland; 
2School of Medicine, Trinity College, Dublin, Ireland; 3National 
Centre for Pharmacoeconomics, St. James’s Hospital, Dublin, 
Ireland; 4Hepatology Department, St. James’s Hospital, Dub-
lin, Ireland; 5Department of GU Medicine and Infectious Dis-
eases, St. James’s Hospital, Dublin, Ireland

Background Patients with epilepsy and co-morbid Hepa-
titis C infection are at risk of drug-drug interactions 
(DDIs) which may have a negative impact on both seizure 
control and Hepatitis C treatment . The potential for DDI 
is driven by the effect of anti-epileptic medications (AEDs) 
on cytochrome P450 isoenzymes and transport proteins . 
Thorough assessment of potential DDIs is required prior to 
HCV treatment initiation . Medication reconciliation and 
DDI review are key processes completed as part of the 
Pre-Treatment Pharmacist Assessment (PTPA) routinely 
undertaken in our unit . There is a paucity of literature on 
the management of DAA therapy in patients with epilepsy 
in a real-world setting . Aim: To assess the prevalence, 
severity and management of potential DDIs between 
DAAs and AEDs, identified in epilepsy patients, as part of 
the PTPA intervention, and their impact on time to treat-
ment . Method Patients with a diagnosis of epilepsy, taking 
at least one AED, who were assessed for DAA-based treat-
ment at St . James’s Hospital between December 2014 and 
September 2016 were included in this analysis . The PTPA 
employs a standardised DDI reference list . Where a poten-
tial interaction is identified, a numerical severity rating 
(0-10) is applied . Six management recommendations are 
incorporated . The time from initial treatment assessment 
to treatment initiation was measured for patients in the 
study group and compared with that of a matched control 
group of patients who were not prescribed AEDs . Results 
A total of 13 patients with a diagnosis of epilepsy were 
included in this PTPA review of whom 77% were male . 
A total of 22 AED prescriptions were identified . Half of 
all AED prescriptions were subject to a potential DDI 
with DAAs, affecting 54% of patients . A rating of severe 
(significance rating >7) was applied to 82% of identified 
DDIs . Seven patients required a change in AED medica-
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tions, two patients required implementation of enhanced 
monitoring plans, and cessation of an interacting AED was 
necessary for one patient . Overall, DDI management in 
patients with epilepsy was associated with an increase in 
the time to DAA treatment initiation in 62% of patients 
(mean = 178 days) when compared to the control group 
(mean = 76 days) . Conclusions This review suggests a high 
rate of clinically significant DDIs between DAAs and AEDs, 
which are impacting on time to initiation of HCV treat-
ment for some patients . The challenge of DDIs between 
DAAs and AEDs will continue in the future, as newly 
emerging regimens display a similar pharmacokinetic 
profile to those prescribed in this analysis . More pharma-
cokinetic studies are needed to aid clinicians in optimising 
Hepatitis C treatment . 
Disclosures:
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Elbasvir, Grazoprevir; with or without Riba-
virin and its Effectiveness with Sofosbuvir 
resulting SVR in chronic hepatitis C genotype 
1 prior experienced co-infected individuals. 
A randomized open label clinical prospective 
trial: EGRESS - C
P. Patrick Basu2,3, Nimy John1,3, Menisa Zaman2, M. Aloysius4, 
Elona Shehi5; 1Internal Mediicne, Saint Vincent Hospital, 
WORCESTER, MA; 2The Division of Gastroenterology & Hepa-
tology, Weil Cornell University, New York, NY; 3The Division 
of Gastroenterology & Hepatology, Kings County Hospital 
Center, Brooklyn, NY; 4Internal Medicine, James J. Peters VA 
Medical Center, Bronx, NY; 5Internal Medicine, Bronx-Leba-
non Hospital Center, Bronx, NY

Objectives: Oral directly acting anti-viral therapy has 
virtually cured Chronic Hepatitis C . However, for a few 
sub-groups (genotype 1,3 and 4 with co-infection with 
HIV) in HCV remain challenging . Also baseline resistance 
associated variance in genotype 1a and 3 need longer 
duration of therapy . Aim: Study evaluates the safety and 
SVR of Elbasvir, Grazoprevir; with or without Ribavirin and 
its effectiveness with Sofosbuvir Methods: Twenty-two 
patients recruited from 2014-2016 from community with 
prior experience to HCV therapy Exclusion: Liver trans-
plant, HCC, HBV, Hemoglobinopathies (Sickle cell), HIV 
RNA undetectable, CHF, Renal insufficiency, prior allergy 
to DAA’s, cirrhosis of liver with MELD > 12, sepsis, cardio-
myopathy, active IVDU, active cocaine, no family support, 
non-compliant to drug rehab program, Major depression, 
decompensated affective disease, treatment failure prior 
because non-compliance, high dose PPI Prior DAA failure: 
n=7 were on Harvoni n=8 were on Olysio n= 5 Viekera 
Pak n=2: Sofosbuvir plus Ribavirin All HIV co-infected indi-
viduals were on Atripla; while few were also on Ralte-
gravir . Further subdivided into two groups: Group A (n= 
10): Elbasvir 100 mg + Grazoprevir 50 mg + Sofosbuvir 
400 mg for 12 weeks Group B (n= 12): Elbasvir 100 mg 
+ Grazoprevir 50 mg + Sofosbuvir 400 mg for 12 weeks 
with RBV 600 mg a day Patient Characteristics: Group A (n 
= 10) Mean age 59, Genotype 1a(n = 5),1b (n = 5), Mean 
HCV viral load 4 .7 million, Mean CD4 count 560, Mean 
HIV viral load 3699 . Out of the total 10, past response 

rate was unknown in 4/10, 3/10 were partial responders 
and 3/10 were relapsers . Group B (n = 12) Mean age 58, 
Genotype 1a (n =6), 1b (n = 6), Mean HCV viral load 3 
million, Mean CD4 count 436, Mean HIV viral load 387 . 
Out of the total 12, past response rate was unknown in 
4/12, 4/12 were relapsers, 3/12 were partial responders and 
1/12 was non responder . Results: In group A HCV RNA load 
became undetectable in 8/10 by week 4 and 10/10 by week 
8, Retention was 100% and ITT was 100% .Mean hemo-
globin and ALT remained stable through out 24 weeks . In 
group B HCV RNA load became undetectable in 10/12 by 
week 4 and 11/12 (91 .67%) by week 8 . One patient with-
drew due to shortness of breath and chest pain . Reten-
tion was 91 .67% and ITT was 100% .Mean hemoglobin and 
ALT remained stable throughout 24 weeks . Conclusion: 
This clinical trial reveals promising SVR in a very selective 
Cohort of Chronic Hepatitis C Co-Infection in Prior expe-
rienced population with severe fibrosis and significant 
morbidities . A larger trial needs to validate .
Disclosures:
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Comparing Direct Acting Antivirals-Based 
Regimens Plus Ribavirin in Treatment-Experi-
enced Hepatitis C Virus Genotype 3 Patients: A 
Systematic Review and Meta-Analysis
Muhammad Ali Khan1, George Cholankeril1, Faisal Kamal1, 
Shreesh Shrestha1, Katherine L. March4, Usman Rahim3, 
Heather S. Snyder4, Chiranjeevi Gadiparthi1, Thomas A. Haham-
bis2, Aijaz Ahmed3; 1Gastroenterology and Hepatology, Uni-
versity of Tennessee Health Science Center, Memphis, TN; 
2Gilead Sciences, Foster City, CA; 3Gastroenterology & Hepa-
tology, Stanford University, Palo Alto, CA; 4Transplant Phar-
macy, Methodist University Hospital, Memphis, TN

Background: Sustained virological response (SVR) related 
to treatment with direct acting antiviral (DAA) agents 
in treatment-experienced patients with hepatitis C virus 
(HCV) genotype 3 (GT3) is suboptimal . Addition of riba-
virin (RBV) is recommended in treatment-experienced 
cirrhotics by the American Association for the Study of 
Liver Diseases (AASLD) . We conducted a systematic review 
and proportional meta-analysis to compare the efficacy of 
three different DAA regimens with RBV in treatment-ex-
perienced HCV GT3 patients . Methods: We searched 
several databases from inception to April 10, 2017 to iden-
tify studies with treatment-experienced HCV GT3 patients 
who were re-treated with RBV plus one of the following 
DAA combinations: 1) velpatasvir+sofosbuvir (VEL+SOF), 2) 
daclatasvir+sofosbuvir (DCV+SOF), and 3) ledipasvir+sofos-
buvir (LDV+SOF) . Decompensated cirrhotics were excluded . 
Our primary outcome of interest was SVR at 12 weeks 
following completion of antiviral therapy . These were 
pooled as proportions into two groups: Treatment-expe-
rienced cirrhotics and non-cirrhotics . Proportionate differ-
ence was calculated to compare the 3 different regimens . 
Results: Six studies with 344 HCV GT3 treatment-experi-
enced patients were included in this meta-analysis . 176 
patients had compensated cirrhosis while remaining 168 
were non-cirrhotic . Pooled SVR for treatment-experienced 
cirrhotics were as follows: VEL+SOF+RBV 92% (81%,97%), 
DCV+SOF+RBV 89% (74%,96%) and LDV+SOF+RBV 69% 
(58%,78%) . While comparing treatment regimens in 
treatment-experienced cirrhotics, there was no differ-
ence between VEL+SOF+RBV compared to DCV+SOF+RBV 
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(P=0 .62), but both VEL+SOF+RBV and DCV+SOF+RBV were 
significantly better than LDV+SOF+RBV (P<0 .001) . Pooled 
SVR for treatment-experienced non-cirrhotics were as 
follows: VEL+SOF+RBV 98% (88%,99%), DCV+SOF+RBV 
91% (74%,97%) and LDV+SOF+RBV 84% (74%,91%) . 
No difference in SVR was found between VEL+SOF+RBV 
and DCV+SOF+RBV (P=0 .21) . However, VEL+SOF+RBV 
was significantly better than LDV+SOF+RBV (P=0 .002) . 
In another analysis of RBV-free DAA-based regimens, 
treatment with VEL+SOF (without RBV) demonstrated a 
pooled SVR of 84% (69%,93%) versus DCV+SOF (without 
RBV) pooled SVR of 81% (47%,95%) in treatment-expe-
rienced cirrhotics; while VEL+SOF (without RBV) pooled 
SVR was 92% (84%,96%) versus DCV+SOF (without RBV) 
pooled SVR of 87% (72%,94%) in treatment-experienced 
non-cirrhotics . Conclusions: In treatment-experienced HCV 
GT3 cirrhotics, VEL+SOF+RBV and DCV+SOF+RBV have 
equal efficacy but both are superior to LDV+SOF+RBV 
in attaining a SVR . In treatment-experienced HCV GT3 
non-cirrhotics, VEL+SOF+RBV is superior to LDV+SOF+RBV .
Disclosures:
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Long-term improvement of liver function 
parameters after IFN-free therapy of advanced 
HCV- associated liver cirrhosis - Results from 
the German Hepatitis C-Registry (DHC-R)
Katja Deterding2, Stefan Mauss3, Anita Pathil4, Peter Bug-
gisch5, Eckart Schott6, Markus Cornberg2, Tim Zimmermann7, 
Karl-Georg Simon8, Hartwig H. Klinker9, Rainer Günther10, 
Pfeiffer-Vornkahl Heike11, Dietrich Hueppe14, Christoph Sar-
razin15, Stefan Zeuzem12, Michael P. Manns2, Heiner Wede-
meyer2, Thomas Berg13, German Hepatitis C-Registry1; 
1Leberstiftungs-GmbH Deutschland, Hannover, Germany; 
2Gastroenterology, Hepatology and Endocrinology, Han-
nover Medical School, Hannover, Germany; 3Center for HIV 
and Hepatogastroenterology, Düsseldorf, Germany; 4Inter-
nal Medicine IV, Gastroenterology and Hepatology, Heidel-
berg University Hospital, Heidelberg, Germany; 5ifi-Institute 
for Interdisciplinary Medicine, Hamburg, Germany; 6Charité 
Campus Virchow-Klinikum (CVK), Berlin, Germany; 7I. Dept. of 
Medicine, University Medical Center of the Johannes Guten-
berg University Mainz, Mainz, Germany; 8MVZ Dres. Eisen-
bach, Simon, Schwarz GbR, Leverkusen, Germany; 9Dep. of 
Internal Medicine II, Division of Infectious Diseases, University 
Hospital Würzburg, Würzburg, Germany; 10Department of 
Internal Medicine I, Universitätsklinikum Schleswig-Holstein 
(UKSH), Campus Kiel, Kiel, Germany; 11e.factum GmbH, Butz-
bach, Germany; 12Department of Internal Medicine I, J.W. 
Goethe University Hospital, Frankfurt am Main, Germany; 
13University Hospital Leipzig, Leipzig, Germany; 14Center of 
Gastroenterology, Herne, Germany; 15St. Josef-Hospital, Wies-
baden, Germany

Background: There is limited information on the long-
term clinical efficacy of DAA therapies in patients with 
advanced cirrhosis . Factors associated with disease progres-
sion despite viral clearance are poorly defined . Methods: 
The DHC-R (German Hepatitis C-Registry) is a national 

multicenter real-world cohort including about 10,500 
patients recruited by more than 250 centers (approx . 
90% physicians in private practice) . For the present anal-
ysis, advanced liver cirrhosis was defined by presence of 
at least one of the following criteria: FibroScan >20kPa, 
thrombocytes <90,000/μl, albumin <35g/l or signs of 
liver decompensation . Results: Of all 7,949 patients who 
initiated antiviral therapy, 1,108 (13 .9%) patients had 
advanced liver cirrhosis . Child-Pugh classification revealed 
69 .6% class A (n=771), 13 .6% class B (n=151) and 1 .9% 
class C (n=21) and 864 patients (78%) were infected with 
HCV-genotype 1 . Ribavirin was administered in 607 (55%) 
patients . A SVR was achieved in 86 .8% of the patients . 
Parameters associated with SVR were female gender, HCV 
genotype 1 and bilirubin <3x ULN at baseline . 63 liver 
related serious adverse events were reported; in addition 
58 non-liver SAEs occurred . De novo HCCs were reported 
in 17 patients during treatment and follow-up . Overall, 14 
patients died during treatment and follow-up (10 due to 
liver related events) . Liver function and portal hyperten-
sion parameters including albumin, bilirubin and platelet 
counts all improved in the majority of patients in the long-
term follow-up . Factors associated with the development 
of clinical events (defined as increase in MELD by 3 or more 
points, variceal bleeding, ascites, encephalopathy, liver 
transplantation, HCC or death) were Child Pugh Score B 
and C at baseline while exposure to HCV protease inhibi-
tors or ribavirin were not associated with the development 
of clinical events . Conclusion: The efficacy of currently 
available antiviral treatment options was confirmed in 
this large cohort of patients with advanced liver cirrhosis . 
The continued improvement of liver function parameters 
and surrogates for portal hypertension justifies antiviral 
therapy .
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Safety and Efficacy of Treatment with Once-
Daily Ledipasvir/Sofosbuvir (90/400 mg) for 
12 Weeks in Genotype 1 HCV-Infected Patients 
with Severe Renal Impairment
Eric Lawitz2, Charles S. Landis3, Benedict J. Maliakkal4, Mau-
rizio Bonacini5, Grisell Ortiz-Lasanta6, Jie Zhang1, Erik Moga-
lian1, Shampa De-Oertel1, Anu O. Osinusi1, Diana M. Brainard1, 
John G. McHutchison1, Steven L. Flamm7, Stuart C. Gordon8, 
Edward J. Gane9; 1Gilead Sciences, Inc, Foster City, CA; 2Uni-
versity of Texas Health, The Texas Liver Institute, San Anto-
nio, TX; 3University of Washington Medical Center, Seattle, 
WA; 4University of Tennessee, Memphis, TN; 5Mission Gastro-
enterology and Hepatology, UCSF, San Francisco, CA; 6Fun-
dacion de Investigacion de Diego, San Juan, PR; 7Division of 
Gastroenterology and Hepatology, Northwestern University, 
Chicago, IL; 8Henry Ford Health System, Detroit, MI; 9Auckland 
Clinical Studies, Auckland, New Zealand

Background: Despite higher concentrations of the primary 
circulating sofosbuvir (SOF) metabolite, GS-331007, in 
patients with severe renal impairment, retrospective 
case series and claims database analyses have suggested 
substantial use of ledipasvir (LDV)/SOF in this population 
with no untoward effects described . The current study 
evaluated the safety, efficacy, and pharmacokinetics 
(PK) of LDV/SOF (90/400 mg) once-daily for 12 weeks in 
patients with genotype (GT) 1 HCV-infection and severe 
renal impairment . Methods: Treatment naïve or experi-
enced patients with or without compensated cirrhosis and 
creatinine clearance (CLcr) ≤ 30 mL/min (Cockcroft-Gault 
equation), not on dialysis, received open-label treatment 
with LDV/SOF once daily for 12 weeks . Virologic response, 
pharmacokinetics (PK), and safety, including echocar-
diograms, were assessed . Results: Of the 18 patients 
enrolled and treated, the majority were male (67%), 10 
(56%) were African-American, 8 (44%) had BMI ≥30 kg/
m2 and mean (range) CLcr at baseline was 24 .9 (9 .0-39 .6) 
mL/min . In terms of liver disease characteristics, all 18 had 
GT1 HCV infection (14 GT1a and 4 GT1b), 14 (78%) were 
treatment naïve, and 2 (11%) had cirrhosis . All patients 
completed 12 weeks of LDV/SOF treatment . There were no 
early discontinuations nor any on-treatment virologic fail-
ures . The SVR4 rate is 100% (18/18) . Preliminary PK data in 
subjects with severe renal impairment demonstrate that 
the exposure of SOF and GS-331007 were approximately 

2 .6- and 5 .1-fold higher, respectively, than in subjects in 
the LDV/SOF Phase 3 studies; LDV exposure was similar in 
both populations . The most common adverse events (AEs) 
were fatigue (22%), headache (22%), and hyperkalemia 
(22%) . Six serious AEs were reported among 4 patients 
(22%), including 2 renal events; no SAEs were considered 
related to study drugs . Preliminary analysis of echocardio-
gram data from the first 8 subjects demonstrated stable 
parameters from screening through the end of treatment . 
Complete SVR12, PK, and echocardiogram results will be 
presented . Conclusions: Treatment with LDV/SOF (90/400 
mg) for 12 weeks in genotype 1 patients with and without 
cirrhosis and severe renal impairment resulted in 100% 
SVR4 rate . The regimen was safe and well-tolerated with 
no treatment discontinuations and no treatment-related 
SAEs . 
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Treatment-failure to direct antiviral regimens in 
real world: frequency, patient characteristics 
and rescue therapy - Results from the German 
Hepatitis C-Registry (DHC-R)
Christoph Sarrazin2, Klaus H. Boeker3, Stefan Mauss4, 
Rainer Günther5, Peter Buggisch6, Tobias Goeser7, 
Anita Pathil8, Claus Niederau9, Johannes Vermehren10, 
Heiner Wedemeyer11, German Hepatitis C-Registry1; 1Leb-
erstiftungs-GmbH Deutschland, Hannover, Germany; 2St. 
Josef-Hospital, Wiesbaden, Germany; 3Center of Hepatology, 
Hannover, Hannover, Germany; 4Center for HIV and Hepa-
togastroenterology, Düsseldorf, Germany; 5Universitätsklini-
kum Schleswig-Holstein (UKSH), Campus Kiel, Kiel, Germany; 
6ifi-Institute for Interdisciplinary Medicine, Hamburg, Ger-
many; 7University Hospital of Cologne, Cologne, Germany; 
8University Clinic of Heidelberg, Heidelberg, Germany; 9St. 
Josef-Hospital, Katholisches Klinikum Oberhausen, Oberhau-
sen, Germany; 10University Hospital Frankfurt, Frankfurt am 
Main, Germany; 11Department of Gastroenterology, Hepatol-
ogy and Endocrinology, Hannover Medical School, Hannover, 
Germany

Background: Multiple studies and registries confirmed 
the high efficacy of different direct acting antiviral (DAA) 
regimens . However, the frequency of virological relapse 
after DAA therapy is not well defined in a real-world 
setting . Moreover, little is known about characteristics 
and management of patients who relapsed . Methods: The 
DHC-R (German Hepatitis C-Registry) is a national multi-
center real-world cohort including about 10,500 patients 
recruited by more than 250 centers (approx . 90% physi-
cians in private practice) . Results: Out of 6,683 patients 
who initiated a DAA therapy and for whom follow-up data 
(Per-Protocol analysis) were available, 191 patients (2 .9%) 
had a virological relapse (Figure) . Relapse was observed 
after treatment with LDV/SOF±RBV (75 patients), SOF+RBV 
(53), DCV+SOF±RBV (27), SIM+SOF±RBV (18), PrO (10), PrOD 
(6) or SMV+DCV (2) . The majority of patients who relapsed 
were infected with HCV genotype (GT) 1 (58%, n=110; 
GT1a n=52, GT1b n=52) followed by GT 3 (29%, n=56), 2 
(7 .3%, n=14) and 4 (5 .8%, n=11) . In comparison to SVR 
patients, patients with relapse more frequently had failed 
a previous interferon-based regimen (46 vs . 39%) and 
more frequently had liver cirrhosis (48 vs . 28%) . Informa-
tion on re-treatments were available for 182/191 patients 
(95%) and re-treatment was initiated in 97 patients (51%) . 
Conclusion: Relapse after DAA therapy was very rare in 
a large German real-world registry . Patterns of patient 
characteristics and DAA therapies are highly diverse . The 
outcome of re-therapy will be reported at the meeting .

Patient disposition
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Abbvie, Jannsen; Consulting: MSD; Grant/Research Support: MSD; Speaking 
and Teaching: Roche, Gilead, MSD, Abbvie, BMS

Johannes Vermehren - Board Membership: AbbVie; Grant/Research 
Support: Abbott; Speaking and Teaching: AbbVie, Bristol-Myers Squibb, 
Gilead, Medtronic, Merck/MSD, Roche

Heiner Wedemeyer - Advisory Committees or Review Panels: Falk, Abbvie, 
Novartis, Roche Diagnostics, Eiger, Janssen, GSK, Transgene, MSD, Roche, 
Gilead, Abbott, BMS; Consulting: MyrGmbH; Grant/Research Support: 
Roche Diagnostics, Novartis, Gilead, Roche, Abbott, MSD; Speaking and 
Teaching: Abbvie, Gilead, BMS, MSD, Novartis, ITF

German Hepatitis C-Registry - Grant/Research Support: AbbVie Deutschland 
GmbH & Co . KG, Bristol-Myers Squibb GmbH & Co . KGaA, Gilead Sciences 
GmbH, Janssen-Cilag GmbH, MSD Sharp & Dohme GmbH, Roche Pharma 
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Safety and Efficacy of Elbasvir (EBR)/Grazo-
previr (GZR) in Hepatitis C Virus (HCV) GT1- 
and GT4-infected Participants 65 Years and 
Older: An Integrated Analysis of Twelve Clin-
ical Trials
Steven L. Flamm2, Cheng-Yuan Peng3, Oren Shibolet4, Ron-
ald Nahass5, Peggy Hwang1, Eliav Barr1, Michael Robertson1, 
Barbara Haber1; 1Merck & Co., Inc., Kenilworth, NJ; 2North-
western University Feinberg School of Medicine, Chicago, IL; 
3China Medical University Hospital, Taichung City, Taiwan; 
4Tel-Aviv Medical Center, Tel-Aviv, Israel; 5ID Care, Hillsbor-
ough, NJ

Background: Safety and efficacy of HCV therapy in older 
individuals is of growing importance as the population 
with HCV infection ages . The objectives of this study were 
to compare the safety and efficacy of EBR/GZR in partici-
pants ≥65 years to those <65 years . Methods: Safety and 
efficacy data from all 12 clinical trials with an arm of 12 
weeks of EBR (50 mg/day)/GZR (100 mg/day) were pooled 
and analyzed according to age (≥65 years versus <65 years) . 
SVR12 was defined as HCV RNA <lower limit of quantifi-
cation at 12 weeks after the end of treatment using the 
COBAS® AmpliPrep/COBAS® Taqman® HCV test (v . 2 .0) . 
Results: Overall, 339 participants ≥65 years of age and 
2139 participants <65 years of age received EBR/GZR for 12 
weeks . In participants ≥65 years of age, mean age was 70 
years (standard deviation (SD)=4 .1; range 65-82) compared 
to 49 years (SD=10 .4; range 18-64) in those <65 years of 
age . Demographic parameters in participants ≥65 years of 
age vs . <65 years of age were non-cirrhotic (85% vs . 83%), 
treatment-naïve (72% vs . 85%), chronically infected with 
GT1 (99% vs . 95%), male (44% vs . 61%), White (26% vs . 
59%), Black (12% vs . 13%), Asian (61% vs . 26%), and other 
race or missing (1% vs . 2%), respectively . The SVR12 rates 
were similar in participants ≥65 and <65 years of age who 
received a 12-week regimen of EBR/GZR (Table) . Among 
GT1- and GT4-infected participants ≥65 and <65 years 
of age, SVR12 rates were 323/339 (95 .3%) vs . 2041/2139 
(95 .4%), respectively . The rates of serious adverse events 
(SAEs), discontinuations due to adverse events, drug-re-
lated SAEs and deaths were similar in participants ≥65 
and <65 years of age who received a 12-week regimen 
of EBR/GZR (Table) . The rates of adverse events >5% in 
either group of participants ≥65 versus <65 years of age 
were headache (7 .1% vs . 13 .0%), fatigue (6 .8% vs . 11 .3%), 
nasopharyngitis (6 .5% vs . 4 .9%), nausea (4 .1% vs . 7 .2%), 
and diarrhea (3 .5% vs . 5 .8%), respectively . Conclusion: The 
efficacy of 12 weeks of EBR/GZR was similar in participants 
65 years or older compared to those less than 65 years of 
age . Treatment with 12 weeks of EBR/GZR was well toler-
ated in both groups of participants with low rates of SAEs, 
discontinuations due to adverse events, drug-related SAEs 
and deaths .

Disclosures:

Steven L . Flamm - Consulting: Abbvie, Gilead Sciences, Inc, Intercept, 
Salix; Grant/Research Support: AbbVie, Gilead Sciences, Inc ., and Intercept 
Pharmaceuticals, Inc .

Cheng-Yuan Peng - Advisory Committees or Review Panels: AbbVie, BMS, 
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Michael Robertson - Employment: Merck; Stock Shareholder: Merck

Barbara Haber - Employment: Merck & Co ., Inc .

1590
A past history of HCC is not associated to 
worst SVR in HCV cirrhotic patients treated 
with DAAs: a prospective multicenter Italian 
study.
Savino Bruno2, Ana Lleo2, Andrea Aglitti1, Maria Rendina10, 
Alessia Ciancio3, Vito Di Marco4, Alessio Aghemo5, Mauri-
zia R. Brunetto6, Massimo Zuin7, Pietro Andreone8, Erica Villa9, 
Giulia Troshina3, Vincenza Calvaruso4, Elisabetta Degasperi5, 
Barbara Coco6, Alessia M. Giorgini7, Fabio Conti8, Alfredo Di 
Leo10, Luca Marzi9, Simona Bollani2, Patrick Maisonneuve11, 
Marcello Persico1; 1Internal Medicine and Hepatology Unit, 
University of Salerno, Naples, Italy; 2Internal Medicine, Huma-
nitas University, Milano, Italy; 3Gastroenterology, University 
of Torino, Torino, Italy; 4Gastroenterology, University of Pal-
ermo, Palermo, Italy; 5Gastroenterology and Hepatology, 
Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico 
di Milano , Milano, Italy; 6Hepatology, University Hos-
pital of Pisa, Pisa, Italy; 7Internal Medicine, San Paolo Hospital, 
Milano, Milano, Italy; 8Scienze Mediche e Chirurgiche, Uni-
versity of Bologna, Bologna, Italy; 9University of Modena and 
Reggio Emilia, Modena, Italy; 10Gastroenterology and Diges-
tive Endoscopy, University of Bari, Bari, Italy; 11Division of Epi-
demiology and Biostatistics, European Institute of Oncology, 
Milano, Italy

Introduction: Despite the high rate of viral eradication 
with the DAAs, liver dysfunction significantly influences 
the likelihood of achieving sustained virological respon-
se(SVR)while the influence of concurrent Hepatocellular 
Carcinoma (HCC) remains uncertain . Aim:To prospectively 
assess in a real-life large cohort of cirrhotics the interfer-
ence of HCC on the efficacy and safety of DAAs . Patients 
and methods: From January to December 2015 all consec-
utive HCV mono-infected patients with cirrhosis and/or 
concurrent HCC were enrolled . Baseline characteristics, 
SVR and one year outcomes after SVR were recorded . 
Results:Overall, 1936 patients were enrolled . Mean 
age:62 .4 ±11 years, 62 .7% male . Genotype distribution was: 
1b(57 .4%), 1a(10 .5%), 4(8 .6%), 3(12 .3%),2(11 .2%) . Treat-
ment experienced patients were 59 .3%; 88 .0% and 11 .0% 
were classified as Child A and B and 14(<1%) patients as 
Child C .Ascites and hepatic encephalopathy were present 
in 10 .6% and 3 .2% of patients, respectively . Varices were 
detected in 38 .1% of patients; 5 .6% being large (F3) . A 
concurrent diagnosis of inactive by treatment HCC was 
recorded in 8 .4% of patients . Suboptimal and optimal 
treatments were prescribed:16 .0%SIM+SOF;33 .3%SOF/
LDV;20 .4%3Dregimen;15 .7% SOF+RBV;9 .9% SOF+DAC 
and 3 .4% 2D regimen, 26 patients received a IFN-based 
regimen . Ribavirin was utilized in 78% of cases . The 
discontinuation frequency was 1 .6% . Overall, 1905 
patients had completed the treatment phase . SVR rate at 
intention to treat(ITT)analysis was 95 .0% . SVR was signifi-
cantly different across Child classes 96 .3%, 86 .1% and 
71 .4% Child A, B and C (p<0,0001)and genotypes p=0,001 . 
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SVR rate was similar in patients with and without HCC 
(95 .0% and 95 .1%) . At multivariate analysis, achievement 
of SVR was significantly associated with HCV genotype, 
class of Child and optimal DAAs treatment (Table) . Conclu-
sions:This large real-life study confirms the high rate of 
applicability of new DAAs in HCV advanced cirrhosis 
including decompensated disease . Overall, the response 
rate was95% . Genotype 3and sickest disease negatively 
influence SVR .Importantly, history of a previous HCC did 
not influence SVR .

Multivariate logistic regression model also adjusted for age, 
sex, varices, previous bleeding, MELD score, sodium and 
platelets count .

Disclosures:

Alessio Aghemo - Advisory Committees or Review Panels: Gilead, Abbvie, 
MSD, BMS, Janssen; Grant/Research Support: Gilead
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Massimo Zuin - Board Membership: Abbvie; Speaking and Teaching: MSD, 
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Marcello Persico - Advisory Committees or Review Panels: abbvie; Grant/
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Treatment of HCV with DAAs in cirrhosis: Risk 
of early de novo hepatocellular carcinoma 
(HCC) and impact of HCC on SVR.
Richard K. Sterling, Vaishali Patel, Dennis Kumral, Shawn Lewis, 
Reena Cherian, Carolyn Driscol, Kathleen Genther, Han-
nah Lee, Scott Matherly, R. Todd Stravitz, Mohammad S. Sid-
diqui, Velimir A. Luketic, Puneet Puri, Arun J. Sanyal; Virginia 
Commonwealth University, Richmond, VA

Background and Aims: The development of direct-acting 
antivirals (DAA) for chronic HCV now allows patients (pts) 
with cirrhosis (cx) to be treated (tx) with high sustained 
virologic response (SVR) . Although SVR with interfer-
on-based tx reduces the risk of developing hepatocelluar 
carcinoma (HCC), recent reports have suggested that may 
not be the case with DAAs raising the concern that we 
might be trading one benefit (SVR) with another harm 
(developing HCC) . To address this, we reviewed all pts with 
cx treated with DAAs to 1) determine the incidence of 
early de novo HCC (within 6 months of completing tx) and 
2) impact of HCC on SVR . Methods: All pts tx with DAA 
since 1/2015 were followed prospectively . This analysis 

included those with compensated cx (determined by liver 
biopsy or elastrography) . Baseline demographics, labora-
tory tests, imaging, prior history of HCV tx and HCC tx 
were collected . All pts w/o prior history of HCC underwent 
surveillance ultrasound (US) every 6 months in accordance 
to AASLD guidelines . Those w/ HCC underwent imaging 
(CT or MRI) every 3 months for recurrence . The primary 
outcomes were early de novo or recurrent HCC within 6 
months of completing DAA and the impact of HCC on SVR . 
Results: From 1/15 to 5/17, we treated 476 pts with cx . 
Of these, 342 completed follow up for SVR and under-
went surveillance for HCC post DAA . The mean age was 
58 years, 60% were male, 51% Caucasian, 5% HIV +, 1 had 
HBV, 89% had genotype 1 and 21 had a prior history of 
HCC . The most common DAA used was ledipasvir/sofos-
buvir in 272 (79%) . Ribavirin was used in 41% and most 
(78%) underwent 12 weeks of therapy . 99% of pts under-
went surveillance US within 6 months of starting DAA . 21 
pts with known HCC completed HCC treatment at least 3 
months prior to starting DAAs . Of these, 4 (19%) had HCC 
recurrence . Of those without HCC, 6 (1 .8%) developed 
early de novo HCC after DAA . Overall SVR was 91% and 
did not differ among the different regimens . However, 
SVR was higher in those without HCC (93%) compared 
to those with prior HCC (76%) or in those with early de 
novo HCC (50%)(p< .0001) . Conclusions: In our cohort of 
cirrhotic pts undergoing DAA, the rate of early de novo 
HCC is low and not higher than the expected rate (3-5%/
yr) in untreated HCV pts with cx . Importanty, we observed 
a lower SVR in those with prior history of HCC, recurrent 
HCC, and de novo HCC compared to those without HCC . 
These findings warrent treatment modifications to maxi-
mize therapeutic benefit to increase SVR in those with 
HCC and prevent recurrent or de novo HCC . Longer follow 
up with additional pts completing DAA is underway to 
confirm these important findings .
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Impact of Comorbidities and Comedications 
on the Effectiveness of Ombitasvir/Parita-
previr/Ritonavir ± Dasabuvir ± Ribavirin in 
Clinical Practice: Real-World Evidence From 
a Multicountry Postmarketing Observational 
Study
Stefan Bourgeois1, Manuela G. Curescu2, Dominique G. Lar-
rey3, Fiona Marra4, Patrick Dorr5, Mariem Charafeddine5, 
Eric Crown5, Mark Bondin5, David J. Back4; 1Department of 
Gastro-Enterology and Hepatology, ZNA Stuivenberg, Ant-
werp, Belgium; 2Clinic of Infectious Diseases, University 
of Medicine and Pharmacy Timisoara, Timisoara, Romania; 
3Hépato-Gastroentérologie, Hôpital Saint-Eloi, Montpellier, 
France; 4Department of Molecular and Clinical Pharmacology, 
University of Liverpool, Liverpool, United Kingdom; 5AbbVie, 
North Chicago, IL

Background: All-oral combinations of ombitasvir/pari-
taprevir (identified by AbbVie and Enanta)/ritonavir + 
dasabuvir (3D) ± ribavirin (RBV) or ombitasvir/paritaprevir/
ritonavir (2D) + RBV have shown high sustained virologic 
response at 12 wks post treatment (SVR12) in clinical 
trials for patients (pts) with HCV genotypes (GT) 1 or 4 . 
We assessed the real-world impact of these regimens in 
HCV-infected pts with common comorbidities, including 
comedication management . Methods: This observational 
study used data from clinical trials conducted at 287 sites 
in 12 countries and included HCV GT1- and GT4-infected 
treatment-naïve or interferon-experienced pts, without 
cirrhosis or with compensated cirrhosis . Pts received 2D or 
3D ± RBV according to approved local label . We assessed 
baseline characteristics and SVR12 (HCV RNA ≤50 IU/mL) 
by comorbidity subgroups in pts who initiated 12 wks’ 
treatment before Sept 1, 2016 . Changes in the manage-
ment of commonly used comedications were evaluated in 
4 drug classes: statins, proton-pump inhibitors (PPIs), anti-
psychotic drugs, antiepileptic drugs . The safety population 
included all pts who had ≥1 dose of study drug (excluding 
pts with treatment initiation date missing or after Sept 
1, 2016, planned treatment duration >12 wks, or unclear 
treatment) . The core population further excluded pts with 
treatment not in line with label and with unknown HCV 
or cirrhosis status . Results: In the core population, 2220 
pts were treated with 2D or 3D ± RBV for 12 wks . In pts 
with sufficient follow-up data, the overall SVR12 rate was 
96% (1846/1922) . Comorbidities (≥10%) at baseline were: 
cardiovascular disease, 33%; renal disease (creatinine clear-
ance <90 mL/min), 22%; diabetes mellitus, 14%; psychiatric 
disorders, 11% . SVR12 rates in these groups were: 96% 
(590/615); 96% (359/374); 94% (254/269); 95% (207/219) . 
Overall, 58% of pts received ≥1 comedication; commonly 
used comedications (≥10%) included: β-blockers, 16%; 
analgesics, 11%; angiotensin-converting-enzyme inhibi-
tors, 10% . Management of other comedications of interest 
is shown (table) . Conclusions: Real-world data shows that 
treatment with 2D or 3D regimens for 12 wks results in 
high SVR12 rates in HCV GT1- or GT4-infected pts, regard-
less of common comorbidities . Commonly used comed-
ications were maintained during HCV treatment in the 
majority of cases . Updated data will be presented at the 
meeting .
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1593
Safety and Effectiveness of Ombitasvir/Parita-
previr/Ritonavir ± Dasabuvir ± Ribavirin in HCV 
Genotype 1- and 4-Infected Patients Treated 
for 12 Weeks: Real-World Evidence From a 
Global Multicountry Postmarketing Observa-
tional Study
Peter Ferenci1, Peter Buggisch2, Suzanne Norris3, Hen-
ning Kleine4, Mariem Charafeddine5, Eric Crown5, Mark Bon-
din5, Robert Flisiak6; 1Medical University of Vienna, Vienna, 
Austria; 2IFI Institut für Interdisziplinäre Medizin, Hamburg, 
Germany; 3School of Medicine, Trinity College Dublin, Dublin, 
Ireland; 4AbbVie Deutschland GmbH & Co. KG, Wiesbaden, 
Germany; 5AbbVie, North Chicago, IL; 6Department of Infec-
tious Diseases and Hepatology, Medical University of Bialys-
tok, Bialystok, Poland

Background: All-oral combinations of ombitasvir/pari-
taprevir (identified by AbbVie and Enanta)/ritonavir + 
dasabuvir (3D) ± ribavirin (RBV) and ombitasvir/parita-
previr/ritonavir (2D) + RBV for the treatment of chronic 
HCV have a favorable safety profile and are highly effi-
cacious in clinical trials . This global observational cohort 
study evaluated whether these results translate into 
clinical practice . Methods: This study was conducted at 
287 academic centers in 12 countries . HCV genotype (GT) 
1- and 4-infected treatment-naïve or interferon-experi-
enced patients (pts), without cirrhosis or with compen-
sated cirrhosis, were included . Pts received 2D or 3D ± 
RBV based on HCV subtype and cirrhosis status (as per 
approved local labels) . We assessed sustained virologic 
response at 12 wks post treatment (SVR12; HCV RNA ≤50 
IU/mL) and adverse events (AEs) in all pts who initiated 
12 wks’ treatment before September 01, 2016 . The safety 
population included all pts who had ≥1 dose of study drug 
(excluding pts with treatment initiation date missing or 
after September 01, 2016, planned treatment duration >12 
wks, or unclear treatment) . The core population further 
excluded pts with treatment not in line with label and 
with unknown HCV or cirrhosis status . Results: In the core 
population, 2220 pts were treated with 2D or 3D ± RBV for 
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12 wks . Overall, 54% were male, 91% were white, mean 
(SD) age was 57 (±13) yrs, 35% had cirrhosis, and 43% 
were treatment experienced . Pts had either HCV GT1a 
(18%), GT1b (72%), or GT4 (10%) . In pts with sufficient 
follow-up data, SVR12 rates were 96% (1846/1922) . SVR12 
was comparable between pts with and without cirrhosis: 
96% (613/641) and 96% (1233/1281) . SVR12 rates among 
HCV GT subtypes were GT1a, 94% (322/343); GT1b, 97% 
(1356/1399); and GT4, 93% (168/180) . SVR12 rates by GT1 
subtype, cirrhosis status, and RBV treatment are shown 
(table) . In the safety population (n=2242), AEs and serious 
AEs occurred in 26% (578/2242) and 3% (66/2242) of pts . 
Grade 3–4 lab abnormalities and adverse clinical outcomes 
were rare . Discontinuation rates of 2D or 3D regimens 
were low (3%) . Conclusions: Real-world evidence confirms 
the effectiveness of 2D and 3D regimens in HCV GT1- or 
GT4-infected pts, irrespective of cirrhosis status or RBV use, 
and is consistent with results from clinical trials . Safety 
and adverse clinical outcomes may be limited by under-
reporting in the real-world setting . Updated data will be 
presented at the meeting .
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1594
Barriers in Treatment of Hepatitis C in Somali 
Patients: The Epoch of the Direct Acting Antivi-
rals.
Chimaobi M. Anugwom1, Saleh Elwir3,2, Mohamed A. Hassan2; 
1Internal Medicine, University of Minnesota, Saint Paul, MN; 
2Gastroenterology and hepatology, University of Minnesota, 
Minneapolis, MN; 3Annette C. and Harold C. Simmons Trans-
plant Institute, Baylor University Medical center, Dallas, TX

Background: Treatment of hepatitis C (HCV) changed 
dramatically in the last few years, especially with the use 
of the direct acting antivirals (DAA) that have largely 
replaced the adverse effect-laden interferon-based treat-
ment regimen . Data from the interferon era suggest that a 
fear of interferon side effects and liver biopsy were major 
barriers to HCV treatment in Somali patients (pts) . Hence, 
our study evaluates the treatment and health disparities 
between Somali and non-Somali pts in the era of the 
DAA . Methods: We identified patients that were seen in 
the Gastroenterology Clinic of the University of Minne-
sota between January 1st and December 31st 2015, using 
ICD-9 codes (070 .54 or 070 .70) or ICD-10 codes (B18 .2, 
B19 .20, B 19 .21) . On review of their electronic medical 
records, information was obtained on treatment candi-

dacy, approval, acceptance and/or refusal of treatment . 
Pts were excluded if they were not seen in the clinic during 
the study year and if they started treatment or achieved 
sustained virologic response (SVR) prior to the study 
period . Results: 680 pts met inclusion criteria (67 Somali 
and 613 non-Somali pts) . The most common HCV genotype 
in Somali pts was Genotype 4 followed by 3 . Genotype 1 
was the most common genotype in non-Somali pts . Somali 
pts were more likely to be offered treatment compared to 
non-Somali pts (71 .6% vs 63%, p 0 .14) . Active alcohol or 
substance use was the most common cause (27 .5%) for not 
offering treatment in non-Somali pts . Hepatocellular carci-
noma was the most common reason (40%) for not offering 
treatment in Somali pts . However, Somali pts were more 
likely to decline treatment (21% vs 2%, p <0 .01) . Somali 
pts declined treatment due to feeling well and that treat-
ment is not needed (n=9) or did not give a reason for 
refusing treatment (n=1) . Reasons for refusal of treatment 
in non-Somalis included feeling well and that treatment 
is not needed (n=1), refusal of treatment with no reason 
(n=3) or wanting to post pone treatment to take care of 
other issues (n=2) . Treatment was approved by insurance 
companies in 98% of non-Somali pts and in 89% of Somali 
pts (p=0 .01) . SVR rate in our study was 76 % for Somali pts 
and 89% for non-Somali pts . Conclusion: Somali pts were 
more likely to be treatment candidates but were more 
likely to refuse treatment and less likely to have insurance 
coverage of HCV treatments . The asymptomatic nature 
of HCV infection and the presence of cultural differences 
may result in skepticism, thus patients may be reluctant 
to undergo treatment . Healthcare providers must direct 
efforts at understanding these cultural differences in a bid 
to reduce these barriers to treatment . 
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1595
Improving Hepatitis C Treatment Engagement: 
Getting at the What and How of Patient Infor-
mation Needs and Preferences
Julie Beaulac1,2, Kim Corace2, Louise Balfour1,2, Curtis Coo-
per2,3; 1Psychology Department, The Ottawa Hospital, Ottawa, 
ON, Canada; 2The Ottawa Hospital Research Institute, Ottawa, 
ON, Canada; 3Medicine, The University of Ottawa, Ottawa, 
ON, Canada

Background: There is a knowledge gap regarding the 
information needs and preferences of patients with Hepa-
titis C (HCV) in the Direct Acting Antiviral era . Although 
treatment for HCV has improved significantly, patient 
decision making related to treatment continues to be 
complex and challenging . We evaluated patient perceived 
information needs and preferences when making deci-
sions related to HCV treatment with the objective of 
improving patient engagement in HCV care . Methods: 
In 2016, a cross-sectional survey was administered to 117 
patients across two sites: a viral hepatitis hospital-based 
outpatient clinic and a community based program . All 
interested adult patients from both sites were included if 
able to complete the survey in English . Standard descrip-
tive statistics were used to summarize the characteristics 
of the participants and their information needs and pref-
erences and Mann-Whitney and chi-square tests were 
conducted to assess for differences between patient 
groups . Results: Participants had a mean age of 52 .1 years 
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(SD 11 .5) and most were male (64%), White (81 .5%), on 
disability leave (48 .6%), and had a high school education 
or less (60 .3%) . Most reported satisfaction with the quality 
of information received but there was an expressed desire 
by at least half of participants to receive more HCV-related 
information . Treatment naïve patients reported receiving 
less information, rated lower levels of satisfaction with 
information received, and poorer ability to follow treat-
ment instructions as compared to treatment experienced . 
Physicians were identified as the most common source 
and preferred source of HCV information . A range of 
preferences were reported including receiving informa-
tion from other providers and via newer technologies . 
The phone was rated as the preferred method of contact 
for reminders, with daily or weekly medication reminders 
reported as most helpful . A significant proportion also 
indicated that email and/or text message would be helpful 
and differences were found by socio-demographic vari-
ables . Specifically, White participants, and/or reporting 
a high school education or greater, higher than $30,000 
income, and seeking HCV care from the hospital site were 
more likely to report a preference for reminders by text/
email . Conclusion: A single preferred source or method of 
communicating with patients does not exist . A tailored 
multi-pronged approach is likely most effective for every 
step along the treatment cascade for HCV care . Consid-
eration of patient preference is paramount in providing 
quality care and improving patient outcomes by means of 
improved treatment adherence .
Disclosures:

The following people have nothing to disclose: Julie Beaulac, Kim Corace, 
Curtis Cooper

1596
Efficacy And Safety Of Elbasvir/Grazoprevir In 
Chronic C Hepatitis: Prospective And Observa-
tional Study In Real-World
Raquel Souto-Rodríguez1, GEMHEP (Spanish Women Hepatol-
ogist Group)2; GEMHEP. Spanish Women Hepatologist Group; 
1Gastroenterology and Hepatology, Complejo Hospitalario de 
Pontevedra, Pontevedra, Spain; 2Spanish Women Hepatolo-
gist Group, Madrid, Spain

BACKGROUND: Elbasvir/grazoprevir (EBR/GZR) is aproved 
for treatment of hepatitis C virus (HCV) genotype (GT) 1 
and 4 . Adding ribavirin (RBV) is recomended in patients 
with GT 1a and 4 with viral load >800000 UI/mL . This 
regimen has showed efficacy and safety in patients with 
renal impairment . The aims of the study are to report the 
early efficacy and safety in real-world setting . METHODS: A 
multicenter prospective study of patients treated between 
Dec 2016 and May 2017 with chronic HCV GT 1 and 4 infec-
tion with any stage of fibrosis and any degree of renal 
function . eGFR was calculated using the MDR4 equation . 
The primary outcome is a sustained virologic response 
at 12-weeks post-treatment (SVR 12) . Safety profile was 
reported during treatment period . RESULTS: 176 patients 
from 32 hospitals were included, 57% male, mean age 
58 .6 (21-86), mean viral load 6 .5 log . GT distribution was 
1a (22 .7%), 1b (58 .5%) and 4 (17 .6%) . Fibrosis stages were 
F0-F1 (22 .2%), F2 (30 .1%), F3 (18 .2%) and F4 (27 .8%) . 
Among cirrhotic patients 28 .6% had platelets count < 
100000/dL, 27 .9% esophageal varices and 21 .9% a MELD 
score ≥ 10 . 10 .8% of patients had eGFR <30 mL/min . RBV 
was used in 16 (9 .1%) patients, including 12/37 with GT 1a 
or 4 and viral load >800000 UI/mL . At the end of treatment 

100% had undetectable HCV RNA but only a minority had 
reached this time point . Mild AES were reported in 9 .1% 
of patients, the most common ones being gastrointestinal 
disorders, asthenia and headache, none of them requiring 
treatment discontinuation . Efficacy (SVR12) and factors 
predicting treatment outcome (both clinical efficacy and 
toxicity) will be available at the meeting . CONCLUSIONS: 
EBR/GZR is a well-tolerated and safe regimen in chronic 
HCV infection independently of renal function . In our 
series and despite guidelines, RBV was added in a minority 
of patients, including those with GT 1a or 4 with viral load 
>800000 . Additional analysis evaluating the real world 
efficacy and safety and clinical impact of EBR/GZR will be 
performed once all patients have reached the SVR24 time 
point .
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1597
Hepatitis C Direct-Acting Antiviral Treatment 
Failures: Clinical Characteristics, Outcomes 
And Resistance Testing From A ‘Real-World’ 
Setting.
Robert A. Mitchell1, George Ou1, Alvina Leung2, Jea-
nette F. Farivar2, Anita Howe3, Hin Hin Ko1, Alnoor Ramji1; 1St. 
Paul’s Hospital, Division of Gastroenterology, Department of 
Medicine, University of British Columbia, Vancouver, BC, Can-
ada; 2Gastroenterology Research Institute (GIRI), Vancouver, 
BC, Canada; 3British Columbia Centre for Excellence in HIV/
AIDS, Vancouver, BC, Canada

Background A small proportion of patients fail Hepatitis 
C (HCV) treatment with direct-acting antivirals (DAAs) for 
various reasons . There is scant real-world data on DAA 
failures and their relationship to resistance associated 
substitution (RAS) . This study aims to characterize clin-
ical parameters, RAS patterns and outcomes in patients 
who failed DAA regimens in a real-world practice . 
Methods: Retrospective chart review was conducted at a 
tertiary hepatology clinic between 01/2015 and 05/2017 . 
Patients were included if SVR-12 was not achieved after 
DAA therapy . Baseline clinical characteristics, outcomes 
and RAS testing at SVR-12 were collected . HCV sequence 
data was obtained from Next Generation Sequencing of 
an amplified HCV . Mutations >5% of viral population 
were reported . Resistance phenotype was determined 
on EC50 fold-shift in mutant vs . wild-type replicons . RAS 
that confer high level resistance are reported . Results: 
Forty-one patients were included, with a mean age of 
58 .2 years (range 34-75) and mostly male (82 .9%) . Geno-
types (GT) were GT1 - 23 (56 .1%); GT2 - 3 (7 .3%); GT3 – 15 
(36 .6%) . GT1 patients were mostly SOF/LDV failures (n=17; 
41 .5%), and GT3 were mostly SOF/RBV failures (n=13; 
31 .7%) . Pre-treatment fibrosis by transient elastography 
(n=26), revealed F0-2 in 10 (38 .5%), F3 in 4 (15 .4%) and 
F4 in 12 (46 .2%) . Sixteen patients were treatment experi-
enced (39 .0%) . Following DAA failure, 6 patients (14 .6%) 
had decompensating events, including HCC in 4 (de novo 
2, recurrence 2) patients . Post-treatment RAS testing was 
available for 29 patients, the remainder are pending . 
In 17 GT1 patients treated with SOF/LDV, 14 had RAS 
testing . NS5A RAS were present in all, 9 had a Y93 RAS 
(64 .3%) and 4 had a Q30 RAS (28 .6%), 2 patients had both 
(14 .2%) . 14 patients had NS3 RAS (100%), 7 of which were 
non-Q80K (50%) . No SOF associated RAS was present . Of 
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2 GT1 patients who failed elbasvir/grazoprevir, both had a 
non- Q80K NS3 RAS, and 1 had a Y93H NS5A RAS . For 15 
GT3 patients who failed SOF/RBV (n=11), SOF/RBV/Inter-
feron (n=2) or SOF/LDV (n=2) RAS testing was available 
in 10 . Two SOF/RBV patients had NS5B RAS (321wt/A and 
159wt/F), conferring possible SOF resistance . One NS5A 
RAS (30S) was present in a SOF/LDV failure . One of 3 GT2 
patients who failed SOF/RBV was evaluated with no RAS 
present . RAS testing from samples stored prior to DAA 
therapy is pending . Conclusions: In GT1 patients who 
failed an NS5A containing regimen, a high prevalence of 
NS5A RAS in particular Y93H or Q30 is present . In GT3 
patients who failed SOF/RBV, NS5A RAS are not conferred, 
low potency SOF-RAS maybe present . The clinical impact 
of these RAS in a real world-setting is unclear .
Disclosures:
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1598
Effectiveness of ledipasvir/sofosbuvir in hepa-
titis C virus genotype 1, 2 and 3 infection: 
real-world data from Georgian hepatitis C 
elimination program
Tengiz Tsertsvadze1,2,  Nikoloz Chkhartishvili1, 
Akaki Abutidze1,3, Lali Sharvadze2,3, Vakhtang Kerash-
vili1, Maia Butsashvili4, Jaba Zarkua5, Lia Gvinjilia6, Muaz-
zam Nasrullah7, Amiran Gamkrelidze8, Valeri Kvaratskhelia9, 
Nezam H. Afdhal10, Sanjeev Arora11, Stefan Zeuzem12, 
Karla A. Thornton11, Francisco Averhoff7; 1Infectious Diseases, 
AIDS and Clinical Immunology Research Center, Tbilisi, Geor-
gia; 2Iv. Javakhishvili Tbilisi State University, Tbilisi, Georgia; 
3Hepatology clinic HEPA, Tbilisi, Georgia; 4Clinic Neolab, 
Tbilisi, Georgia; 5Medical Center Mrcheveli, Tbilisi, Georgia; 
6CDC Foundation, Tbilisi, Georgia; 7Centers for Diseases Con-
trol and Prevention, Atlanta, GA; 8National Center for Dis-
ease Control and Public Health, Tbilisi, Georgia; 9Ministry of 
Labour, Health and Social Affairs of Georgia, Tbilisi, Geor-
gia; 10Harvard Medical School, Boston, MA; 11University of 
New Mexico, Albuquerque, NM; 12Goethe University Hospital, 
Frankfurt, Germany

Background and aims: Effectiveness of ledipasvir/sofos-
buvir (LDV/SOF) in HCV genotype 1 infection is well estab-
lished . Few studies assessed LDV/SOF in genotype 2 and 3 
infection and data on effectiveness are limited . In April 
2015, the country of Georgia, with the support of the 
US CDC and Gilead Sciences, launched a national hepa-
titis C elimination program . Since March 2016, LDV/SOF 
was recommended for all HCV genotypes within Geor-
gia’s HCV elimination program . We report on real-world 
effectiveness of LDV/SOF-based regimens for various 
genotypes in Georgia . Methods: Data for analysis were 
extracted from the hepatitis C elimination program treat-
ment database, which contains case-based information on 
every patient enrolled in the elimination program . The 
study included 1,588 treatment-naïve and treatment-ex-
perienced patients with HCV genotypes 1, 2 and 3, who 
completed treatment and were assessed for sustained 
virologic response by December 31, 2016 . Non-cirrhotic 
genotype 1 patients received LDV/SOF only, while persons 
with cirrhosis received it in combination with ribavirin 
(RBV) . Genotype 2 and 3 patients received LDV/SOF in 

combination with RBV . Results: Among 1,588 patients 
included, 1,080 (68 .0%) patients had genotype 1, 258 
(16 .2%) – genotype 2, and 250 (15 .7%) – genotype 3; 597 
(37 .6%) persons had cirrhosis . Overall SVR rate was 98 .2% 
(1559/1588), including 98 .1% (1,059/1,080) in genotype 
1, 99 .2% (256/258) in genotype 2 and 97 .6% (244/250) in 
genotype 3 (p=0 .32) . Overall, 97 .1% (580/597) of patients 
with cirrhosis achieved SVR vs . 98 .8% (979/991) of patients 
without cirrhosis (p=0 .02) . Difference by cirrhosis status 
was statistically significant only in genotype 1 – 96 .9% 
among cirrhotic patients and 98 .9% among non-cirrhotic 
patients (p=0 .02) . In genotype 2 patients 96 .9% of cirrhotic 
patients achieved SVR compared to 100% among non-cir-
rhotics (p=0 .17) . The same SVR rate of 97 .6% was observed 
in all subgroups of genotype 3 patients (p=1 .00) . Conclu-
sions: LDV/SOF-based treatment was highly effective in 
this real-world cohort, including in patients with cirrhosis . 
High cure rates were observed in all genotypes . Combina-
tion of LDV/SOF/RBV appears to be an effective treatment 
option for genotype 2 and 3 infections .
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1599
Re-treatment of hepatitis C virus infected 
patients with relapse after 3D direct antiviral 
therapy
Simone Susser1, Julia Dietz1, Johannes Vermehren1, 
Tania M. Welzel1, Stefan Zeuzem1, Christoph Sarrazin1,2; 
1Medical Clinic 1, Goethe University Hospital, Frankfurt am 
Main, Germany; 2Medical Clinic 2, St. Josefs-Hospital, Wies-
baden, Germany

Background: Interferon-(IFN-)free treatment is standard 
for chronic hepatitis C . The 3D regimen (paritaprevir/r, 
ombitasvir, and dasabuvir) contains three classes of direct 
antiviral agents (DAAs) targeting NS3, NS5A, and NS5B 
(non-nucleosidic) . Relapse to 3D treatment will possibly 
come along with resistance-associated substitutions (RASs) 
in all three DAA classes . Patients with failure to DAA treat-
ment showed limited response to the same class of drugs 
due to resistance . In this study, we analyzed the impact of 
relapse after 3D therapy on re-treatment in a large Euro-
pean “real-life” cohort . Methods: HCV infected patients 
(HCV genotype 1, 86 .4% and 4, 13 .6%; cirrhosis 36 .9%; 
PEG-IFN/R pre-treated 44 .7%) with relapse to 3D therapy 
(n=88) were analyzed . We performed population-based 
sequencing of HCV NS3, NS5A, and NS5B regions at the 
time of treatment failure . The outcome to different 
re-treatment regimens was analyzed . Results: In the 
majority of patients (37%) initial 3D therapy led to selec-
tion of RASs in all three genes, while in 34% of the patients, 
RASs could be detected in two genes (30% NS3+NS5A, 4% 
NS5A+NS5B) . RASs were present in one of the genes (6% 
NS3, 17% NS5A and 1% NS5B) only in 24% of patients . 
No RASs could be detected in 5% of the analyzed patient 
samples . Re-treatment was started in 42/88 patients (n=39 
SOF-based, n=3 GRZ/ELB±R) . The outcome is known for 
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25 patients currently, 96% (n=24) achieved an SVR, while 
one patient relapsed again . Re-treatment is ongoing in 17 
patients . No re-treatment was started in 43 patients and 
no further data was available for three patients . Conclu-
sion: RAS selection during an unsuccessful 3D treatment 
may not affect the efficacy of Sofosbuvir-based DAA 
re-treatment irrespective of other traditional treatment 
predictors .
Disclosures:
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1600
Real-world effectiveness and cost per svr of 
sofosbuvir/velpatasvir chronic hepatitis c 
treatment
Peter Buggisch1, Petar Atanasov2, Karsten Wursthorn1, 
Albrecht Stoehr1, Joerg Petersen1; 1Asklepios Klinik St. Georg, 
IFI Institut für Interdisziplinäre Medizin, Hamburg, Germany; 
2Amaris, London, United Kingdom

Background and Aims: Sofosbuvir/Velpatasvir (SOF/VEL) 
single tablet regimen (STR) is approved in Europe for the 
treatment of chronic hepatitis C (CHC) patients with geno-
types (GT) 1-6 . In the ASTRAL trials, 12 weeks (12w) of SOF/
VEL treatment resulted in rates of sustained virological 
response (SVR) of 99% in GT1, 2, 4, 5, 6 and 95% in GT3 
previously treated and untreated CHC patients, including 
those with compensated cirrhosis . In patients with decom-
pensated cirrhosis, 12w SOF/VEL + ribavirin (RBV) treat-
ment resulted in SVR rates of 94% . The aim of the present 
analysis is to characterise the population receiving SOF/
VEL in clinical practice, describe outcomes and estimate 
the cost per SVR . Methods: The first CHC patients treated 
with SOF/VEL in a single centre in Germany, and for whom 
sustained virological response after 12 weeks of follow-up 
(SVR12) will be available in October 2017, were included 
in the analysis . Baseline characteristics, prior treatment 
history, safety, effectiveness and cost per SVR were investi-
gated . The analysis was performed using descriptive statis-
tics . Results: 126 patients received a 12w treatment and 
were included in the analysis . The mean (standard devia-
tion -SD) age was 49 .1 (10 .8) years and 72% were males . 
Patient’s GT distribution was 9%, 3%, 9%, 75%, 1%, 1% 
and 2% for GT1a, GT1b, GT2, GT3, GT4, GT5 and GT6, 
respectively . The METAVIR stage distribution of patients 
at baseline was 22%, 8%, 14%, 13% and 43% for F0, F1, 
F2, F3 and F4, respectively . 38 patients had RBV added to 
SOF/VEL (one patient was GT1a-F4, 3 were GT3-F3 and 34 
were GT3-F4 with 6 who had decompensated disease) and 
one patient did not have RBV and had decompensated 
disease (GT1a-F4) . Six patients were HIV co-infected and 
no patient was HBV co-infected . Overall, 84% of patients 
were treatment-naïve . Among the treatment experi-
enced patients (n=20), 75% (n=15) had relapses or null 
responses to prior therapies . At baseline, co-morbidities 
were reported in 95% of patients, with arterial hyperten-

sion (15%) and depression (13%) being most common . 
The per protocol analysis for patients with available data 
(50/122) shows that 98% (49/50) achieved SVR12 (100% in 
GT3 patients (36/36)) . Six adverse events (AEs) occurred; 3 
were unrelated to treatment; 2 led to discontinuation and 
were possibly related to treatment and 1 was moderate 
and possibly related to treatment . Four patients discon-
tinued the treatment; 2 due to lack of adherence; 1 was 
lost to follow-up and 1 because of AEs . Conclusion: Early 
experience indicates that SOF/VEL is being used across all 
genotypes with majority use in GT3 population . Observed 
SVR rates are consistent with rates from pivotal trials .
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1601
Cost-effectiveness of sofosbuvir/ribavirin in 
patients with genotype 2 chronic hepatitis C: 
An analysis with real-world outcomes from a 
multicenter cohort in Japan
Norihiro Furusyo1, Ataru Igarashi2, Eiichi Ogawa1, Hid-
eyuki Nomura3, Kazufumi Dohmen4, Nobuhiko Higashi5, 
Kazuhiro Takahashi6, Akira Kawano7, Koichi Azuma8, 
Takeaki Satoh9, Makoto Nakamuta10, Toshimasa Koyanagi11, 
Masaki Kato12, Shinji Shimoda13, Eiji Kajiwara14, Jun Hayashi15; 
The Kyushu University Liver Disease Study (KULDS) Group; 
1Department of General Internal Medicine, Kyushu University 
Hospital, Fukuoka, Japan; 2Graduate School of Pharmaceu-
tical Sciences, The University of Tokyo, Tokyo, Japan; 3The 
Center for Liver Disease, Shin-Kokura Hospital, Kitakyushu, 
Japan; 4Department of Internal Medicine, Chihaya Hospital, 
Fukuoka, Japan; 5Department of Hepatology, Steel Memorial 
Yawata Hospital, Kitakyushu, Japan; 6Department of Medi-
cine, Hamanomachi Hospital, Fukuoka, Japan; 7Department of 
Medicine, Kitakyushu Municipal Medical Center, Kitakyushu, 
Japan; 8Department of Medicine, Kyushu Central Hospital, 
Fukuoka, Japan; 9Center for Liver Disease, National Hospi-
tal Organization Kokura Medical Center, Kitakyushu, Japan; 
10Department of Gastroenterology, Kyushu Medical Center, 
National Hospital Organization, Fukuoka, Japan; 11Depart-
ment of Medicine, Fukuoka City Hospital, Fukuoka, Japan; 
12Department of Medicine and Bioregulatory Science, Kyushu 
University, Fukuoka, Japan; 13Department of Medicine and 
Biosystemic Science, Kyushu University, Fukuoka, Japan; 
14Kajiwara Clinic, Kitakyushu, Japan; 15Kyushu General Inter-
nal Medicine Center, Haradoi Hospital, Fukuoka, Japan

Background: The genotype (GT) distribution of chronic 
hepatitis C (CHC) varies by geographic region . In Japan, 
approximately 70% of CHC infections are associated with 
GT1 and 30% with GT2 . This study was to estimate the 
cost-effectiveness of sofosbuvir (SOF)+ribavirin (RBV) 
versus telaprevir (TVR)+pegylated interferon α (PEG-IF-
Nα)+RBV and PEG-IFNα+RBV in CHC patients with GT2 . 
Methods: A Markov model was developed to capture the 
natural history of CHC . A cost-effectiveness analysis was 
performed from the perspective of the public healthcare 
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payer in Japan . Costs, QOL scores, and probabilities of 
disease progression were derived from published studies . 
Sustained virologic response (SVR) rates of SOF+RBV and 
PEG-IFNα+RBV were extracted from published studies of 
the Kyushu University Liver Diseases Study (KULDS) cohort 
data . SVR rates for TVR+PEG-IFNα+RBV were extracted 
from a systematic review of published studies specific to 
Japan . A KULDS cohort of CHC patients (median age of 
62 years) was simulated until death and predicted quali-
ty-adjusted life-years (QALYs) and total CHC-related costs 
(treatment and complication management) were calcu-
lated . These were used to derive incremental cost-ef-
fectiveness ratios (ICERs) for the SOF+RBV regimen over 
comparators . Analyses were performed for four patient 
categories based on treatment and cirrhosis status: 1) 
treatment-naïve (TN) and non-cirrhotic (NC); 2) TN and 
cirrhotic (CC); 3) treatment-experienced (TE) and NC; 
and 4) TE and CC . Based on the guideline for preparing 
cost-effectiveness evaluation to the Central Social Insur-
ance Medical Council in Japan, comparators were selected 
for the four categories as follows: PEG- IFNα+RBV for 1), 
2) and 4) and TVR+PEG-IFNα+RBV for 3), respectively . 
Results: The SVR rates of SOF+RBV were found to be 1) 
97 .8%, 2) 100%, 3) 95 .7%, and 4) 80 .0%, respectively and 
the SVR rates for PEG-IFNα+RBV was 65 .6% for categories 
1), 2) and 4) (KULDS data) . Based on the systematic review, 
the SVR rate for TVR+PEG-IFNα+RBV was 82 .1% . SOF+RBV 
for TN and NC patients was cost-effective against PEG-IF-
Nα+RBV with ICER JPY 320,000/QALY . SOF+RBV for TE and 
NC patients was cost-effective against TVR+PEG-IFNα+RBV 
with ICER JPY 850,000/QALY . SOF+RBV for both TN and TE 
with CC were cost-effective against PEG-IFNα+RBV with 
ICER JPY 90,000 and 1,520,000/QALY, respectively . In all 
categories, SOF+RBV was thought to be cost-effective 
based on a commonly cited willingness-to-pay threshold 
of JPY 5-6,000,000/QALY . Conclusion: SOF+RBV treatment 
was shown to be cost-effective relative to previous regi-
mens of TVR+PEG-IFNα+RBV and PEG-IFNα+RBV, in GT2 
CHC patients in Japan .
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1602
Real-world Effectiveness (RWE) and Adverse 
Events with Sofosbuvir plus Ribavirin (SOF+RBV) 
Based Therapies in Chronic Hepatitis C Geno-
type 3 (CHC GT 3) Patients in Asia- A System-
atic Review of 8 Studies and 3510 Patient
Bin Wei1, Fanpu Ji1,2, Yee Hui Yeo1, Eiichi Ogawa3, 
Linda Henry1, Zongfang Li4, Shuangsuo Dang2, Nori-
hiro Furusyo3, Ramsey Cheung1,5, Mindie H. Nguyen1; bwei@
stanford.edu, mindiehn@stanford.edu; 1Division of Gastroen-
terology and Hepatology, Stanford University Medical Center, 
Palo Alto, CA; 2Department of Infectious Diseases, The Second 
Affiliated Hospital of Xi’an Jiaotong University, Xi’an, China; 
3Department of General Internal Medicine, Kyushu University 
Hospital, Fukuoka, Japan; 4Shaanxi Provincial Clinical Research 
Center for Hepatic & Splenic Diseases, The Second Affiliated 
Hospital of Xi’an Jiaotong University, Xi’an, China; 5Division of 
Gastroenterology and Hepatology, Veterans Affairs Palo Alto 
Health Care System, Palo Alto, CA

Background: SOF-based therapy entered the Asian market 
with limited data for CHC GT 3 patients from this region . 
Data on RWE with 24 weeks of SOF+RBV for CHC GT 3 
patients from Asia is especially limited . The study aims were 
to perform a systematic review of SVR12 rates (sustained 
virologic response 12 weeks after end of therapy) with 
24-week therapy with SOF+RBV or 12-week therapy of 
SOF+RBV plus pegylated interferon (Peg-IFN) in CHC GT 
3 patients from Asia and compare the adverse events 
between these 2 therapies . Methods: We performed a 
systematic search in PubMed and Embase to identify full 
articles and meeting proceedings of real-world studies of 
SOF+RBV based therapy in GT 3 patients from Asia with 
total patient sample sizes > 20, using pre-defined search 
terms . End date for literature search for this analysis was 
May 2017 . Literature review and abstraction was by two 
reviewers . Discordance was resolved by discussion among 
two reviewers and a third senior researcher . Subgroup 
analyses and adverse event (AE) rate were conducted . 
Results: Eight studies (3 from India, 4 from Pakistan, and 
1 from Myanmar) were eligible for study inclusion . All 
studies compared the SVR12 and/or AE rates between 
SOF+RBV 24 weeks (n=2205) and SOF+RBV+Peg-IFN 12 
weeks (n=1305) . The pooled SVR12 rate in the SOF+RBV 
24-week group was 94 .1% (range 81 .7% to 99 .2%), and 
the pooled SVR12 rate in the SOF+RBV+Peg-IFN 12-week 
group was 94 .0% (range 84 .9% to 100%) . There was no 
significant difference between the two treatment groups 
(p=0 .8827) . In the pooled subgroup analysis of the all 
SOF+RBV based therapies, the SVR12 rate was significantly 
different between patients without and with cirrhosis 
(95 .8% vs . 85 .9%, respectively, p<0 .0001), but there 
was no significant difference between treatment naïve 
and treatment experienced groups (95 .5% vs . 96 .3%, 
p=0 .3345) . The AE rate was lower in SOF+RBV treatment 
group than in the SOF+RBV+Peg-IFN treatment group 
with the most common AEs noted being anemia (25 .9% vs . 
39 .0%, p<0 .0001), headache (25 .3% vs . 37 .1%, p<0 .0001), 
fatigue (21 .0% vs . 41 .6%, p<0 .0001), and insomnia (8 .1% 
vs . 12 .0%, p=0 .0027), respectively . Conclusion: SOF+RBV 
24-week therapy showed as high effectiveness as SOF+R-
BV+Peg-IFN 12-week therapy with comparatively lower 
adverse events in non-cirrhotic, treatment naïve or treat-
ment experienced CHC GT 3 patients in Asia . However, for 
CHC GT3 patients with cirrhosis in Asia, SOF+RBV+Peg-IFN 
for 12 weeks may be the treatment of choice until newer 
pangenotypic direct acting antivirals are available .
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1603
Hepatitis C treatment with Simeprevir and 
Sofosbuvir in low socioeconomic population in 
a Federally Qualified Health Center [FQHC]
Chellyanne C. Hinds, Jordan Nicquette, Zohha Tariq, 
Imtiaz Alam; Austin Hepatitis Center, Austin, TX

Background: CommUnityCare [CUC] Hepatitis C clinic 
(FQHC) was launched in March 2014 . CUC serves as a safety 
net provider to Austin, Texas’ high risk uninsured, home-
less and refugee population . The clinic offered Hepatitis 
C [HCV] treatment to patients in whom barriers such as 
cost, unstable living environments and medical comorbidi-
ties had previously limited access to treatment to therapy . 
Treatment included direct acting antiviral (DAA), Sime-
previr and Sofosbuvir (SMV+SOF), for 12 or 24 weeks per 
AASLD guideline recommendations . Method: Single center 
retrospective cohort study was conducted on HCV patients 
who received the above therapies . HCV RNA levels were 
measures using a COBAS® Ampliprep/COBAS® TaqMan® 
HCV Test with a lower level of detection 15 IU/L . Sustained 
viral response [SVR12] was defined as undetectable HCV 
RNA at 12 weeks post treatment . The primary endpoint 
was the proportion of patients who had undetectable 
SVR12 weeks post therapy . Results: March 2014 to October 
2016, 248 patients were treated with SMV + SOF . Mean 
age 57 years; 63% males; 90% were uninsured; 100% 
had genotype 1; 97% naïve to treatment; and 17% had 
compensated cirrhosis . We looked at intention to treat 
analysis (ITT) and per protocol analysis (PPA – patients who 
completed either 12 or 24 weeks of therapy as indicated 
and returned for SVR12) . SVR12 was 72% per ITT anal-
ysis and 90% per PPA analysis . 43 patients had cirrhosis of 
which SVR12 53% [ITT] and 70% [PPA] [30% received 12 
weeks treatment vs . 70% received 24 weeks treatment]; 
23% relapsed; and 24% were lost to follow up . In total 
48 patients were lost to follow up or stopped therapy; 
2 patients died during or shortly after stopping medica-
tion; 16 patients relapsed after treatment . In those who 
relapsed, 10 had cirrhosis and 9 had completed only 12 
weeks of treatment . In the latter patients, 2 were diag-
nosed with hepatocellular carcinoma post-treatment . 
Conclusion: Our data demonstrates that treatment with 
SMV + SOF can allow this unique vulnerable and complex 
population to achieve SVR12 with rates comparable to 
published study data . Discrepancy between SVR12 ITT 
and PPA rates are attributed to the lack of transportation, 
relocation of patient and change in patient contact infor-
mation . The high relapse rates could be attributable to 
having cirrhosis and too short a duration of treatment in 
these patients . 
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1604
Care Cascade for Persons with Chronic Hepa-
titis C Infection: A Single Center Data from 
Mongolia
Tserenchime Sarantuya, Gidaagaya Sarantuya, Bat-
munkh Enkhjargal; Intermed Hospital, Mongolia; Internal 
Medicine, Intermed Hospital, Ulaanbaatar, Mongolia

Objectives The aim of this study is to evaluate the care 
cascade of HCV-infected persons, particularly an effi-
cacy of an all-oral regimen for the treatment of patients 
with genotype 1b (GT1b) in a singlecenter, prospective 
and observational cohort study . Methods Persons were 
enrolled who screened for HCV –antibody in our hospital, 
and also patients who initiated HCV treatment with post-
treatment follow-up . According to the regional and WHO 
standards of care, HCV RNA – PCR were performed in HCV 
seropositive persons, then persons with HCV RNA posi-
tive were illegible for DAA treatment . Information was 
collected from the medical records and abstracted into a 
centralized data . Patients received 8-week, 12-week, and 
24-week Ledipasvir/ Sofosbuvir 90/400 mg/day treatment . 
CBC, biochemistry and serum HCV-RNA PCR measured 
at week 4, at treatment completion day and at week 12 
after treatment completion . Results Totally 8015 persons 
involved for HCV-antibody screening and 1353 (16 .8%) 
out of them were HCV seropositivity . Only 583 (7 .5%) 
from persons with HCV seropositivity took HCV RNA-PCR 
test and HCV RNA detected in 322 (4 .0%) . There were 
302 (3 .7%) from 322 patients who confirmed HCV active 
infection initiated DAA treatment and only 120 (1 .49%) 
patients were enrolled for HCV treatment evaluation . 
HCV eradication confirmed among 116 (1 .44%) patients 
from120 of them . Real-word HCV eradication treatment 
outcome among 120 patients presented in table . None of 
AEs noted in 68,3%, and common adverse effect was head-
ache (10%) . Conclusions Prevalence of HCV seropositivity 
among hospital based population was 16 .8% . High SVR12 
rates (96 .7 %) were achieved during treatment with the 
LED/SOF regimen in Mongolian patients with GT1 infec-
tion, including those with liver cirrhosis and hepatocel-
lular carcinoma . All range of health care service including 
HCV screening, detection and treatment are available and 
affordable in Mongolia .

Real-word HCV eradication treatment outcome
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Failure to multiple Interferon-free direct anti-
viral therapies: could chronic hepatitis C 
become incurable?
Johannes Vermehren1, Julia Dietz1, Simone Susser1, Eck-
art Schott2, Jörn M. Schattenberg3, Eugen Zizer4, Julian Schulze 
zur Wiesch5, Christoph Antoni6, Perdita Wietzke-Braun7, 
Claus Niederau8, Stefan Mauss9, Jürgen K. Rockstroh10, 
Beat Mullhaupt11, Rudolf E. Stauber12, Stefan Zeuzem1, Chris-
toph Sarrazin1,13; 1Medizinische Klinik 1, Universitätsklinikum 
Frankfurt, Frankfurt am Main, Germany; 2Charité Universitäts-
medizin Berlin, Berlin, Germany; 3Universitätsklinikum Mainz, 
Mainz, Germany; 4Universitätsklinikum Ulm, Ulm, Germany; 
5Universitätsklinikum Eppendorf, Hamburg, Germany; 6Uni-
versitätsklinikum Mannheim, Mannheim, Germany; 7Universi-
tätsklinikum Schleswig-Holstein, Kiel, Germany; 8Katholisches 
Klinikum Oberhausen, Oberhausen, Germany; 9Center for HIV 
and Hepatogastroenterology, Düsseldorf, Germany; 10Uni-
versitätsklinikum Bonn, Bonn, Germany; 11Universitätsspital 
Zürich, Zürich, Switzerland; 12Medizinische Universität Graz, 
Graz, Austria; 13St Josefs Hospital, Wiesbaden, Germany

Background The majority of patients with chronic hepa-
titis C virus (HCV) infection can now be cured with 
different combinations of direct acting antivirals (DAAs) . 
However, some patients do not achieve a sustained viro-
logic response (SVR), regardless of the HCV genotype and/
or DAA treatment involved . For these patients, retreat-
ment options are limited . The aim of the present study 
was to assess the clinical and virological characteristics 
and retreatment options of patients who failed multiple 
courses of DAA therapies in a real-world setting . Methods 
Clinical and virological data were collected from patients 
who failed at least two IFN-free DAA regimens in a large 
European HCV resistance database . Resistance associated 
substitutions (RASs) were determined by means of popu-
lation sequencing of the NS3, NS5A, and NS5B coding 
regions after each treatment failure where available . 
Results A total of 32 patients (mean age: 59 years; male 
gender: 75%; cirrhosis: 75%; prior IFN therapy: 65%; IL28B 
non-CC: 88%) with failure to multiple courses of IFN-free 
DAA therapies were identified . Eighteen of 32 patients 
(56%) had HCV GT 1 (GT1a: n=11; GT1b: n=7), 12 (38%) 
had GT 3 and two patients were infected with GT4 . RASs 
were detectable in the majority of patients (77%) after 
the first DAA therapy . Nineteen of 32 patients (59%) had 
failed a first course of NS5A-inhibitor-based therapy and 
5 had received a protease inhibitor (PI) . The remaining 
patients had either received an NS5A-inhibitor plus 
PI (n=2) or sofosbuvir (SOF) plus RBV for GT3 (n=6) . All 
patients, of whom 15 (47%) had received optimal retreat-
ment (switch to PI or NS5A inhibitor; use of paritaprevir/
ombitasvir/dasabuvir plus SOF or velpatasvir/SOF plus RBV 
for 24 weeks), also failed the second DAA therapy . After 
the second DAA failure, the frequency of RASs increased 
to 97% . Multipe RASs in two or more targets were 
detected in 48% of patients (n=14/29) . Finally, 7/32 (22%) 
patients received a highly individualized third course 
of DAA therapy, 5 of whom have completed follow-up 
(3 with SVR, 2 with relapse) . Conclusion In this study of 
patients who did not respond to multiple DAA therapies 
the majority were male cirrhotics and had not responded 

to prior interferon-based therapy . Retreatment was not 
consistently tailored to the RASs detected and/or guideline 
recommendations . However, treatment failure was even 
observed in patients in whom the best-available retreat-
ment strategy was performed . These patients represent a 
small group of patients with an unmet medical need .
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A prospective, open-label, Multi-center study 
to evaluate efficacy of Ombitasvir/Parita-
previr/Ritonavir and Dasabuvir ± Ribavirin in 
genotype 1 patients with previous protease 
inhibitors failure: interim analysis (The Emerald 
study)
Liat Mlynarsky1,2, Ziv Ben-Ari3,2, Amir Shlomai4,2, Ella Veits-
man3,2, Oranit Cohen-Ezra3,2, Assaf Issachar4,2, Rafael Bruck1,2, 
Yoram Menachem1,2, Helena Kathcman1,2, Oren Shibolet1,2; 
1Department of Gastroenterology, Tel-Aviv Medical Center, 
Tel Aviv, Israel; 2Sackler Faculty of Medicine, Tel-Aviv Univer-
sity, Tel Aviv, Israel; 3The liver Center, Sheba Medical Center, 
Ramat Gan, Israel; 4The Liver Institute, Rabin Medical Center, 
Beilinson Hospital, Petah-Tikva, Israel

Background and aims: Hepatitis C virus (HCV) infection is 
one of the most common causes of liver disease, cirrhosis 
and hepatocellular carcinoma worldwide . Treatment with 
first generation protease inhibitors (PI), peg-interferon 
and ribavirin (P/R) achieved sustained virological response 
(SVR) rates of 65-75%, but was associated with multiple 
side effects . The aim of this study was to evaluate safety 
and efficacy of Ombitasvir/Paritaprevir/Ritonavir and 
Dasabuvir ± ribavirin (RBV) in HCV genotype 1 patients 
with past PI failure . Methods: An interim analysis of an 
investigator initiated, prospective, multi-center open 
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label trial . HCV Genotype 1 subjects who were previously 
null-responders, partial responders or relapsers to tela-
previr, boceprevir or simepravir+P/R and met eligibility 
criteria were enrolled into the study . Ombitasvir/Parita-
previr/Ritonavir and Dasabuvir ±weight based RBV were 
administrated for 12 weeks or 24 weeks according to label . 
Subjects were assessed for antiviral response (SVR12), 
clinical outcomes, patient reported adverse events and 
presence or emergence of resistance associated variants . 
Results: To this point, 39 subjects were screened (Male 
gender (59%), age (54 .0±8 .7 years), BMI (28 .6±4 .5 kg/m2) . 
27 patients completed the study (2 discontinue, 1 was lost 
to follow up post treatment, 9 ongoing) . Three subjects 
had genotype 1a (2 cirrhotics) and 24 subjects had geno-
type 1b (7 cirrhotics) . SVR 12 was achieved in all patients 
that completed the study except for one patient (geno-
type 1b, non-cirrhotic), who had a breakthrough after 12 
weeks of treatment . Baseline ALT levels were abnormal in 
88 .9% of subjects (higher than twofold the upper limit of 
normal (ULN) in 37%) while at the end of the study ALT 
levels were within normal limits in 88 .9% of subjects, and 
none exceeded 1 .5 fold of the ULN . Baseline FibroScan 
scores were F1-2 (48 .1%) and F3-4 (51 .8%), while at the 
end of the study FibroScan scores were F1-2 (66 .7%) and 
F3-4 (33 .3%)(12 weeks following the end of treatment) . 
Three patients suffered serious adverse events (1 elective 
cholecystectomy, 1 pneumonia, 1 ankle fracture) . Self-re-
ported adverse events included weakness (5), headaches 
and hypertension (2) and diarrhea (1) . Conclusion: These 
interim results show that Ombitasvir/Paritaprevir/Ritonavir 
and Dasabuvir ±weight based RBV are safe and effective in 
achieving SVR among patients with HCV genotype 1 and 
failure of previous PI treatment .
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Feasibility and safety of concomitant anti-
viral therapy with DAAs and chemotherapy 
in patients with HCV chronic hepatitis and 
aggressive B-cell non-Hodgkin lymphomas
Sara Labanca1, Marco Capecchi2, Vincenzo Occhipinti1, 
Lucia Farina2, Mauro Viganò1, Ilaria Fanetti1, Paolo Corra-
dini2,3, Maria Grazia Rumi1; 1Hepatology Unit, San Giuseppe 
Hospital, Università degli studi di Milano, Milan, Italy; 2Hema-
tological Department, Fondazione IRCCS Istituto Nazionale 
Tumori, Milan, Italy; 3Università degli studi di Milano, Milan, 
Italy

Background and aim: The association between chronic 
HCV hepatitis (CHC) and B-cell non-Hodgkin Lymphomas 
(B-NHL) is well established . While antiviral therapy is the 
first line treatment in indolent B-NHL, aggressive B-NHL 
require immediate start of chemotherapy, usually delaying 
HCV treatment after completion of cancer treatment . On 
the other hand even in this setting an early eradication 
of HCV may be potentially useful for disease control . The 
aim of our preliminary study was to explore feasibility and 
safety of concomitant therapy with direct antiviral agents 
(DAAs), that allow short and generally well-tolerated 
treatments, and chemotherapy in consecutive patients 
with CHC and aggressive B-NHL . Methods: 4 patients [3 
males, median age 65 years (range 52-78)] with CHC and 
B-NHL received antiviral therapy with DAAs concurrently 

with chemotherapy . HCV genotype was 2 in 3 patients and 
1b in 1 patient . One patient had compensated cirrhosis 
according to liver stiffness measurement (23 KPa) . Median 
basal ALT level was 74 (range 9-93) U/L . All B-NHL were 
aggressive subtypes (diffuse large B-cell lymphoma in 
3 cases, transformed marginal cell lymphoma in 1) in 
advanced stage according to Ann Harbor classification 
(stage IV in 3 patients, III in 1), extranodal involvement was 
present in one case . Performance status was good (ECOG 
0) in all patients . All patients received a sofosbuvir (SOF)-
based regimen for 12 weeks (SOF plus Daclatasvir in Gt2, 
SOF + Ledipasvir in Gt 1b) . All the patients were in first-line 
chemotherapy and received R-CHOP (n=2), R-COMP (n=1) 
and R-GEMOX (n=1) . Results: Both antiviral therapy and 
chemotherapy were completed as planned in all patients; 
no chemotherapy dose adjustment was needed due to 
drug-drug interactions or due to ALT increase that normal-
ized in all cases at week 4 of antiviral treatment . No signif-
icant adverse events were observed, in particular there 
were no cases of hepatic toxicity . All patients achieved 
sustained virological response (SVR) 12 weeks after the 
end of antiviral treatment and showed complete response 
of B-NHL after a median follow-up time of 4 (range 3-6) 
months . Conclusion: Concomitant HCV antiviral therapy 
with DAAs and chemotherapy for aggressive B-NHL seem 
to be safe and effective, with high rates of SVR and haema-
tological response . Large, prospective studies are needed 
to confirm these preliminary data and to assess prognostic 
implications of HCV eradication on the outcome of the 
haematological disease .
Disclosures:

Mauro Viganò - Speaking and Teaching: Gilead Sciences, Roche, BMS

Maria Grazia Rumi - Advisory Committees or Review Panels: Abbvie; 
Speaking and Teaching: Abbvie, MSD, Gilead

The following people have nothing to disclose: Sara Labanca, 
Marco Capecchi, Vincenzo Occhipinti, Lucia Farina, Ilaria Fanetti

1608
Title: Fighting hepatitis C virus genotype 3. Are 
we satisfied yet?
Themistoklis G. Vasileiadis1,2; 13rd Department of Internal 
Medicine, “PAPAGEORGIOU”HOSPITAL, Thessaloniki, Greece; 
23rd Department of Internal Medicine, Aristotle University of 
Thessaloniki, Thessaloniki Greece, Greece

Background/Aim: HERACLIS is a 3-year Hellenic multi-
center ongoing real-life cohort clinical study including 
patients treated with direct acting antivirals (DAA) in 
most of the liver centers in Greece . Since the efficacy of 
DAA regimens in hepatitis C virus (HCV) genotype 3 (GT3) 
patients has changed over the recent years, we assessed 
the efficacy of therapy in our patients with GT3 . Methods: 
All patients of the HERACLIS cohort with HCV GT3 who 
received DAA treatment between June 2014 and March 
2017 were included . All patients fulfilled the national 
criteria for reimbursement, which are F3 experienced, F4, 
decompensated cirrhosis (Ci), liver transplantation, severe 
extrahepatic manifestation . Patients’ data were recorded 
at each center and analyzed anonymously . Results: In 
total, 336 patients with HCV GT3 were included (males 
77%; age 52±10 years; BMI 26±5 kg/m2) . Mode of infec-
tion: PWID 57%, past transfusion 17%, unknown 22,5% . 
Of the patients, 67% (225/336) had fibrosis stage F4 
and 16% (53/336) decompensated cirrhosis, while 52 % 
(175/336) were treatment-experienced . Of the treatment 
experienced patients, 67% had received pegIFN+RBV and 
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14% sofosbuvir (SOF)-based regimens . PegIFN+RBV+SOF 
was given in 8%, SOF+RBV in 6 .3%, SOF+DCV in 15 .5%, 
SOF+DCV+RBV in 56%, LDV/SOF+RBV in 6% and SOF/
VEL±RBV in 8 .4% . Treatment duration was 12 (81%), 16 
(1%) or 24 (18%) weeks . SVR has been achieved in 180 
of 216 (83 .3%) patients with available data . SVR rate was 
85% (152/179) in patients with F0-4 (F4: 82%, 114/139) 
and 76% (28/37) in patients with decompensated cirrhosis 
(P=0 .258) . SOF+RBV offered lower SVR rate (45%, 9/20) 
than all other regimens (87%, 171 .196; P<0 .001) . SVR 
rate in SOF failures has been 87% (13/15) so far . Patients 
with than without SVR had younger mean age (52 vs 56 
years, P=0 .037) and higher mean albumin baseline levels 
(3 .9 vs 3 .6 g/dl, P=0 .001) . SVR was achieved less frequently 
in patients with platelets ≤ vs >100x109/L (72%, 43/60 vs 
87%, 128/147; P=0 .014) and albumin < vs ≥3 .5 g/dl (68%, 
28/41 vs 86%, 125/146; P=0 .021) . Logistic regression anal-
ysis showed that the only factor independently associated 
with lower SVR rate was the use of SOF+RBV (OR:0 .17 . 
95% CI:0 .06-0 .49; P=0 .001) . Conclusions: HCV GT3 remains 
difficult to be treated with less than satisfactory SVR rates 
(<90%) and alarmingly high rates of DAA failures in the 
subgroup of more advanced liver disease . 
Disclosures:

Themistoklis G . Vasileiadis - Advisory Committees or Review Panels: BMS; 
Consulting: MSD; Speaking and Teaching: GILEAD

1609
Comparison of IFN-based and DAA-based 
treatment on hepatocellular carcinoma recur-
rence in patients with curative treatment – a 
propensity score matching study
Wei Teng, ying chieh chen, Rachel Wen-Juei Jeng, 
Yi-Chung Hsieh, Wei-Ting Chen, Chien-Hao Huang, 
Yi-Cheng Chen, Chen-Chun Lin, Shi-Ming Lin, Chun-Yen Lin, 
I-Shyan Sheen; Department of gastroenterology and hepatol-
ogy, Chang Gung Memorial Hospital, Linkou branch, Taiwan, 
Division of Hepatology, Taoyuan, Taiwan

Background Antiviral therapy with DAA-based regimen 
has greatly improved the sustained viral response (SVR) 
and eradicated hepatitis C virus (HCV) infection . However, 
whether DAA-based regimen resulting in higher hepa-
tocellular carcinoma (HCC) recurrence rate has been an 
intriguing issue due to most of the studies composed 
of different stage of HCC patients in their analysis . 
Aim To clarify the impact of DAA-based regimen on 
CHC-HCC patients whom received successful HCC treat-
ment compared to those receiving antiviral therapy with 
pegylated interferon plus ribavirin and those without 
antiviral therapy . Methods From 2014 to 2016, a total 
of 123 patients with chronic HCV infection and Barce-
lona Clinic Liver Cancer Stage A/0 HCC who had reached 
complete radiological response after curative HCC treat-
ment including resection, ablation or chemoembolization 
were enrolled into analysis . Propensity score matching 
(PSM) [age, gender, SVR (in DAA or IFN treated patients), 
TNM stage] with the ratio 1:1:1 for patients treated with 
IFN-based, DAA-based and untreated was performed . 
Results After PSM matching, 60 patients were analyzed 
and twenty-seven patients (46 .67%) achieved SVR . The 
mean age of these patients was 67 .8 and 46 .67% were 
male patients . Half of the patients (N=30) developed radio-
logic tumor recurrence during median follow-up duration 
as 734 .5 (range 148-4976) days . Time to recurrence (TTR) 
by Kaplan–Meier analysis suggests those reached SVR 

(1-year cumulative recurrence rate=22%, median RFS: 353 
days) has the lowest cumulative recurrence rate compared 
to those non-SVR (1-year cumulative recurrence rate=42%, 
median RFS: 99 .5 days) and untreated (1-year cumula-
tive recurrence rate=48%, median RFS: 287 days) with 
borderline significance (Log Rank test, P=0 .07) . Among 
SVR patients, those treated with DAA had higher 1-year 
cumulative relapse rate as 36% (median RFS: 624 days) 
compared to IFN-treated group (8%, median RFS: 668 days) 
but not reach statistic significance (Log rank test, P=0 .356) . 
Conclusion In CHC-HCC patients receiving successfully HCC 
curative treatment, with adjustment of age, gender, TNM 
stage and SVR status, SVR achieved by DAA regimen had 
higher HCC 1-year recurrence rate compared to IFN-based 
therapy . Patients whom reached SVR had lower 1-year 
cumulative recurrence rate compared to non-SVR and 
those without antiviral therapy .
Disclosures:

The following people have nothing to disclose: Wei Teng, Rachel 
Wen-Juei Jeng, Yi-Chung Hsieh, Wei-Ting Chen, Chien-Hao Huang, 
Yi-Cheng Chen, Chen-Chun Lin, Shi-Ming Lin, Chun-Yen Lin

1610
Grazoprevir/Elbasvir plus Sofosbuvir in HCV 
Genotype 1, 4 Infection after failure of sofosbu-
vir-based therapy
Aziza A. Ajlan, Mohamed Ahmed, Tamadhor Abu-Riash, 
Ahmed Aljedai; PHARMACEUTICAL CARE DIVISION, KING 
FAISAL SPECIALIST HOSPITAL AND RESEARCH CENTRE, Riyadh, 
Saudi Arabia

Background: The recent introduction of oral direct-acting 
antivirals (DAAs) has dramatically changed the landscape 
of HCV treatment . However, small number of patients 
fail to achieve SVR-12 after sofosbuvir-based therapy . 
The ultimate treatment approach for such patients has 
not been fully established . Methods: This is an ongoing, 
single arm, prospective, study . Patients who have failed 
sofosbuvir/ledipasvir or sofosbuvir/daclatasvir ±ribavirin 
were enrolled . Primary endpoint was SVR-12 . Secondary 
endpoints included rapid virological response, and treat-
ment side effects . All patients who met the inclusion 
criteria received fixed-dose combination of Grazoprevir/
Elbasvir plus Sofosbuvir with weight based ribavirin for 
a duration of 16 weeks . Results: A total of 25 patients 
have been enrolled so far . Of those, 17 were males . Mean 
age was 57 .8(±13 .6), 9 patients had diabetes and 11 had 
hypertension . Two patients had HBV co-infection, 3 had 
HCC, and 7 were post liver transplant . Six patients had 
HCV GT1, 12 patients had GT4 and 5 patients had mixed 
genotype (1 and 4) . Mean baseline viral load (4,390,086 
IU/ml, ± 7,621,169) . Of the patients enrolled, 6 patients 
had fibrosis score of F4, and the remaining had fibrosis 
scores ≤2 . Seventeen patients have completed therapy and 
achieved end of treatment response (ETR) and the rest 
have not completed therapy . None of the patients expe-
rienced any adverse outcomes and treatment was gener-
ally well tolerated so far . Conclusion: End of treatment 
response was achieved in all previous DAAs relapsers . A 
16-week regimen of the fixed-dose combination of Grazo-
previr/Elbasvir plus Sofosbuvir appears to be very prom-
ising . Complete ETR/SVR12 results will be presented .
Disclosures:
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1611
Smartphone Based Artificial Intelligence Plat-
form Demonstrates High Rates of Adherence 
and Viral Outcome in Patients Receiving Fixed-
Dose Ledipasvir and Sofosbuvir: A Pilot Study
Alain H. Litwin2, Laura Shafner1, Linda Agyemang2; 1AiCure, 
New York, NY; 2Department of Medicine, Albert Einstein Col-
lege of Medicine and Montefiore Medical Center, Bronx, New 
York, NY

Background: People who Inject Drugs (PWIDs) constitute 
60% of the approximately 5 million people in the United 
States infected with hepatitis C virus (HCV) . Successful 
HCV treatment leading to sustained viral response (SVR) 
is associated with increased survival, but to date successful 
treatment of PWIDs has been limited . An artificial intel-
ligence (AI) platform to measure dosing compliance was 
used in PWIDs receiving fixed-dose ledipasvir and sofos-
buvir in an open-label, non-randomized pilot . Methods: 
17 HCV-infected genotype-1 infected PWIDs receiving 
fixed-dose ledipasvir and sofosbuvir were recruited from 
a diverse community setting . Patients were given mobile 
devices with the AI application downloaded and asked to 
use it during self-administration of medication . AI soft-
ware algorithms automatically confirmed patient identity, 
the medication, and correct self-administration . Real-time 
dosing data were available for analysis and intervention . 
The primary adherence measure for the study was based 
on the AI application and the primary virological outcome 
was end of treatment response (ETR) . All subjects were 
treated with the standard 8-12-week regimen . Results: The 
AI platform was used by 17 subjects totaling 1,374 subject 
days; 1,290 adherence parameters were collected . 82 .4% 
of subjects were ≥ 40 years and 70 .6% were male; 23 .5% 
were African American and 76 .5% Latino . The mean cumu-
lative adherence rate based on visual confirmation of drug 
ingestion (AI application) was 91 .3% . In addition, 88 .2% of 
subjects achieved ≥ 80% adherence, and 100% completed 
treatment . 94 .1% of patients achieved ETR . Conclusions: 
A smartphone-based AI application was implemented in 
a pilot study in HCV-infected patients . Eligible subjects 
demonstrated higher rates of adherence (91%), comple-
tion (100%) and ETR (94%) compared to previous studies 
in PWIDs receiving treatment as usual or modified Directly 
Observed Therapy (mDOT) . This pilot demonstrates the 
feasibility of using AI platforms to ensure high rates of 
adherence and viral outcome in a population known to 
have lower HCV treatment response . In the presentation, 
the SVR will be presented .

AI Platform

Disclosures:
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1612
Predicting the response to sorafenib treatment 
for patients with hepatocellular carcinoma 
using 18F-fluorodexoyglucose positron emission 
tomography
Pil Soo Sung, Si Hyun Bae, Jeong Won Jang, Seung Kew Yoon; 
Liver Research Center, Seoul St. Mary Hospital, Seoul, Korea 
(the Republic of)

Introduction: Sorafenib, an oral multikinase inhibitor, 
remains the only standard treatment offered for patients 
with Barcelona Clinic Liver Cancer (BCLC) –C stage hepa-
tocellular carcinoma (HCC) . 18F-fluorodexoyglucose posi-
tron emission tomography (18F-FDG PET) has been used 
to assess glucose metabolic activity of various types of 
tumors . The aim of this study is to evaluate the perfor-
mance of 18F-FDG PET for predicting the response to 
sorafenib treatment . Methods: We formed a retrospective 
cohort comprising patients treated with sorafenib for at 
least 30 days and undergone 18F-FDG PET/CT scan within 1 
month before treatment . Thirty-five HCC patients fulfilling 
these criteria were included, who began sorafenib treat-
ment between May 2009 and December 2015 at Seoul 
St . Mary’s hospital . For statistical analyses, the standard-
ized uptake value (SUV) of the most hypermetabolic 
lesion was measured and assigned as the SUVmax value 
for each patient . Results: Among total patients enrolled, 
two patients obtained partial remission, and 11 patients 
showed stable disease after first response evaluation 
during sorafenib treatment . Patients with SUVmax ≥ 6 (n 
= 17) had median overall survival (OS) of 3 .7 months after 
sorafenib treatment, whereas patients with SUVmax < 6 (n 
= 18) had median of 12 .2 months (P < 0 .001) . For progres-
sion-free survival (PFS), patients with SUVmax ≥ 6 had PFS 
of 1 .9 months, whereas patients with SUVmax < 6 had 
median of 4 .7 months (P = 0 .023) . Pretreatment SUVmax ≥ 
6 (hazard ratio [HR] = 6 .318, P = 0 .002), Child-Pugh class B 
(HR = 4 .316, P = 0 .044) were poor prognostic factors for OS 
by multivariate analysis . Regarding PFS, SUVmax ≥ 6 (HR 
= 2 .911, P =0 .024) was the only poor prognostic factor by 
multivariate analysis . Conclusion: Overall, our data clearly 
demonstrate that tumor metabolic activity assessed by 18F-
FDG PET/CT is an independent prognostic factor in patients 
BCLC-C stage HCC after sorafenib treatment .
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1613
A N-glycan based model may predict hepatitis 
B virus related hepatocellular carcinoma
Min Cong1, Tianhui Liu1, Ping Wang1, Tong Li2, Zongnan Tan3, 
Cuiying Chen3, Xiaojuan Ou1, Hong You1, Jidong Jia1, 
Hui Zhuang2; 1Liver Research Center, Beijing Friendship Hos-
pital, Beijing, China; 2Department of Microbiology and Infec-
tious Disease Center, School of Basic Medical Sciences, Peking 
University Health Science Center, Beijing, China; 3sysdiagno 
biomedtech, Taizhou, China

Background Current serological markers for the early 
diagnosis of hepatocellular carcinoma (HCC) are poor . 
Here, we investigated the use of serum N-glycan finger-
printing (G-Test) as a tool for the diagnosis of early HCC 
(E-HCC) in patients with liver fibrosis (LF)/liver cirrhosis (LC) 
induced by hepatitis B virus (HBV) . Methods A total of 
173 cases of HBV related late HCC (L-HCC) (n=40), E-HCC 
(n=33), LF (n=40) and LC (n=60) were recruited . G-Test was 
performed by DNA sequencer-assisted fluophore-assisted 
carbohydrate electrophoresis profiling technology . The 
G-Test detection from sera collected at one year or a half 
year before E-HCC diagnosis were also used to construct 
diagnostic models to identify E-HCC and non-HCC, 
exploring the early warning of diagnostic models . Sera 
from other 20 HBV-related E-HCC patients were detected 
by G-Test to validate the diagnostic model . Results We 
found that a branch alpha (1,3)-fucosylated triantennary 
glycan (NA3Fb, peak 9) was more abundant in patients 
with L-HCC than in patients with LC . The abundance of 
peak 9 and the log ratio of peak 9 to peak 4 can discrimi-
nate L-HCC from LC . Compared with L-HCC patients, core-
α-l, 6-fucosylated bisecting biantennary glycan (NGA2FB, 
peak 2), peak 4 and peak 9 decreased significantly in 
E-HCC patients (P<0 .001), suggesting that a different diag-
nostic model for early E-HCC should be established using 
different parameters rather than the diagnostic model for 
L-HCC . Based on logistic regression, a new model, renamed 
as Glyco-EHCC, combining peak 1 (core-α-1,6-fucosylated 
biantennary glycan (NGA2F), peak 2 and peak 4 (P124) 
was shown to be the most efficient model to differentiate 
E-HCC from LF/LC patients . Glyco-EHCC with a cutoff value 
of 0 .2822 achieved an area under the receiver operating 
characteristic curve (AUC) of 0 .938 with a sensitivity and 
specificity of 87 .9 % and 90 %, respectively . In these E-HCC 
patients, AFP with a cutoff value of 15 ng/mL achieved 
an AUC of 0 .54 with a sensitivity and specificity of 38 .7 % 
and 100 %, respectively . At a half or even one year before 
E-HCC diagnosis, the P124 diagnostic model could discrim-
inate these potential E-HCC patients from LF/LC patients 
with a sensitivity and specificity of more than 90% . When 
we tested other 20 HBV-related E-HCC patients to validate 
this new Glyco-EHCC model, 18 patients (90%) could be 
diagnosed as HCC while only 10 patients (50%) had AFP 
levels higher than 15 ng/mL . Conclusions P124 Glyco-EHCC 
diagnostic model is a promising noninvasive method for 
detecting E-HCC in patients with LF/LC of HBV infection, 
especially in low AFP patients . Glyco-EHCC diagnostic 
model has an early warning significance .
Disclosures:
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1614
Enhanced patterns by intraoperative 
contrast-enhanced ultrasonography predicts 
the outcomes in patients with hepatocellular 
carcinoma after curative liver resection.
IKUO NAKAMURA1, Etsuro Hatano1, Toshihiro Okada1, 
Yasukane Asano1, Uyama Naoki1, Kazuhiro Suzumura1, 
Masaharu Tada1, Yuichi Kondo1, Kenjiro Iida1, Seikan Hai1, 
Hideaki Iwama1, Hideaki Sueoka1, Hiroko Iijima2, 
Jiro Fujimoto1; 1The Division of Surgery, Hyogo college of 
medicine, Nisinomiya city, Japan; 2The Division of Hepatobi-
liary and Pancreas Disease, Hyogo college of medicine, Nishi-
nomiya, Japan

Background. Contrast-enhanced ultrasonography (CEUS) 
techniques facilitate the diagnosis of hepatocellular 
carcinoma (HCC) based on the imaging of vascular archi-
tecture in tumors and Kupffer imaging . However, the 
association of the imaging by CEUS with the malignant 
potential of the tumors and the outcome of the patients 
after the treatment has been still unclear . The aim of this 
study is to evaluate the outcome of the patients with 
HCC undergoing hepatic resection using the malignant 
grading system based on the microflow imaging and 
Kupffer imaging in CEUS . Methods . Between December 
2008 and December 2015, 427 consecutive patients under-
went hepatectomy for HCC at our department . Among 
203 patients with single nodule of HCC undergoing initial 
curative hepatectomy, 116 patients who had intraopera-
tive CEUS techniques were enrolled in this study . After the 
Kupffer imaging was acquired, fine vascular architecture in 
tumors was visualized using maximum intensity projection 
(MIP) . The MIP pattern was classified into the following 3 
patterns: (1) fine pattern: where tumor vessels were not 
clearly visualized and only fine vessels were visualized; 
(2) vascular pattern: where tumor vessels were visualized 
clearly; and (3) irregular pattern: where tumor vessels 
were thick and irregular . We combined Kupffer imaging 
with MIP patterns and classified HCCs into 4 grades: 
Grade 1 (iso-fine/vascular), Grade 2 (hypo-fine), Grade 3 
(hypo-vascular), and Grade 4 (hypo-irregular), as previ-
ously described (Tanaka H et al . J Gastroenterol, 2014) . 
Results. A total of 116 patients were classified as Grade 1, 
2, 3, and 4, in 3, 16, 49, and 48 patients, respectively . Recur-
rence-free survival rate and overall survival rate in the 
patients with Grade 4 were significantly lower than those 
in the patients with Grade 1, 2, and 3 . (1-, 3-, and 5-year 
RFS; 61 .1, 32 .6, 21 .7 % vs . 89 .1, 60 .3, 50 .3 %, P=0 .0003, 1-, 
3-, and 5-year OS; 90 .9, 86 .1, 71 .7% vs . 98 .4,96 .7, 96 .7%, 
P= 0 .0299) . Multivariate analysis revealed Grade 4 in the 
malignant grading system to be an independent factor in 
predicting poor recurrence-free survival in HCC patients 
(P=0 .001) . Grade 4 in HCC was significantly correlated with 
tumor size (↓3 .3cm) and histological poorly differentiation . 
Conclusion . Malignant grading system with intraoperative 
CEUS could predict HCC progression and was associated 
with tumor size and histological differentiation .
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1615
Performance of liver biopsy and imaging in the 
diagnosis of Hepatocholangiocarcinoma: a 
preliminary study
Elia Gigante2, Caroline Bertin3, Maria Ciolina3, Federica Don-
dero4, Olivier Soubrane4, Maxime Ronot3, Pierre Bedossa1, 
Valerie Vilgrain3, Valerie Paradis1; Pathology Dpt, Beaujon 
hospital Clichy, Hepatology Dpt, Beacon hospital Clichy, 
Radiology Dpt, Beacon hospital Clichy; 1Pathology, Beaujon 
hospital, Clichy, France; 2Hepatology, Beaujon hospital, Clichy, 
France; 3Radiology, Beaujon hospital, Clichy, France; 4Hepato-
biliary surgery, Beaujon hospital, Clichy, France

Background Hepatocellular cholangiocarcinoma (H-ChC) 
is a rare primary cancer which incidence seems increasing . 
Despite significant efforts for proposing consensual patho-
logical definition, H-ChC diagnosis remains challenging, 
especially given its high heterogeneity that may impact 
the diagnostic performance . We aim to evaluate diag-
nostic performance of CT /MRI and biopsy for H-ChC . 
Methods Patients were retrospectively included from our 
database (10/2006-03/2017) on the basis of pathological 
diagnosis assessed on surgical specimens with available 
pre-operative CT/MRI and biopsy . H-ChC diagnosis was 
based on morphology and immunohistochemistry (CK7, 
CK19, CD56, CD133, and glypican) according to the last 
WHO classification . 21 patients with H-ChC were studied, 
compared to 22 patients with cholangiocarcinoma (CC) 
used as controls . All biopsies were reviewed . Two radiol-
ogists reviewed pre-operative contrast-enhanced imaging 
studies (CT and MRI) blinded to the pathological diag-
nosis . Four patterns were defined: type 1 (progressive 
enhancement of the entire lesion, CC type); type 2 (arte-
rial enhancement with wash-out, HCC type), type 3 (mixed 
pattern 1 and 2) and type 4 (atypical pattern, areas of arte-
rial enhancement without wash-out and/or hypovascular) . 
Results: Patients (10 men, 11 women) with H-ChC had a 
median age of 60 years (range 55-65) . 11 patients (52%) 
had advanced fibrosis/cirrhosis, while 2 (10%) and 8 (38%) 
had mild fibrosis and normal liver, respectively . Cirrhosis 
was more frequent in patients with H-ChC (11/21, 52%) 
compared to CC patients (4/22, p=0 .02) . Both groups were 
comparable for other main clinicopathological features . 
Presence of a mixed pattern at imaging had a 48% sensi-
tivity and 82% specificity for H-ChC diagnosis . The other 
imaging patterns were HCC-type (n=2), CC-type (n=2), and 
atypical (n=7) . The initial diagnosis on biopsy was H-ChC 
in 7/21 patients (33%) . After reviewing and integrating 
immunophenotypical markers, 2 additional cases were 
diagnosed as H-ChC (9/21, 43%), with a 100% specificity . 
In CC group, H-ChC diagnosis was proposed at the initial 
biopsy review in 3 cases . 4 patients (19%) had both mixed 
type imaging and a biopsy positive for H-ChC while 6 
(29%) had mixed type imaging and a biopsy negative for 
H-ChC, and 3 (14%) had non characteristic imaging and a 
biopsy positive for H-ChC . Conclusions: This study shows 
that CT/MRI and biopsy enable diagnosis of H-ChC in half 
of patients . Yet, less than 20% had characteristic imaging 
and a biopsy positive for H-ChC highlighting the need to 
develop combined markers to improve early diagnosis of 
this tumor .
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1616
Serum extracellular vesicles contain protein 
biomarkers for primary sclerosing cholangitis 
(PSC), cholangiocarcinoma (CCA) and hepa-
tocellular carcinoma (HCC)
Ander Arbelaiz1, Mikel Azkargorta2,3, Marcin Krawczyk4,5, 
Alvaro Santos-Laso1, Ainhoa Lapitz1, Maria Perugorria6,3, 
Oihane Erice1, Esperanza Gonzalez7, Raul Jimenez-Agüero1, 
Adelaida Lacasta1, Cesar Ibarra8, Juan P. Jimeno9, 
Frank Lammert4, Piotr Milkiewicz5,10, Marco Marzioni11, 
Rocio I. Macias3,12, Jose J. Marin3,12, Tushar Patel13, Greg-
ory J. Gores14, Ibon Martinez-Arranz15, Félix Elortza2,3, 
Juan M. Falcon-Perez3,7, Luis Bujanda1,3, Jesús Bañales6,3; 
1Department of Liver and Gastrointestinal Diseases, Biodonos-
tia Research Institute-Donostia Universitary Hospital-Univer-
sity of the Basque Country (UPV/EHU), San Sebastian, Spain; 
2Proteomics Platform, CIC bioGUNE-CIBERehd-ProteoRed-IS-
CIII, Derio, Spain; 3National Institute for the Study of Liver 
and Gastrointestinal Diseases (CIBERehd), Carlos III National 
Institute of Health, Madrid, Spain; 4Department of Medicine 
II, Saarland University Medical Center-Saarland University, 
Homburg, Germany; 5Department of General, Transplant and 
Liver Surgery, Medical University of Warsaw, Varsaw, Poland; 
6Department of Liver and Gastrointestinal Diseases, Biodonos-
tia Research Institute – Donostia University Hospital –, Univer-
sity of the Basque Country (UPV/EHU)-IKERBASQUE, Basque 
Foundation for Science, San Sebastian, Spain; 7Metabolom-
ics Unit, CIC bioGUNE, CIBERehd, Derio, Spain; 8Universitary 
Hospital of Cruces, Bilbao, Spain; 9“Complejo Hospitalario 
de Navarra”, Pamplona, Spain; 10Translational Medicine 
Group, Pomeranian Medical University in Szczecin, Szczecin, 
Poland; 11“Università Politecnica delle Marche”, Ancona, Italy; 
12Experimental Hepatology and Drug Targeting (HEVEFARM), 
Biomedical Research Institute of Salamanca (IBSAL), Univer-
sity of Salamanca, Salamanca, Spain; 13Department of Cancer 
Biology, Mayo Clinic, Jacksonville, FL; 14Division of Gastroen-
terology and Hepatology, Mayo Clinic, Rochester, MN; 15OWL 
Metabolomics, Derio, Spain

Background: cholangiocarcinoma (CCA) includes a hetero-
geneous group of biliary cancers with poor prognosis . 
Several conditions such as primary sclerosing cholangitis 
(PSC) are risk factors . Non-invasive differential diagnosis 
between intrahepatic CCA (iCCA) and hepatocellular carci-
noma (HCC) is sometimes difficult and accurate non-inva-
sive biomarkers for PSC, CCA or HCC are not available . In 
the last years, extracellular vesicles (EV) have emerged as 
an important tool in the search of biomarkers for different 
disorders as well as pathogenic players involved in disease 
development and progression . In this study, we investi-
gate the potential role of serum EV as carriers of protein 
biomarkers for PSC, CCA and HCC, as well as oncogenic 
proteins that might be involved in CCA tumor growth and 
dissemination . Methods: serum EV were isolated from CCA 
(n=43), PSC (n=30) or HCC (n=29) patients and healthy indi-
viduals (n=32) using ultracentrifugation/filtration methods 
and their protein content was characterized . In addition, 
EV were isolated from the culture medium of normal 
human cholangiocytes (NHC), SV-40 immortalized human 
cholangiocytes (H69) and two CCA human cell lines (i .e . 
EGI1 and TFK1) . The characterization of EV was performed 
by transmission electron microscopy (TEM), nanoparticle 
tracking analysis (NTA) and immunoblot . The proteome 
of EV was determined by mass spectrometry-based 
proteomics . Results: by using NTA, serum EV concentra-
tions were found higher in HCC than in all other groups . 
Round morphology (by transmission electron microscopy), 
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size (~180 nm diameter by NTA) and markers (CD9, CD63 
and CD81 by immunoblot) indicated that most serum EV 
were exosomes . Proteome profiles (by mass spectrometry) 
revealed multiple differentially expressed proteins among 
groups . Several of these proteins showed high diagnostic 
values with maximum area under the ROC curve (AUC) of 
0 .878 for CCA vs control, 0 .905 for CCA stage I-I vs control, 
0 .789 for PSC vs control, 0 .806 for PSC non-cirrhotic vs 
control, 0 .796 for CCA vs PSC, 0 .956 for CCA stage I-I vs 
PSC, 0 .904 for HCC vs control, and 0 .894 for iCCA vs HCC . 
The proteomic analysis of EV derived from CCA human 
cells in vitro revealed higher abundance of oncogenic 
proteins compared to EV released by normal human chol-
angiocytes . Orthotopic implant of CCA human cells in the 
liver of immunodeficient mice resulted in the release to 
serum of EV containing some similar human oncogenic 
proteins . Conclusions: novel proteomic signatures found 
in serum EV of CCA, PSC and HCC patients show potential 
usefulness as diagnostic tools . In addition, CCA-derived 
EV contain increased concentration of oncogenic proteins .
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Utility of a new function in 3D Sim-Navigator: 
electric field, which indicates the predicted 
ablative area
Azusa Sakamoto, Toru Kimura, Takayuki Matsumae, Gen-
sho Tanke, Hiroyuki Yoshida, Mio Taki, Manabu Fukuhara, 
Sumio Saito, Norihiro Niahijima, Akihiro Nasu, Hideyuki Kome-
kado, Ryuichi Kita, Yukio Osaki; Gastroenterology and Hepa-
tology, Osaka Red Cross Hospital, Osaka, Japan

Background Recently, fusion imaging technology has been 
reported to be useful for radiofrequency ablation (RFA) 
and various models of ultrasound equipment have been 
developed to include fusion imaging systems . The 3D 
Sim-Navigator (HITACHI) is a navigation system that can be 
used in real-time virtual sonography (RVS) by simulating 
and navigating the 3D positions of electrodes . In addition, 
the 3D Sim-Navigator is now equipped with a new system 
that shows the predicted ablative area . This function indi-
cates the electric field that occurs around the electrodes 
as a predicted ablative area on MPR images . This E-field 
Simulator (E-field) can manage various electrodes, such as 
monopolar and bipolar RF systems . E-field can be used to 
predict the ablative areas from not only with a single elec-
trode but also with multiple electrodes, which was diffi-
cult to do in the past . We therefore examined the accuracy 
of E-field on 3D Sim-Navigator . Methods We evaluated 
72 nodules treated using a monopolar RF system (VIVARF 
system; STARmed) and 10 nodules treated using a bipolar 
RF system (CelonPOWER; Olympus Medical Systems) with 
multiple electrodes between April 2016 and March 2017 
prospectively . In the analysis of 72 nodules treated with 
monopolar electrodes, we compared the major and minor 
axes of maximum ablative areas in axial image between 
E-field and post-RFA contrast-enhanced computed tomog-
raphy (CT) . We then compared ablative volumes of 10 
nodules ablated by bipolar electrodes between E-field 
and post-RFA contrast-enhanced CT . Finally, we measured 
agreement of therapeutic effects between E-field and 

post-RFA contrast-enhanced CT, using a grading system . 
(J Gastroenterol . 2013 Aug;48(8):951-65 .) Results Major 
and minor axes of maximum ablated area treated with 
monopolar electrodes were smaller on E-field than on CT, 
but these differences were not significant . In the anal-
ysis of bipolar cases, ablative volumes measured by E-filed 
were highly correlated with those measured by post-RFA 
CT (R2=0 .963) . The categorizations of therapeutic effects 
using the grading system between E-field and post-RFA 
CT were in agreement for 69 .1%, and the weighted 
kappa coefficient was 0 .929 . Conclusion Ablative volumes 
measured by E-field were highly correlated with those 
measured by post-RFA CT . Furthermore, good agreement 
was observed between the therapeutic effects based on 
E-field and post-RFA CT . E-field can be used to predict the 
ablative area from not only a single electrode, but also 
multiple electrodes, which was difficult to do in the past . 
The present results suggest that contrast-enhanced CT may 
become unnecessary for confirming therapeutic effects in 
the future .
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Are we done with the immunohistochemical 
classification of hepatocellular adenoma?
Anne Aurélie Raymond1, Brigitte Le Bail1,8, Valérie Par-
adis9, Linda Ferrell3, Amedeo Sciarra10, Matthew M. Yeh11, 
Andrew D. Clouston4, Gregory Miller4, Christine Sempoux5, 
Alberto Quaglia7, Annette S. Gouw6, Swan N. Thung2, 
Juan Putra2, Jean-Frédéric Blanc12, Frédéric Saltel1, Charles Bal-
abaud1, Paulette Bioulac-Sage1; INSERM U1053, deparptment 
of pathology, Department of Pathology, Icahn School of 
Medicine at Mount Sinai,; 1Inserm u1053, Bordeaux, France; 
2Department of Pathology, Icahn School of Medicine at Mount 
Sinai, New York, NY; 3Department of Pathology, University of 
California, San Francisco, San Francisco, CA; 4Department of 
Pathology, School of Medicine, University of Queensland, Bris-
bane, New Zealand; 5Institut Universitaire de Pathologie-IUP, 
Lausanne, Switzerland; 6medical school, Groningen, Neth-
erlands; 7Institute of Liver Studies, King’s College Hospital, 
London, United Kingdom; 8CHU Bordeaux, Bordeaux, France; 
9Department d’Anatomie Pathologique, Hôpital Beaujon, 
Paris, France; 10University of Milan school of Pathology and 
Division of Pathology, Ospedale Maggiore Policlinico, Milan, 
Milan, Italy; 11Department of Pathology, University of Wash-
ington School of Medicine, Seattle, WA; 12Oncology, CHU Bor-
deaux, Bordeaux, France

Background. The majority of hepatocellular adenoma 
(HCA) are reliably classified in different subtypes using 
specific immunomarkers, Liver Fatty Acid Binding Protein, 
C Reactive Protein and Glutamine synthase (GS) . By defini-
tion, unclassified HCA (UHCA, 10%) are HCA without any 
expression of these markers . Using a proteomic approach, 
Arginino succinate synthase 1 (ASS1) has been identified 
as a protein upregulated in UHCA and not in the other 
HCA subtypes (H-HCA, IHCA, b-HCA/b-IHCA, ex 3, ex 7/8) . 
Preliminary results in 17 UHCA showed ASS1 positive 
immunohistochemical expression, identifying a new HCA 
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subgroup that we called ASS1+HCA (*) . This group had 
several specificities: similar histological features, high risk 
of bleeding even for small nodules, only women . The aim 
of the present study was to investigate a large series of 
UHCA for their ASS1 expression . Materials and methods. 
We collected resected UHCA from 9 different centers . Clin-
ical data, when available, as well as pathological data were 
reviewed . The morphological features were classified as 1- 
typical ASS1+HCA, defined as a mixture of clear cells and 
eosinophilic smaller cells, with often foci of congestion, 
peliosis, hemorrhagic areas, occasional remodeling, mild 
sinusoidal dilatation, focal steatosis, rare cholestasis and 
cellular atypia probably related to bleeding, or 2- different 
from typical for various reasons (different histological 
features, abnormal GS, male sex, etc . .) . ASS1 immunos-
taining was classified as either supporting the diagnosis of 
ASS1+HCA (strong, heterogeneous, > 50% of cells), or not 
supporting the diagnosis (negative, or focally positive <50 
% of cells) . Results. Of the 45 cases considered as UHCA, 
31 were typical cases . All were ASS1+ (heterogeneous and 
strong) and occurred in women (mean age 37±7 years); 
grade 2 (30-60%) and 3 (>60%) steatosis was found in the 
non tumoral liver in 14/30; severe hemorrhage in 20/28; 
high BMI in 10; diabetes in 5; NASH and arterial hyperten-
sion in 2 cases each . Of the 14 cases different from typical 
cases, ASS1 staining was not in favor of the diagnosis of 
ASS1+HCA in 10 cases; interestingly, 4 cases were pecu-
liar, all showing a border positive for GS and negative for 
CD34 and ASS1, and a center negative for GS and diffusely 
positive for CD34 and ASS1 . Discussion. UHCA is a hetero-
geneous group of HCA with at least 2 subgroups . The 
largest category (69%) can be recognized as ASS1+HCA 
subtype; their identification is important because of the 
high risk of bleeding . Among the 31% of UHCA not identi-
fied as ASS1+HCA, the majority remain UHCA (ASS1 nega-
tive/<50%) whereas a few require further investigation . 
*EASL abstract 2017
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Diagnosis of asymptomatic hepatocellular 
carcinoma by screening offers survival advan-
tages compared to the symptom driven diag-
nosis
jiyu kim, Jihye Kim, Kwang Min Kim, Dong Hyun Sinn, 
Wonseok Kang, Geum-Youn Gwak, Yong-Han Paik, Moon 
Seok Choi, Joon Hyeok Lee, Kwang Cheol Koh, Seung 
Woon Paik; samsung medical center, Seoul, Korea (the Repub-
lic of)

Background: Treatment of occult disease should offer 
survival advantages compared to the treatment of symp-
tomatic disease, in order to proclaim benefit of screening 
asymptomatic individuals, yet, information on this issue 
is scare in hepatocellular carcinoma (HCC) screening . 
We compared patient survival between those who were 
detected by screening and those who had symptom that 
led to the diagnosis . Methods: A total of 3,353 treat-
ment-naïve, consecutive, newly diagnosed HCC patients 
[age: 57 .9 ± 10 .3, male: 2,689 (80 .2%), hepatitis B virus: 
2,555 (76 .2%)], diagnosed between 2010 and 2013 at 

single center were analyzed . Data on the mode of HCC 
diagnosis, which was prospectively collected at the time 
of HCC diagnosis, were used to group patients into 
screen-detected or symptom-driven cases . Results: Overall, 
643 (19 .2%) patients were symptom-detected cases . Most 
frequent symptom that lead to evaluation was abdominal 
discomfort/pain (382 patients, 59 .4%) followed by general 
weakness/fatigue (53 patients, 8 .2%) . During a median 
3 .6 years of follow-up (range: 0 .1-7 .5 years), mortality 
was observed in 1,317 (39 .3%) patients . The survival was 
significantly better for screen-detected cases than symp-
tom-driven cases (71 .2% vs . 30 .4% at 3-years, p < 0 .001) . 
Tumor stage at diagnosis was more advanced for symp-
tom-driven cases (mUICC stage IV: 39 .8% vs . 14 .2% for 
symptom vs . screen, p < 0 .001) . When stratified by mUICC 
stage, screen-detected patients showed significantly better 
survival than symptom-detected cases in stage IV (22 .4% 
vs . 8 .5% at 3 years, p < 0 .001), stage III (57 .6% vs . 28 .3% at 
3 years, p < 0 .001) and stage II (84 .4% vs . 54 .3% at 3 years, 
p < 0 .001) . There was no significant difference in survival 
for those diagnosed at stage I (91 .4% vs . 90 .0% at 3-years, 
p = 0 .60), yet, only 32 of 643 symptom-driven cases (5%) 
were diagnosed at stage I and presenting symptoms were 
nonspecific . Conclusion: Diagnosis of HCC by screening 
for asymptomatic individuals provided survival advantage 
over symptom-driven diagnosis . No specific symptoms 
were found that could help identify HCC at early stage . 
HCC screening qualifies criteria of cancer screening in 
terms of screening asymptomatic individuals . 
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Serum Wisteria floribunda agglutinin-positive 
sialylated Mucin 1 as a meaningful prognostic 
biomarker after hepatic resection for HCV-posi-
tive patients with hepatocellular carcinoma
Shuhei Hige1, Atsushi Kuno2, Atsushi Matsuda2, 
Masaaki Korenaga3, Ryoji Tatsumi1, Masakatsu Yamaguchi1, 
Mutsuumi Kimura1, Tomohiro Arakawa1, Tomoaki Naka-
jima1, Yasuaki Kuwata1, Itaru Ozeki1, Takumi Ohmura1, 
Hiroaki Ishizu4, Joji Toyota1, Masashi Mizokami5, Hisashi Nari-
matsu2, Yoshiyasu Karino1; 1Hepatology, Sapporo-Kosei 
General Hospital, Sapporo, Japan; 2Biotechnology Research 
Institute for Drug Discovery, National Institute of Advanced 
Industrial Science and Technology, Tsukuba, Japan; 3Research 
Center for Hepatitis and Immunology, National Center for 
Global Health and Medicine, Ichikawa, Japan; 4Surgery, Sap-
poro-Kosei General Hospital, Sapporo, Japan; 5Genome Med-
ical Sciences Project, National Center for Global Health and 
Medicine, Tokyo, Japan

Background/Aims: Wisteria floribunda agglutinin 
(WFA)-positive sialylated Mucin 1 (MUC1) was originally 
found as a sensitive biliary marker for human cholan-
giocarcinoma and has been recently reported to reflect 
hepatic progenitor cell or biliary features of hepatocellular 
carcinoma (HCC) . However, detailed analyses were not 
performed for HCC cases after hepatic resection . There-
fore, we investigated the clinical impact of WFA-MUC1 
on HCC patients after the surgery . Patients and Methods: 
A total of 339 cases were diagnosed as HCC and received 
hepatic resection in our institute from January 2001 to 
December 2015 . (116 HBsAg positive, 132 HCV RNA posi-
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tive, 45 alcoholic and 45 nonB-nonC cases) WFA-immobi-
lized MY .1E12 (anti-sialylated MUC1 monoclonal antibody) 
sandwich ELISAs were performed for the measurement of 
serum WFA-sialylated MUC1 (WFA-MUC1) levels . A stan-
dard curve was created using the culture media of TGBC-
1-TKB human gallbladder cancer cells . Each value (μL/mL) 
was calculated as a ratio relative to the standard curve . 
Preoperative serum values of AFP, AFP-L3, des-gamma-car-
boxy prothrombin (DCP), CEA, CA19-9 and WFA-positive 
Mac-2 binding protein glycosylation isomer (M2BPGi) 
were measured . The cumulative incidence after hepatic 
resection was estimated by the Kaplan-Meier method . 
Results: Overall cumulative recurrence and mortality rate 
after 5 years was 59 .6 and 25 .9% . The median WFA-MUC1 
level was 113 .9μL/mL (range: 0-3250μL/mL) . Median 
values of WFA-MUC1 in HBsAg / HCV RNA positive cases 
were 88 .3/132 .7μL/mL (p=0 .023), 77 .1/84 .2/145 .5μL/mL in 
normal liver/chronic hepatitis/cirrhosis (p<0 .001) . Signifi-
cant correlation to WFA-MUC1 was shown with M2BPGi 
(r=0 .33, p<0 .001) . An optimal cutoff value for evaluating 
overall survival was estimated as 80μL/mL by the ROC 
analysis . Cases were divided into two groups (low or high 
WFA-MUC1 Gr .) by the cutoff value determined above . 
Cumulative recurrence rate after 5 years was 54 .1 and 
63 .1% (p=0 .037), and cumulative mortality rate was 20 .4 
and 29 .6% (p=0 .015) in low and high WFA-MUC1 Gr . The 
similar correlation was found in HCV positive cases (5 years 
recurrence: 53 .9 vs 62 .8%, p=0 .07, 5 years mortality: 11 .2 
vs 34 .7%, p=0 .003) . However, no correlation was shown 
in HBsAg positive cases (p=0 .755 and 0 .368) . Factors asso-
ciated with HCC recurrence for HCV positive cases by the 
Cox proportional hazard model were M2BPGi≥2 .0 and 
DCP≥40 . Those associated with mortality were M2BPGi≥2 .0 
(HR 2 .00, p=0 .036) and WFA-MUC1≥80 (HR 2 .04, p=0 .043) . 
Conclusion: Serum WFA-MUC1 measurement was mean-
ingful for preoperative prediction of prognosis of HCC 
patients, especially of postoperative survival for HCV posi-
tive cases .
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Developing A New Iodine Contrast Agent, 
Which Achieve Hepato-biliary Phase in CT 
imaging Through Hepatocyte Specific Trans-
porters
Nobuyuki Matsumoto, Ryuta Shigefuku, Nobuhiro Hattori, 
Hiroki Ikeda, Tsunamasa Watanabe, Kotaro Matsunaga, 
Michihiro Suzuki, Fumio Itoh; Gastroenterology and Hepatol-
ogy, St. Marianna University, Kawasaki, Japan

Background and Aim: It is known that the addition of 
hepato-biliary (HB) phase to dynamic contrast-enhanced 
MR imaging provides the increased accuracy for hepa-
tocellular carcinoma (HCC) detection in comparison to 
dynamic contrast-enhancement CT (DCECT) . In this study, 
we aimed to develop a new iodine contrast agent which 
achieves HB phase in CECT through hepatocyte specific 
transporters . Methods: Ethoxybenzyl (EOB) group or 

ursodeoxycholic acid (UDCA) was bonded to an existing 
iodine contrast agent, Iohexol . EOB and UDCA are known 
to be recognized by Organic anion-transporting poly-
peptides (OATPs), which are hepatocyte specific trans-
porters . We named these generated contrast agents 
as EOB-Iohexol, and UDCA-Iohexol . Both of them are a 
mixture of isomers . EOB-Iohexol was divided into two 
(EOB-Iohexol-1, and EOB-Iohexol-2) by high-performance 
liquid chromatography (HPLC) . EOB-Iohexol and UDCA-Io-
hexol were applied to a chemical transport experiment . 
HEK293 cells, which stably express OATP1B1, 1B3, or 2B1, 
were exposed to substrates labeled by radioisotope for 
2 minutes . EOB-Iohexol or UDCA-Iohexol were mixed at 
various concentrations . And we assessed the competi-
tive inhibition by estimating intracellular uptake of the 
substrate . Additionally, we performed CT imaging of mice 
abdomen after a tail vein injection of Iohexol or EOB-Io-
hexol . Results: Iohexol did not inhibit the substrate uptake 
through any OATP transporters . Gd-EOB-DTPA inhibited 
the substrate uptake through OATP1B1 and 1B3 . EOB-Io-
hexol-1 and -2 significantly inhibited the substrate uptake 
through OATP1B1 and 1B3 . In addition, the substrate 
uptake through OATP2B1 was also significantly inhibited 
by EOB-Iohexol-1 and -2, while this inhibition was not 
observed in Gd-EOB-DTPA . Interestingly, the inhibition of 
substrate uptake through OATP1B1 by EOB-Iohexol-2 was 
significantly stronger than that by EOB-Iohexol-1 . UDCA-Io-
hexol strongly inhibited the substrate uptake through 
OATP1B1, 1B3, and 2B1 . We did not observe any cell 
toxicity of EOB-Iohexol and UDCA-Iohexol in the current 
in vitro study . In vivo experiment showed that EOB-Iohexol 
was excreted into the intestine, while this phenomenon 
was not observed when we injected Iohexol . This result 
indicates the uptake of EOB-Iohexol into the hepatocytes, 
which is required to achieve HB phase . Conclusion: We 
successfully gave an existing Iodine contrast agent a new 
function to accumulate in cells through hepatocyte specific 
transporters in vitro, and to be excreted into the intes-
tine after a tail vein injection in vivo . Our results suggest 
the possibility of CT diagnosis of HCC by hepatocellular 
enhancement using iodine X-ray contrast agent .
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Serum WFA+-M2BP Level as a Diagnostic 
Marker of Hepatitis B Virus-related Hepatocel-
lular Carcinoma
Natthaya Chuaypen1, Yasuhito Tanaka2, Pisit Tangkijvanich1; 
1Chulalongkorn University, Bangkok, Thailand; 2Nagoya City 
University Graduate School of Medical Sciences, Nagoya, 
Japan

Background and Aim: Serum glycosylated Wisteria flori-
bunda agglutinin-positive Mac-2 binding protein (WFA+-
M2BP) is a novel predictive marker of hepatic fibrosis and 
hepatocellular carcinoma (HCC) development . The aim of 
this study was to evaluate the diagnostic role of serum 
WFA+-M2BP in patients with hepatitis B virus (HBV)-re-
lated HCC . Methods: WFA+-M2BP levels were measured by 
an automated lectin-antibody sandwich immunoassay in 
stored serum samples collected at initial diagnosis of 582 
patients with chronic HBV infection (241 and 341 patients 
with or without HCC, respectively) . Results: Patients with 
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HCC had significantly higher levels of serum WFA+-M2BP 
than those without HCC [4 .8 ± 3 .6 vs 1 .9 ± 0 .7 cutoff index 
(COI), P < 0 .001] . In the non-HCC group, a positive correla-
tion was found between serum WFA+-M2BP levels and 
liver stiffness measurement (LSM) assessed by transient 
elastography (r=0 .567, P<0 .001) . Fibrosis stages F3 and 
F4 had optimal cut-off values of 1 .6, and 1 .9 COI, respec-
tively . In the HCC group, a positive correlation was found 
between serum WFA+-M2BP levels and LSM (r=0 .633, 
P<0 .001, n=47) and Child-Pugh score (r=0 .264, P=0 .001) . 
A negative correlation was found between serum WFA+-
M2BP and platelet counts (r =-0 .207, P = 0 .001) and albumin 
(r=-0 .463, P<0 .001) . There was no correlation of serum 
WFA+-M2BP with serum alpha-fetoprotein (AFP), tumor 
size and BCLC stage . The areas under the curve (AUROC) 
for differentiating HCC from non-HCC were 0 .90 (95% CI; 
0 .87-0 .92, P<0 .001) for serum WFA+-M2BP, 0 .88 (95% CI; 
0 .85-0 .91, P<0 .001) for serum AFP and 0 .96 (95% CI; 0 .94-
0 .97, P<0 .001) for the combined tests . Using the optimal 
cut-off value (2 .4 COI), serum WFA+-M2BP had sensitivity, 
specificity and accuracy of 89 .4%, 75 .5% and 83 .7%, 
respectively . Serum WFA+-M2BP was superior to AFP (at 
cut-off 20 ng/mL) in detecting early HCC (BCLC stages 0 
and A) (75 .0% vs . 36 .5%) . Conclusions: Serum WFA+-M2BP 
was useful for assessing the severity of hepatic fibrosis and 
appeared to be a potentially promising marker for differ-
entiating early HCC from non-HCC in patients with chronic 
HBV infection .
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Prognostic histological factors in resected 
colorectal liver metastasis with preoperative 
treatment.
Pamela Baldin1,2, Marc Van den Eynde3,2, Bernhard Mlecnik4,5, 
Gabriela Bindea4,5, Gabriela Beniuga6, Javier Carrasco7, Cath-
erine Hubert8,2, Benoit Navez8,2, Anne Jouret-Mourin1,2, 
Mina Komuta1,2; 1Department of Pathology, Cliniques Uni-
versitaires Saint Luc, Woluwe Saint Lambert, Belgium; 2Uni-
versité Catholique de Louvain (UCL), Woluwe Saint Lambert, 
Belgium; 3Department of Medical Oncology, Cliniques Univer-
sitaires Saint-Luc, Woluwe Saint Lambert, Belgium; 4INSERM, 
UMRS1138, Laboratory of Integrative Cancer Immunology, 
Paris, France; 5Université Paris Descartes, Sorbonne Paris Cité, 
Paris, France; 6Department of Pathology, Institut of pathology 
and genetics (IPG), Charleroi, Belgium; 7Department of Med-
ical Oncology, Grand Hôpital de Charleroi (GHdC), Charleroi, 
Belgium; 8Hepatobiliary Surgery Unit, Department of Abdom-
inal Surgery and Transplantation, Cliniques Universitaires 
Saint-Luc, Woluwe Saint Lambert, Belgium

BACKGROUND Surgical control of liver metastasis 
combined with chemotherapy in patients aims to maxi-
mize survival . We performed a clinicopathological study 
in patients undergoing hepatectomy for colorectal liver 
metastasis (CRLM) with/without preoperative treatment 
to investigate the prognostic value of tumor heteroge-
neity assessed by histopathology in resected liver metas-
tasis towards survival . METHODS Patients undergoing liver 
resection for CRLM from 2005-2013 were investigated (143 
patients with 403 lesions), including patients untreated (19 

patients with 29 lesions) and treated with chemotherapy 
alone (33 patients with 91 lesions), chemotherapy with 
anti-VEGFR (47 patients with 157 lesions), and chemo-
therapy with anti-EGFR (44 patients with 126 lesions) . 
All specimens were reviewed to assess tumor regression 
grading (TRG), histological growth pattern (HGP), and 
therapy-related liver injuries in the non-tumoral liver 
tissue . Comparisons were made using the Wilcoxon-Mann-
Whitney test . Cumulative progression-free (PFS) and 
overall survival (OS) were performed using the Kaplan-
Meier estimator and compared by log-rank tests . Cox 
regression we used for uni- and multi-variate analysis . P 
value of less than 0 .05 was considered statistically signifi-
cant RESULTS Multivariate analysis showed that worst TRG 
and sinusoidal obstruction syndrome (SOS) were signifi-
cant predictors of a shorter progression free survival (PFS) . 
Steatohepatitis was a significant predictor of a shorter PFS 
and overall survival (OS) . Desmoplastic HGP was a signif-
icant predictor of longer PFS and OS . Among multiple 
lesions cases (n=83), intra-patient inter-tumoral hetero-
geneity was defined by the variation of the TRG score: (i) 
a homogeneous group composed of patients with lesions 
belonging to either low (1-2) or high TRG (3-5) or (ii) a 
heterogeneous group composed of patients with lesions 
belonging to different TRG categories . The heterogeneous 
group had a significantly shorter PFS and OS . CONCLU-
SION Intra-patient inter-tumoral heterogeneity assessed 
by low and high TRG, worst TRG, steatohepatitis, and SOS 
were crucial prognostic factors (in patients with resected 
colorectal liver metastasis with preoperative treatment) . 
This data could help us identifying patients who need 
post-operative additional treatment and the timing of 
initiation of this treatment .
Disclosures:
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Javier Carrasco, Catherine Hubert, Benoit Navez, Anne Jouret-Mourin, 
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1624
Hepatocellular Carcinoma Surveillance: 
Benefit of Serum Alpha-fetoprotein in Real 
World Practice
Supot Nimanong; Patharapan Lersritwimanmaen; Siriraj Hos-
pital, Mahidol University, Bangkok, Thailand

Background: Better treatment outcome of early stage 
hepatocellular carcinoma (HCC) warrants the screening 
programs, in which ultrasonography (US) and serum 
alpha-fetoprotein (AFP) had been recommended . Consid-
ering cost effectiveness, serum AFP has recently been 
withdrawn from AASLD and EASL-EORTC guidelines 
for HCC surveillance . However, usefulness of serum AFP 
might be different in Asian countries in which majority 
of patients are chronic hepatitis B . Objective: To demon-
strate additional benefit of serum AFP for HCC surveillance 
and identify subgroups which derive significant benefit . 
Methods: In this retrospective study, patients with indi-
cation for HCC surveillance according to AASLD 2010 and 
EASL–EORTC 2012 guidelines who had abnormal US and/or 
serum AFP (>20 IU/ml) and subsequently underwent triple-
phase computed tomography (CT) or magnetic resonance 
imaging (MRI) of liver at Siriraj Hospital during January 
2012 to December 2014 were included . Patients with 
previous diagnosis of any malignant tumor of liver were 
excluded . Demographic data, underlying liver diseases, 
screening test results, and definite diagnosis of HCC were 
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collected . Results: Of 452 eligible patients, 61 .7% were 
men . Chronic hepatitis B, C and alcoholic cirrhosis were 
accountable for 53 .8, 25 .9 and 7 .3%, respectively . 150 
cases were diagnosed with HCC . Additional HCC detection 
rate by high serum AFP but failed US of 15 .3% was demon-
strated . Subgroup analysis revealed significant benefit of 
AFP in cirrhotic patients with chronic hepatitis B and C 
(p-value 0 .004 and 0 .002) . Conclusion: We reported 15 .3% 
additional benefit of serum AFP for HCC surveillance in 
conjunction with US of liver . Chronic hepatitis B and C 
with cirrhosis significantly derived the benefit from serum 
AFP screening .

Results of US and AFP for HCC surveillance
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1625
Comparison of Acoustic Radiation Force 
Impulse Elastography and Transient Elastog-
raphy for the Prediction of Hepatocellular 
Carcinoma Recurrence after Radiofrequency 
Ablation
Jun Sik Yoon1, Gyoun Eun Kang1, Sang Kyung Seo1, 
Bina Jeong1, Yu Rim Lee1, Young-Oh Kweon1, Won 
Young Tak1, Se Young Jang1, Soo Young Park1, Keun Hur2, 
Jung Gil Park3, Hye Won Lee4; 1Gastroenterology, Kyungpook 
national university hospital, Daegu, Korea (the Republic of); 
2Biochemistry and Cell Biology, School of Medicine, Kyung-
pook National University, Daegu, Korea (the Republic of); 
3Gastroenterology, Yeungnam University Medical Center, 
Daegu, Korea (the Republic of); 4Pathology, Keimyung Uni-
versity Dongsan Medical Center, Daegu, Korea (the Republic 
of)

Background/aims: To compare the clinical value of acoustic 
radiation force impulse (ARFI) elastography and tran-
sient elastography (TE) for the prediction of recurrence 
after radiofrequency ablation (RFA) of hepatocellular 
carcinoma (HCC) and to investigate other predictors for 
recurrence of HCC . Methods: A total of 130 patients with 
HCC who underwent ARFI elastography and TE within 6 
months before curative RFA were enrolled prospectively, 
from 2011 to 2016 . Independent predictors for recur-
rence of HCC were analyzed separately by using ARFI 
elastography and TE . The accuracy of ARFI elastography 
and TE to predict HCC recurrence was determined and 
compared by receiver operating characteristic (ROC) curve 
analysis . Results: The mean age of HCC patients (98 men 
and 32 women) was 63 .7 (range, 43 - 84) years . During 
the follow-up period (median 21 .4 months), 61 (46 .9%) 
patients had experienced recurrence of HCC . Patients with 
recurrence had significantly more frequent liver cirrhosis, 
lower serum albumin, higher prothrombin time, lower 
platelet counts, larger spleen size, higher alpha-fetopro-
tein, higher ARFI velocity, and higher TE value compared 
to patients without recurrence . In multivariate analysis 
using ARFI velocity, serum albumin and ARFI velocity (HR 
2 .639; 95% confidence interval [CI] 1 .719 – 4 .052, P <0 .001) 
were selected as independent predictors of recurrence and 

in multivariate analysis using TE value, serum albumin, 
total bilirubin, and TE value (HR 1 .023; 95% CI 1 .008 - 
1 .038, P =0 .002) were selected as independent predictors 
of recurrence . The area under the ROC curve (AUROC) of 
ARFI elastography (0 .816, 95% CI 0 .745 - 0 .888) was not 
statistically different to that of TE (0 .800, 95% CI 0 .726 - 
0 .875) for predicting recurrence of HCC (P = 0 .627) . The 
optimal cutoff value of ARFI velocity and TE value was 1 .6 
m/s (sensitivity 85 .3%, specificity 65 .2%) and 13 kPa (sensi-
tivity 72 .1%, specificity 68 .1%), respectively . Conclusions: 
ARFI elastography and TE provide comparable assessment 
in predicting the recurrence after RFA of HCC .

Predictors of recurrence after radiofrequency ablation

Disclosures:

The following people have nothing to disclose: Jun Sik Yoon, Gyoun 
Eun Kang, Bina Jeong, Yu Rim Lee, Won Young Tak, Soo Young Park, 
Keun Hur, Jung Gil Park, Hye Won Lee

1626
Use of GALAD in HCC diagnosis: its relation to 
LI-RADS and tumor staging
Scott Nomura1, Cecilia Dalle Ore1, Hiro Yamada2, 
Yasuhiro Mori2, Yuko Kono1; 1Medicine, Univ. California, San 
Diego, San Diego, CA; 2Wako Chemicals USA, Mountain View, 
CA

Background GALAD is a statistical model for estimating 
the likelihood of the presence of hepatocellular carci-
noma (HCC) in high risk patients, consists of age, gender, 
alfa fetoprotein (AFP), Lectin-reactive alpha-fetoprotein 
(AFP-L3), and des-gamma-carboxy prothrombin (DCP) . 
HCC diagnosis relies mainly on imaging . Liver Imaging 
Reporting and Data System (LI-RADS) was created to 
standardize the reporting and data collection of CT and 
MR imaging for HCC endorsed by the American College 
of Radiology (ACR) . We aimed to investigate the perfor-
mance of GALAD in HCC diagnosis, stratified with LI-RADS 
and HCC staging, compared to that of each biomarker 
(AFP, AFP-L3, DCP) . Methods In a retrospective study 
under IRB approval, all patient charts that had one or 
more measurement of AFP, AFP-L3 and DCP from June 
2011 to January 2016 at our institution were reviewed . 
There were 16068 measurements in 1766 patients . Prelim-
inary analysis in 394 measurements in 148 patients was 
performed . HCC diagnosis was established by either biopsy 
or image findings using LI-RADS (LI-RADS 5: definite HCC 
and LI-RADS 4: probable HCC) . Each biomarker and GALAD 
score performance was compared among LR (LI-RADS) 5, 
LR 4, LR 5V (tumor in vein), T staging, etiology and BMI . 
Results Twenty patients were excluded due to other cancer 
diagnosis (n=3), prior diagnosis of HCC (n=16), and no 
adequate follow up (n=1) . In the remaining 128 patients, 
there were 39 HCCs (6 biopsy proven, 26 LR 5, 1 LR 4, 6 LR 
5v), and 89 patients without HCCs . Sensitivity and spec-
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ificity of GALAD was 69 .2% and 91% respectively with 
cutoff 0 .689 . Area under the receiver operating charac-
teristic curve (AUROC) for GALAD was 0 .853 for HCC diag-
nosis, while that for AFP, AFP-L3 and DCP was 0 .764 . 0 .778 
and 0 .883 respectively . AUROC was significantly higher (p 
<0 .05) in GALAD in early stage (T1, T2) (0 .857) compared 
to AFP (0 .758), but not significantly different from AFP-L3 
(0 .756) or DCP (0 .784), while there was no statistical differ-
ence among GALAD and each biomarker in late stage 
HCC (stage T3, T4) (GALAD 0 .858, AFP 0 .785, AFP-L3 0 .819, 
DCP 0 .885) . GALAD score was higher for more advanced 
T stage HCC and highest in patients with vascular inva-
sion (LR-5v) . There was no difference in etiology or BMI 
in GALAD performance . Conclusion In this preliminary 
analysis of the retrospective chart review, performance of 
GALAD was significantly better for early stage HCC (Stage 
T1 and T2) than AFP, while there was no significant differ-
ence in performance between individual biomarkers and 
GALAD in advanced HCC (stage T3 or higher) .
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1627
The use of immunostains as a risk assessment 
tool in patients with hepatic adenomatosis
Ahyoung Kim, Daniela S. Allende, K. V. Narayanan Menon; 
Cleveland Clinic, Cleveland Heights, OH

Background: Hepatic adenomatosis (HA) is a rare entity 
defined as the presence of >10 adenomas . Although 
recent advances have suggested new molecular path-
ways and classification in hepatocellular adenomas, the 
studies are mostly based on isolated lesions and little is 
known in regards to patients with HA . In isolated hepa-
tocellular adenomas, nuclear expression of beta catenin 
and diffuse expression of glutamine synthetase have been 
associated with a higher risk of malignant transforma-
tion but limited data exist for patients with HA . Aim: The 
aim of our study was to characterize our population of 
patients with HA based on their immunohistochemical 
profile . Methods: 37 patients (all female) with > 10 hepa-
tocellular adenomas with available clinical, imaging, and 
histologic data from October 2000 to March 2016 were 
retrospectively studied . 18 of these 37 patients had avail-
able biopsy or resection specimens for further staining and 
were included in the study . The diagnosis of hepatocel-
lular adenoma was confirmed on H&E staining in all cases . 
According to current recommendations, the largest lesion 
was stained for beta catenin (BD Bioscience, 610153, clone 
14, 1:250) and glutamine synthetase (Millipore, MAB302, 
GS-6, 1:500) . Results: The average age at presentation was 
42 years . 15 out of 18 patients had a history of oral contra-
ceptive use . The largest adenoma was 6 .3cm on average 
(ranging from 2 .7 to 13 cm) . Hepatocellular adenoma was 
confirmed histologically in all patients either on biopsy or 
resection . All 18 patients demonstrated the lack of nuclear 
expression on beta catenin stain . In 12/18 cases, patchy 
perivascular staining was seen in glutamine synthetase 
(66%), while 5/18 cases (28%) demonstrated negative 
glutamine synthetase staining . Only 1/18 (5%) revealed 
diffuse glutamine synthetase staining . In 2/18, two sepa-
rate adenomas from the same patient were tested and 
both showed concordant staining patterns . Conclusion: 

This is one of the largest series of patients with HA . The 
lack of nuclear beta catenin and/or diffuse glutamine 
synthetase staining in the majority of our patients indi-
cates that HA may be linked to HNF1 alpha mutations 
and are not a high risk for malignant transformation . 
The concordant immunohistochemical profile seen in two 
patients is also consistent with anecdotal publications 
suggesting that the multiple adenomas seen in these 
patients typically carry the similar underlying molecular 
alterations . A small number of patients (5%) will show an 
immunostaining pattern of high risk for malignant trans-
formation, supporting biopsies and immunostaining of 
selected lesions in these patients to better assess their risk .
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Circulating Hepatocytes: A Liquid Liver Biopsy 
for Chronic Liver Disease
Irun Bhan, Lipika Goyal, Eric Tai, Melissa Choz, Srinjoy Sil, 
Shyamala Maheswaran, Daniel A. Haber, Andrew X. Zhu, 
Raymond T. Chung, David T. Ting; Massachusetts General Hos-
pital, Boston, MA

Background: The detection of circulating epithelial cells 
has utility as a “liquid biopsy” across a wide variety of 
cancers . Interestingly, several studies indicate these 
cells are shed by preneoplastic lesions, suggesting their 
presence is not exclusive to carcinogenesis . We recently 
reported combining microfluidic technology (the iChip) 
and a tissue-specific mRNA signature to detect circulating 
hepatic cells (CHCs) in hepatocellular carcinoma (HCC) . 
We now report the novel finding of CHCs in patients 
with chronic liver disease (CLD) who are at risk for HCC . 
Methods: Peripheral blood samples from HCC patients and 
CLD patients without malignancy were processed using the 
iChip to deplete hematopoietic cells . To identify hepatic 
cells, processed samples were analyzed using immunoflu-
orescence (antibodies against glypican-3 and cytokeratin) 
and RNA-sequencing . Results: By immunofluorescence, we 
identified CHCs in a similar proportion of CLD (46%, n=39) 
and HCC patients (48%, n=64, p=1) but in 0/10 healthy 
donors (p<0 .01) . There was a trend toward increased CHCs 
in active HCC (mean 5 cells/mL) compared to CLD (1 cell/mL) 
and treated HCC with no evidence of malignancy (2 cells/
mL, n=10) (non-significant) . CLD patients with cirrhosis 
had significantly higher CHC concentrations compared 
to those without cirrhosis (1 .9 vs . 0 .3 cells/mL, p<0 .05) . 
RNA-sequencing demonstrated increased sensitivity for 
CHC detection, with expression of the liver-specific tran-
script albumin in 82% (n=67) and 85% (n=52) of CLD and 
HCC samples, respectively . Furthermore, albumin expres-
sion correlated with other liver-specific RNA transcripts 
in both CLD and HCC samples . Conclusions: Circulating 
cells of hepatic origin can be detected in the peripheral 
blood of CLD patients and are increased in concentration 
in cirrhosis . Further study of CHCs may allow for a “liquid 
liver biopsy” to monitor CLD without conventional tissue 
biopsy .
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CHC (arrow) in iChip-processed blood detected by immuno-
fluorescence: DAPI nuclear stain (blue), CD45 (green), cyto-
keratin (red), glypican-3 (yellow)
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Serum lysyl oxidase-like 2 as a potential 
biomarker for diagnosis and treatment 
response in hepatocellular carcinoma
In Soo Oh, So Hee Kang, Wonseok Kang, Yong-Han Paik; 
Samsung Medical Center, Sungkyunkwan University School of 
Medicine, Seoul, Korea (the Republic of)

Background/Aim: Chronic liver injury induces excessive 
extracellular matrix (ECM) accumulation and results in 
hepatic fibrosis and cirrhosis . Liver cirrhosis is well known 
risk factor for the development of hepatocellular carci-
noma (HCC) . Lysyl oxidase-like 2 (LOXL2) mediates stabi-
lization of the major ECM proteins such as collagen and 
elastin via enzymatic cross-linking . In addition, LOXL2 
has been reported to be involved in the occurrence of 
HCC and metastasis by modifying the ECM components 
in the tumor microenvironment . In this study, we inves-
tigated the role of LOXL2 as a potential biomarker for 
diagnosis and treatment response in HCC . Methods: Serum 
LOXL2 levels were quantified using ELISA (R & D systems, 
Minneapolis, MN) from 20 HCC patients who underwent 
surgical resection and 20 cirrhotic patients without HCC 
as a control group . In HCC patients, pre- and post-oper-
ative serum LOXL2 levels were measured and compared . 
The relationship of the LOXL2 levels and clinical param-
eters associated with HCC was analysed . Results: Mean 
age of HCC and control group was 50 .9 and 55 .7 years, 
respectively (p=ns) . Among 20 HCC patients, 16 patients 
(80%) had background liver cirrhosis, and mean tumor 
size was 3 .69 ± 0 .45 cm . Pre-operative serum LOXL2 levels 
were higher in patients with HCC compared with control 
group (2 .89 ± 0 .92 vs . 1 .90 ± 1 .21 ng/mL, p=0 .006) . In HCC 
patients, post-operative serum LOXL2 levels were signifi-
cantly decreased after curative surgical resection (2 .89 ± 
0 .92 vs . 2 .19 ± 1 .25 ng/mL, p=0 .024) . There was no correla-
tion between LOXL2 levels and variable clinical parameters 
including tumor size, serum AFP levels, and serum PIVKA-II 
levels . Conclusion: Serum LOXL2 levels were significantly 
elevated in HCC patients compared to cirrhotic non-HCC 
patients . In addition, serum LOXL2 levels decreased after 

curative surgical resection suggesting LOXL2 as a potential 
biomarker for diagnosis and treatment response in HCC . 
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High glypican-3 expression: an independent 
unfavorable prognostic factor of surgically- 
resected hepatocellular carcinoma
Jun Akiba1, Satochi Hattori2, Osamu Nakashima4, Sachiko Oga-
sawara3, Atsuhiko Kato6, Toshihiko  Ohtomo5,  Hironori  
Kusano3, Reiichiro Kondo3, Masamichi Nakayama3, 
Yoshiki Naito1,3, Hirohisa Yano3; 1Department of Diagnostic 
pathology, Kurume university hospital, Kurume, Japan; 2Bio-
statistics Center, Kurume University, Kurume, Japan; 3Depart-
ment of Pathology, Kurume University School of Medicine, 
Kurume, Japan; 4Department of Clinical Laboratory Medicine, 
Kurume university hospital, Kurume, Japan; 5Project Planning 
& Coordination Department, Chugai Pharmaceutical Co., Ltd., 
Kurume, Japan; 6Safety Assessment Department, Chugai Phar-
maceutical Co., Ltd., Tokyo, Japan

Background: Although early detection of hepatocellular 
carcinoma (HCC) has improved the prognosis, the prog-
nosis of advanced HCC remains poor . Several studies have 
shown glypican-3 (GPC3) could be a good target for novel 
treatment for HCC . We evaluated an immunohistochem-
ical stain (IHC) of GPC3 and examined the correlation 
between GPC3 expression and clinicopathological factors 
by using surgical resected HCC . Materials and Methods: 
One hundred cases previously diagnosed as HCC were 
enrolled in this study . We performed IHC on paraffin-em-
bedded sections using the antibody for GPC3 . Immunoreac-
tivity was evaluated with grading from Score 0 to Score 3+ 
according to intensity and positive area . Cases with a GPC3 
Score of 2+~3+ and a Score of 0~1+ were defined as high 
and low GPC3 expression, respectively . GPC3 expression 
was compared between the main HCC nodule and tumor 
thrombi in the portal vein when the cases were associated 
with portal vein invasion . This study was approved by the 
ethics committee of Kurume University [approved #15279] . 
Results: Out of 100 nodules, 33, 14, 22, and 31 cases 
showed a GPC3 Score of 3+, 2+, 1+, and 0, respectively . 
There was no expression of GPC3 in adjacent non-tumor 
tissues . High GPC3 expression was significantly associated 
with HBV infection, smaller tumor size, aggressive macro-
scopic findings, high frequency of portal vein invasion and 
high clinical stage . For overall survival (OS), Kaplan-Meier 
curves confirmed that patients with high expression of 
GPC3 showed significantly worse prognosis (log-rank test 
P=0 .015) . In addition, in univariate analysis of OS, the pres-
ence of portal vein invasion and intrahepatic metastasis 
had a statistically significant impact . In multivariate anal-
ysis of OS, high GPC3 expression significantly remained . 
For progression free survival (PFS), Kaplan-Meier curves 
did not demonstrate significant differences between high 
and low GPC3 expressions, but showed trends on worse 
prognosis of the patients with high expression of GPC3 
(log-rank test P=0 .07) . In univariate and multivariate anal-
ysis of PFS after surgery, high GPC3 expression did not 
have a statistically significant impact . When GPC3 scores 
were compared between the main HCC nodule and tumor 
thrombi in the portal vein, GPC3 scores showed signifi-
cant correlation (P<0 .001) . Conclusion: We found that high 
GPC3 expression was significantly associated with several 
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aggressive clinicopathological factors except tumor size 
and could be an independent prognostic factor of surgi-
cally resected HCC . High GPC3 expression could predict 
patient prognosis independently of tumor size .
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Achieving SVR Does Not Prevent From Fibrosis 
Progession In Patients With FCH: Results From 
A Large French Prospective Multicentric ANRS 
CO23 Cupilt Cohort
Mylène Sebagh1, Claire Fougerou-Leurent2, Georges- 
Philippe Pageaux3, Vincent Leroy4, Jérôme Dumortier5, 
Sylvie Radenne6, Christine Sylvain7, Pascal Lebray8, Pau-
line Houssel-Debry9, Carole Cagnot10, Emilie Rossignol11, 
Hélène Danjou2, Aurélie Veislinger2, Didier SAMUEL12,13, Jean-
Charles Duclos-Vallee12,14, Audrey Coilly12,13; 1AP-HP Hôpital 
Kremlin-Bicêtre, Le Kremlin-Bicêtre, France; 2Hôpital Univer-
sitaire de Pontchaillou, Service de Pharmacologie, INSERM, 
CIC 1414 Clinical Investigation Centre, Rennes, France; 
3Département d’Hépato-gastroentérologie et de Transplan-
tation Hépatique CHU Saint-Eloi Université de Montpellier, 
Montpellier, France; 4Clinique Universitaire d’Hépato-Gas-
troentérologie, Pôle Digidune CHU de Grenoble, Grenoble, 
France; 5Unité de Transplantation Hépatique, Fédération des 
Spécialités Digestives, Hôpital Edouard Herriot, Hospices Civils 
de Lyon et Université Claude Bernard Lyon 1, Lyon, France; 
6Service d’Hépatologie, HCL, Hôpital de la Croix-Rousse, Lyon, 
France; 7Service Hépato-gastro-entérologie, CHU Poitiers, 
Poitiers, France; 8Service d’Hépatologie et de Transplanta-
tion Hépatique, AP-HP, Groupe Hospitalier Pitié-Salpêtrière, 
Paris, France; 9Hôpital Universitaire de Pontchaillou, Service 
d’Hépatologie et Transplantation Hépatique, Rennes, France; 
10Unité de recherché Clinique et Fondamentale sur les Hépa-
tites Virales, Agence Nationale de Recherche sur le Sida et les 
Hépatites Virales, Paris, France; 11Hôpital Universitaire de Pon-
tchaillou, Service de Pharmacologie, INSERM, CIC 1414 Clinical 
Investigation Centre, Rennes, France; 12Centre Hépato-Biliaire, 
AP-HP Hôpital Paul-Brousse, Villejuif, France; 13Univ Paris-Sud, 
UMR-S 1193, Université Paris-Saclay, Villejuif, F-94800, France, 
Villejuif, France; 14DHU Hepatinov, Villejuif, France

Background : Hepatitis C virus may recur after liver trans-
plantation (LT) in a severe form named fibrosing choles-
tatic hepatitis (FCH) . Historically, this recurrence leads to a 
rapid progression of fibrosis on the graft, associated with 
poor patient and graft survival . The prognosis has been 
dramatically improved by the use of DAA . In a previous 
work, we demonstrated that patients (pts) with FCH 
achieved a SVR in 95 .7% . All pts survived at 12 weeks of 
follow-up . The aim of the present study was to describe 
the evolution of histological features after treatment and 
longer outcome of pts treated for FCH after LT . Methods 
:The ANRS CO23 CUPILT study is a prospective cohort 
including 699 pts with HCV recurrence, treated with 2nd 
generation DAA . In the present study, we enrolled pts 
with a diagnosis of FCH, based on histological review and 
two graft biopsies, one before DAA-treatment, one after 
EOT . A single expert pathologist performed the histolog-
ical review, blinded from the clinical history . Results: We 
enrolled 17 liver recipients (male: 71%, median age 55 

years [49-60], HIV-coinfected: n=4, 23 .5%), with an active 
HCV recurrence (G1:94 .1%, G4:5 .9%) . The median time 
between LT and FCH diagnosis was 6 .0 months [3 .1-19 .3] . 
Treatment was based on SOF and NS5A inhibitor plus 
ribavirin (n=13), started at 11 .1months [3 .8-21 .4] after LT . 
The median MELD at baseline was 15, including 9 (56 .3%) 
pts with a MELD score >15 . At baseline, HCV viral load 
and total bilirubin were 6 .9 log10IU/mL [5 .9-7 .3] and 72 
μmol/L [22-147], respectively . SVR12 rate was 94 .1% (one 
relapse at week 4 after SOF-RBV discontinuation) . One 
patient died of HCC recurrence at 10 months and one was 
retransplanted at 4 months because of artery thrombosis 
despite achieving SVR . The delays between the pre and 
post-treatment biopsies and the EOT and the post-treat-
ment biopsy were 12 .4 months [11 .2-18 .9] and 5 .3 months 
[0 .6-6 .7], respectively . Fibrosis stages were as follows: 
F1, n=5, F2, n=9, F3, n=3 and F1, n=2, F2, n=9, F3, n=6 
on pre-treatment and post-treatment biopsies . Regarding 
the fibrosis progression, 2 (12%), 5 (29%) and 10 (59%) pts 
improved, stabilized or worsened . The activity declined 
in 9 (53%) and was stable in 7 (41%) . Ductopenia (27% 
to 56%) related to chronic rejection appeared in 4 (24%) 
pts . No sign of acute rejection and alloimmune hepatitis 
were observed . Specific features of FCH such as perisinu-
soidal fibrosis, cholestasis and cholangiolar proliferation 
disappeared in all pts . Conclusions : In pts treated for FCH 
after LT, fibrosis increases in 59% of pts; 35% are cirrhotic 
despite SVR . This result encourages physicians to treat pts 
earlier and to monitor fibrosis progression .
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1632 w
Sofosbuvir-based therapy is associated with 
higher incidence of de-registration for clinical 
improvement in hepatitis C patients awaiting 
liver transplantation: Analysis of SRTR- 
Symphony Database
W. Ray Kim1, Bethany Dellay3, Jeffrey H. Wang3, Yi Peng2, 
Anne Sexter2, Ajay Israni3; 1Stanford University, Stanford, CA; 
2Chronic Disease Research Group, Minneapolis, MN; 3HCMC 
Univ of MN, Minneapolis, MN

Background/Aims: Modern Direct Acting Antiviral agents 
(DAAs) may successfully treat patients with hepatitis C 
virus (HCV) infection and decompensated liver disease, 
leading some to clinical improvement . Patients awaiting 
liver transplantation (LT) represent a subgroup with 
most advanced hepatic decompensation . We investigate 
whether treatment with sofosbuvir (SOF)-containing 
regimens is associated with a higher incidence of waitlist 
removal for improved condition . Methods: Individual level 
data were linked between the Scientific Registry of Trans-
plant Recipients (SRTR) and the Symphony databases, the 
latter an integrated data source incorporating prescrip-
tion and pharmacy coverage in approximately 95% of LT 
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candidates with HCV . All adult patients with HCV on the 
LT list on 1/1/2014 (n=884) or placed on the list during 
2014 (n=1125) were identified in the SRTR database (total 
n=2009) . After the data linkage, 1150 unique patients had 
consistent coverage in Symphony . Patients who received 
SOF and those who did not were compared . The incidence 
of waitlist removal for improved condition was calculated, 
censoring all other causes of waitlist removal such as LT 
and death . Results: There were 211 patients (19%) who 
received SOF, of whom 34% (n=72) also received ribavirin . 
Other concomitant medications included diuretics (65%), 
lactulose (52%), rifaximin (38%) and beta blockers (43%) . 
SOF-treated and untreated patients were similar except 
for a higher proportion of private insurance (52 .6% versus 
43 .7%) and blood type O (52 .1% versus 42 .3%) receiving 
SOF . A larger proportion of patients with MELD<15 (64 .9% 
versus 47 .6%) received SOF . In Figure, the incidence of 
waitlist removal for improved condition was significantly 
higher in SOF-treated patients than in -untreated patients . 
Conclusion: In this population-based registry of LT waitlist 
registrants, treatment with SOF-containing DAA regimens 
was associated with meaningful improvement in clinical 
status, leading to increased removal from the waiting list .

Analysis based on time since 3 months after the first DAA 
prescription filled (SOF patients) versus time since registra-
tion (untreated patients)
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1633 w
No evidence of hepatitis B virus reactivation 
among liver transplant recipients treated with 
interferon-free regimens for hepatitis C virus 
recurrence (ANRS CO23 CUPILT Cohort)
Lina Mouna1,2, Emilie Rossignol8, Mariagrazia Tateo2,3, 
Jean-Charles Duclos-Vallee3,4, Christophe Duvoux9, 
François Durand10, Albert Tran11, Sylvie Radenne12, Val-
erie Canva-Delcambre14, Pauline Houssel-Debry13, 
Jérôme Dumortier15, Filomena Conti16, Victor de Ledinghen17, 
Vincent Leroy18, Nassim Kamar19, Vincent Di Martino20, Chris-
tophe Moreno21, Danielle M. Botta Fridlund23, Louis d'Al-
teroche22, Pascal Lebray24, philippe perre29, Camille Besch25, 
Christine Silvain26, François Habersetzer25, Maryline Deb-
ette-Gratien27, Armando Abergel28, Alpha Diallo5, Anne 
Marie Roque-Afonso1,6, Georges-Philippe Pageaux7; 1Virolo-
gie, AP-HP Hôpital Paul Brousse, Villejuif, France; 2Univ Par-
is-Sud, UMR-S 1193, Université Paris-Saclay, Villejuif, France; 
3Centre Hépato-Biliaire, AP-HP Hôpital Paul Brousse, Villejuif, 
France; 4DHU Hepatinov, Villejuif, France; 5Pharmacovigilance, 
ANRS, Paris, France; 6Univ Paris-Sud, Université Paris-Saclay, 
Villejuif, France; 7CHU Montpellier, Montpellier, France; 8CIC 
Inserm 1414, Rennes, France; 9Hôpital Henri Mondor, AP-HP, 
Créteil, France; 10Hôpital Baujon, AP-HP, Clichy, France; 11CHU 
Nice, Nice, France; 12hepatology, hôpital Croix Rousse, Lyon, 
France; 13hepatology, Hôpital Pontchaillou, Rennes, France; 
14hepatology, CHRU Lille, Lille, France; 15Hepatology, Hôpital 
Edouard Herriot, Lyon, France; 16Hôpital Saint Antoine, AP-HP, 
Paris, France; 17Hopital Haut-Leveque, Bordeaux, France; 
18Hôpital Michallon, Grenoble, France; 19CHU Toulouse, Tou-
louse, France; 20CHU Besançon, Besançon, France; 21Hôpital 
Erasme, Brussels, Belgium; 22Hôpital Trousseau, Tours, France; 
23Timone hospital, Marseille, France; 24Pitié-Salpêtrière, 
AP-HP, Paris, France; 25CHRU STRASBOURG, STRASBOURG, 
France; 26CHU POITIERS, POITIERS, France; 27CHU LIMOGES, 
LIMOGES, France; 28CHU ESTAING, CLERMONT-FERRAND, 
France; 29CHD Vendée, La roche sur yon, France

Background: Hepatitis C virus (HCV) is known to suppress 
Hepatitis B virus (HBV) replication and loss of HBV suppres-
sion following interferon-based or interferon-free HCV 
treatment has been reported . Liver transplantation (LT) 
offers a unique model to assess the risk of HBV reacti-
vation due to immunosuppression that may promote 
replication in patients with HBV markers, in the absence 
of prophylaxis . The purpose of this study was to assess 
the risk of HBV reactivation in LT co-infected HBV-HCV 
patients treated with DAAs for HCV recurrence . Methods: 
From October 2013 to December 2015, 699 liver recipi-
ents were enrolled in the prospective multicenter ANRS 
CUPILT C023 cohort . In the present study, we included 241 
patients with positive pre-transplant HBs antigen (n=18) or 
anti-HBc antibodies (n=223) who received DAAs regimens 
for HCV recurrence, with sofosbuvir in association with 
daclatasvir, simeprevir or ledipasvir +/- ribavirin . HBV DNA 
and ALT levels were assessed at baseline, end of treat-
ment (EOT) and 12 weeks after the completion of therapy 
(FUW12) . Results: Sustained Virological Response rate was 
96 .5 % . A decrease of ALT levels was observed (mean ±sd): 
82±76, 27±23 and 25±18 IU/ml at baseline, EOT and FUW12 
respectively . 18% received anti-HBV treatment before 
DAAs initiation . Detectable HBV DNA levels were observed 
in 7 patients (2 .9%) . None experienced ALT flares during 
follow-up . Among these 7 patients, 3 anti-HBc-positive 
patients at LT had undetectable HBV DNA at baseline (2 
experienced transient low-level HBV viremia and 1 has 
low level viremia at last follow-up before death from liver 
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unrelated cause), and 4 had detectable HBV DNA at DAA 
initiation . Among these 4 patients, 2 were HBsAg-posi-
tive at LT and 2 were anti-HBc-positive . The 2 AgHBs-pos-
itive patients at LT were on tenofovir at DAAs initiation 
and experienced transient HBV viremia; Among the 2 
anti-HBc-positive patients at LT, 1 had high level viremia 
at baseline and entecavir was introduced upon HBV 
DNA result with a virological response but he required 
a second LT; this patient was initially transplanted with 
an anti-HBc-positive liver graft and received no prophy-
laxis; the second patient had low level viremia throughout 
follow-up without HBV treatment and presented with 
multiple mutations within HBs gene explaining HBsAg 
negativity . Conclusion: No ALT flares and only transient 
HBV viremia without clinical consequence were observed 
in this cohort of HCV-HBV co-infected LT recipients treated 
with DAAs for HCV recurrence . However, HBV DNA levels 
must be assessed before DAAs initiation in both HBs Ag or 
anti-HBc-positive patients .
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1634
Molecular Characterization of Three Human 
Hepatitis E Virus (HEV) isolated in France
Ka-Cheung Luk, Kelly Coller, George Dawson, Gavin A.  
Cloherty; Infectious Diseases Research, Abbott Laboratories, 
Abbott Park, IL

Background: Hepatitis E virus (HEV) has four genotypes 
(GT1-4) . GT3 includes strains from humans, pigs and wild 
boars . Rabbit HEV is a distant member of GT3 . Pigs, wild 
boars and rabbits are considered as reservoirs of HEV 
for zoonotic transmission to humans, possibly through 
direct contact or the consumption of undercooked meat . 
HEV recombination between humans and pigs has been 
reported . Here we report a human HEV strain having a 
recombinant genome of GT3 and rabbit HEV . Methods: 
Three HEV RNA positive human plasma samples collected 
in France were purchased from Discovery Life Sciences . 
RNA was extracted on Abbott m2000sp and reverse tran-
scribed using SuperScript and random primers . Barcoded 
cDNA libraries were amplified using Nextera Sample Prep 
Kit and sequenced on Illumina MiSeq . Data was analyzed 

using CLC Genomics Workbench . Sanger sequencing on 
ABI3130 was performed to fill in gaps . To classify HEV, 
sequences from the three samples were aligned with 
83 HEV full-length reference genomes using MegAlign . 
Alignments were converted into PHYLIP using ForCon 
and gap-stripped using BioEdit . Phylogenetic analysis was 
performed with PHYLIP software . Recombination was 
analyzed using SIMPLOT and confirmed by constructing 
phylogenetic trees for each sub-fragment . Results: The 
full-length sequences, 7222 or 7224 nt excluding the poly A 
tail, of two of the three HEV strains were obtained . Phylo-
genetic analysis showed sequences were GT3 and closely 
grouped with wild boar HEV identified in Germany . In 
nucleotide identities, these two strains were 95% identical 
to each other, 77% to GT1, 78% to GT2, 91% to GT3, 79% 
to GT4 and 81% to rabbit HEV, verifying the GT3 status . A 
partial genomic sequence (2306 nt in total) was obtained 
from the third HEV . Phylogenetic analysis indicated this 
strain was distinct from any known HEV and stood alone 
in between the GT3 and rabbit HEV clusters . This strain 
was 75% identical to GT1, 76% to GT2, 81% to GT3, 77% 
to GT4 and 80% to rabbit HEV, indicating a novel diver-
gent strain associated with GT3 and rabbit HEV . A SimPlot 
analysis revealed a recombination of GT3 and rabbit HEV . 
Phylogenetic trees of sub-fragments confirmed the pres-
ence of GT3 and rabbit HEV sequences in the genome, 
supporting a recombinant of GT3 and rabbit HEV . Conclu-
sions: Our finding revealed a close genetic relationship of 
two French human HEV to German wild boar HEV, further 
implying zoonotic transmission of HEV between wild boars 
and humans . Our studies on the third HEV showed a novel 
divergent strain generated from a recombination between 
GT3 and rabbit HEV strains, providing a valuable hint for 
future research on HEV diversity .
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Longitudinal Analysis of Hepatitis E Virus (HEV) 
in a U.S. Cohort of HIV-Infected Liver and 
Kidney Transplant Recipients
Kenneth E. Sherman1, Ceejay L. Boyce1, Susan D. Rouster1, 
Burc Barin2, Norah Terrault3, Shyam Kottilil4, Jason Blackard1, 
Mohamed Tarek M. Shata1; 1Department of Medicine, Uni-
versity of Cincinnati, Cincinnati, OH; 2EMMES Corporation, 
Rockville, MD; 3University of California- San Francisco, San 
Francisco, CA; 4Institute of Human Virology, University of 
Maryland, Baltimore, MD

Background: HEV is an unrecognized cause of acute and 
chronic hepatitis among immunosuppressed patients 
with HIV or following solid organ transplantation . We 
evaluated prevalence, incidence, and clinical features of 
patients with HEV antibody responses in an HIV-infected 
cohort who underwent liver and/or kidney transplant . 
Methods: Patients enrolled in the NIH HIV Solid Organ 
Transplant Study (HIV-TR) were evaluated . Baseline and 
at least one post-transplant sample were assessed . Sera 
were analyzed for seroconversion, seroreversion, and asso-
ciated clinical characteristics of those patients were deter-
mined at approximately 3, 6, 12, and 24 month intervals 
following transplant . Presence of HEV IgG antibody was 
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determined using an ELISA assay (Wantai, China) . Results: 
Longitudinal analysis included subjects who received liver 
(n = 70) or kidney (n = 101) transplantation . In liver recip-
ients, 15/70 (21 .4%) had a positive HEV IgG antibody at 
baseline . Among kidney recipients, 19/101 (18 .8%) had a 
positive HEV antibody indicative of HEV infection prior to 
transplantation . The overall incidence of seroconversion 
(new HEV IgG antibody) following organ transplantation 
was 5 .5% in liver recipients and 0% in kidney recipients . 
Temporary or permanent seroreversion among those posi-
tive prior to transplant occurred in 6 of 15 (40%) following 
liver transplantation and in 6 of 19 (31 .6%) in kidney 
recipients . Appearance of anti-HEV IgG was noted at the 
first available sample after transplant in 2 subjects and at 
a later evaluation in a third subject . In this subject, the 
appearance of the antibody coincided with an increase in 
serum ALT to 123 U/ml . A liver biopsy revealed focal centri-
zonal necrosis . HCV was the suspected etiology . Among 
seroconverters, CD4 counts were at/near nadir levels at the 
time HEV antibody was first noted (mean 75 cells/mm3) . 
AST levels decreased in all liver recipients who had HEV 
antibody at baseline but subsequently seroreverted, but 
this pattern was more variable for ALT . 2 of 6 liver recip-
ients who seroreverted had a rejection episode that was 
treated with increased immunosuppression in the weeks 
prior to loss of antibody . Conclusion: Following liver trans-
plantation in HIV-infected persons, 5 .5% developed an 
antibody response to HEV . It is possible that seroconver-
sion occurred in some subjects because of acquisition of 
antibodies from the donor or from transplant-associated 
blood transfusions rather than a new infection . Further 
testing with HEV RNA and HEV IgM is planned . Interest-
ingly, such seroconversions were not observed in kidney 
recipients . Seroreversion may be influenced by the use of 
immunosuppression . Funded by NIDDK R01108362
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Direct-Acting Antiviral Regimens are Safe and 
Effective in the Treatment of Hepatitis C in 
Simultaneous Liver-Kidney Transplant Recipi-
ents
Anupama U. Nookala1, James F. Crismale2, Thomas Schiano2, 
Helen S. Te3, Joseph C. Ahn4, Mandip KC5, Mohamed A. Has-
san5, Coleman Smith1; 1MedStar Georgetown Transplant Insti-
tute, Washington, DC; 2Mount Sinai Hospital, New York City, 
NY; 3University of Chicago Medicine, Chicago, IL; 4Oregon 
Health and Sciences University, Portland, OR; 5University of 
Minnesota, Minneapolis, MN

Purpose Hepatitis C (HCV) remains the single most common 
etiology of end-stage liver disease leading to simultaneous 
liver/kidney transplant (SLKT) and has worse post trans-
plant survival compared to non-HCV patients . We aim to 
assess the effectiveness and tolerance of the direct acting 
antiviral (DAA) agents with or without ribavirin (RBV) in 

the treatment of HCV recurrence post SLKT . Methods This 
is a multicenter retrospective study of post-SLKT patients 
with HCV who have completed therapy with a DAA combi-
nation with or without RBV . Each center recorded virologic 
response, graft function, cell counts, immunosuppression, 
adverse events as well as achievement of SVR 12 and SVR 
24 . Results A total of 34 patients were analyzed . The group 
was predominantly Caucasian (38 .2%) males (82 .4%) with 
a median age of 64 years old . Median time from SLKT to 
treatment initiation was 50 .8 months . Genotype 1a was 
the most common (64 .7%) followed by both genotype 1b 
and 3 (14 .7% each) . Median viral load prior to initiation 
of treatment was 2,759,431 IU/mL and median ALT before 
starting therapy was 57 units/L . Median creatinine was 
1 .41mg/dL and eGFR was 48 .68 mL/min/1 .73m2 . Seventeen 
(50%) patients had an available liver biopsy; 29 .4% had 
stage 0, 17 .6% had stage 1, 23 .5% had stage 2, 11 .8% 
had stage 3, and 17 .6% were cirrhotic . 73 .5% were treat-
ment-naïve . 16 patients were treated LDV/SOF (47 .1%) 
alone, 7 were treated with LDV/SOF+RBV (20 .6%), and the 
remainder were treated with other DAA combinations ± 
RBV . 94 .1% reached SVR12 and 24; one had SAE requiring 
premature cessation of treatment, the other had NS5A 
resistance . 64 .7% had no clinical side effects . 3 deaths 
occurred, but were unrelated to treatment . One patient 
had liver graft rejection and was started on prednisone 
and increased tacrolimus, but did achieve normalization 
of liver function tests and went on to complete treatment 
and attained SVR . 10 patients had mild adjustments to 
immunosuppression . Median renal function remained 
stable for the duration of treatment . There were no liver 
graft losses and no renal rejection or losses . Conclusion 
We demonstrated that DAA combinations with or without 
RBV use for recurrent HCV in patients who have received 
a SLKT resulted in a remarkable SVR rate of 94 .1% . The 
treatments were well tolerated in a majority of studied 
patients . Treatment response was similar in RBV-free 
versus with RBV and therefore may consider RBV-free regi-
mens in SLKT patients to prevent the side effects of RBV . 
Further larger studies are needed to confirm these results 
and seek the optimum treatment regimen amongst the 
DAA combination options for this unique patient popu-
lation .
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1637
Outcome of liver transplant for HBV related 
acute-on-chronic liver failure in the era of more 
potent antiviral agents
Qinyang Liu, Kenneth S. Chok, Chung-Mau Lo; University of 
Hong Kong, NT, Hong Kong, Hong Kong

Background: For hepatitis B virus related acute-on-chronic 
liver failure (HBV-ACLF), antiviral therapy and liver trans-
plantation are the mainstays of treatment . With the 
introduction of newer and more potent oral anti-HBV 
nucleos(t)ide analogs (e .g . entecavir, tenofovir), it is 
currently unclear whether their use would result in supe-
rior transplant outcome when compared to older agents 
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(e .g . lamivudine) . This study aims at delineating the effect 
of use of more potent oral nucleos(t)ide analogs on trans-
plant outcome in these patients . Method: 253 consecutive 
patients who received liver transplant for HBV-ACLF from 
2000 to 2013 at our center were included . In all patients, 
antiviral therapy was initiated before liver transplanta-
tion . Patients were divided into two groups, the group 
which received newer antiviral agents (entecavir, teno-
fovir; n=130), and the group which received older antiviral 
agents (lamivudine; n=123) . Their peri-operative condi-
tions, complications, biochemical parameters, and survival 
outcomes were compared . Results: Pre-operative MELD 
score was lower in new antiviral recipient group compared 
to old antiviral recipient group (32 vs 35; p=0 .002); lower 
level of pre-operative serum total bilirubin (396 vs 573; 
p<0 .001) and serum creatinine level (93 vs 106; p=0 .001) 
were both seen in the new antiviral recipient group . The 
highest level of LDH (493 vs 899; p=0 .004) and bilirubin 
(197 vs 262; p<0 .001) in 1st week post-operatively were 
both lower in new antiviral recipients . Comparison of 
post-operative parameters in 1st month post-operatively 
shows the new antiviral recipient group has statistically 
significant lower prothrombin time (post-operative day 1, 
7, 14, 30), LDH (POD1, 7, 14), total bilirubin (POD1, 7, 14, 
30), NH3 (POD1, 7); and higher albumin (POD1, 14) . There is 
no statistically significant difference between the hospital 
mortality, ICU stay, overall complications, and survival 
outcome of the two groups; with 5-year graft survival 
being 87 .7% and 91 .9% respectively, and 5-year patient 
survival being 87 .7% and 92 .7% respectively . Pleural 
effusions were common early complications, and is less 
prevalent in the group receiving new antiviral (31 .5% vs 
38 .2%; p=0 .001) . Conclusion: Deployment of newer, more 
potent antiviral agents (e .g . entecavir, tenofovir) before 
liver transplant, compared with the use of older agents 
(e .g . lamivudine), was associated with better biochem-
ical outcomes both pre-operatively (lower total bilirubin, 
creatinine) and post-operatively (lower prothrombin 
time, LDH, total bilirubin, NH3, and higher albumin), and 
is therefore preferred . The two groups had comparable 
graft survival and patient overall survival .
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DAAs Therapy Before Liver Transplant In 
Patients With Hepatocellular Carcinoma And 
HCV Liver Disease
Sonia Pascual1,2, Javier Irurzun3, Maria Rodriguez1, Gon-
zalo Rodriguez4, Pablo Bellot1,2, Fernando Carnicer1, 
Paola Melgar4, Juan M Bernabe3, Candido Alcazar4, Mari-
ano Franco4, Jose María Palazón1, Félix Lluis4; 1Gastroenter-
ology. HGU Alicante, Liver Unit, Alicante, Spain; 2CIBERehd, 
Alicante, Spain; 3Radiology deparment. HGU Alicante, Ali-
cante, Spain; 4Surgery department. HGU Alicante, Alicante, 
Spain

 Background and aims: Nowadays, Hepatocellular carci-
noma (HCC) is the leading cause of liver transplant (LT) in 
patients with cirrhosis and HCV infection . In the last years, 
Direct-Acting Antivirals (DAAs) regimens have achieved 
high rates of Sustained Viral Response (SVR) in most of 
these patients but emerging reports suggest that HCC 
recurrence after curative treatment (surgery, radiological 
ablation and TACE) may be higher and even more aggres-

sive after DAAs therapy in patients with hepatitis C virus 
(HCV) infection, but little information has been reported 
about recurrence after LT in this setting . The aim of the 
study has been to evaluate the recurrence of HCC after 
LT in our cohort of patients and the eventual relation to 
DAAs treatment of HCV before LT . Methods: 145 patients 
(84 HCC) have been transplanted between September 
2012 and December 2016 . Demographic, clinical, DAAs 
treatment and tumour characteristic variables were 
collected . Continuous variables are reported as mean ± SD 
or median and limits as appropiate and categorical vari-
ables as frequency or percentages . Statistical differences 
of basal characteristics between groups were analyzed 
using the Chi square test for categorical data and the t or 
anova test for quantitative data . The overall survival was 
defined as the timeframe between LT and death or end 
of follow-up (may-2017) . The Kaplan-Meier analysis and 
log-rank test were used to compare survival and recur-
rence curves . P values of <0 .05 were considered to indi-
cate significance . All calculations were performed using 
the SPSS 19 .0 software . Results: 76% were men, median 
age 57 years old (31-70), MELD 15 (6-38), 39% alcohol, 
21% HCV and 11% alcohol+HCV . Overall survival was 47 
months (CI 95% 43 .9-50 .8), without differences between 
HCC (46 .9 months CI 95% 42-51) and no HCC patients (46 .6 
months CI 95% 41-51) (p=0 .7) . Etiology of liver disease in 
HCC patients were 17% alcohol, 31% HCV and 13 % alco-
hol+HCV, median AFP 21 UI/ml (1-412), MELD 12 (6-28), 
and in 61% of patients the HCC was treated before LT 
(90% TACE) . Mean follow up post-LT of HCC patients was 
18 months and mean time to recurrence (n=6, 3 HCV, 2 
HBV, and 1 alcohol) was 9 month (2-17) . 15 patients with 
HCC were treated with DAAs before LT (100% SVR) and 10 
patients were treated with TACE in the waiting list . Mean 
time between SVR and end of follow up period was 13 
months (2-21 .2) . Only one of these patients treated with 
DAAs before LT had a metastatic recurrence 5 months 
after transplant . Conclusion: Treatment with DAAs before 
liver transplant in patients with HCV and HCC does not 
increase recurrence rate of HCC in the first months after 
SVR and LT .
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Impact of direct-acting antiviral therapy on the 
need for liver transplantation related to hepa-
titis C in Germany
Kerstin Herzer2,14, Guido Gerken2, Daniela Kroy3, 
Frank Tacke3, Julius Plewe4, Dennis Eurich4, Ulrich Spengler5, 
Christian P. Strassburg5, Martin W. Welker6, Sven Pischke7, 
Martina R. Sterneck7, Arianeb Mehrabi8, Karl Heinz Weiss8, 
Adam Herber9, Thomas Berg9, Tim Zimmermann10, 
Peter R. Galle10, Hauke Heinzow11, Hartmut H. Schmidt11, 
Thomas von Hahn12,13, Yvonne Serfert1, Michael P. Manns12,13, 
Stefan Zeuzem6, Heiner Wedemeyer12, German Hepatitis 
C-Registry1; 1Leberstiftungs-GmbH Deutschland, Hannover, 
Germany; 2Department of Gastroenterology and Hepatology, 
University Hospital Essen, University of Duisburg Essen, Essen, 
Germany; 3Department of Medicine III, University Hospital 
Aachen, Aachen, Germany; 4Department of General, Visceral 
and Transplant Surgery, Charité Campus Virchow-Klinikum 
(CVK), Berlin, Germany; 5Department of Internal Medicine I, 
University Hospital Bonn, Bonn, Germany; 6Department of 
Internal Medicine I, University Hospital Frankfurt, Frankfurt 
am Main, Germany; 7Department of Medicine I, University 
Medical Center Hamburg-Eppendorf (UKE), Hamburg, Ger-
many; 8Department of Internal Medicine IV, Heidelberg 
University Hospital, Heidelberg, Germany; 9Department of 
Gastroenterology and Rheumatology, University Hospital 
Leipzig, Leipzig, Germany; 10I. Dept. of Medicine, University 
Medical Center of the Johannes Gutenberg University Mainz, 
Mainz, Germany; 11Department of Transplant Medicine, Mün-
ster University Hospital (UKM), Münster, Germany; 12Depart-
ment of Gastroenterology, Hepatology and Endocrinology, 
Hannover Medical School, Hannover, Germany; 13German 
Center for Infection Research (DZIF), Hannover-Braunschweig 
Site, Germany; 14Department of General, Visceral and Trans-
plantation Surgery, University Hospital Essen, University of 
Duisburg Essen, Essen, Germany

Background: The introduction of direct-acting antivirals 
(DAAs) against HCV has recently been associated with a 
decline in liver transplantations (LT) for HCV infection in 
the United States . Similar data for European countries 
are lacking, partly due to delayed availability of DAAs . 
We aimed to investigate the impact of DAA therapy on 
the need for LT due to HCV in Germany, where inter-
feron (IFN)-free therapies became available in January 
2014 . Methods: Data on indications for LT, number of 
patients who received LT with or without HCV, patients 
who were treated for HCV on the waiting list, and treat-
ment outcome were collected from 11 German transplant 
centers for the years 2010-2016 . More than 55% of all liver 
transplantations performed in Germany were covered by 
our analysis . Results: Absolute numbers of adult cadaveric 
liver transplants decreased in all centers between 2010 
(n=610) and 2016 (n=488), indicating the widening gap 
between donor organ supply and demand . However, the 
ratio of patients with actively replicating HCV infection at 
time of listing decreased in the same time from 18% to 9% 
(Figure) . Similarly, the percentage of patients transplanted 
with active HCV infection declined from 20% to 14% . HCV 
treatment on the waiting list was successful in less than 
half of the patients before the introduction of DAAs, 
while in 2015 and 2016 almost all patients who received 
HCV treatment on the waiting list achieved sustained viral 
response (SVR) . Moreover, while almost 30% of patients 
used to stop treatment due to side effects before 2014, 
none of the patients who underwent HCV therapy on the 
waiting list had to stop treatment ever since . Conclusions: 

The introduction of IFN-free DAA therapies was associated 
with a decrease in the proportion of HCV patients listed 
for LT as well as HCV patients requiring LT . Treatment 
of HCV on the LT waiting list became significantly more 
effective and tolerable .

Percentage of HCV patients of total listed and total transplanted patients 
between 2010 and 2016
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Risk Factors for Acute Cellular Rejection During 
Direct Acting Antiviral Therapy for Hepatitis C 
Recurrence in the Allograft
Michael W. Rowley1,2, Myunghan Choi3, Anil B. Seetharam4,2; 
1Internal Medicine, Banner University Medical Center Phoenix, 
Phoenix, AZ; 2University of Arizona College of Medicine Phoe-
nix, Phoenix, AZ; 3Nursing and Healthcare Innovation, Arizona 
State University, Tempe, AZ; 4Transplant and Advanced Liver 
Disease Center, Banner University Medical Center Phoenix, 
Phoenix, AZ

Rationale: Direct acting antiviral (DAA) therapy for hepa-
titis C (HCV) recurrence after liver transplant (LT) is highly 
efficacious with utilization attenuating development of 
allograft fibrosis . DAA therapy induces rapid decline in 
viral levels and allograft inflammation; however, asso-
ciated improvement in graft function may be linked 
to increased risk of acute cellular rejection (ACR) . Risk 
factors for ACR with DAA therapy require further study . 
Aims: Determine incidence and predictors of ACR after 
DAA treatment for non-fibrosing cholestatic HCV recur-
rence . Methods: Retrospective cohort study identifying 
89 consecutive patients undergoing DAA therapy after 
LT (2014 to 2017) . Primary endpoint: incidence of biopsy 
proven ACR during or within 3 months of DAA comple-
tion . Clinical host and donor demographics, history of prior 
biopsy proven rejection, immunosuppression regimen, 
serial tacrolimus (FK) levels, presence of allograft cirrhosis, 
viral loads (VLs; HCV RNA PCR, SonoraQuest, Phoenix, AZ), 
genotype, treatment duration, DAA regimen and timing 
of treatment from LT collected . VLs at week 4, 8, and 12; 
end of treatment response, sustained virologic response 
at 12 weeks (SVR12) and treatment discontinuation tabu-
lated . Variables analyzed to determine predictors of ACR: 
categorical with Fisher’s exact and Chi-square tests, and 
continuous with Levene’s and t-test; p<0 .05, significant . 
Variables with p<0 .25 entered into multiple logistic regres-
sion; p<0 .05, significant . Results: 78 of 89 (88%) achieved 
SVR12 at mean of 49 months (range 7-311) from LT . 
Cohort included 7% with allograft cirrhosis; DAA regimens 
were 99% sofosbuvir based with 80% use of ribavirin; 3% 
discontinued treatment . 8 of 89 patients (9 .0%) developed 
biopsy proven ACR during or within 3 months of DAA . 
On univariate analysis: duration between LT and treat-
ment initiation ≤12 months vs >12 months (28% vs 1 .6%, 
p<0 .001) and detectable VL at 4 weeks (38 .9% vs 1 .4%, 
p<0 .001) were associated with increased incidence of 
ACR . FK levels at 4 and 12 weeks and need for treatment 
discontinuation; p<0 .25 . On multiple logistic regression, 
time to treatment ≤12 months vs >12 months (OR=28 .6, 
p=0 .007) was a significant predictor of ACR, controlling for 
prior rejection, 4 and 12 week FK levels, and detectable VL 
at 4 weeks . Conclusion: DAA therapy is highly tolerable 
and efficacious post LT; rapid decline in allograft inflam-
mation with viral clearance and improvement in graft 
function may predispose to alloreactivity despite seem-
ingly adequate immunosuppression . Risk for ACR appears 
highest in the first year after LT, mandating intensive 
management of immunosuppression during this period .
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Influence of DAA treatment on waitlisting 
and transplant rate (TR) for HCV related liver 
disease: preliminary results of a single center 
experience.
Claudia Iegri1, Luisa Pasulo1, Anna Baldan1, Michele Colledan2, 
Maria Grazia Lucà1, Domenico Pinelli2, Laura Sangiovanni1, 
Arianna Ghilardi3, Stefano Fagiuoli1; 1Hepatology and Liver 
Transplant Unit, ASST Papa Giovanni XXIII, Bergamo, Italy; 
2Surgery Department, ASST Papa Giovanni XXIII, Bergamo, 
Italy; 3FROM Foundation, ASST Papa Giovanni XXIII, Bergamo, 
Italy

BACKGROUND AND AIM: The availability of DAAs has 
allowed the treatment of HCV infection in the setting of 
OLT either before, during the waiting period and after 
LT . Therefore, a reduction of HCV prevalence, a relative 
increase of HCV transplant for HCC rather than ESLD and 
increasing waitlist removal for improvement should be 
expected . We aimed to assess the prevalence of HCV-re-
lated listed and transplanted pts from 2005 to 2016 and 
the improvement rate (IR) . METHODS: From Jan 2005 to 
Dec 2016,823 pts were consecutively listed at our center 
(629 -76%- were transplanted) . We identified 3 groups (G): 
GA-IFN age(2005-2011); GB-First Generation DAA(2012-
2014) and GC- Second generation DAAs (2015-2016) . 
Data were retrospectively analyzed . RESULTS: The mean 
prevalence of patients listed for HCV(both ESLD+HCC) in 
GC(31%) was lower than in the other group, although 
the difference was not significant (GA vs C:p=0 .61;GB vs 
C:p=0 .06) A decreasing number of pts listed for HCV-ESLD 
(GA:38%;GB:42%;GC:32%) and an increase of HCV-HCC 
(GA:54%;GB:55%; GC:58%)was observed in the last two 
years (p= ns) . 219 pts were transplanted for HCV-related 
liver disease (52% for ESLD, 48% for HCC) . The transplant 
rates for HCV-ESLD was stable during the observation (from 
30%-GB-up to 36%-GC, p=0 .5) . The TR for HCV-HCC was 
significantly lower in GC(50%) than in GB (56%;p=0 .02;The 
ratio HCV OLT/overall listed pts achieved a nadir in group 
C (20%), significantly lower than in GB (33%; p= 0 .008) 
and GA (28%;p= 0 .056; GCvsGA+B -29%;p=0 .02) . The ratio 
HCV OLT/HCV listed showed a progressive decrease with a 
significant difference between GA and GC (GA- 79%; GB 
69%; GC 61%;GA vs GC:p=0 .02;GB vs GC:p=0 .09;GA vs GB 
p=0 .09) . The IR of HCV waitlisted pts in the last two years 
was higher than in the others(GC:15% - all DAA treated-vs 
GB:1%;p=0 .02) vs GA (7%;p=0 .07) . CONCLUSION:Our data 
shows a clear trend toward an overall reduction of HCV 
prevalence in patients listed per OLT after just 2 years of 
DAAs . As expected a relative prevalence of HCC rather 
than ESLD has been shown . The IR observed in waitlist 
treated pts is consistent with the recent literature . The 
need for transplant in HCV pts is bond to dramatically 
decrease in the next few years; as a consequence an expan-
sion of other LT indications should be expected .
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Retrospective Review of Liver Transplantation 
of UNOS-Defined Hepatitis C Positive Donors 
into Hepatitis C Naïve Recipients
Heather O’Dell1, Joseph A. Awad2, Roman Perri1, 
Andrew Scanga1, Chan Y. Chung1, Natasha J. Schnei-
der1, Sunil K. Geevarghese1, D. Lee Gorden1, Katie Haf-
ner1, Katie Roll1, Michael K. Porayko1, Alison Rafferty2, 
John K. Wright1; 1Liver Transplant, Vanderbilt University Med-
ical Center, Nashville, TN; 2Liver Transplant, Tennessee Valley 
Veterans’ Affairs, Nashville, TN

Background: Given the improved efficacy and tolerability 
of Hepatitis C (HCV) therapy, consideration was given to 
accepting HCV positive organs for select HCV naïve recipi-
ents for liver transplantation (LT) . Aims: (1) To determine 
the rate of post-LT HCV infection in this patient popu-
lation . (2) To assess the response to treatment for those 
who develop post-LT HCV infection . Methods: For patients 
identified by the LT selection committee as having a MELD 
score that was not reflective of their pre-LT mortality, the 
risks and benefits of accepting a UNOS-defined HCV posi-
tive organ were discussed with the patient and consent 
was obtained prior to proceeding with LT . Five HCV-naïve 
patients, between March 2016 and April 2017, underwent 
LT with documented HCV positive donors . Per UNOS stan-
dards, donors are considered HCV positive if either HCV 
antibody (Ab) testing or HCV Nucleic Acid Amplification 
Testing (NAT) is positive at time of donation . Recipient 
age, gender, etiology of liver disease, HCV Ab and NAT 
was obtained within 30 days after LT in all patients . For 
patients who did not demonstrate active HCV infec-
tion, ongoing serial surveillance virologic testing was 
performed . For those patients requiring HCV therapy, 
treatment regimen, duration, rapid viral response (RVR) 
and sustained virologic response (SVR) data was collected . 
Results: Of the five HCV positive donors, three were HCV 
Ab positive but NAT negative and the corresponding three 
recipients did not develop active HCV infection with unde-
tectable HCV viral load levels post-LT . Two donors were 
both HCV Ab and NAT positive with the corresponding 
two recipients developing active HCV infection post-LT, 
both genotype 1a . These recipients initiated HCV treat-
ment within 30 days of LT with combination ledipasvir/
sofosbuvir for 12 weeks . Both patients demonstrated RVR . 
One patient has confirmed SVR12 and one confirmed 
SVR24 . Neither reported any treatment side effects and 
completed full therapy with no modifications in HCV treat-
ment or immunosuppression regimen . Conclusion: Liver 
transplantation recipients who accepted UNOS-defined 
HCV positive donors, with positive HCV Ab but negative 
HCV NAT, did not acquire HCV infection post-LT to date . 
Those patients who received a HCV NAT positive donor 
did develop HCV infection and underwent successful HCV 
treatment without complications . The use of UNOS-de-
fined HCV positive donors in HCV negative recipients 
appears feasible and safe and deserves further study .
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The effects of SVR and early HCV treatment 
on metabolic risk factors in patients post-liver 
transplantation.
Rajani Sharma1, Marcela Laurito1, Robert S. Brown2,1, Eliza-
beth C. Verna1; 1Transplant Hepatology, Columbia University 
Medical Center, New York, NY; 2Division of Gastroenterology 
and Hepatology, Weill Cornell Medical College, New York, NY

Background: In the era of direct acting anti-viral (DAA) 
agents, hepatitis C virus (HCV) infection can now be 
successfully treated in liver transplant (LT) recipients . 
However, the effects of sustained viral response (SVR) and 
the timing of treatment on post-LT complications including 
hyperglycemia, metabolic syndrome (MS) and associated 
accelerated recurrent fibrosis remain unknown . Methods: 
All adults with HCV viremia who underwent LT between 
9/2007-4/2014 were retrospectively evaluated . MS was 
defined by the US National Cholesterol Education Program 
Adult Treatment Panel III guidelines . SVR was defined as 
an undetectable viral level at 12 weeks post-treatment . 
Early HCV treatment was defined as achievement of SVR 
within 1-year post-LT . Results: 175 patients with HCV 
underwent LT in the study period . The median age was 
58 years, 71% were male . Median time from LT to last 
follow-up was 44 months . 70% had post-LT MS and 30% 
did not . The development of significant recurrent fibrosis 
(61% vs . 23%, p<0 .001) and post-LT mortality (29 .5% 
vs . 13 .2%, p=0 .02) were significantly associated with 
post-LT MS . 106 patients were treated for HCV post-LT 
and achieved SVR with post-LT antiviral therapy, of which 
21 (20%) were treated early and 85 (80%) were treated 
late . 89 (84%) patients were treated with interferon-free 
DAA combinations . Among patients with SVR, 52% had 
pre-LT MS and at the time of last follow up post-LT, the 
proportion slightly increased to 71%, but with a trend 
towards decreased rates in patients treated early (59% 
vs . 72%, p=0 .27) . In addition, at 1-year post-LT, there was 
a trend towards decreased rates of elevated BMI among 
patients treated early v . late (33% v . 58%, p=0 .28) . Median 
creatinine values at LT (0 .88 v . 0 .94, p=0 .88) and at 1 year 
post-LT (1 .1 vs 1 .2, p=0 .60) were similar between patients 
treated early v . late . Conclusions: Post-LT MS affects the 
majority of LT recipients with HCV and leads to a 3-fold 
increase in the risk of significant fibrosis in the absence 
of preemptive HCV treatment . HCV is also associated with 
important extrahepatic manifestations including insulin 
resistance, metabolic syndrome and kidney failure . Our 
preliminary data in this ongoing cohort suggest that 
there may be a benefit to early antiviral therapy that 
extends beyond prevention of liver disease, including a 
trend towards decreased rates of metabolic syndrome and 
decreased BMI .
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Is Telbivudine-Induced Polyneuropathy/Myop-
athy Reversible in Liver Transplant Recipients?
Ilker Turan1, Suna Yapali2, Fulya Gunsar1, Murat Zeytunlu3, 
Galip Ersoz1, Ulus S. Akarca1, Zeki Karasu1; 1Division of Gastro-
enterology, Ege University Faculty of Medicine, Izmir, Turkey; 
2Division of Gastroenterology, Acibadem University Faculty of 
Medicine, Istanbul, Turkey; 3General Surgery and Liver Trans-
plantation, Ege University Faculty of Medicine, Izmir, Turkey

Background Previously we showed that telbivudine had 
a favorable effect in the improvement of renal function 
and was effective in the prevention of hepatitis B virus 
infection recurrence in the liver transplant (LT) recipients . 
However, the risk of development of polyneuropathy/
myopathy was so high that deters the use of telbivudine 
in LT recipients (Turan I, et al . Liver Transpl 2015;21:1066-
75) . In the present study, we aimed to determine whether 
polyneuropathy/myopathy is reversible after discontinu-
ation of telbivudine . Methods The patients who devel-
oped polyneuropathy/myopathy in the previous study 
were included . Clinical symptoms of polyneuropathy and 
myopathy (i .e ., muscle weakness, muscle pain/tenderness, 
altered sensation, numbness, and tingling) were followed 
on each clinic visit (every 3 months) after discontinuation 
of telbivudine . Symptoms were graded by the patient on 
a scale of 0-10, where 10 was complete continuation of 
complaints . Electrophysiological tests, including nerve 
conduction studies and electromyography were performed 
at least 1 year after discontinuation of telbivudine . Results 
Twenty-six patients (21 male, 5 female), with a mean age 
of 58 .6±8 .3 years were included . The median duration of 
telbivudine use was 10 .5 months (range, 2-21 months) . The 
median follow-up after cessation of telbivudine was 42 .5 
months (range, 30-54 months) . 62% (16/26) of the patients 
reported complete resolution of the symptoms during the 
follow-up period . Only one patient was pregabalin-depen-
dent for symptom control . Ten (38%) patients reported 
variable degree of clinical symptoms with a median scale 
of 7 (range, 1-10) . Of these 4 (40%) reported persistence 
of symptoms . Electrophysiological studies were available 
for 23 patients . Of these; only 2 had normal electrophys-
iological findings during telbivudine treatment and after 
discontinuation of treatment . Electrophysiological abnor-
malities persisted in 14 (61%) patients and worsened in 2 
(8 .7%) patients while 3 (13%) patients showed complete 
and 2 (8 .7%) patients showed mild improvement . Conclu-
sion About one third of patients remained symptomatic 
after discontinuation of telbivudine . Despite the improved 
symptom scale of the patients, persistence of electrophysi-
ological disturbances were observed in the majority of the 
patients . 
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Differences in waitlist mortality for adult 
women versus others may be eliminated by a 
minor change to pediatric donor allocation 
policies
Jin Ge1, Richard Gilroy2, Jennifer C. Lai3; 1Department of Med-
icine, University of California, San Francisco, San Francisco, 
CA; 2Liver Transplant Program, Intermountain Medical Center, 
Murray, UT; 3Department of Medicine, Division of Gastroen-
terology/Hepatology, University of California, San Francisco, 
San Francisco, CA

Background: Women (W) have greater susceptibility to 
waitlist (WL) mortality than men (M) . This may be due, in 
part, to lack of size-appropriate livers for W . We hypoth-
esized that how one accesses liver offers from pediatric 
deceased donors, who are smaller, might alleviate sex 
disparity in WL mortality . Methods: We analyzed offers 
of US deceased donor livers that were ultimately trans-
planted (DDLT) 1/10-12/14 . Adult (≥18y) candidates who 
received any offers were classified into four cohorts based 
on sex and the first liver offer they received: pediatric 
(<18y, “pedi-first”) vs . adult (≥18y, “adult-first”) donor 
livers . Competing risks regression (competing risk=DDLT) 
associated receipt of first offer with WL mortality (=death/
delisting), and adjusted for ABO, MELD at first offer, UNOS 
region, and clinical characteristics . Subgroup analysis 
explored “small” adults, defined as <25%ile height (hgt) 
for the cohort (<165cm) . Results: 1,569 pedi-livers (80% > 
age 11y, median age 15y, DRI1 .27) and 26,054 adult-livers 
(median age 44y, DRI1 .46) were offered to 21,150 adult 
W and 39,349 M . Overall acceptance rates for offers were 
48% and 80% for adult-livers offered to W and M while 
those for pedi-livers were 63% and 63%, respectively . 
7 .2% (1,526/21,150) W and 6 .7% (2,639/26,054) M received 
a pedi-first offer . Comparing pedi-first to adult-first W, 
median days to first offer was 60 vs . 38d, first offer accep-
tance was 9 .2% vs . 7 .8%, median total # offers was 4 vs . 5, 
MELD at first offer was 17 vs . 18 . In adjusted multivariable 
analysis, compared to adult-first M, adult first W had a 
higher WL mortality (sHR1 .10, 95%CI 1 .06-1 .15, p<0 .01) 
while pedi-first W had the standard risk (sHR0 .96, 95%CI 
0 .85-1 .08, p=0 .50) [Fig] . We then explored the impact of 
hgt on this association . Median hgt among pedi vs . adult 
donors was 167cm and 173cm . Median recipient hgt for 
both pedi-first and adult-first W were 163cm and both 
pedi-first and adult-first M were 178cm while 62% of all 
W and 6% of all M were classified as “small” . Among 
“small” adults, compared to adult-first M, pedi-first W 
had a 19% lower WL mortality in adjusted multivariable 
analysis . Conclusions: The sex disparity in WL mortality 
is NOT observed among W who receive a pedi-liver offer 
first . This benefit appears to be strongest for smaller W . 
Our data provide compelling evidence for prioritizing W 
over M in the allocation of the ~300 pedi-livers/yr currently 
seen by adults .
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Prognosis after non-curative resection for 
hepatocellular carcinoma: an analysis using 
nationwide survey data in Japan
Takatsugu Matsumoto1,2, Keiichi Kubota1,2, Taku Aoki1,2, 
Namiki Izumi2, Masumi Kadoya2, Shoji Kubo2, 
Takashi Kumada2, Norihiro Kokudo2, Michiie Sakamoto2, 
Tadatoshi Takayama2, Osamu Nakashima2, Yutaka Mat-
suyama2, Masatoshi Kudo2; 1Gastroenterological Surgery, 
Dokkyo Medical University, Mibu, Japan; 2Liver Cancer Study 
Group of Japan, Osaka, Japan

Background: Although the only curative therapy for 
hepatocellular carcinoma (HCC) remains either hepatic 
resection or liver transplantation, non-curative hepatic 
resection is sometimes considered to be the treatment of 
choice in cases of oncologic emergencies or unresponsive-
ness to other therapies . The aim of the present study is to 
analyze the prognosis of the patients undergoing non-cu-
rative hepatic resection for HCC . Methods: Nationwide 
survey data in Japan from 2000 to 2007 were reviewed and 
20202 cases who (1) had pathologically proven HCC and 
(2) received surgical resections were extracted . Patients 
were stratified according to the operative radicality and 
postoperative survivals were compared between the 
groups (surgically curative resection (CR group): n=19054, 
non-curative resection (non-CR group): n=1148) . Secondly, 
respective non-curative factors were evaluated with 
respect to the impact on postoperative survival in non-CR 
group . Thirdly, the clinicopathological backgrounds and 
postoperarive survivals of the patients without distant 
metastases (DM) in non-CR group (n=802) and those 
receiving transarterial chemoembolization (TACE) without 
DM (n=17567) were compared . Additional propensity 
score matching analysis was performed to adjust the char-
acteristics between the groups . Results: Patients in CR 
group showed significantly better postoperative survival 
than those in non-CR group (median survival time (MST) 
(month): 88 vs . 26, p<0 .0001) . Among non-CR group, 
patients without lymph node metastasis (LNM) (n=928) 
showed significantly better survival than those with LNM 
(n=64) (MST: 28 vs . 10, p<0 .0001) . Patients without perito-
neal dissemination (PD) (n=1035) also showed significantly 
better survival than those with PD (n=51) (MST: 28 vs . 7, 
p<0 .0001) . Moreover, patients without DM showed signifi-
cantly better survival than those with DM (MST: 29 vs . 10, 
p<0 .0001) . Survival of the patients without extrahepatic 
metastasis in non-CR group was significantly worse than 
that of patients receiving TACE (MST: 29 vs . 38, p<0 .0001) . 
Patients in non-CR group showed significantly better liver 
function and worse tumoral characteristics than those 
receiving TACE . Subgroup analysis adjusting the character-
istics revealed that patients in non CR group (n=154) also 
showed significantly poorer survival than those receiving 
TACE (MST: 36 vs . 44, p=0 .007) . Conclusions: The present 
study suggested that non-CR contributed to improve 
the survival of the HCC patients with no DM as a part of 
multidisciplinary treatment . As patients with DM showed 
extremely poor postoperative survival, surgical indication 
for such patients must be limited in cases of oncological 
emergency . 
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Poor Post-Transplant Survival in Donation after 
Cardiac Death (DCD)-related Liver Transplant 
Recipients with Severe Hepatic Decompensa-
tion
George Cholankeril1, Usman Rahim2, Chiranjeevi Gadiparthi1, 
Stevan A. Gonzalez3, Aijaz Ahmed2; 1Gastroenterology and 
Hepatology, University of Tennessee Health Science Center, 
Memphis, TN; 2Gastroenterology and Hepatology, Stanford 
University School of Medicine, Stanford, CA; 3Simmons Trans-
plant Institute, Baylor All Saints Medical Center, Fort Worth, 
TX

Background: The utilization of high-risk donors such as 
donors after cardiac death (DCD) has increased in an effort 
to expand the donor pool for liver transplantation . We 
aim to evaluate outcomes associated with DCD-related 
liver transplantation in candidates with severe hepatic 
dysfunction . Methods: Using liver transplant (LT) recipient 
and donor data from United Network for Organ Sharing 
database from 2010 to 2016, we identified all DCD and 
donation after brain death (DBD) LT recipients with severe 
hepatic dysfunction (MELD ≥ 35) at transplant . Kaplan-
Meir survival analysis was performed to determine early 
post-LT survival . Recipient and donor demographics 
including age (years), cold ischemia time (hours), comor-
bidities and other clinical risk factors were included in 
a multivariable logistic regression model to determine 
predictors for post-transplant mortality . Statistical signif-
icance was met with a p <0 .05 . Results: During our study 
period, there were 147 (2 .2%) DCD-related liver trans-
plant surgeries performed with a recipient MELD ≥ 35 at 
transplant . The annual percentage of DCD grafts utilized 
remained constant; even after Share 35 policy (June 2013) 
came into effect . Region 5 accounted for 25 .9% (n=38) 
of DCD liver transplant surgeries . 3-month post-trans-
plant survival was significantly lower in DCD LT recipients 
(DCD 92 .5% vs . DBD 96 .2%, p =0 .01) . DCD LT donors were 
significantly younger (Donor Age: DCD 29 .6 years vs . DBD 
38 .9 years, p <0 .001) . Differences in mean recipient age 
(DCD 54 .1 years vs . DBD 53 .6 years, p=0 .55), mean cold 
ischemia time (DCD 6 .1 vs . 6 .5 p= 0 .06) and overall graft 
survival (DCD 86 .0% vs . DBD 90 .7%, p =0 .33) did not reach 
statistical significance . Among the significant risk factors 
for post-transplant mortality included in our multivariate 
model, DCD graft was the strongest predictor of 3-month 
(OR 2 .2, 95%CI: 1 .1-4 .2, p=0 .01) and 1-year (OR 1 .7, 95% 
CI: 1 .30-2 .0, p < 0 .001) mortality following LT . Conclusion: 
In LT candidates with severe hepatic decompensation, DCD 
grafts were found to be the strongest predictor for early 
post-transplant mortality . Selective utilization of DCD 
grafts among LT candidates should be considered to mini-
mize post-operative complications and improve outcomes .
Disclosures:
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Variability in acceptance of organ offers 
by pediatric liver transplant centers and its 
impact on waitlist mortality
Ellen L. Mitchell1, Kathleen M. Loomes2, Robert H. Squires1, 
David S. Goldberg3; 1Pediatric Gastroenterology, Children’s 
Hospital of Pittsburgh of UPMC, Swarthmore, PA; 2Pediatric 
GI, Hepatology and Nutrition, Children’s Hospital of Philadel-
phia, Philadelphia, PA; 3Medicine, Perelman School of Medi-
cine, Philadelphia, PA

Introduction: While the focus of variability in access to 
transplantation has been units of geography, the trans-
plant center itself can greatly impact the probability that a 
patient will be transplanted or die on the waitlist . A major 
source of this variability occurs in the decision to accept 
or decline an organ offer . While differences in acceptance 
patterns and the impact on patient outcomes has been 
studied in adults, there are no data on center-level varia-
tion in acceptance of organ offers and its impact on chil-
dren waiting for a liver transplant . Methods: We evaluated 
OPTN/UNOS data on all match runs (organ offers) between 
5/1/07 and 12/31/15 . We restricted analyses to match runs 
that: 1) ≥1pediatric patient was included; 2) the liver was 
accepted for a patient ranked in the top 40 of a match run 
(>98% of pediatric recipients are transplanted at this rank); 
and 3) the offer was for a brain-dead donor < 50 years of 
age . We excluded patients listed for multiple organs and 
patients listed at low volume centers that did less than 7 
transplants during our study period . We fit mixed-effects 
logistic regression models with patient-and center-level 
random intercepts to quantify and test for variability in 
acceptance rates after adjusting for recipient and donor 
characteristics . Results: There were 4,088 pediatric patients 
analyzed among a total of 27,094 match runs . The stron-
gest factors associated with an organ offer decline were: 
lower initial MELD/PELD, smaller recipient body surface 
area, donor Public Health Service increased risk designa-
tion, larger donor body surface area, and match run rank 
(ranked at position 5-40) . Despite adjusting for donor 
and recipient factors, there was significant variation in 
among-center acceptance rates (p<0 .001), with adjusted 
center-level acceptance rates ranging from 5 .1% to 14 .6% . 
Center-level acceptance rates impacted waitlist survival, 
with an 11% increased risk of waitlist death for every 1% 
decrease in a center’s adjusted acceptance rate (adjusted 
OR=1 .11, 95% CI 1 .01-1 .19) . Discussion: There is signifi-
cant variability in pediatric transplant center behavior 
concerning accepting liver offers for waitlisted patients . 
This undue variability in practice directly impacts whether 
a child will be transplanted or die waiting . Consideration 
for public reporting of data and/or work to standardize 
acceptance practice is necessary to mitigate the risks of a 
child dying while waiting for a liver transplant .
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Shock Livers and the Opioid Epidemic: An 
Underutilized Resource in a Growing Popula-
tion of Donors
Melissa Gadsden, David S. Goldberg; Department of Medicine, 
University of Pennsylvania, Philadelphia, PA

Background: The fastest growing demographic of 
deceased organ donors are younger donors dying of a 
drug overdose . Due to prolonged downtime, organs from 
these donors may be at increased risk of ischemic injury, 
including ischemic hepatitis (shock liver) . However, the 
risk factors associated with ischemic injury in a transplant 
donor are not well understood and the impact this injury 
has on graft outcomes has not been studied on a wide 
scale . The aim of this study was to evaluate risk factors 
for shock liver, evaluate utilization of shock livers, and 
compare post-transplant graft outcomes . Methods: A 
retrospective cohort study of UNOS data on all deceased 
donors between May 1, 2007 and September 30, 2016 
was performed . The dataset included all laboratory data 
available in UNET . Shock liver was defined as ≥1 record 
of AST ≥1,000 IU/L . Multivariable modeling was used to 
evaluate risk factors for shock liver, shock liver utilization, 
and graft survival . Results: Of 78,692 deceased donors 
during the study period, 4,210 (5 .4 %) had shock liver . The 
percentage of deceased donors with shock liver increased 
from 3 .9% in 2007 to 8 .1% in 2016 (p<0 .001) . In multivari-
able models accounting for donor clinical factors, death 
due to drug intoxication and stab wound were associated 
with the highest odds of developing shock liver (intracra-
nial hemorrhage/stroke as reference mechanism): OR: 13 .1 
(95% CI: 11 .5-14 .9, p<0 .001) and OR: 11 .8 (95% CI: 7 .7-18 .0, 
p<0 .001), respectively . Livers with shock liver were signifi-
cantly less likely to be transplanted (55 .3% vs 76 .3% for 
standard livers; p<0 .001) . This difference persisted in multi-
variable models: OR=0 .22 (95% CI: 0 .20-0 .23, p<0 .001) . The 
unadjusted risk of graft failure was significantly lower 
in shock livers at 3 and 6 months (p<0 .05), but was not 
different at 12 months (p=0 .18) . However, these differ-
ences were not significant in multivariable models (p>0 .5 
for shock livers in multivariable logistic regression models 
evaluating 3-, 6-, and 12-month graft failure) . The risk of 
3-, 6-, and 12-month graft failure in multivariable models 
was not lower for transplanted shock livers that had reso-
lution of AST elevation to <1,000 IU/L prior to transplant 
compared to those with an AST ≥1,000 IU/L at transplant 
(p>0 .9 for all three models) . Conclusion: Despite not having 
an increased risk of graft failure, livers that develop shock 
liver are significantly more likely to be discarded . Given 
the rapid, unrelenting increase in the number of deceased 
donors dying from a drug overdose, it is important to 
consider broader acceptance and utilization of donor 
livers that develop shock liver .
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Implementation of Share 35 Policy has 
Improved Survival following Liver Transplanta-
tion
George Cholankeril1, Andrew A. Li2, Satheesh Nair1, 
Aijaz Ahmed2; Department of Medicine, Stanford Univer-
sity School of Medicine; 1Gastroenterology and Hepatology, 
University of Tennessee Health Science Center, Memphis, TN; 
2Gastroenetrology and Hepatology, Stanford University, Stan-
ford, CA

Background: Although the implementation of United 
Network for Organ Sharing (UNOS) Regional Share 35 
Policy (RS35) has been successful in reducing waitlist 
mortality in liver transplant (LT) candidates with MELD 
≥ 35, the effect of this policy on post-transplant survival 
remains unclear . We aim to assess the impact of RS35 on 
survival among liver transplant (LT) recipients . Methods: 
Utilizing the UNOS database, we analyzed the impact of 
RS35 on post-LT survival 3 years prior (pre-Share) and 3 
years after (post-Share) its implementation on June 18, 
2013 . Calculated laboratory MELD score was used to 
determine recipients transplanted at a MELD score ≥ 35 . 
LT recipients with Status 1A, MELD exception, previous 
LT (retransplantation) or simultaneous/combined organ 
transplantation were excluded . Kaplan-Meir survival 
methods were used to assess post-transplant survival . We 
performed a multivariate logistic regression analysis to 
determine if post-Share era was a prognostic factor for 
improved post-LT survival . Results: The proportion of 
MELD ≥ 35 LT recipients following the implementation 
of RS35 increased from 28 .6% (pre-Share) to 60 .6% (post-
Share) . We noted improvement in post-LT survival in MELD 
≥ 35 recipients (Figure) during the post-Share era . Post-
Share MELD ≥ 35 LT recipients had a significantly improved 
1-year survival rate (pre-Share 85 .7% vs. post-Share 89 .4%, 
P =0 .02) . In our multivariate analysis, post-Share 35 era 
was associated with significant improvement in post-LT 
survival among MELD ≥ 35 LT recipients (OR 1 .52, [95% 
CI: 1 .21-1 .97], P <0 .01) . Furthermore, irrespective of MELD 
score at LT, an overall improvement in post-LT survival was 
also noted . Conclusion: Introduced with the objective to 
reduce waitlist mortality in the sickest candidates, RS35 
has likewise improved their post-LT survival .

Post-transplant survival in MELD > 35 liver transplant recipi-
ents in pre-Share vs. post-Share era .
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Outcomes Of Liver Transplantation After Down-
staging For Hepatocellular Carcinoma Beyond 
Milan Criteria
Bhavana Bhagya Rao, Abdulrahman Hammad, Carlos J. Rome-
ro-Marrero, Charles M. Miller, Gordon McLennan, Fed-
erico N. Aucejo, K. V. Narayanan Menon; Cleveland Clinic 
Foundation, Cleveland, OH

Background: Loco-regional therapies (LRT) for down-
staging hepatocellular carcinoma (HCC) in patients beyond 
Milan criteria (MC) are efficacious in increasing eligi-
bility for liver transplantation (LT) . However, long term 
post-LT outcomes after successful downstaging are not 
well studied . Methods:Three hundred and sixty patients 
patients who underwent LT for HCC at our center between 
2002 and 2014 were studied . Patients with lesions outside 
MC at the outset, who were Child-Pugh class A-B, with 
good performance status and without vascular invasion 
or systemic spread had received multimodal LRT and 
LT after successful downstaging to within MC . Post-LT 
tumor free (TFS) and overall survival (OS) was compared 
between patients who were within MC at HCC diagnosis 
with those who needed to be downstaged to meet MC . 
Results: Demographic data are shown in table 1 . Ninety six 
patients who were outside MC at the outset, were success-
fully downstaged by one or more LRT such as chemoem-
bolization (n=70), radioembolization (n=39) or resection 
(n=2) and underwent LT . Downstaged patients had higher 
total tumor volume (p<0 .001) compared to those within 
MC . Rate of recurrence was also higher in downstaged 
patients (p<0 .001) . Patients downstaged to MC showed 
significantly lower TFS (3 .8 vs . 5 .2 years; p<0 .001) and OS 
(4 .3 vs . 5 .3 years; p=0 .006) compared to those within MC 
from the outset . Survival rate at 3y (67 vs . 78%;p=0 .028) 
and 5y (42 vs . 54%;p=0 .049) was lower among down-
staged patients compared to those within MC . On multi-
variate analysis, patients who were downstaged showed 
increased odds for recurrence [OR=3 .2 (95% CI: 1 .3-8 .3); 
p=0 .015] . Conclusion: HCC patients who are beyond Milan 
criteria at diagnosis and undergo LT after successful down-
staging show higher risk of recurrence and lower survival 
compared to those within Milan criteria from the outset . 
Patient selection for downstaging and LRT protocols merit 
further evaluation .
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Comparison of baseline disease characteristics and post LT 
outcomes

*Significant at p value< 0 .05

n= number of patients; HCC: Hepatocellular carcinoma; UCSF: 
University of California San Fransisco; TTV: total tumor vol-
ume; AFP: Alpha feto protein; LT: liver transplantation; IQR: 
inter-quartile range
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Stent or no stent? A randomized controlled trial 
comparing the incidence of biliary complica-
tions after liver transplantation, interim  
analysis
Jennifer Haglund1, Lanla Conteh2, Heather Laskey1, 
Clark Kensinger3, James C. Slaughter1, Kathryn Campbell1, 
Melanie Dean1, D. Lee Gorden3, Andrew E. Scanga1; 1Gastro-
enterology/Hepatology, Vanderbilt University, Nashville, TN; 
2Gastroenterology/Hepatology, Ohio State University, Colum-
bus, OH; 3Surgery, Vanderbilt University, Nashville, TN

Background: Despite tremendous advances in other areas 
of orthotopic liver transplantation (OLT), biliary recon-
struction remains a major hurdle, with the incidence of 
biliary complications after OLT reported to be between 
11 and 25% . The risk of biliary complications is related to 
the type of transplant performed and the technique used 
for reconstruction . Choledochocholedocostomy (CC) with 
placement of T-tube has fallen out of favor in the 21st 
century following several studies demonstrating lack of 
benefit, and even heightened risk for biliary complications . 
Currently, transplant surgeons perform CC with or without 
the use of a pediatric feeding tube, or stent, which passes 
either on its own or is retrieved several months later via 
endoscopy . The use of this stent is largely dependent on 
surgeon preference and training center, and there is no 
evidence to support their use or non use . Aim: The aim of 
this study was to compare the incidence of biliary compli-
cations following OLT in patients receiving CC with stent 
to those receiving CC without stent . Methods: This is an 
ongoing, randomized, prospective study at a single trans-
plant center beginning March 1, 2014 . Randomization 
was performed by using sealed envelopes, revealed to the 

transplanting surgeon at the time of biliary reconstruc-
tion in the OR . This data represents an interim analysis 
of 86 adult patients undergoing cadaveric OLT enrolled 
and randomized . Results: Forty patients received CC with 
stent and 46 patients received CC without stent . Baseline 
characteristics, including age, BMI, need for hemodialysis, 
and listed MELD were comparable . Calculated MELD was 
significantly higher in the stent group (p = 0 .004) . In multi-
variate modeling, any difference observed between groups 
was not related to calculated MELD, however . The stent 
group was more likely to experience any biliary complica-
tion within six months (p = 0 .022), and more likely to be 
treated for a biliary complication from the time period six 
weeks to three months following OLT (p = 0 .025) . Biliary 
complication-free probability at six months favors the no 
stent group, but has not yet approached significance (p 
= 0 .087) . Conclusions: CC without stent confers a lower 
incidence of early biliary complications . More data is 
needed to confirm that this relationship persists past three 
months, as well as determine if using a stent during CC has 
any effect on graft and/or overall survival . 
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Directed Sharing to Improve Organ Allocation 
in the United States
Seth J. Karp1, Yu Shyr2, Fei Ye2; 1Surgery, Vanderbilt University 
Medical Center, Nashville, TN; 2Quantitative Sciences, Vander-
bilt University Medical Center, Nashville, TN

Background: The OPTN/UNOS directed its Liver Intes-
tine Committee to examine ways to decrease disparity 
in organ allocation . Results of simulations based on 
proposed models generated significant controversy within 
the community . Predictions include reductions in number 
of transplants, increased travel, transfer of organs out of 
underserved and vulnerable areas raising questions of 
social justice, logistical complexity, and failure to provide 
relief to regions of Southern California which has a median 
transplant MELD of 40 . Methods: We obtained the source 
code for the Liver Simulated Allocation Models from the 
Scientific Registry for Transplant Recipients . We ran simula-
tions based on a directed sharing approach in which partic-
ular DSAs were identified as outliers in MELD at transplant 
and/or need as defined as one standard deviation above 
the mean . Organs were then preferentially allocated to 
these regions according to two different sets of rules with 
a 1500-mile radius . Results: Compared to the current allo-
cation, both of our directed donation models decreased 
variance of MELD at transplant, increased transplants, and 
decreased travel . Compared to current UNOS proposals, 
directed sharing increased transplants, decreased travel, 
added less logistical complexity, and provided superior 
relief to California . Conclusions: We present a framework 
for addressing disparity in transplant metrics which may 
be superior to current proposals by important objective 
measures . Additional features include easy adaptability to 
different metrics and changes in disease prevalence . This 
methodology can also be adjusted to protect underserved 
communities .
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1654
Diminished Survival Following Liver Trans-
plantation For Hepatocellular Carcinoma In 
Patients Within Milan Criteria But Outside Total 
Tumor Volume/Alpha-fetoprotein Criteria
Bhavana Bhagya Rao, Abdulrahman Hammad, Carlos J.  
Romero-Marrero, Charles M. Miller, Federico N. Aucejo, K. V. 
Narayanan Menon; Cleveland Clinic Foundation, Cleveland, 
OH

Background:Milan criteria (MC) determines liver transplan-
tation (LT) candidacy in hepatocellular carcinoma (HCC) 
patients . UCSF and total tumor volume (TTV)/alpha feto-
protein (AFP) criteria are also available . We compared the 
utility of these criteria in predicting post-LT outcomes in 
HCC patients . Methods:Patients who received LT for HCC 
between 2002 and 2014 were included . Those with lesions 
beyond MC, without vascular invasion or systemic spread, 
received loco-regional therapy, and LT after downstaging 
to MC . TTV/AFP criteria was defined as TTV≤115 cm3 and 
AFP≤400 ng/mL . Based on HCC features at diagnosis, the 
cohort was divided into 5 groups: A:met all 3 criteria; 
B:beyond MC but within UCSF and TTV/AFP; C:met TTV/
AFP only; D:met MC or UCSF but beyond TTV/AFP; E: no 
criteria met . Post-LT tumor free (TFS) and overall survival 
(OS) were compared across groups . Results:Study included 
360 patients [female=21%, median age at LT= 59 years 
{y}(54-65), median post-LT follow-up=5y(3-8)] . Groups A-E 
comprised 70%, 8%, 14%, 4% and 4% of cohort respec-
tively . Group E had higher TTV and AFP levels (p<0 .001), 
and also the highest rate of recurrence (A-E: 8% vs . 30% vs . 
31% vs . 36% vs . 46%; p<0 .001) . Group D (13/14 within MC) 
had the lowest TFS (p<0 .001) and OS (p=0 .015)[Figure] . 
Group D patients when compared to group A had signifi-
cantly higher recurrence (36% vs .8%;p=0 .006) and lower 
TFS (3 .3 vs .5 .3y;p=0 .036) and OS (3 .3 vs 5 .4y;p=0 .038) . 
Discussion:Despite being within MC, patients who do not 
meet TTV/AFP criteria at HCC diagnosis have markedly 
high post-LT recurrence rates and decreased survival . This 
warrants further assessment and possible inclusion of TTV 
and AFP in the selection criteria .
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1655
HCC 6-Month Delay: Comparison of LSAM to 
Observed
David P. Schladt1, Jessica Zeglin1, Jon Snyder1, Ajay Israni1, W. 
Ray Kim2, John R. Lake3; 1SRTR, Minneapolis Medical Research 
Foundation, Minneapolis, MN; 2School of Medicine, Stanford 
University, Stanford, CA; 3Medicine and Surgery, University of 
Minnesota Medical School, Minneapolis, MN

Background: On Oct 8, 2015, the hepatocellular carci-
noma (HCC) cap and delay liver transplant exception 
policy was implemented . An impetus for the policy was 
the expectation that a 6-month delay in exception points 
would decrease the transplant rate in HCC candidates, 
as predicted by SRTR’s liver simulated allocation model 
(LSAM) . We aimed to compare the simulated predictions 
to observed data before and after the policy change . 
Methods: Observed data: We estimated observed effects 
using SRTR’s standard analysis files for 1 year before and 
after implementation of HCC cap and delay (Oct 8, 2014-
Oct 7, 2016) . Because the delay in HCC exception points 
applies only to candidates first identified with HCC after 
Oct 8, 2015, we placed candidates in the time period of 
their first status with an allocation MELD of 6 or greater . 
Pretransplant mortality was defined as death on the 
waiting list or within 90 days post-removal . Rates are 
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reported per 100 person-years . Records were censored at 
death, transplant, 90 days post-removal, or end of time 
period . Living donor transplants were excluded . Simu-
lated data: In 2013, SRTR used the LSAM to model the 
effects of delaying HCC exception points, simulating 1 
year of transplants . The LSAM drew on candidates listed 
on Dec 31, 2009, and on candidates and deceased donors 
added during 2010 . The simulations were repeated 10 
times to account for variability, and the mean results are 
presented . Results: See Table . Conclusion: In most cases, 
the LSAM correctly predicted the direction of change 
in an outcome metric . Specifically, the LSAM was accu-
rate in predicting that a 6-month delay in HCC exception 
points would halve the transplant rate for HCC candidates 
(from 188 .61 to 57 .88 transplants per 100 person-years) . 
However, transplant counts did not decrease as much as 
expected, possibly due to an overall large increase in the 
number of deceased donor transplants from 2010 to 2015 .

Average of 10 LSAM Simulations versus Observed Impact of 
HCC 6-Month Delay Policy
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1656
Underlying protective mechanisms of high- 
mobility group box 1 against the deleterious 
effects of brain death in steatotic liver  
transplantation
Mónica B. Jiménez-Castro1, Elsa Negrete-Sánchez2, 
Cindy G. Avalos de León2, Araní Casillas-Ramírez3, José Gulfo4, 
María Eugenia Cornide-Petronio2, Esther Bujaldon2, Ana Isa-
bel Alvarez-Mercado2, Jordi Gracia-Sancho5, Carmen Per-
alta2,4; 1Transplant Biomedicals, S.L, Barcelona, Spain; 2Institut 
d’Investigacions Biomèdiques August Pi i Sunyer (IDIBAPS), 
Barcelona, Spain; 3Hospital Regional de Alta Especialidad de 
Ciudad Victoria, Ciudad Victoria, Mexico; 4Centro de Investi-
gación Biomédica en Red de Enfermedades Hepáticas y Diges-
tivas, Barcelona, Spain; 5Barcelona Hepatic Hemodynamic 
Laboratory, IDIBAPS, CIBEREHD, Barcelona, Spain

Background: A high percent the liver grafts undergoing 
transplantation derive from brain dead (BD) donors, which 
may also show hepatic steatosis, being both characteristics 
risk factors in liver transplantation (LT) . Nevertheless BD 

reduces the tolerance of liver grafts to the preservation/
reperfusion injury and reduces graft survival . High-mobility 
group protein B1 (HMGB1) acts as an alarm initiating the 
inflammatory response and has been described in different 
inflammatory disorders . Therefore, our study examined 
how HMGB1 pathway protects steatotic liver grafts under-
going transplantation from BD donors . Methods: Steatotic 
liver grafts from non-BD and BD-donors were cold stored 
for 6 h and then transplanted . HMGB1 was pharmacolog-
ically modulated and the underlying mechanisms were 
characterized . In addition, the involvement of Toll-like 
receptor 4 (TLR4), and PI3K/Akt pathways in the effects of 
HMGB1 on damage and inflammatory response was eval-
uated . Results: Herein we show that in contrast with other 
inflammatory processes, BD reduces HMGB1 expression 
which is associated with inflammation and damage . The 
treatment with HMGB1 in BD donors was a positive regu-
lator of both TLR4 (specifically the TIR domain-contain-
ing-adaptor inducing IFNβ [TRIF] pathway) and PI3K/AKT 
cell survival signaling pathway in steatotic liver TR from 
BD donors and this result in protection against neutro-
phil accumulation, oxidative stress, and hepatic damage . 
However, the pharmacological inhibition of TRIF pathway 
did not modify the benefits of HMGB1 on the parameters 
of hepatic damage and inflammatory response . In addi-
tion, PI3K/Akt inhibition abolished the benefits of HMGB1 
in steatotic liver grafts from BD donors . Thus, PI3K/Akt 
activation (but not TLR4 pathway) was responsible for 
HMGB1 benefits . Conclusions: Our findings propose a 
pharmacological intervention to activate the HMGB1 
signaling pathway as a protective strategy to reduce the 
adverse effects of BD and to ultimately improve liver graft 
quality .
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1657
Donor Age and Allograft Survival in Recipients 
with Hepatitis C Virus in the Direct-Acting Anti-
viral Era
Allison J. Kwong1, Nathan G. Kim2, Daniel Stoltz2, Ajitha Man-
nalithara1, W. Ray Kim1; 1Division of Gastroenterology and 
Hepatology, Stanford University, Stanford, CA; 2School of 
Medicine, Stanford University, Stanford, CA

Background and Aims: Donor quality is known to affect 
outcomes after liver transplantation (LT) . Livers from older 
donors have been associated with reduced 1-year graft 
survival, in particular for recipients with hepatitis C (HCV) 
infection . Since direct acting antiviral (DAA) therapy has 
become widely available, graft survival for patients with 
HCV has improved, making this donor allocation strategy 
no longer warranted . We investigated the effect of donor 
age on liver allograft survival since the advent of DAA 
therapy in 2013 . Methods: Relevant donor, procurement, 
and recipient data were extracted from the Organ Procure-
ment and Transplantation Network database . All adult 
deceased donor LT from January 1, 2004 to December 
31, 2016 were selected and divided into two cohorts for 
analysis — Cohort 1 (2004-2013) as the interferon era, 
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and Cohort 2 (2014-2016) as the DAA era . One-year graft 
survival for patients with and without HCV was assessed 
by Kaplan-Meier survival curves and multivariable Cox 
proportional hazards analysis, with adjustment for vari-
ables known to affect graft survival . The combined effect 
of HCV and donor age on 1-year graft survival was tested 
for statistical interaction . Results: There were 75,016 
eligible LT meeting the inclusion criteria, 30,982 (41%) of 
whom had a diagnosis of HCV at listing or LT . Patients with 
HCV overall received younger donor livers (40 .4 years, SD 
15 .7) compared to non-HCV patients (41 .5 years, SD 17 .4) . 
Donor age was an independent predictor of 1-year graft 
failure in both eras (HR 1 .10 per 10 years, 95% CI 1 .08-
1 .11, in Cohort 1; HR 1 .07 per 10 years, 95% CI 1 .03-1 .10, 
in Cohort 2) . In Cohort 2, 1-year graft survival for recipi-
ents of donor livers ≥ 50 years was comparable in patients 
with and without HCV (87 .1% v . 87 .1%, log-rank p=0 .69) 
(Figure) . There was no interaction between HCV and donor 
age in the DAA era (p=0 .17) . Conclusion: Older donor age 
no longer appears to have an added detrimental effect on 
1-year graft failure in recipients with HCV, compared to 
those without . In the DAA era, LT candidates with HCV do 
not require donors of younger age to maintain post-trans-
plant outcomes that are comparable to non-HCV recipi-
ents .
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Need to Improve Organs Transplanted Per 
Donor Despite the Rising Utilization of Hepatitis 
C Virus-Positive Donors in the United States
Andrew A. Li1, Usman Rahim2, Eric R. Yoo3, George Cholank-
eril4, Donghee Kim2, Aijaz Ahmed2; 1Department of Medicine, 
Stanford University School of Medicine, Stanford, CA; 2Divi-
sion of Gastroenterology and Hepatology, Stanford Univer-
sity School of Medicine, Palo Alto, CA; 3Medicine, Santa Clara 
Valley Medical Center, San Jose, CA; 4Gastroenterology and 
Hepatology, University of Tennessee Health Science Center, 
Memphis, TN

Background With the recent approval of direct-acting anti-
viral (DAA) agents, an opportunity to safely treat patients 
with hepatitis C virus (HCV) infection in the post-transplant 
setting is now a viable option . We describe recent trends 
in solid organ transplantation of grafts from HCV-posi-
tive (HCV(+)) donors before and after the introduction of 
DAA agents . Methods We evaluated deceased donor solid 
organ transplantation of hearts, lungs, livers, and kidneys 
by utilizing the United Network for Organ Sharing (UNOS) 

database from January 1, 2000 to December 31, 2016 . We 
categorized graft organs based on donor and recipient 
serologic data . As second-generation DAA agents were 
introduced for clinical use in the United States in late 2013, 
the pre-DAA era was defined as prior to October 2013 and 
the DAA era as after December 2013 . Results Across liver, 
kidney, heart and lung, 4988 organs were transplanted 
from HCV(+) donors during the pre-DAA era (363 per 
year) and 2328 during the DAA era (776 per year) . In 2000, 
organs from HCV(+) donors represented only 1 .6% of 
organs transplanted; this increased to 3 .5% in 2016 with 
an inflection point corresponding with the introduction 
of DAA agents (Figure) . In total, 110 heart transplants, 21 
lung transplants, 3200 liver transplants, and 2985 kidney 
transplants with HCV(+) deceased donor organs occurred 
within the study period . When stratified by seroconcor-
dance, the increase in liver and kidney transplants from 
HCV(+) donors occurred primarily within transplants 
from HCV(+) donors to HCV(+) recipients (pre-DAA 292 
vs . DAA 429 transplants/year) with no significant change 
in the rate between serodiscordant donors and recipi-
ents (pre-DAA 70 vs . DAA 65 transplants/year) . The rate 
of organs transplanted per donor (OTPD) remains lower 
from HCV(+) donors (2 .3 OTPD) as compared to HCV-neg-
ative (HCV(-)) donors (3 .6 OTPD) in both the pre-DAA and 
DAA eras . Conclusion We report a significant increase in 
the frequency of solid organ transplantation using donor 
grafts from HCV(+) donors after the introduction of DAA 
agents . The utilization rate of organs (OTPD) from HCV(+) 
donors remains lower versus HCV(-) donors . In addition, 
HCV (+) donor evaluation for heart and lung transplants 
should be re-evaluated .
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1659
A simple set of recipient factors predicts futility 
after SLKT
Sumeet K. Asrani, Giovanna Saracino, Goran Klintmalm, 
James F. Trotter; Baylor University Medical Center, Dallas, TX

There is wide variation in liver graft failure rates after 
SLKT across centers with a 5 fold difference in outcomes (1 
yr graft failure rates 0-36%) . Methods: We sought to iden-
tify simple recipient characteristics predicting liver graft 
failure 3 years after SLKT using data submitted to SRTR . 
Results: There were 3,604 SLKT between 2002 and 2015 . 
The 1 and 3 year graft survival was 87% and 78% . Patients 
with liver graft failure within 3 years had a significantly 
higher MELD (30 vs . 28), lower albumin ≤2 .5mg/dL (29 vs . 
21%), on the ventilator (11 vs . 5 .5%), dialysis (73 vs . 67%), 
DM (47 vs . 40%) and received older donors >50yrs (29 vs . 
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20%), DRI >1 .7 (28 vs . 20%) and ECD kidney (17 vs . 10%) 
After adjusting for relevant recipient, donor and trans-
plant related characteristics, recipient predictors of liver 
graft failure within 3 years were ventilator status (HR 1 .8, 
1 .4-2 .4), albumin≤2.5 (HR 1 .5, 1 .3-1 .8), DM (HR 1 .3, 1 .1-1 .5), 
dialysis (HR 1 .3, 1 .1-1 .5), and MELD ≥ 35 (HR 1 .3, 1 .1-1 .5) . 3 
year liver graft survival decreased with increasing number 
of factors (any combination): 83 .4% (0-2), 69% (3-4) and 
54 .5% (5 factors) (Figure 1) In high risk recipients (≥ 3 
points), 3 year liver graft survival was significantly lower 
with donor age >50 (57 vs . 72%) or DRI≥1 .7 (56 vs . 73%) .
(Figure 2) Conclusion: A simple set of recipient characteris-
tics predicts liver graft failure after SLKT and may be useful 
at time of listing . SLKT as a venue to transplant marginal 
livers in sicker recipients is associated with an almost 50% 
graft failure within 3 years . Given the dramatic rise in SLKT 
over the last decade and the potential of SLKT counting 
towards center performance, the futility of SLKT needs to 
be considered .
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1660
The Pediatric End-Stage Liver Disease (PELD) 
Score Underestimates Pretransplant Mortality 
in Pediatric Liver Transplant Candidates
Chung-Chou H. Chang1,2, Cindy L. Bryce3,1, Benjamin L. Shnei-
der4, Jonathan G. Yabes1,2, Yi Ren5, Gabriel L. Zenarosa6, 
Heather E. Tomko3, Drew M. Donnell7, Robert H. Squires8, 
Mark S. Roberts3,1; changj@pitt.edu; 1Medicine, University 
of Pittsburgh, Pittsburgh, PA; 2Biostatistics, University of 
Pittsburgh, Pittsburgh, PA; 3Health Policy and Management, 
University of Pittsburgh, Pittsburgh, PA; 4Texas Children’s Hos-
pital, Baylor College of Medicine, Houston, TX; 5Censter for 
Drug Evaluation and Research, U.S. Food and Drug Adminis-
tration, DC, DC; 6Systems Engineering and Engineering Man-
agement, University of North Carolina at Charlotte, Charlotte, 
NC; 7University of Pittsburgh, Pittsburgh, PA; 8Pediatrics, Uni-
versity of Pittsburgh, Pittsburgh, PA

Background. The study evaluates the accuracy of the Pedi-
atric End-stage Liver Disease (PELD) score in predicting 
90-day pretransplant mortality for children on the United 
Network of Organ Sharing (UNOS) waiting list . To assure 
fairness in allocation policies for adults and children, 
assignment by MELD and PELD scores must reflect the 
true risk of death . Methods. We compared the observed 
90-day death rate obtained from the Kaplan-Meier esti-
mator with the expected rate, based on original and 
supporting models in 10-point intervals of PELD scores . 
We analyzed two cohorts using UNOS Standard Trans-
plant Analysis and Research data files . The full cohort 
contains 3,097 patients (less than 18 years old) who had 
chronic liver disease (excluding cancer) and were listed 
between February 2002 and June 2010 for primary liver 
transplantation . The reduced cohort (n=1,945) further 
excluded patients receiving living donor transplants or 
PELD exception points . Patients were followed for at least 
3 years through June 2013 . Results. There were 299 and 
268 deaths awaiting transplant in the full and reduced 
cohorts, respectively . Our results showed that PELD scores 
and mortality were concordant (c-statistic >0 .80), but 
predicted 90-day mortality using PELD underestimated 
the actual probability of death (Figure) . Hence, the rela-
tive ranking of risk among children is preserved, but direct 
comparisons between adult and pediatric candidates are 
not accurate . Conclusion. Regardless of whether alloca-
tion policies prioritize adults or children, the transplant 
community needs better tools to predict risk for children 
so that organ allocation decisions across all candidates 
reflect urgency and true risk of death .
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1661
Donor-recipient height differences up to 20 
centimeters are associated with favorable 
allograft and patient outcomes: a benefit to 
women of small stature
Lauren D. Nephew, Peter L. Abt, David S. Goldberg, Kim-
berly A. Forde-McLean; Gastroenterology, Hospital of the 
University of Pennsylvania, Philadelphia, PA

Background: Concern for donor-recipient size mismatch 
and large for size (LFS) result in organ offer declines for 
small statured patients with end-stage liver disease, a prac-
tice that disproportionately disadvantages women . Poor 
allograft outcomes have been observed when the body 
surface area (BSA) difference between donor and recip-
ient is greater than twenty percent . However, in practice a 
comparison of donor and recipient height is often used as 
a proxy for size matching . We sought to determine if LFS, 
defined by height mismatch alone, was as good as BSA at 
predicting post-transplant patient and allograft survival 
and the permissible height difference between donor and 
recipient that could be tolerated before worse outcomes 
are seen . Methods: Data were analyzed from the United 
Network of Organ Sharing registry of waitlist candidates 
transplanted between February 27, 2002 and September 
30, 2016 . LFS was defined as a difference in height between 
donor and recipient of 10, 15, and 20 percent (height10%, 
height15%, height20%) . Primary outcomes included 1-year 
allograft failure and patient mortality . Multivariable cox 
regression and multilevel mixed effect models clustered 
on center were used to determine the hazard ratio for 
graft and patient survival in LFS groups . A Harold’s c 
statistic was used to compare model performance . Lowess 
functions were used to determine the height difference 
between donor and recipient (height delta) at which 
1-year allograft failure began to increase . Results: There 
were 74,064 patients who underwent liver transplantation 
during the study period . Over 70% of the recipients in the 
LFS group were women . In the height20% group, 1-year 
allograft failure was significantly higher in the LFS group 
than in the normal for size (NFS) group (HR 1 .34, 95% CI 
1 .04-1 .74) . Higher graft failure rates were also seen in the 
height10% group (HR 1 .11, 95% CI 1 .02-1 .20) . In both the 
height20% and height10% groups, LFS was associated with 
an increase in 1-year patient mortality when compared to 
the NFS group (HR 1 .47, 95% CI 1 .11-1 .93) (HR 1 .15, 95% 
CI 1 .06-1 .25) . The c-statistic for the prediction of 1 year 
graft survival using BSA20% and height 20 % were exactly 
the same (0 .62, p=0 .63) . Increases in 1-year graft failure 
rates were seen when height delta was greater than 20 cm 
(8 inches) in the LFS group . Conclusion: Height is as good 
as BSA at predicting post-transplant allograft and patient 
outcomes . Height differences up to 20 cm are permissible 
before increases in 1-year graft failure rates are seen . 
Smaller statured candidates, particularly women, might 
benefit from more flexible consideration of larger donors .
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Surgical outcomes of minimally invasive 
repeat liver resection for recurrent primary and 
metastatic liver cancers
Takehiro Noda, Hidetoshi Eguchi, Hiroshi Wada, 
Yoshifumi Iwagami, Daisaku Yamada, Tadafumi Asaoka, Kuni-
hito Gotoh, Koichi Kawamoto, Yuichiro Doki, Masaki Mori; 
Department of Gastroenterological Surgery, Osaka University; 
Gastroenterological Surgery, Osaka Univeristy, Suita, Japan

Background Repeat liver resection is an effective treat-
ment, with long-term surgical outcomes for recurrent 
hepatocellular carcinoma (HCC) and colorectal liver metas-
tasis . However, the efficacy of a minimally invasive surgical 
approach for recurrent liver cancer is not yet confirmed . 
The purpose of this study is to examine the efficacy of mini-
mally invasive repeat liver resection (MISRLR) compared 
with open repeat liver resection (ORLR) for primary and 
metastatic liver cancer . Here, we retrospectively analyzed 
the clinicopathological features and short-term surgical 
outcomes of patients undergoing MISRLR and ORLR . 
Methods From 2005 to 2016, 97 patients underwent repeat 
hepatectomy for recurrent HCC or metastatic liver cancer 
at the Department of Surgery, Osaka University Hospital . 
Of these patients, 68 patients receiving macroscopically 
curative resection and only hepatectomy, without other 
additional operations, were selected . The indications 
for minimally invasive liver resection were determined 
as there could be no macroscopic vascular invasion, and 
the tumor could not be located close to the hepatic vein 
or to major branch vessels . Twenty patients underwent 
MISRLR and 48 patients underwent ORLR . We compared 
the clinicopathological and surgical parameters in the 
MISRLR group with those in the ORLR group . Results Fifty 
one patients had HCC and 17 had metastatic liver tumors 
from colorectal cancer . In the MISRLR group, 14 patients 
underwent pure laparoscopic liver resections and 6 under-
went hybrid laparoscopic liver resections . There were no 
statistically significant differences in patients’ gender, age, 
viral infection status, Child-Pugh classification, tumor size, 
tumor number, tumor location, or the presence of liver 
cirrhosis in the two groups . The operative time was similar 
at 225 minutes vs . 237 minutes in the MISRLR vs . ORLR 
groups, respectively . However, blood loss was significantly 
decreased in the MISRLR group compared to the ORLR 
group (159 ml vs . 502 ml, P=0 .0035) . The length of the 
postoperative hospital stay was significantly shorter in the 
MISRLR group (14 .2 days vs . 19 .2 days, P=0 .0275) . Post-
operative complications were observed only in the ORLR 
group, with a complication rate of 19% . The complications 
were superficial incisional surgical site infection (n=2), 
organ/space surgical site infection (n=2), ascites (n=2), 
bile leakage (n=2), and heart failure (n=1) . Conclusions 
We demonstrate that MISRLR for primary and metastatic 
liver cancer reduces blood loss and postoperative compli-
cations compared with ORLR . MISRLR might be a feasible 
and effective procedure for the selected patients .
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1663
Offer Patterns of Livers Offered to ABO 
Non-Identical Liver Transplant (LT) Candidates
Jin Ge1, John P. Roberts2, Jennifer C. Lai3; 1Department of 
Medicine, University of California, San Francisco, San Fran-
cisco, NJ; 2Department of Surgery, Division of Transplant Sur-
gery, University of California, San Francisco, San Francisco, 
CA; 3Department of Medicine, Division of Gastroenterology/
Hepatology, University of California, San Francisco, San Fran-
cisco, CA

Background: UNOS policy allows for ABO non-identical 
LT, which results in a net gain of 18% and 55% of livers 
for blood type B and AB candidates, respectively . We eval-
uated first offer patterns of livers prior to acceptance by 
an ABO non-identical LT recipient . Methods: We analyzed 
the first offer (defined as match sequence = 1) of deceased 
donor livers that were ultimately transplanted in the US 
from 1/07-3/16 . Candidates were defined as ABO iden-
tical (ABO id) and non-identical (ABO non-id) based on 
donor-candidate matching . Results: 55,755 LTs occurred in 
the study period - Figure 1 shows the pattern of individual 
livers offered to ABO non-id Pts . 38% (21,180/55,755) were 
offered to ABO non-id Pt at any point in the match . Of 
these, 50% (10,541/21,180) were offered to an ABO non-id 
Pt as the first offer . Of these 10,541 livers, 63% were 
offered to a status 1 and 37% to a non-status 1 candidate . 
Of the 3,919 livers whose first offer was to a non-status 1 
ABO non-id Pt; donor ABO for these 3,919 livers was 40% 
O, 34% A, 23% B, 3% AB and recipient ABO was 15% O, 
4% A, 41% B, 39% AB . 19% (762/3,919) were accepted on 
that first offer: 333 O>B, 178 B>AB, 135 A>AB, 91 A>O, 
25 others . 71% of first offer acceptances occurred at the 
local level: 68% O>B, 77% B>AB, 71% A>AB, 69% A>O, 
64% others . MELD [interquartile range (IQR)] at accep-
tance for these 762 livers was 35 [29-40]: 37 [33-40] O>B, 26 
[22-33] B>AB, 25 [32-40] A>AB, 35 [30-40] A>O, 38 [31-40] 
others . In 9% (65/762) of cases, there was an ABO id Pt 
with a higher MELD (but <35) in the same UNOS region . 
Among the 3,157 livers that were offered first but rejected 
by an ABO non-id Pt, the median [IQR] difference in MELD 
between the ABO non-id (first offer) and ABO id Pt (subse-
quent offer) was 4 [1-9] . In 5% (162/3,157) of cases, the 
ABO non-id (first offer) had a lower MELD than the ABO 
id Pt (subsequent offer) . [Fig] Discussion: >97% of livers 
offered to ABO non-id Pts were appropriately prioritized 
based on status 1 and MELD in the absence of more qual-
ified ABO id Pts . A higher proportion of B>AB first offer 
acceptances occurred at lower MELD scores . Since most 
common combination is O>B, there may be some room for 
improvement in the current system with regional ABO id 
Pts with MELDs <35 taking priority over local ABO non-id 
Pts in the allocation of blood type B livers .
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The New Event of Portal Vein Thrombosis 
Following Adult-to-Adult Living Donor Liver 
Transplantation does not Affect Long-Term 
Outcomes
Ivan Linares Cervantes1, Nicolas Goldaracena1, Roizar Rosales1, 
De La Maza Luis1, Juan Echeverri1, Moritz Kaths1, Dag-
mar Kollmann1, Stuart A. McCluskey2, Gonzalo Sapisochin1, 
Paul D. Greig1, Anand Ganhekar1, Mark Cattral1, Ian McGil-
vray1, David Grant1, Markus Selzner1, Nazia Selzner1; 
1Multi-Organ Transplant Department, Toronto General Hos-
pital, Toronto, ON, Canada; 2Anesthesiology, Toronto General 
Hospital, Toronto, ON, Canada

Background: Portal vein thrombosis (PVT) after deceased 
donation has been widely described as a complication that 
can lead to graft failure, high morbidity and mortality . 
Little data is available regarding risk factors, classifica-
tion and treatment of PVT after living donor liver trans-
plantation (LDLT) . Methods: Retrospective analysis of 
421 adult-to-adult right lobe LDLTs performed between 
January-2004 and November-2014 . Perioperative charac-
teristics and outcomes of patients with a new PVT after 
LDLT (n=28) were compared with those without PVT 
(n=393) . Cox proportional hazards model of the predictor 
variables was created and those found to be significant 
at p <0 .10 were selected for multivariate analysis . Results: 
Twenty-eight patients (6%) developed a new PVT (T-PVT) . 
Ten cases were classified as early-PVT (E-PVT) occurring 
within one month after LDLT, and 18 cases as late-PVT 
(L-PVT) appearing later than one month . Multivariate 
analysis from perioperative variables showed that splenec-
tomy (T-PVT: HR=3 .55, p=0 .015; E-PVT: HR=4 .96, p=0 .040; 
L-PVT: HR=3 .84, p=0 .035) and donor age (L-PVT: HR=1 .059, 
p=0 .010) were significant risk factors for PVT . Salvage rate 
for treatment in E-PVT and L-PVT was 100% and 50%, 
respectively, without having early event of re-throm-
bosis . Mortality within 30 days was similar (No-PVT: 2% vs 
E-PVT: 10%; p=0 .155) . No significant difference was seen 
in graft survival between the No-PVT and T-PVT groups at 
one-(92% vs 89%), 5-(82% vs 79%) and 10-(79% vs 68%) 
years (p= 0 .246) . The one-(96% vs 89%), 5-(86% vs 82%) 
and 10-(83% vs 79%) years patient survival was similar for 
the patients without PVT and the T-PVT group (p=0 .706)
(Figure 1) . No re-transplantation was necessary as conse-
quence of PVT . Conclusion: Early diagnosis and manage-
ment of PVT after LDLT can lead to acceptable short and 
long-term results without affecting patient and graft 
survival
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1665
Impact of “Rescue Allocated” Livers On 
Outcomes After Liver Transplantation: A 
Propensity Score Matching Analysis.
Mara Disabato1, Audrey Winter2, Cyrille Feray3, Concep-
cion Gomez Gavara1, Hassen Hentati1, Chetana Lim1, 
Chady Salloum1, Eric Levesque4, Daniel Azoulay1, 
Philippe COMPAGNON1; 1Service de Chirurgie Digestive, Hépa-
to-Bilio-Pancréatique et Transplantation Hépatique, Hôpital 
Henri Mondor - Assistance Publique-Hôpitaux de Paris, Uni-
versité Paris-Est, Créteil, France; 2UPRES EA 2415 Département 
de Biostatistiques, Institut Universitaire de Recherche Clinique 
(IURC), Montpellier, France; 3Service d’Hépatologie, Hôpital 
Henri Mondor, Assistance Publique-Hôpitaux de Paris, Univer-
sité Paris-Est, Créteil, France; 4Service de Réanimation, Hôpital 
Henri Mondor - Assistance Publique-Hôpitaux de Paris, Uni-
versité Paris-Est, Créteil, France

Background: Patient-specific liver graft offers that are 
declined by at least 5 transplant centers are considered 
for “rescue allocation” (RA), leaving a free choice for the 
recipient . The aim of this study was to compare the post-
operative outcomes of patients who received a donor liver 
according to MELD score priority (standard allocation, SA) 
or through a RA procedure . Methods: From January 2011 
to April 2015, 377 deceased donor LTs were performed 
at our center . Of these, 128 transplant procedures were 
excluded from further analysis because they either corre-
sponded to retransplantations (n=43), super urgent LT 
(n=24), split LT (n=37), domino LT (n=6) or multivisceral 
transplantations (n=18) . Analysis was performed before 
and after propensity score matching (PSM) on recipient 
characteristics . Results: Among the 249 first elective LTs 
retrospectively analyzed, 64 (25 .8%) patients received 
a “rescue-allocated” liver (RA group) . Compared to SA 
group, RA liver grafts came from older donors (68 .1 vs . 
58 .2 years; p<0 .001), had a higher Euro-Transplant Donor 
Risk Index (2 .2 vs . 1 .6; p<0 .001), and a longer cold isch-
emia time (9 .1 vs . 7 .05 hours; p< 0 .001) . RA Recipients had 
a lower MELD score (10 .5 vs . 21 .7; p<0 .001), were more 

frequently at home (89 .1 vs . 49 .2%; p<0 .001), and most 
of them had a hepatocellular carcinoma (82 .8 vs . 13 .5%; 
p<0 .001) . RA recipients were also less frequently transfused 
(78 .1 vs . 91 .4%; p<0 .01), had shorter operative time (431 
vs . 470 minutes; p=0 .01), and shorter hospital stay (36 .5 vs . 
48 .2 days; p=0 .02) . ICU stay was similar between RA and SA 
groups (19 .7 vs . 27 .2 days; p=0 .11) . Delayed graft function 
and primary non-function rates were similar between RA 
and SA groups (32 .8 vs . 29 .7%; p=0 .64, and 1 .6 vs . 3 .2%; 
p=0 .87, respectively) . Retransplantation rate (7 .8 vs . 8 .6%; 
p=0 .9) and severe complication rates (grade III and IV) 
according to Dindo-Clavien’s classification (36 vs . 44 .8%; 
p=0 .12) did not differ between the two groups . Mortality 
at 3 months was similar between RA and SA group (12 .5 
and 9 .1% respectively; p=0 .44) . Graft survival at 1 and 3 
years was comparable between RA and SA groups (78% 
and 73% vs . 79% and 76%, respectively; p=0 .48) . Patient 
survival at 1 and 3 years was also similar between RA and 
SA groups (80% and 74% vs . 86% and 83%, respectively; 
p=0 .11) . All these results were maintained after Propensity 
Score Matching . Conclusion: Rescue-allocated livers – i .e . 
refused by at least 5 centers - can be safely transplanted 
without increased morbidity or mortality compared to 
standard allocated livers, thereby enlarging the donor 
pool . 
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Significance of surgical margin in patients with 
single hepatocellular carcinoma undergoing 
curative hepatic resection: an analysis using 
nationwide survey data in Japan
Taku Aoki1,2, Keiichi Kubota1,2, Takatsugu Matsu-
moto1,2, Namiki Izumi2, Masumi Kadoya2, Shoji Kubo2, 
Takashi Kumada2, Norihiro Kokudo2, Michiie Sakamoto2, 
Tadatoshi Takayama2, Osamu Nakashima2, Yutaka Mat-
suyama2, Masatoshi Kudo2; 1Second Department of Surgery, 
Dokkyo Medical University, Mibu, Japan; 2the Liver Cancer 
Study Group of Japan, Osaka, Japan

Background: Liver resection remains the treatment 
of choice for hepatocellular carcinoma (HCC), but the 
feasible surgical procedure is restricted by the liver 
functional reserve . Previous studies showed the survival 
benefit of anatomical resection; however, others empha-
sized the significance of a wide surgical margin (SM) . In 
addition, even when performing an anatomical resec-
tion, SM is judged as 0mm when the tumor is attached to 
major hepatic veins or the hepatic hilum . The aim of the 
resent study is the estimation of the significance of SM 
both among anatomically and non-anatomically resected 
HCCs . Methods: Nationwide survey data in Japan from 
2000 through 2007 were reviewed . 14,075 cases were 
abstracted fulfilling (1) pathologically proven HCC, (2) 
single nodule based on the preoperative imaging studies, 
and (3) receiving curative surgical resections . Patients were 
stratified according to the surgical procedure, and the 
significance of SM was evaluated in 4,457 cases receiving 
non-anatomical resection smaller than one Couinaud’s 
segment (Hr0), and 1,906 cases receiving anatomical 
one Counaud’s segment resection (HrS) . When a tumor 
nodule has a capsule, SM is judged as SM0(-) even if the 
tumor capsule is exposed at the raw surface . Results: In 
Hr0 group, SM(+) was associated with unfavorable patient 
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outcomes (P=0 .006), and the tendency was found in HrS 
group (P=0 .07) . In Hr0 group, the outcomes of SM0(-) 
patients was significantly worse than those of patients 
with a wide SM(P=0 .03) . In contrast, in HrS group, the 
outcomes of SM0(-) patients were similar with those of 
patients with a wide SM (P=0 .93, Figure A and B) . However, 
subgroup analysis could not identify appropriate SM for 
non-anatomical resections . A propensity score matching 
analysis comparing SM0(-) patients in Hr0 and HrS groups 
adjusting patient age, liver functional reserve and tumor 
size revealed insignificant difference in the survival rate . 
Conclusion: When an anatomical resection is feasible, 
SM0(-) resection is acceptable . In contrast, SM wider than 
0mm is required when performing a non-anatomical resec-
tion . It was suggested that a non-anatomical resection 
accompanying a wide surgical margin contributed to the 
clearance of microscopic intrahepatic metastases as well as 
an anatomical resection .
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Living Related Liver Transplantation (LRLT) for 
Progressive Familial Intrahepatic Cholestasis 
Type III (PFIC III) Children: A Single Center 
Experience
Tawhida Y. Abdel Ghaffar1,2, Suzan El Naghi1, Azza Youssef1,2, 
Mohammed El Adawy1,2, Mohamad Moafy2, Moham-
mad Abdel Sattar3, Mervat Gamal2, Ahmad Allam1,2, 
Nedal Hegazy4, Hoda Abdel Maksoud1, Ahmad Mokhtar5, 
Amr AbdelAal6, Hesham Abdel Kader3; 1Yassin Abdel Ghaffar 
Charity Center for Liver Disease and Research, Cairo, Egypt; 
2Department of Pediatrics, Ain Shams University, Cairo, Egypt; 
3Department of Pediatric Surgery, Ain Shams University, 
Cairo, Egypt; 4Department of Pathology, Ain Shams Univer-
sity, Egypt, Egypt; 5Department of Anesthesia, Cairo Univer-
sity, Cairo, Egypt; 6Department of General Surgery, Ain Shams 
University, Cairo, Egypt

Background: Progressive familial intrahepatic cholestasis 
Type III (PFIC III) predominantly affects children, many of 
whom will progress to end-stage liver disease . There are 
few reports on the clinical course of these children and 
their outcomes after transplantation . We describe the 
course and outcome of 7 patients (5 male, 2 female; age 
range: 3 .67 to 13 .25 years; mean = 9 .27 years) who have 
undergone living related liver transplantation (LRLT) for 
PFIC III during the period from June 2015 till March 2017 . 
Methods: All patients received a graft from a biological 
parent (2 from mother and 4 from father), except one 
who received it from a non-relative . All were offsprings of 
consanguineous parents, 4 patients had sibling death with 
the same condition (one of whom lost 2 of his brothers), 
and 2 had a living sibling affected . Mean graft size was 
386 gs and mean GRWR was 1 .54 . All had duct to duct 
anastomoses and received Tacrolimus, MMF and 6 months 
steroid . Duration of follow-up lasted between 3 and 22 
months (mean = 11 .5 months) . Results: Prior to transplan-
tation 3 patients had pruritus, 5 had jaundice and all had 
elevated GGT (ranging from 111-717 U/L) . Pruritus and 

jaundice were both alleviated post transplantation, and 
GGT levels normalized in all patients (mean = 57 days; 
range 6-120 days) . Growth improved (71 .4% increased 
weight centile, 57 .1% increased height centile) . Before 
their transplantation, 2 patients had 2 bone fractures each 
and 2 had DEXA scan Z scores (-2 .7 and -3) . Post transplan-
tation none had bone fractures, and 2 had improved DEXA 
Z scores (-1 .7 and -2 .8) 6 months post transplantation . Post 
transplantation complications were limited . One had an 
attack of cholangitis (resolved by medical treatment) and 
another had an anastomotic biliary stricture . Mild acute 
rejection (AR) proven by LB occurred in 2 patients and 
was successfully managed by raising the immunosuppres-
sive levels . All patients survived and experienced improved 
quality of life . Conclusion: LRLT using a graft from a parent 
can be successfully done for PFIC III patients without the 
disease appearing in the donated graft, and with allevi-
ation of pre transplantation symptoms and signs . Ethics 
Policy Statement: The information presented in this study 
was approved by our center’s institutional ethics review 
board . No donor organs were obtained from executed 
prisoners or other institutionalized persons .
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Preoperative erythropoietin treatment 
improves overall survival after major hepatic 
resection in cirrhotic rat models
Sukwon Suh, Yoo-Shin Choi; Chung-Ang University Hospital, 
Seoul, Korea (the Republic of)

Background In cirrhotic liver, major hepatic resection may 
cause a fatal clinical course that it is still a concern . Eryth-
ropoietin (EPO) has been known to have protective effect 
and stimulator of liver regeneration in previous studies . 
This study aims to investigate the effect of EPO after major 
hepatic resection in cirrhotic rat models . Methods Cirrhotic 
liver was induced by an intraperitoneal injection of TAA in 
seventy Lewis rats . Two groups with (n=36) and without 
(n=36) EPO (1 IU/g, every other day, 5 times before oper-
ation) underwent major hepatectomy (left and a half of 
median lobes) and biochemical, histopathological and 
immunohistochemical parameters and overall survival 
were compared . Results EPO led to significant decrement 
of aspartate aminotransferase and alanine aminotrans-
ferase and interleukin (IL)-1β expression at 48 hr after 
surgical resection . With EPO, hepatocyte growth factor 
and vascular endothelial growth factor expression at 1hr 
and IL-6 expression at 24 hr were significantly increased 
and Ki-67 was also significantly increased during 120 hr 
after surgical resection . Overall survival was significantly 
improved among EPO-treated rats (P = 0 .034) . Conclusion 
Preoperative EPO treatment has protective effect and 
stimulates liver regeneration which leads to improvement 
of overall survival after surgical resection in cirrhotic rat 
models .
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1669
Role of Cardio-pulmonary Exercise Test Param-
eters in the Assessment of Liver Transplantation 
Candidates- An Australian Study
Malik Janjua1, Jordan Cunningham2, Bhajan Singh2, 
George Garas1, Gary P. Jeffrey1, Leon A. Adams1, Gerry C. Mac-
Quillan1; 1Western Australian Liver Transplantation Service, 
Department of Hepatology, Sir Charles Gairdner Hospital, 
Perth, WA, Australia; 2Pulmonary Physiology and Sleep Medi-
cine, Sir Charles Gairdner Hospital, Perth, WA, Australia

Liver transplantation (LT) is associated with significant 
early post-operative morbidity and mortality . Cardiopul-
monary exercise testing (CPET) is a dynamic measure of 
an individual’s aerobic capacity and cardiorespiratory 
reserve . Anaerobic Threshold (AT), maximum oxygen 
uptake (VO2max), and the slope of the ventilatory equiv-
alent for carbon dioxide (VE/VCO2) obtained from CPET 
have been associated with postoperative morbidity and 
mortality . Our study focuses on finding the best predictive 
CPET parameter in the LT candidates . Objective: To study 
the impact of CPET performance on 90-day survival and to 
study the association of CPET parameters with outcomes 
after LT (post-operative length of critical care stay, dura-
tion of ventilator support and length of hospital stay); 
and with hospital admission and length of stay in patients 
who did not receive LT . Method: Single centre retrospec-
tive study involving all patients who underwent an incre-
mental CPET as part of LT work-up between 01 Feb 2016 
and 31 Jan 2017 at Sir Charles Gairdner Hospital (SCGH), 
Perth . Patient hospital records reviewed for data collection 
and correlation between the three CPET parameters and 
outcomes ascertained through univariate and multivar-
iate analysis using linear regression . Results: Between Feb 
2016 and Jan 2017, 21 patients on the transplant registry 
underwent CPET and 8/21 patients underwent LT . All 8 
patients remain alive (90-day survival 100%) . The mean AT 
for this group was 9 .7 ± 1 .8 ml/min/kg (range 7 .5-12 .1) . The 
association between AT and MELD was significant in this 
group (correlation coefficient R -0 .53, P=0 .025) . On univar-
iate analysis, among the CPET parameters, only VE/VCO2 
slope was consistently associated with critical care length 
of stay (R 0 .83, P=0 .021), ventilator requirements (R 0 .789, 
P=0 .035) and length of hospital stay (R 0 .878, P=0 .009) . The 
association remained significant on multivariate analysis 
(P=0 .009) . Among patients who did not receive a LT, 12/13 
exercised sufficiently for the AT to be determined, and 
mean AT was 10 .5±2 .0 ml/min/kg (range 5 .7-12 .9) .10/13 
were activated for transplant while 2/13 remain on the 
registry . In this group, the 90-day survival was also 100%, 
and there was no significant association between CPET 
parameters and hospital admissions and length of hospital 
stay . Conclusion: VE/VCO2 slope during CPET (a measure 
of ventilation-perfusion inequality) was predictive of post 
LT critical care length of stay, ventilator requirement and 
length of hospital stay in this small cohort . However, the 
predictive value of the three CPET parameters for short 
term mortality post LT requires further evaluation with 
larger study group .
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Using Grafts with 2 or more than 2 Bile Ducts 
for Living Donor Liver Transplantation – Does it 
affect Patient Outcome?
Dagmar Kollmann, Nicolas Goldaracena, Gonzalo Sapisochin, 
Nazia Selzner, Mark S. Cattral, Paul D. Greig, Ian McGilvray, 
Anand Ghanekar, David Grant, Markus Selzner; Multi Organ 
Transplant Program, University Health Network, Toronto Gen-
eral Hospital, Toronto, ON, Canada

Introduction: It’s been described in the literature that 
the use of live donor (LD) liver grafts with multiple bile 
ducts (BD) increases the risk of BD related complications 
after live donor liver transplantation (LDLT) . Our aim 
was to evaluate the impact of multiple BD in LD grafts 
on the outcome following LDLT . Methods: 510 LDLT were 
performed at our institution from 2000-2015 . Outcome of 
patients receiving a LDLT using grafts with ≥2 BD (n=190) 
were compared to all patients receiving a LD graft with 
only one BD (n=320) . Results: Demographic variables and 
disease severity was equally distributed between both 
groups . Roux-y reconstruction of the BD was significantly 
higher in the ≥2 BD group (n=148, 77 .9%) when compared 
to those patients receiving a graft with a single BD (n=123, 
38 .6%; p<0 .001) . Biliary complication rate after LDLT was 
not different between both groups (1 BD: 75 (23 .4%) vs . 
≥2 BD: 43 (22 .6%), p=0 .914) . Recipients major complication 
(Clavien ≥3b) rate was similar between both groups (1 BD: 
21% vs . ≥2 BD: 24%; p=0 .377), and both groups had a 
comparable re-transplantation rate (1 BD: 18 (5 .6%) vs . ≥2 
BD: 11 (5 .8%), p=1) . The 1-(90% vs . 91%), 5- (82% vs . 78%), 
and 10-year (70% vs . 68%) graft survival was comparable 
between the single and the multiple BD groups (p=0 .588) . 
However, patients who developed a biliary leak (n=53) 
and additionally belonged to the ≥2 BD-group (n=20) 
showed significantly worse graft-survival than the single 
BD-group (n=33) (10-year graft-survival 89 .6% vs . 68 .4%, 
p=0 .024) . There was no significant difference in the 1-, 
5- and 10-year patient survival between both groups (1 
BD: 92%, 84%, 75% vs . ≥2 BD: 94%, 82%, 78%, respec-
tively; p=0 .84) . In addition, patients receiving a graft with 
3 BD (n=21) showed similar graft survival to those with ≤2 
BD (n=492) (≤2 BD: 90%, 80%, 60% vs . 3 BD: 94%, 87%, 
75%; p=0 .745) . Conclusion. LDLT using selected grafts 
with multiple BD is safe and does not negatively impact on 
postoperative biliary complication rates and graft survival .
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Roman Liver Tx Allocation: Results at 48 
months of an innovative regional allocation 
model based on MELDNa and Donor-to-Recip-
ient Match
Federica Ferracci1, Alfonso W. Avolio1, Francesca R. Ponz-
iani1, Antonio Grieco1, Salvatore Agnes1, Stefano Ginanni 
Corradini2, Fabio Melandro2, Flaminia Ferri2, Massimo Rossi2, 
Tommaso M. Manzia3, Ilaria Lenci3, Matteo Manuelli3, 
Mario Angelico3, Giuseppe Tisone3, Giovanni Vennarecci4, 
Marco Colasanti4, Roberto L. Meniconi4, Ubaldo Visco Coman-
dini4, Giuseppe M. Ettorre4, Raffaella Zaccaria5, Nicola Tor-
lone5, Maurizio Valeri5; 1Transplant center - University Hospital 
“A. Gemelli”, Rome, Italy; 2Transplant center - University Hos-
pital “Umberto I”, Rome, Italy; 3Transplant center - University 
Hospital “Tor Vergata”, Rome, Italy; 4Transplant center - San 
Camillo Hospital, Rome, Italy; 5Transplant center - Regione 
Lazio, Rome, Italy

BACKGROUND Liver allocation policies are different 
between Countries and regions . An innovative allocation 
model based on MELDNa and donor age was developed 
in Italy in a donor-to-recipient match perspective . 244 
Liver transplants (LT) performed (2013-2015) in a 4 Center 
regional Consortium were compared to 235 controls (2010-
2012) . P&M In the 2013-2015 period, Standard Organs 
(SO, N=151, 61,8%) were allocated to patients (pts) on a 
common regional waiting list, based on MELDNa (5 classes: 
>30, N=32, 13 .2%; 29-24, N=41, 16 .8%; 23-20, N=19, 7 .8%; 
19-15, N=24, 9 .8%; <15, N=35, 14 .3%) . Non-SO (donor age 
>65, N=76, 31 .2%;other reasons, N=17, 6 .9%) were allo-
cated locally, according to priority defined in each Center 
and to individual patient’s characteristics (mainly HCC pts 
with progressive disease) . In the 2010-2012 period each 
Center used a MELD based allocation algorithm and HCC 
pts were equipoised to non-HCC pts using the MELD 22 
rule . Univariate Kaplan Meier (KM) and multivariate Cox 
analyses (Cox) were used . RESULTS LT in 2013-2015 period 
were older, with higher MELDNa, and received organs by 
older donors . Regarding non-HCC patients: Recipient’s 
age: 52±11 vs 50±11; Donor’s age: 51±18 vs 52±18; MELD 
at LT: 23±7 vs 21±7, p=0 .002; MELDNa at LT: 25±7 vs 22±7, 
p=0 .003 . Regarding HCC patients: Recipient’s age: 58±6 
vs 57±8; Donor’s age: 56±17 vs 52±18; MELD at LT: 15±6 
vs 14±6; MELDNa at LT: 16±7 vs 15±5 . Waiting time was 
significantly lower for non-HCC group 2 .0±4 .4 vs 6 .7±8 .3 
mo, p=0 .0001, and unchanged for the HCC patients 
5 .7±5 .2 vs 5 .3±5 . 48 mo patient survival was similar (KM: 
overall 76% continuos l vs 79% dotted l; non-HCC: 78% 
vs 80%; HCC: 73% vs 77%) . MELDNa and recipient’s age 
resulted significant prognostic predictors at Cox . CONCLU-
SIONS Although overall survival was slightly reduced in the 
non-SO HCC subgroup, the innovative allocation model 
provides positive results about overall LT performed, using 
organs from older donors, and faster transplantation for 
pts with progressive liver disease .
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1672
Demographics and Clinical Characteristics  
of Hepatitis C Virus-Positive Donors and  
Recipients
Andrew A. Li4, Eric R. Yoo2, Keeryth Sandhu1, Ryan B. Perump-
ail1, George Cholankeril3, Donghee Kim1, Aijaz Ahmed1; 1Divi-
sion of Gastroenterology and Hepatology, Stanford University 
School of Medicine, Palo Alto, CA; 2Department of Medicine, 
Santa Clara Valley Medical Center, San Jose, CA; 3Gastroenter-
ology and Hepatology, University of Tennessee Health Science 
Center, Memphis, TN; 4Department of Medicine, Stanford 
University School of Medicine, Stanford, CA

Background: The introduction of second-generation direct 
acting antiviral (DAA) agents has provided the opportunity 
to effectively treat patients with hepatitis C virus (HCV) 
infection in the post-transplant setting . Therefore, efforts 
to expand the potential donor pool by utilizing HCV-posi-
tive (HCV+) donors have increased . We studied the trends 
in demographics and clinical characteristics of HCV+ adults 
undergoing liver and/or kidney transplantation (LKT) with 
HCV+ donors . Methods: Data were collected from the 
United Network for Organ Sharing (UNOS) registry from 
January 1, 2000 to December 31, 2016 . Second-generation 
DAA agents were introduced for clinical use in the United 
States in October (Simeprevir) and November (Sofosbuvir) 
of 2013 . The pre-DAA era was defined as prior to October 
2013 and the DAA era as after December 2013 . HCV status 
was determined by serology results . Results: During the 
DAA era, the average donor age was significantly lower for 
both kidney and liver transplants with a higher frequency 
of drug intoxication as the cause of donor death (Table) . 
An increased tolerance and acceptance for using high risk 
donors labeled as ‘donor clinical infection’ and/or ‘Public 
Health Service (PHS) increased risk’ for both LKT was 
noted . In liver transplant recipients, the DAA era was asso-
ciated with significantly lower frequency of ascites (78% 
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vs . 70%, p<0 .0001) and hepatic encephalopathy (67% vs . 
55%, p<0 .0001) but without any significant difference in 
MELD at time of transplant . Notably, the Kidney Donor 
Profile Index (KDPI) for kidney and the Donor Risk Index 
(DRI) for liver, models for estimating risk of graft failure, 
are also significantly lower in the DAA era, indicating 
lower predicted risks of graft rejection . Conclusion: The 
introduction of DAA agents has been associated with 
expansion in the organ donor pool due to increased utili-
zation of HCV+ donors . Further studies will be required to 
assess outcomes associated with DAA agents in solid organ 
transplant recipients from HCV+ donors .

MOD (Mechanism of death), *p<0 .0001, † p<0 .0001 Chi-
Square test for all MOD
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Impact of Pre-Transplant Non-Compliance on 
Clinical Outcomes after Liver Transplantation: 
Stratification of a High-Risk Population
Amaninder Dhaliwal, Neil Bhogal, Elizabeth R. Lyden, 
Fedja A. Rochling, Marco A. Olivera; University of Nebraska 
Medical Center, Omaha, NE

Background: An emphasis has been placed on the neuro-
psychological status of patients prior to liver transplanta-
tion . There is a limitation in organs available for transplant 
and a successful outcome depends upon a thorough eval-
uation . There are no standardized criteria for selection in 
respect to psychosocial problems and there is a paucity 
of data regarding the impact of pre-transplant medical 
compliance issues on the outcomes after the liver trans-
plantation . The purpose of our study is to assess the impact 
of pre-transplant medical non-compliance and psychoso-
cial problems on the post-transplant outcomes . Methods: 
A retrospective chart review was performed at The Univer-
sity of Nebraska Medical Center on adult patients who 
underwent liver transplantation from 1/2012 – 1/2016 . 
Demographic data, etiology of liver disease, and psychiatric 
history were collected . In addition, psychosocial problems 
such as documented medical non-compliance, substance 
abuse, financial issues, and lack of caregiver support were 
collected . The primary outcomes assessed post-transplant 
were overall, 30-day, and 1-year mortality . Secondary 
outcomes included graft failure, acute rejection, psychi-
atric decompensation, readmission, and support failure . 
Descriptive statistics were used to summarize the data . All 
analysis was conducted using STATA version 14 . Results: 
A total of 388 patients met our inclusion criteria, out of 
which 15 (4%) had documented medical non-compliance 

in their pre-transplant evaluation . 60% of the patients 
who needed compliance had graft failure as compared to 
only 33% of the patients who did not (p <  .047) . In addi-
tion, acute rejections were found in 47% of the patients 
who needed compliance as compared to only 11% who did 
not need compliance (p =  .0009) . There was no statistically 
significant difference in the mortality between the two 
groups . Patients with substance abuse, financial concerns, 
or lack of caregiver support identified in the pre-trans-
plant evaluation were found to have no statistically signif-
icant differences in their primary and secondary outcomes . 
Conclusion: A complete psychosocial evaluation is required 
for a successful liver transplant given limited availability 
of the organs . In our study, patients with non-compliance 
identified in the pre-transplant evaluation were associ-
ated with higher rates of graft failure and acute rejec-
tions . Further prospective and multi-center studies are 
warranted to validate our findings . 
Disclosures:
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A novel management algorithm for Bile duct 
strictures(BDS) complicating Living Donor Liver 
transplantation(LDLT)
Harshavardhan B. Rao1, Rama P. Venu1, Surendran Sudhin-
dran2, Nirmal K. Prabhu3, Malini Eapen4; harshavardhan-
rao1985@gmail.com; 1Gastroenterology, Amrita Institute 
of medical sciences, Kochi, India; 2Gastrointestinal surgery, 
Amrita Institute of medical sciences, Kochi, India; 3Radiology, 
Amrita Institute of Medical sciences, Kochi, India; 4Pathology, 
Amrita Institute of medical sciences, Kochi, India

Background: BDS, is a serious complication following LDLT 
& is best treated with endotherapy(Endoscopic retro-
grade cholangiography(ERC), sphincterotomy, stenting) . 
However, early diagnosis is difficult because the symp-
toms is similar to rejection . We propose a management 
algorithm that can streamline therapy in order to achieve 
optimal patient care . Methods: Retrospective evaluation 
of 41 LDLT patients(Age–8-63 years) who presented with 
cholestatic symptoms was done . MRCP images showed an 
anastomotic narrowing and were reviewed by an inde-
pendent radiologist for a unique metric - MRCP ductal 
ratio(Ratio between the maximal diameter of donor 
ducts & the maximal diameter of the recipient CBD) . 
Liver biopsy was available in 33 patients & 12 patients 
had rejection(Banff grade>3) and 21 patients had choles-
tatic features with rejection(Banff grade1-3) . All patients 
underwent endotherapy and were studied for ERC Ductal 
Ratio(EDR) and Delay in contrast drainage(DCD)(Ratio 
between the maximal diameter of donor ducts & the 
maximal diameter of the recipient CBD and retention of 
>50% of contrast proximal to the stricture after 15 minutes 
respectively) . They were retrospectively followed up for 
treatment offered & response to treatment was favorable 
if there was symptomatic improvement and >80% improve-
ment in biochemical parameters . Results: MDR>1 .75(OR 
8 .1), DCD(OR 3 .5) and presence of cholestasis on liver 
biopsy(OR 2 .2) were independent predictors of outcome 
on multivariate analysis(p <0 .05) . Using these metrics, a 
management algorithm was computed as shown in Figure 
1 . Conclusions: A management algorithm for Symptomatic 
LDLT patients has been proposed which may guide deci-
sion making .
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Use of rifaximin or spontaneous bacterial peri-
tonitis prophylaxis does not increase the risk of 
early multi-drug resistant infections after liver 
transplant
Tarina Parpia1, Daniel Gergen1, Joseph Timpone2, Basit Javaid1, 
Amol S. Rangnekar1; 1MedStar Georgetown Transplant Insti-
tute, MedStar Georgetown University Hospital, Washington, 
DC; 2Division of Infectious Diseases and Travel Medicine, Med-
Star Georgetown University Hospital, Washington, DC

Background Prior antibiotic exposure can lead to the 
development of multi-drug resistant infections (MDRI) . 
Patients with cirrhosis are often chronically exposed to 
antibiotics, as in the case of prophylaxis for spontaneous 
bacterial peritonitis (SBP), or rifaximin in the treatment of 
hepatic encephalopathy . Whether this type of ongoing 
antibiotic exposure increases the risk of MDRI after liver 
transplant (LT) remains unclear . The aim of this case-con-
trol study was to investigate the association of pre-trans-
plant rifaximin use or SBP prophylaxis with development 
of post-LT MDRI . Methods A retrospective chart review 
was conducted of the clinical characteristics of liver trans-
plant recipients (LTR) to determine risk factors for the 
development of MDRI post-LT, including use of rifaximin 
and SBP prophylaxis . Culture data was reviewed to iden-
tify post-LT overall infections and MDRI within 30 days 
of transplant . All adult, first time, isolated LTR (January 
2012 to December 2016) were included . Statistical anal-
ysis was conducted using Chi-Square test and logistic 
regression analysis to determine odds ratios (ORs) . Results 
Among 329 LTR, rates of overall infections and MDRI were 
28% and 11%, respectively . The average age was similar 
in MDRI and non-MDRI patients . Overall infection rates 
among LTR were similar irrespective of prior rifaximin use . 
On univariate analysis, LTR with MDRI were more likely to 
have been on rifaximin pre-LT (OR 2 .87, 95%CI:1 .30-6 .38) . 

Additionally, these patients had higher calculated MELD 
scores (p<0 .01), and were more likely to have received 
pre-LT systemic antibiotics (OR = 2 .26, 95%CI:1 .07-4 .79), 
been in the ICU pre-LT (OR 2 .50, 95%CI: 1 .12-5 .59), or 
required return to the operating room post-LT (OR 3 .60, 
95%CI: 1 .71-7 .57) . In contrast, patients with MDRI were 
no more likely to have been on SBP prophylaxis (OR 0 .65, 
95%CI:0 .21-1 .92) or to have required pre-operative dial-
ysis (OR 2 .28, 95% CI:0 .91-5 .69) . After logistic regression, 
only post-LT return to the operating room independently 
correlated with an increased risk of MDRI . In a sub-anal-
ysis of patients with MELD >25, the rate of MDRI did 
not significantly correlate with rifaximin use (OR = 1 .78, 
95%CI:0 .47-6 .78) . Conclusion LTR with MDRI were more 
likely to have been on rifaximin prior to LT in our patient 
population . However, the higher rate of MDRI in LTR on 
rifaximin may be attributed to a greater severity of illness 
and pre-LT systemic antibiotic exposure . SBP prophylaxis 
did not correlate with a higher risk of MDRI . In contrast 
to a prior published report, this study did not identify a 
relationship between prior rifaximin use and post-LT MDRI 
in high MELD patients .
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Low Subcutaneous Adipose Tissue Index (SATI) 
is Associated with Increased Waitlist Mortality 
Risk in Patients with End-Stage Liver Disease. 
From the Fitness, Life Enhancement, and Exer-
cise in Liver Transplantation (FLEXIT) Consor-
tium
Aldo J. Montano-Loza1, Connie W. Wang2, Maryam Ebadi1, 
Elizabeth J. Carey3, Michael A. Dunn5, Srinivasan Dasarathy4, 
Matthew R. Kappus6, Jennifer C. Lai2; 1Division of Gastroen-
terology and Liver Unit, University of Alberta, Edmonton, AB, 
Canada; 2Division of Gastroenterology and Hepatology, Uni-
versity of California San Francisco, San Francisco, CA; 3Division 
of Gastroenterology and Hepatology, Mayo Clinic in Arizona, 
Phoenix, AZ; 4Division of Gastroenterology and Hepatology, 
Cleveland Clinic, Cleveland, OH; 5Center for Liver Diseases, 
Liver Research Center and Thomas E. Starzl, University of Pitts-
burgh, Pittsburgh, PA; 6Gastroenterology and Hepatology, 
Duke University, Durham, NC

 INTRODUCTION Sarcopenia independently predicts 
mortality in ESLD patients . Little is known about the 
prognostic significance of adipose tissue in this popula-
tion . METHODS To evaluate the prognostic significance of 
adipose tissue, we analyzed data from cirrhotic patients 
listed for liver transplant (LT) at 4 centers: (1) UCSF 
(n=140), (2) University of Pittsburgh (n=83), (3) Mayo Clinic 
in Arizona (n=52), and (4) University of Alberta (n=81) . 
From CT images at the 3rd lumbar vertebra, within 3 
months (mo) of listing, we determined 4 body compo-
sition variables, normalized to height (cm2/m2): total 
adipose tissue index (TATI), visceral adipose tissue index 
(VATI), subcutaneous adipose tissue index (SATI), and skel-
etal muscle index (SMI) . Cut-offs for SATI to predict 12mo 
waitlist mortality (WLM= death/delisting for being too 
sick for LT) were determined using ROC curves . Logistic 
regression assessed associations between 12mo WLM and 
body composition . RESULTS Of 356 waitlist candidates 
(70% male), median age was 58y, median MELD 15, and 
median BMI 27 kg/m2; 21% died/were delisted . Despite 
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similar BMI and TATI by sex, fat distribution differed with 
men having greater VATI (37±28 vs . 29±24; P=0 .009) and 
women having greater SATI (69±44 vs . 57±37; P=0 .009) . 
Patients with WLM had lower SATI (52±43 vs . 63±38), SMI 
(44±9 vs . 48±9) and higher MELD (19±8 vs . 16±8) [P<=0 .02 
for each] with no significant differences in age, BMI and 
VATI . In univariate analysis, SATI (OR 0 .99; 95% CI 0 .98-
1 .00; P=0 .04), MELD (OR 1 .04; 95% CI 1 .01-1 .07; P=0 .01), 
female gender (OR 1 .95; 95% CI 1 .15-3 .32; P=0 .01), and 
SMI (OR 0 .94; 95% CI 0 .91-0 .97; P<0 .001) were predictors 
of WLM; whereas VATI and BMI were not . ROC analysis 
showed that SATI cut-offs of 20 in males and 34 cm2/m2 
in females were significant to discriminate WLM . After 
adjustment for MELD and sarcopenia, low SATI remained 
independently associated with a 2-fold increased odds of 
12mo WLM (95% CI 1 .07-3 .94; P=0 .03) . CONCLUSIONS Low 
subcutaneous, but not visceral, adipose tissue is associated 
with higher 1-year mortality, suggesting the prognostic 
significance of fat distribution . The effect of interactions 
between muscle mass and subcutaneous adiposity on 
mortality requires further study .

CT of two patients with same BMI (26), A) with low and B) 
high SATI .
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Impact of Direct Acting Antiviral (DAA) for 
HCV Treatment on Liver Transplant Outcomes: 
A Multicenter 15-year Experience.
Omar Y. Mousa1, Nyan L. Latt2, Bashar A. Aqel3, 
Michael D. Leise4, Andrew P. Keaveny2, Surakit Pungpapong2; 
mousa.omar@mayo.edu; 1Gastroenterology and Hepatology, 
Mayo Clinic, Jacksonville, FL; 2Department of Transplant, 
Mayo Clinic, Jacksonville, FL; 3Department of Transplant, 
Mayo Clinic, Scottsdale, AZ; 4Department of Transplant, Mayo 
Clinic, Rochester, MN

Background: Studies evaluating the impact of DAA therapy 
on graft and patient survivals among liver transplant (LT) 
recipients over the past 15 years are limited . Methods: 4781 
patients from 3 centers underwent LT between 1/2002 and 
12/2016 . Patients with prior LT or multiple-organ trans-
plant were excluded . Comparison of LT outcomes between 
HCV vs . non-HCV groups was performed across 3 eras: Era 
1 (2002-2005), Era 2 (2006-2010), and Era 3 (2011-2016), 
when DAA therapy was available . Results: 1711 (36%) had 
HCV, mean age 55 ± 10, 66% male and 26% had HCC . 
Significant improvement in graft & patient survivals across 
the 3 eras was observed in HCV (p<0 .001 & p=0 .04) and 
non-HCV (p<0 .001 & p=0 .02) LT recipients . Figure 1 shows 

Kaplan-Meier survival analysis between HCV and non-HCV 
groups for each era . Compared to non-HCV group, 5-year 
graft survival of the HCV group was numerically lower, but 
not statistically significant in Era 1 (73% vs . 68%, p=0 .1), 
became significantly lower in Era 2 (78% vs . 71%, p=0 .01), 
and was comparable in Era 3 (81% vs . 80%, p=0 .4) . Similar 
5-year patient survival trends were observed at Era 1 (79% 
vs . 76%, p=0 .4), Era 2 (81% vs . 76%, p=0 .08), and Era 3 (83% 
vs . 82%, p=0 .3) . Significant improvement in both graft & 
patient survivals between Era 1 and Era 2 was observed 
only among non-HCV group (p=0 .002 & p=0 .05), but not in 
HCV group (p>0 .05) . In contrast, significant improvement 
in both graft & patient survivals was observed between Era 
2 and Era 3 among the HCV group (p=0 .003 & p=0 .05), but 
not in non-HCV group (p>0 .05) . Conclusions: LT outcomes 
improved in HCV and non-HCV patients at different time 
points over the 15 years: between Era 2 and Era 3 in the 
HCV group and between Era 1 & Era 2 in non-HCV group . 
Both 5-year patient & graft survival rates of HCV patients 
finally became equivalent to non-HCV patients after 2011 
supporting the positive impact of DAA therapy on LT 
outcomes .
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The impact of tumor necrosis on tumor free 
survival in patients undergoing liver trans-
plant with hepatocellular carcinoma: an anal-
ysis using the UNOS liver recipient explant 
pathology form.
Dilip Moonka1, Reena Salgia1, Ann M. Harper2; 1Division of 
Gastroenterology, Henry Ford Hospital, Detroit, MI; 2Research 
Department, United Network for Organ Sharing, Richmond, 
VA

Background: In previous SRTR analyses, we demon-
strated that specific donor factors as well as the donor 
risk index were associated with tumor free survival in 
patients undergoing liver transplant (LT) with hepatocel-
lular carcinoma (HCC) . In this study, we attempt to iden-
tify donor and recipient variables associated with tumor 
free survival controlling for variables in the UNOS liver 
recipient explant pathology form Methods: We looked at 
patients who underwent LT with the HCC exception from 
April 12, 2012 to Dec 31, 2015 who had explant forms . 
We excluded patients with cholangiocarcinoma, living 
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donor transplant or death within 3 months . Patients were 
evaluated for tumor free survival using donor, recipient 
and explant variables with Kaplan-Meier (KM) curves with 
log rank tests . Multivariate modeling was done using 
competing risks regression analysis . Results: There were 
5765 recipients who met inclusion criteria and of these 384 
(6 .7%) had recurrence . On univarate analysis, variables 
associated with recurrence that were included in multivar-
iate analysis were tumor outside Milan criteria, vascular 
invasion, poorly differentiated histology, AFP > 100 at LT, 
male race, hepatitis C, recipient CMV, longer waiting time 
and incomplete or no necrosis in patients who underwent 
locoregional therapy . On multivariate analysis, only tumor 
outside Milan (HR 2 .20: CI 1 .98-2 .41: P<0 .001), vasc inva-
sion (HR 2 .33: CI 2 .10-2 .56: P<0 .001), poorly diff histology 
(HR 2 .46: CI 2 .20-2 .73: P<0 .001), AFP >100 at LT (HR 2 .07: CI 
1 .81-2 .32: P<0 .001) and incomplete (HR 1 .37: CI 1 .07-1 .68: 
P=0 .042) and no necrosis (HR 1 .51: CI 1 .13-1 .89: P=0 .032) 
were associated with decreased tumor free survival . 5221 
patients were treated prior to transplant . 1349 (23%) had 
complete necrosis, 2681 (46 .5%) had incomplete and 816 
(14 .2%) had no necrosis . Patients with complete necrosis 
had 1 and 3 year recurrence free survival of 98 .5% and 
96 .8% compared to 94 .9% and 88 .9% for patients with 
incomplete necrosis and 96 .8 and 91 .3% with no necrosis . 
The difference was significant (P<0 .001) . The difference 
was even greater for patients with tumor outside Milan 
Criteria on explant . Patients with complete necosis had 1 
and 3 year recurrence free survival of 97 .0 and 96 .5% vs 
91 .1 and 81 .8% for incomplete necrosis and 91 .5% and 
78 .3% for no necrosis (P<0 .001) . Conclusions: Outside of 
recipient explant pathology, no donor or recipient factors 
were identified that associated with tunor free survival . In 
patients who underwent pre-LT therapy, incomplete or no 
necrosis was associated with decreased tumor free survival 
and the effect was more pronounced for patients with 
tumor outside Milan ciriteria .
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Coronary Artery Calcium Score for Cardiac 
Risk Stratification: A Retrospective Analysis of 
Liver Transplant Recipients
Jessica E. Shay1, Stuart D. Russell2, Aliaksei Pustavoitau3, 
James P. Hamilton4, Natasha Gill5, Benjamin Philosophe5, 
Andrew M. Cameron5, Ahmet Gurakar4; 1Medicine, Johns 
Hopkins, Baltimore, MD; 2Cardiology, Johns Hopkins, Balti-
more, MD; 3Liver Transplant Anesthesiology, Johns Hopkins, 
Baltimore, MD; 4Transplant Hepatology, Johns Hopkins, Balti-
more, MD; 5Transplant Surgery, Johns Hopkins, Baltimore, MD

Pre-transplant cardiac risk stratification is an important 
area of ongoing research . Non-invasive cardiac testing 
modalities including dobutamine stress echocardiography 
(DSE) and nuclear stress imaging are commonly used for 
pre-transplant risk stratification . Coronary artery calcium 
(CAC) score exists as an alternative modality that does not 
require stress imaging however has not been fully studied 
in the pre-transplant population . CAC score, significant 
coronary disease on catheterization, and 1- and 2-year 
mortality in patients who underwent cadaveric and living-
donor liver, and simultaneous liver-kidney transplanta-

tion between January 1, 2011 and November 1, 2015 at 
Johns Hopkins Hospital (JHH) Liver Transplant Program 
were retrospectively reviewed . 329 patients were trans-
planted during this time of whom nearly half (148) had a 
CAC score performed . One-year overall mortality among 
patients with a CAC score of 0 or greater than 250 was 
7 .5% and 21 .6% respectively (OR: 3 .4; 95% CI: 0 .828, 
13 .98; p = 0 .089) . Two-year mortality in patients with a 
CAC of greater than 250 was 42 .9% whereas it was only 
18 .5% in patients with a CAC of 0 (OR: 3 .3, 95% CI: 0 .968, 
11 .24; p = 0 .055) with p = 0 .01 for Mantel-Cox survival 
curve comparison analysis . DSE showed no relationship 
with one- or two-year mortality and was non-diagnostic in 
14% of cases . Of note, the average FY16 hospital charge 
for CAC was $309 .55 whereas DSE was $308 .32 . Of the 
patients who had CAC score measured, over a quarter had 
coronary angiography performed (40 patients) . 63 .6% 
of patients with a CAC score of greater than 250 Agat-
ston units were found to have obstructive CAD whereas 
only 37 .5% of those with a score of less than 250 Agat-
ston units were found to have the same (OR: 2 .91, 95% 
CI: 0 .547, 15 .56; p = 0 .21) . Indeed, in the 2 patients with 
an Agatston score of 0, neither had evidence of obstruc-
tive CAD . Of those patients founds to have obstructive 
disease, 33 .3% (5 patients) had interventions taken such as 
CABG or PCI . As such, CAC score may prove to be a useful 
initial tool for cardiac risk stratification for patients under-
going evaluation for liver transplantation and potentially 
identify patients who may benefit from diagnostic/thera-
peutic coronary angiography . Importantly, patients with a 
CAC score of 0 may not require additional pre-transplant 
cardiac testing and, given similar cost to DSE, may prove 
preferable in critically ill patients .
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Increased rejection-risk measured with allo-
specific T-cells is associated with delayed 
immunosuppression minimization in children 
with liver transplantation.
Kyle A. Soltys, George V. Mazariegos, Patrick McKiernan, 
Chethan Ashokkumar, Brandon W. Higgs, Christine Trautz, 
Geoffrey Bond, Rakesh Sindhi; Children's Hospital of Pitts-
burgh of UPMC; SURGERY, UNIVERSITY OF PITTSBURGH, Pitts-
burgh, PA

BACKGROUND: Allospecific CD154+T-cytotoxic memory 
cells (CD154+TcM) are used clinically to predict clinical 
acute cellular rejection (ACR) after liver transplantation 
(LTx) in children . Rejection is predicted within the 60 day 
period after sampling . PURPOSE: To determine whether 
increased rejection-risk measured by CD154+TcM in pivotal 
studies (National Clinical Trial 1163578) predicts increased 
immunosuppression with tacrolimus and steroids in 
60-month follow-up . METHODS: The clinical course of 57 
children less than 21 years old, in whom rejection-risk was 
measured with CD154+TcM during the first 60 days after 
LTx was evaluated over the course of 60 months or 5 years 
after LTx . Rejection risk was measured with the immuno-
reactivity index (IR) of CD154+TcM . An IR greater than 1 .1 
implies increased rejection-risk, as described previously . 
Tacrolimus whole blood concentrations and prednisone 
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use was recorded at 12-monthly intervals, and compared 
between children with increased and decreased rejec-
tion-risk . Immunosuppression management was based on 
established clinical protocols . RESULTS: Mean age was 6 .6 
years (range (0 .1-20 .3) . The distribution of male: female 
gender was 36: 21, and Caucasian: non-Caucasian race was 
40: 17 . During the 60-day follow-up period, 21 of 26 chil-
dren with increased rejection-risk experienced ACR (posi-
tive predictive value 81%) while 27 of 31 children with 
decreased rejection-risk did not (negative predictive value 
87%) . During 60-month follow-up, higher mean (+/-SEM) 
tacrolimus whole blood concentrations were observed 
in children with increased rejection-risk, compared with 
those with decreased risk, and achieved significance at 
36 (4 .8+/-0 .7 vs 3 .3+/-0 .23 ng/ml, p-value=0 .028) and 60 
months (5 .8+/-1 .1 vs 3 .4+/-0 .39 ng/ml, p-value=0 .026) 
(one-tailed t-test) . Similarly, prednisone use was more 
frequent in children with increased rejection risk achieving 
significance at 36 (9/26 or 35%, vs 2/31 or 6%, p=0 .01) 
and 48 months (8/26 or 31%, vs 3/31 or 10%, p=0 .047) 
(one tailed Fisher’s exact test) . CONCLUSIONS: Increased 
rejection-risk measured with allospecific CD154+T-cyto-
toxic memory cells, which is seen during the early post-LTx 
period portends delayed minimization of tacrolimus and 
steroids in children in extended follow-up .
Disclosures:

Patrick McKiernan - Advisory Committees or Review Panels: Alexion, SOBI 
AB, Audentes Therapeutics

Chethan Ashokkumar - Employment: Plexision, Inc .

Rakesh Sindhi - Employment: Plexision

The following people have nothing to disclose: George V . Mazariegos, 
Brandon W . Higgs, Christine Trautz

1681
Long-term clinical outcomes evaluation of 
everolimus in liver transplant patients with 
autoimmune liver diseases: Pooled analysis 
from the H2304 and PROTECT trials
John Fung1, Michael Charlton1, Faouzi Saliba2, Hans J. Schlitt3, 
Kevin Mccague4, Guido Junge5, Patricia M. Lopez5, 
Dharmesh Patel4, Martina R. Sterneck6; 1University of Chicago 
Medicine, Chicago, IL; 2APHP, Paul Brousse Hospital, Ville-
juif, France; 3University Hospital Regensburg, Regensburg, 
Germany; 4Novartis Corporation, East Hanover, NJ; 5Novartis 
Pharma AG, Basel, Switzerland; 6University Medical Center 
Hamburg-Eppendorf, Hamburg, Germany

Background Patients with autoimmune liver diseases 
(AILD), i .e . primary sclerosing cholangitis (PSC), auto-
immune hepatitis (AIH) and primary biliary cholangitis 
(PBC) are at higher risk for developing post-liver trans-
plant (LTX) rejection episodes, averaging between 40-60% 
with a calcineurin inhibitor (CNI)-based immunosuppres-
sion . Using the pooled data from 2 phase III trials (H2304 
and PROTECT), we analyzed the impact of the combina-
tion of everolimus (EVR)+reduced TAC (rTAC) on clinical 
outcomes in LTX recipients with AILD in comparison to 
EVR and CNI based maintenance regimens . Methods Data 
from 2 open-label, randomized, controlled clinical trials 
(NCT00622869 and NCT00378014) were pooled . In these 
trials, LTX recipients received EVR+rTAC (N=245), EVR 
alone (N=327), or CNI (N=341) . The pooled analysis focused 
on the subset of AILD recipients (maintained) on the 3 
immunosuppressive regimens post-LTX . The key endpoints 
included biopsy-proven acute rejection (BPAR), graft loss, 
renal function (glomerular filtration rate [eGFR] estimated 

using the MDRD4 formula), and liver function tests (LFTs) 
at 12 and 24 months . Descriptive statistics were performed 
for recipient’s baseline characteristics (age, race, gender, 
body mass index [BMI], Model for End-stage Liver Disease 
[MELD]), and an analysis of variance was used to compare 
treatment group means for eGFR and LFTs . Results The 
number of patients with AILD were 23 (9 .4%), 54 (16 .5%) 
and 43 (12 .6%) for the EVR+rTAC, EVR alone, and CNI 
arms, respectively . The 3 subsets of patients with AILD 
were balanced with respect to demographic and baseline 
characteristics; median age was 47 years, median BMI 23 
kg/m2, median MELD 18 . Across groups, 52% of patients 
were females, and the majority of patients were Cauca-
sian (84%) . There were no graft losses in the AILD subsets . 
The overall BPAR rates were lowest in the EVR+rTAC 
arm (17 .4%) as compared to EVR alone (27 .8%, p=0 .333) 
and CNI (30 .2%, p=0 .256) arms . This benefit was most 
pronounced in the PSC patients . BPAR was associated with 
histologically milder rejections using the Banff criteria 
in the EVR+rTAC arm, in contrast to EVR alone and CNI 
arms . Consistent with the results of the entire cohort of 
LTX patients, preservation of eGFR (ml/min/1 .73m2) was 
best in the EVR+rTAC (85 .5) and EVR alone (86 .4) arms 
compared with the CNI arm (68 .3) (p=0 .021 and p=0 .001, 
respectively) at 24 months . LFTs did not differ between 
arms . Conclusion EVR+rTAC maintained effective control 
of rejection in AILD patients who traditionally have a 
higher rate and higher severity of rejection episodes and 
also preserved the renal function .
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Liver Transplantation (LT) for Cryptogenic 
Cirrhosis (CC) and Non-alcoholic Steatohepa-
titis (NASH) Cirrhosis: Twenty-Two Years Data 
from the Scientific Registry of Transplant Recip-
ients (SRTR)
Zobair M. Younossi1,4, Maria Stepanova2, Cameron T. Lock-
lear1, Ira Jacobson3, Alita Mishra1, Gregory Trimble1, 
Madeline Erario1, Chapy Venkatesan1, Issah Younossi2, 
Aimal Arsalla4, Wisna'odom Keo4, Zachary D. Goodman1; 1Cen-
ter for Liver Diseases, Department of Medicine, Inova Fairfax 
Hospital, Falls Church, VA; 2Center for Outcomes Research for 
Liver DIsease, Washington DC, DC; 3Medicine Mt. Sinai Beth 
Israel, New York, NY; 4Betty and Guy Beatty Center for Inte-
grated Research, Inova Health System, Falls Church, VA

BACKGROUND: NASH-related cirrhosis is a leading indi-
cation for LT in the U .S . It has generally been assumed 
that CC is predominantly caused by burnt out NASH . We 
assessed the prevalence, clinical characteristics, on-list 
and post-LT outcomes of LT candidates with NASH and 
CC listed in the U .S . METHODS: SRTR data (1994-2015) 
was used to select adult LT candidates and recipients with 
primary diagnoses of NASH and CC . RESULTS: 190,337 
adult LT candidates were listed during the study period . Of 
these, 16,098 (8 .4%) were listed for CC and 10,413 (5 .5%) 
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for NASH . Compared to CC, NASH was seldom coded as an 
indication for LT prior to 2004 and became more common 
after 2009 (Figure) . Averaged across the study period, 
CC candidates were younger (55 .9 vs . 59 .2 years), less 
likely Caucasian, and had fewer conditions of metabolic 
syndrome (MS) [obese 43 .1% vs . 65 .3%, diabetes 18 .6% 
vs . 52 .3%, hypertension 23 .8% vs . 41 .2%; all p<0 .0001] . 
Nevertheless, CC patients were still more likely to have 
components of MS in comparison to other chronic liver 
diseases (CLD) [obese 30 .7%, diabetes 10 .6%, hyperten-
sion 19 .5%; all p<0 .0001] . Disease severity as measured by 
MELD (CC – mean 20 .6, NASH – 21 .3) was higher than in 
other CLD (19 .6; p<0 .0001) . In 1994-2013, in comparison 
to other LT candidates, patients with CC and NASH were 
similarly more likely to be taken off the list due to deteri-
oration or death (CC: 27 .3%%, NASH: 25 .3%, other CLD: 
23 .8%; p<0 .0001) . Transplant data was available for 13,034 
NASH/CC LT recipients (CC N=8,049, NASH N=4,985) . One-, 
3- and 5-year post-LT prevalence of obesity and DM as 
well as post-LT outcomes (mortality and graft failure) were 
similar amongst CC and NASH LT recipients (all p>0 .05) . 
CONCLUSIONS: Although LT recipients with CC are less 
metabolically deranged than NASH, they still have signifi-
cantly higher prevalence of metabolic syndrome compo-
nents than candidates with other CLD, suggesting that 
most cases of CC are NASH . The outcomes of CC patients 
are similar to those of NASH . This suggests interchange-
able use of the two diagnoses in substantially overlapping 
populations .
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Recurrence-Free Survival in Liver Transplant 
Recipients with Non-Alcoholic Fatty Liver 
Disease-Related Hepatocellular Carcinoma: 
Results from the US Multicenter HCC Transplant 
Consortium
Elizabeth C. Verna1, Rita M. Abdelmessih1, Sander S. Flor-
man2, Brandy M. Haydel2, Richard Ruiz3, Goran Klintmalm3, 
David D. Lee4, Burcin Taner4, Maarouf A. Hoteit5, Karim J. Hala-
zun6, Amit D. Tevar7, Abhinav Humar7, William C. Chapman20, 
Neeta Vachharajani20, Federico N. Aucejo8, Marc L. Melcher9, 
Mindie H. Nguyen9, Trevor L. Nydam10, Beth Amundsen11, 
James F. Markmann11, Constance Mobley12, Rafik M. Gho-
brial12, Alan N. Langnas13, Carol Carney13, Jennifer Beru-
men14, Alan W. Hemming14, Debra Sudan15, Johnny C. Hong16, 
Joohyun Kim16, Michael A. Zimmerman16, Abbas Rana17, 
Michael L. Kueht17, Christopher Jones21, Thomas Fishbein18, 
Ronald W. Busuttil19, Vatche Agopian19; 1Columbia University 
Medical Center, New York, NY; 2Mount Sinai Medical Cen-
ter, New York, NY; 3Baylor University Medical Center, Dallas, 
TX; 4Mayo Clinic, Jacksonville, FL; 5University of Pennsylva-
nia, Philadelphia, PA; 6Weill Cornell Medicine, New York, NY; 
7University of Pittsburgh Medical Center, Pittsburgh, PA; 
8Cleveland Clinic, Cleveland, OH; 9Stanford University School 
of Medicine, Palo Alto, CA; 10University of Colorado School of 
Medicine, Denver, CO; 11Massachusetts General Hospital, Bos-
ton, MA; 12Houston Methodist Hospital, Houston, TX; 13Uni-
versity of Nebraska Medical Center, Omaha, NE; 14University 
of California, San Diego, San Diego, CA; 15Duke University 
Medical Center, Durham, NC; 16Medical College of Wiscon-
sin, Milwaukee, WI; 17Baylor College of Medicine, Houston, 
TX; 18Medstar Georgetown Transplant Institute, Georgetown 
University, Washington, DC; 19David Geffen School of Medi-
cine at UCLA, Los Angeles, CA; 20Washington University in St. 
Louis, St. Louis, MO; 21University of Louisville/Jewish Hospital, 
Louisville, KY

Introduction: Non-alcoholic fatty liver disease (NAFLD) 
is the most common chronic liver disease in the US and 
will soon be the most common indication for liver trans-
plant (LT) . Hepatocellular carcinoma (HCC) due to NAFLD 
may occur at earlier stages of hepatic fibrosis and present 
with more advanced tumor stage, raising concern for 
more aggressive disease . We aimed to assess post-LT 
HCC recurrence risk in a large cohort of patients with 
NAFLD . Methods: Adult LT recipients with HCC from 20 US 
centers transplanted between 2002-2013 were analyzed 
to determine whether NAFLD (defined as NAFLD or cryp-
togenic cirrhosis) impacts recurrence-free post-LT survival 
in competing risk Cox regression analysis . Results: 539 
(10 .8%) of 4984 total patients had NAFLD . NAFLD patients 
were older (mean 62 .1 v . 57 .6 years), more likely to be 
female (32 .2% v . 20 .9%), less likely to receive pre-LT 
locoregional therapy (LRT, 36 .4% v . 27 .1% without LRT) 
or multiple treatments (19 .3% v . 29 .6% >1 LRT episode), 
had higher median lab MELD at LT (15 v . 13) and were less 
likely to have MELD exception points (57 .8% v . 64 .2%) 
compared to non-NAFLD patients (all p<0 .001) . NAFLD 
patients were more likely to have an incidental previously 
undiagnosed HCC on explant (20% v . 11%, p<0 .001), had 
higher median NLR (3 .8 v . 2 .9, p<0 .001), were more likely 
to achieve maximum AFP immediately pre-LT (40 .2% v . 
32 .0%, p<0 .001), however explant characteristics including 
tumor differentiation and vascular invasion were similar 
between groups . The overall 1-, 3- and 5-year recurrence 
free survival rates were similar between NAFLD and 
non-NAFLD patients (88%, 78% and 68% v . 87%, 75% and 
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67%, respectively) . In competing risks analysis, NAFLD did 
not significantly impact recurrence in univariable analysis 
(HR 0 .88, p 0 .35), nor in adjusted analysis (HR 0 .91, p=0 .49) 
controlling for female gender (HR 0 .81, p 0 .05), maximum 
pre-LT AFP (HR 1 .43 per log unit, p<0 .001), NLR (HR 1 .46 
per log unit, p<0 .001), incidental HCC (HR 0 .72, p=0 .06), 
micro- or macro vascular invasion (HR 2 .34 and 3 .39, 
respectively, p<0 .001), largest lesion diameter (HR 5 .24 per 
log unit, p<0 .001), and moderate or poor differentiation 
(HR 1 .62 and 2 .32, respectively, p<0 .001) . Conclusions: As 
NAFLD is poised to become the leading indication for LT 
and is among the most common causes of HCC in the US, a 
better understanding of disease specific models to predict 
recurrence are needed . In this NAFLD cohort, incidental 
HCCs were common, raising concerns about early detec-
tion . However, despite less LRT and high NLR and AFP, 
explant tumor characteristics and post-transplant recur-
rence free survival were similar to non-NAFLD patients .
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Safety and Efficacy Profile of Everolimus With 
Reduced Tacrolimus in Living Donor Liver 
Transplant Recipients – 12-month Results From 
the Pivotal H2307 Study
Daniel Maluf1, Long-Bin Jeng2, Sung Gyu Lee3, Arvin-
der S. Soin4, Wei Chen Lee5, Jean Emond6, Kieron B. Lim7, 
Patricia M. Lopez8, Jossy Kochuparampil8, Carole A. Sips8, 
Shuhei Kaneko9, David Grant10; 1University of Virginia Health 
System, Charlottesville, VA; 2China Medical University Hos-
pital, Taichung, Taiwan; 3Asan Medical Center, Seoul, Korea 
(the Republic of); 4Medanta Liver Institute, Gurgaon, India; 
5Chang Gung Memorial Hospital, Taoyuan, Taiwan; 6Columbia 
University Medical Center, New York, NY; 7National University 
of Singapore Centre for Organ Transplantation, Singapore, 
Singapore; 8Novartis Pharma AG, Basel, Switzerland; 9Novar-
tis Pharma KK, Tokyo, Japan; 10Toronto General Hospital, 
Toronto, ON, Canada

Background: The H2307 study (NCT01888432) evaluated 
the efficacy and safety of everolimus with reduced tacro-
limus (EVR+rTAC) in living donor liver transplant recipi-
ents (LDLTR) . Here we present 12-month (M) results from 
the study . Methods: In this 24-M, multicenter, open-label, 
phase III, controlled study, LDLTR were randomized to 
EVR+rTAC (N=142) or TAC-control (TAC-C; N=142) ± steroids 
after a run-in period of 30±5 days post-LT . Primary objec-
tive was to demonstrate comparable efficacy (composite 
of treated biopsy-proven acute rejection [tBPAR], graft 
loss, or death) at M12 post-LT . Other objectives included 

renal function and safety assessments including hepa-
tocellular carcinoma (HCC) recurrence . Results: At M12, 
incidence of composite efficacy of tBPAR, graft loss, or 
death was comparable in EVR+rTAC vs TAC-C arms (Table 
1) . eGFR was numerically higher in EVR+rTAC vs TAC-C 
arms at all time points . Incidence of adverse events (AE) 
and serious AE was comparable between the arms (Table 
2) . HCC recurrence was observed only in TAC-C arm . One 
hepatitis B virus (HBV) recurrence and one HBV de novo 
infection occurred in EVR+rTAC and TAC-C arms respec-
tively . Wound healing complications were numerically 
higher and incisional hernias occurred only with EVR+rTAC 
vs TAC-C . Biliary complications were more frequent with 
EVR+rTAC vs TAC-C . Conclusions: Early introduction of EVR 
at 30±5 days post-LT provides similar efficacy and numer-
ically better renal function vs TAC-C at M12 and these 
results will be better defined after M24 follow up . No new 
safety signal was reported in EVR+rTAC arm .
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Everolimus plus Sorafenib as a treatment 
option for hepatocellular carcinoma recur-
rence after liver transplantation.
Faouzi Saliba1,2, Hidetoshi Nitta1,2, Aline Younès1,2, Vin-
cent H. Karam1,2, Rodolphe Sobesky1,2, Eric Vibert1,2, 
Audrey Coilly1,2, Theresa Antonini1,2, Daniel Cherqui1,2, 
René Adam1,2, Didier SAMUEL1,2; 1Centre Hépato-Biliaire, 
AP-HP Hôpital Paul-Brousse, Villejuif, France; 2Univ Paris-Sud, 
UMR-S 1193, Université Paris-Saclay, Villejuif, F-94800, France, 
Villejuif, France

Hepatocellular carcinoma (HCC) is currently the most 
common indication of liver transplantation (LT) . HCC recur-
rence is still the main complication-affecting outcome . The 
aim of this retrospective study is to analyze risk factors, and 
strategies to treat HCC recurrence . Patients and Methods: 
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From January 2005 to December 2015, 297 patients (mean 
age: 57 .5±8 .2 years; 83% of male) underwent LT for HCC 
with underlying liver cirrhosis . Median follow-up was 55 .2 
months . The 5-year overall and disease-free survival of the 
whole cohort was 73% and 84% . Forty patients (13 .5%) 
developed HCC recurrence after a median time to recur-
rence of 12 .5 (95%CI: 8 .1-18 .7) months . Fifteen out of the 
40 patients (38%) received domino livers . Factors signifi-
cantly associated with recurrence were: outside Milan 
or UCSF criteria (p=0 .003) at transplant, AFP (p=0 .0002), 
largest tumor size (p=0 .002) and microvascular invasion at 
pathology (p=0 .0002) . Recurrence site was the liver (n=7), 
lymph node (n=5), lungs (n=4), bone (n=4), peritoneum 
(n=2) or disseminated (n=18) . Treatments of recurrent 
patients were: lymph node resection (n=2), RFA (n=1), 
none (3) or chemotherapy (Sorafenib or Gemcitabine 
based, n=31) or other (n=3) . Seven patients were under 
everolimus (EVL) plus calcineurine inhibitors (CNI) or Myco-
phenolate Mofetil (MMF) and 23 others were converted 
from CNI to EVL after diagnosis of recurrence . Patient 
survival after diagnosis of recurrence was 20 .7% at 2 years 
and 4 .3% at 5 years . Median survival time after recur-
rence was only 13 .3 (95%CI: 6 .6-18 .6) months . Survival 
of the patients treated with Sorafenib + EVL (n=18) was 
significantly better than that of the group treated with 
other strategies (n=22) (median survival time: 19 .1 vs . 6 .6 
months, p=0 .003) . Multivariate analysis demonstrated that 
treatment with Sorafenib + EVL (Hazard ratio (HR): 0 .35; 
95%CI: 0 .16-0 .75, p=0 .006) and absence of dissemination 
at time of diagnosis of recurrence (HR: 0 .43; 95%CI: 0 .20-
0 .90, p=0 .027) were the independent predictive factors of 
survival after recurrence . Conclusion: In this large cohort, 
HCC recurrence was relatively low occurring mainly in 
patients with HCC outside Milan/UCSF criteria . The prog-
nostic of patients after recurrence is dramatic . Treatment 
of recurrence with the combination of EVL plus Sorafenib 
was associated with significant survival benefit . This 
regimen warrants to be validated in future prospective 
studies .
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Role of Liver Transplantation in Selected Older 
Recipients: A Large Center Cohort.
Omar Y. Mousa1, Pujan Kandel1, Surakit Pungpapong2, Kait-
lyn R. Musto2, Marjorie K. Dougherty2, Justin H. Nguyen2, 
Denise M. Harnois2; 1Gastroenterology and Hepatology, Mayo 
Clinic, Jacksonville, FL; 2Department of Transplant, Mayo 
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Background: The world is aging . The population aged ≥ 
65 is projected to grow from an estimated 524 million in 
2010 to approximately 1 .5 billion in 2050 . The need of 
liver transplantation (LT) among the older patients is 
increasing . However, the role of LT in this older popula-
tion is not defined . Methods: We retrospectively reviewed 
2091 recipients of deceased-donor LT at Mayo Clinic 
Florida from January 2000 to December 2012 . We included 
only recipients of primary whole liver alone transplants 
and those recipients of 50 to 75 years of age at the time 
of LT . Recipients of prior transplants, multi-organ trans-
plants and cholangiocarcinoma cases were excluded . 
Kaplan-Meier survival analysis was performed comparing 

LT recipients in 4 age groups: 50-54, 55-59, 60-64 and 65-75 
years of age . Results: 1576 LT recipients met the inclusion 
criteria . Mean age 60 ± 6 years; mean BMI at listing 29 ± 6; 
67% male and 26% had HCC . Mean MELD score was 18 ± 
8 . Mean donor age 47 ± 19 and mean donor BMI was 28 ± 
7 . There was no statistical difference between LT recipients 
in the 4 age groups in terms of MELD score, gender, donor 
BMI, and cold or warm ischemia times (p>0 .05) . The groups 
differed in recipient BMI and the donor age (p<0 .05) . The 
estimated 5 and 10-year patient survival probabilities for 
LT recipients of ages 65 to 75 were 74% and 57%, respec-
tively . Their outcomes were comparable to those for LT 
recipients of ages 50 to 54 years (78% and 67%), 55 to 59 
years (75% and 62%) and 60 to 64 years (72% and 59%) . 
Both patient and graft survivals were not statistically 
different among the four study groups (log-rank p=0 .07 
and p=0 .08, respectively) (Figure 1) . Conclusions: Liver 
transplantation in patients 65 – 75 years old can result 
in acceptable outcomes that are not statistically different 
from LT in patients 50 – 64 years old . Thus in the era of 
aging population, selected older patients with end-staged 
liver diseases can benefit having LT . Advanced knowledge 
of the role of LT in older patients will be important to 
enhance healthcare and restore life quality of the aging 
individuals with liver diseases .
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Alcohol Relapse in Patients Transplanted for 
Alcoholic Liver Disease: A Single Center Expe-
rience
Mohanad T. Al-Qaisi1, Jorge Rakela1, Maxwell L. Smith2,  
Stephen S. Cha3, Jenna Rosenberg1, Bashar A. Aqel1;  
1Gastroenterology and Hepatology, Mayo Clinic Arizona, 
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AZ; 3Department of Health Science Research, Mayo Clinic  
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Background: Alcoholic liver disease (ALD) is one of the 
most common indications for liver transplantation (LT) . 
Alcohol relapse after LT can have detrimental impact on 
graft and patient survival . There are limited studies to help 
predict patients at risk for alcohol relapse post LT . Study 
aim: We aimed to identify the rate of alcohol relapse post 
LT, factors that predict alcohol relapse after LT and the 
impact of alcohol relapse on patient survival . Methods: 
Retrospective chart review of patients who underwent LT 
for ALD between 1/1999 and 11/2015 with at least one 
year of follow up at a large transplant center . Relapse 
was defined by any resumption of alcohol drinking after 
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LT . Several demographic, psychosocial, and additional 
related variables were collected . Explants were re-exam-
ined by an expert pathologist to assess for the different 
component of steatohepatitis . Multivariate analysis was 
used to examine predictors of relapse . A p-value of 0 .05 
was considered statistically significant . Results: During the 
study period, 928 patients underwent LT . Among those, 
206 (22 .2%) were transplanted due to ALD . Explant and 
adequate follow up data was available on 142 patients . 
Median follow up time for the entire cohort was 6 .2 years 
(±4 .4) . Relapse to alcohol was seen in 24 patients (16 .9 %) . 
Relapsers were younger when compared to non-relapsers 
(49 .3 vs 54 .7 years; p=0 .01) . Though duration of sobriety 
prior to transplantation in relapsers was shorter (2 .74 
years ± 2 .5)) compared to nonrelapsers (3 .34 years ±4 .1), 
the difference did not reach statistical difference (p=0 .49) . 
Multivariate analysis using Cox model revealed that young 
age as the only independent factors for relapse: younger 
age (HR1 .058, p= 0 .017) . Features of alcoholic steatohepa-
titis were seen on explants of 17 % of relapsers compared 
to 11% of non-relapsers, however did not reach statistical 
significance (p=0 .41) and did not predict patients at risk 
of relapse . Patients who relapsed to alcohol had lower 
survival compared to those who did not but the difference 
did not reach statistical significance (p=0 .0595) . Conclu-
sion: Relapse to alcohol post LT was seen in 16 .9% of 
patients transplant for alcohol related liver disease . Pres-
ence of alcoholic steatohepatitis does not predict patients 
at risk of relapse post LT . Relapse to alcohol has negative 
impact on patient survival .
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The impact of comorbid renal insufficiency in 
patients with hepatocellular carcinoma on 
long-term outcomes after the curative resec-
tion: A single center study on 800 cases
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Background: Hepatocellular carcinoma (HCC) is one of the 
most common malignancy worldwide and the HCC-related 
mortality has been increasing . On the other hand, the 
number of patients with chronic kidney disease (CKD) is 
also on the rise because of the increase of lifestyle-related 
diseases . Several studies showed that any major surgeries 
in patients with CKD are at high risk because they have 
more comorbidities, including coagulopathy and systemic 
atherosclerosis . Because hemorrhage, infection and liver 
failure are main causes of mortality after liver resection . 
HCC resection should be a high-risk procedure for patients 
with end-stage renal disease . In order to establish tailored 
manage-to-care for patients with HCC, we evaluated 
the impact of comorbid renal dysfunction, as stratified 
by e-GFR, on perioperative complications and postoper-
ative long-term prognosis of the patients . Methods: We 
enrolled 800 HCC patients who underwent hepatectomy 

between 1997 and 2015 in our university hospital . We 
categorized patients into 3 groups according to the renal 
function as defined by e-GFR (severe CKD, eGFR<30; mild 
CKD, 30%eGFR<60; control, 60%eGFR) . We compared 
the preoperative characteristics, intraoperative parame-
ters, postoperative complications among the groups . The 
postoperative observation period for the patients was up 
to 166 months . Overall survival (OS) and recurrence free 
survival (RFS) were compared among the groups by Log 
rank test . Results: Liver functions (Child score), tumor size 
and numbers were comparable among the groups . No 
patient was introduced to maintenance hemodialysis after 
the operation . Bleeding complication occurred more in 
the severe CKD group compared to the others . Regardless 
of the degree of comorbid renal dysfunction, OS and RFS 
did not differ . Conclusions: In this large cohort, comorbid 
renal dysfunction gave negligible impact on the prognosis 
of HCC patients who underwent curative resection . Metic-
ulous care should be taken for patients with severe CKD in 
case postoperative bleeding complications .

Characteristics of patients with HCC stratified by e-GFR

OS: overall survival, RFS: recurrence free survival
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Subjective Global Assessment is not a Suitable 
Screening Tool for Detecting Sarcopenia and 
Mortality Risk of Malnutrition in Cirrhosis
Rahima A. Bhanji, Carlos Moctezuma-Velazquez, Eliza-
beth Buganza-Torio, Puneeta Tandon, Aldo J. Montano-Loza; 
Gastroenterology and Liver Unit, Univeristy of Alberta, 
Edmonton, AB, Canada

Background: The Subjective global assessment (SGA) is 
used to assess the nutritional status in cirrhosis . However, 
due to its subjective nature, and to the fact that it prob-
ably underestimates malnutrition in cirrhosis, its perfor-
mance is questionable . Sarcopenia constitutes a major 
component of malnutrition and is independently asso-
ciated with survival in cirrhosis . Computed tomography 
(CT) is an objective, reproducible and accurate method 
to diagnose sarcopenia with the L3 Skeletal Muscle Index 
(SMI) . Our aim is to determine the concordance between 
SGA and sarcopenia in patients with cirrhosis, and to 
study its association with decompensation and mortality . 
Methods: Cross-sectional study of 317 patients with 
cirrhosis assessed for liver transplantation at the Univer-
sity of Alberta Hospital between January 2000 and May 
2013 . All patients had SGA and CT, SMI was calculated . 
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The diagnosis of hepatic encephalopathy (HE), ascites or 
varices was based on physical examination at the time of 
the initial assessment or on chart registries of previous 
events . Results: 211 (67%), mean age was 54±8 years 
(range, 21-76) . The nutritional status based on SGA was 
126 SGA A(40%), 157 SGA B(50%) and 34 SGA C(10%) . 
Sarcopenia was noted in 138 (44%) . There was a signifi-
cant, but only fair concordance between sarcopenia and 
SGA B/C (κ=0 .24, p<0 .001), and SGA C (κ=0 .12, p=0 .001) . 
Of the patients with sarcopenia 35 (25%) were SGA A . 
Median survival was different between patients with and 
without sarcopenia (18 vs 100 months p<0 .001) whereas it 
was not different according to SGA B/C (25 vs 55 months 
p=0 .1) . In univariate analysis by Cox proportional hazards 
model, sarcopenia, MELD, Na, encephalopathy and ascites 
were associated with mortality, whereas SGA B/C was 
not (Table 1) . Conclusion: There was a poor-fair concor-
dance between malnutrition determined by SGA B/C and 
sarcopenia assessed by SMI . Sarcopenia is associated with 
mortality, whereas SGA B/C is not . SGA has a limited role 
in the assessment of patients with cirrhosis . SGA underes-
timates malnutrition as a quarter of patients with SGA A 
had sarcopenia . International guidelines should probably 
re-consider the value of SGA in these patients as it does 
not seem a suitable triage tool .

Disclosures:

Carlos Moctezuma-Velazquez - Grant/Research Support: Gilead Canada

The following people have nothing to disclose: Rahima A . Bhanji, 
Elizabeth Buganza-Torio, Puneeta Tandon, Aldo J . Montano-Loza

1690
European and American Temporal Trends and 
Outcomes in Liver Transplant (LT) Patients with 
Human Immunodeficiency Virus (HIV)
Isabel Campos-Varela1,2, Jennifer L. Dodge3, René Adam5, 
Marina Berenguer4, Vincent H. Karam5, Luca S Belli6, Christo-
phe Duvoux7, Norah Terrault3,8; 1Universidade de Santiago de 
Compostela, Santiago de Compostela, Spain; 2Department of 
Internal Medicine, Hospital of Santiago de Compostela., Santi-
ago de Compostela, Spain; 3Department of Surgery, UCSF, San 
Francisco, CA; 4Ciberehd, IISLaFe, La Fe University Hospital, 
Valencia, Spain; 5Centre Hépato-Biliaire, AP-HP Hôpital Paul 
Brousse, Paris, France; 6Hepatology and Liver Unit, Ospedale 
Niguarda, Milan, Italy; 7Department of Hepatology, University 
Hospital of Henri Mondor, Créteil, France; 8Department of 
Medicine, UCSF, San Francisco, CA

Background: HIV is no longer a contraindication to LT . 
Several cohorts report survival rates comparable to 
non-HIV LT recipients, except for patients with hepatitis 
C virus (HCV)-HIV coinfection . We evaluated temporal 
trends in LT for HIV, particularly those with hepatocel-
lular carcinoma (HCC) and HCV and compare these in 
Europe versus the United States (U .S) . Methods: Primary 
adult LT recipients from 2008-2015 were identified from 
the United Network for Organ Sharing (UNOS) and Euro-

pean Liver Transplant Registry (ELTR) . Cochran-Armitage 
trend test assessed temporal trends . Survival was esti-
mated by Kaplan-Meier . Patients without MELD values or 
missing HIV data were excluded . Results: Among 70,443 
LTs during the study period (68% male, median age 56 
yrs), 564 (0 .8%) were HIV positive (80 .3% male, median 
age 50 yrs, p<0 .001 compared to non-HIV) . HCV was more 
common in HIV than non-HIV LTs and decreased as indi-
cation for LT in both HIV and non-HIV . HCC as indication 
increased in HIV and non-HIV over time (Table) . Among 
all LTs, the proportion with HIV did not change over time 
(0 .79% in 2008à0 .72% in 2015, p=0 .38) and was stable in 
both cohorts (ELTR: 1 .21% in 2008à1 .23% in 2015, p=0 .15; 
UNOS: 0 .48%à0 .45%, p=0 .87), p=0 .91 . Three-yr survival 
was 68 .4% and 81 .6% in HIV and non-HIV LT recipi-
ents (p<0 .001) with improvements in both cohorts over 
time (Table) . Conclusions: Patients with HIV account for 
about 1% of LTs in U .S and Europe, without an increase 
in recent yrs, despite improved outcomes . Stable MELD 
scores among HIV LT patients (compared to rising MELD 
in non-HIV) over time may suggest a selection of less sick 
HIV patients for LT . Significant reductions in LT in HIV for 
HCV likely reflects concerns for worse outcomes prior to 
availability of DAA therapy . Overall, barriers to LT for HIV 
patients appear to persist and greater efforts to make this 
life-saving therapy available to HIV patients are needed .
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Marina Berenguer - Advisory Committees or Review Panels: Novartis, 
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Support: Biotest, Vertex, Gilead, AbbVie, Merck, BMS, Eisai
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1691
The impact of diet-induced hepatic steatosis 
in a murine model of hepatic ischemia-reperfu-
sion injury.
Kim H. Liss1, Kyle S. McCommis2, Kari T. Chambers2, 
Angela Hall2, Brian N. Finck2; 1Pediatrics, Washington Univer-
sity, Saint Louis, MO; 2Internal Medicine, Washington Univer-
sity, Saint Louis, MO

Background: Nonalcoholic steatohepatitis has become very 
prevalent and a common indication for liver transplanta-
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tion, which decreases the availability of suitable donor 
livers while increasing the demand for organs . Livers with 
microsteatosis are generally considered acceptable for 
transplantation and macrostetatotic livers unacceptable; 
however, experimental evidence backing this is limited and 
controversial . We evaluated the impact of diet-induced 
hepatic steatosis in a murine model of ischemia-reperfu-
sion (I/R) injury . Methods: Male C57BL/6J mice were fed 
either (1) a low fat (10%) diet (LFD), (2) a diet high in 
trans-fat (42%), fructose (20%), and cholesterol (2%) (HTF-
C), or (3) a diet high in saturated fat (42%), sucrose (34%) 
and cholesterol (0 .2%) (western diet; WD) for eight weeks . 
Mice from each dietary group were randomly assigned to 
undergo liver ischemia induced by clamping the portal 
vein and hepatic artery to induce ischemia to 70% of the 
liver for 60 minutes or to undergo sham surgery . Following 
4 h or 24 h reperfusion, mice were euthanized and plasma 
and liver specimens were collected for analysis . Results: 
After eight weeks, mice fed the WD or HTF-C weighed 
significantly more than mice fed the LFD . Mice fed the 
WD or HTF-C had a higher hepatic triglyceride content 
than mice fed the LFD and mice fed HTF-C diet also had a 
significantly higher hepatic triglyceride content than mice 
fed WD . Histologically, livers of mice fed the HTF-C diet 
exhibited macrosteatosis and microsteatosis while mice 
fed the WD demonstrated predominantly microsteatosis . 
Following ischemia, mice fed WD or HTF-C had a signifi-
cantly higher ALT level after 4 or 24 h reperfusion and 
significantly more extensive areas with histologic signs of 
necrosis after 24 h of reperfusion compared to LFD mice . 
Additionally, at both 4 and 24 h of reperfusion, the expres-
sion of necroptosis markers (RIPK3, RIPK1, and MLKL) were 
elevated in mice fed both high fat diets, compared to mice 
fed LFD . Conclusion: The presence of hepatic steatosis 
significantly worsens I/R injury, as determined by serum 
ALT levels, histological evaluation, and induction of genes 
associated with necroptosis . Although hepatic microste-
atosis is generally thought to be benign, our findings 
suggest that its presence significantly worsens outcomes 
following I/R injury in mice .
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1692
Presence of donor-specific HLA alloantibodies 
(DSAs) after liver transplantation is a frequent 
fact. Prospective study in a pilot cohort
RAQUEL DIAZ1, Carlos Carbonell1, Leticia Pérez1, 
Mario Romero1, Aranzazu Caballero1, Jose Luis Vicario2, 
Diego Rincon1, Rafael Banares1, Magdalena Salcedo1; Hos-
pital Generaluniversitario Gregorio Marañón; 1GASTROEN-
TEROLOGY, HOSPITAL GENERAL UNIVERSITARIO GREGORIO 
MARAÑÓN, Madrid, Spain; 2Centro regional de transfusiones, 
Madrid, Spain

In recent years, DSAs presence has been related with liver 
injury, less survival of allografts and patients after liver 
transplantation (LT) . However the significance of the 
problem is not well understood and neither is its impact 
on the natural history after LT . Aim: to analyse the prev-
alence of preformed DSAs and the incidence of de novo 
DSAs, in a cohort of patients with LT, its risk factors and 
its medium term impacts . Patients and Methods: observa-
tional, prospective, unicentric study: adult patients’ cohort 

who received a LT in a consecutive way between 2010-2011 
in H .G .U . Gregorio Marañón, with homogeneous manage-
ment and follow-up . Clinical evaluations and immunolog-
ical determinations were registered immediately before 
LT, 3, 6, 12 months and 5 years after LT . DSAs presence, 
class and mean fluorescence intensity were analysed . Clin-
ical follow-up was continued until August 2016 . 33 patients 
were included, their mean age was 52 years old and 24 .2% 
were women . The most common etiology for cirrhosis was 
hepatitis C virus infection (45 .5%) and the main reason 
for LT, decompensated cirrhosis (54 .55%) . Two patients 
did not finish the follow-up, one of them because he 
died . Eight patients (24 .2%) presented preformed DSAs . 
Preformed DSAs presence was related with age (45 .5 vs . 
53 .8 years old, p=0 .07) and women (50 vs . 16%, p=0 .07) . 
DSAs remained positive in 4/8 (50%) of patients 12 months 
after LT . 5 years after LT these DSAs were negative in all 
patients . There were no events related with preformed 
DSAs presence . Eight patients (24 .2%) developed de Novo 
DSAs within the first year after LT . After 5 years, 2 out of 
these 8 remained positive and other 2 patients developed 
de novo DSAs during the fifth year . There were no differ-
ences in age, sex, disease etiology or previous transfu-
sions in patients with positive DSAs . Tacrolimus levels and 
basiliximab administration were the same in patients with 
positive DSAs . On the other hand, they received MMF in 
less proportion (37 .5% vs . 60%, p=0 .42) . During the 5-year 
follow-up after LT no relation between DSA developement 
and rejection risk, cholangiopathy, graft loss or death has 
been found . 4 patients present positive de novo DSA 5 
years after lt . Two of them associate elastography results 
worsening, so a biopsy has been perfomed in both; finding 
C4d focal sinusoidal staining in one of them . In conclu-
sion, preformed DSAs presence is a relatively frequent and 
transitory fact and is related with young age at the time 
of LT and gender; without apparent pathologic impact . In 
the same way, de novo DSAs development is a relatively 
frequent fact with possible pathogenic impacts which still 
need to be determined .
Disclosures:
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1693
Low serum levels of ceramides and dihydro-
ceramides reflect liver graft dysfunctions in a 
prospective real-world cohort of patients post 
liver transplantation
Victoria T. Mücke1, Janis Gerharz1, Dominique Thomas2, 
Marcus M. Mücke1, Sven Trötschler1, Nina Weiler1, Mar-
tin W. Welker1, Stefan Zeuzem1, Josef Pfeilschifter3, 
Georgios Grammatikos1,3; 1Medizinische Klinik 1, Universi-
tätsklinikum Frankfurt, Frankfurt am Main, Germany; 2Insti-
tut für Klinische Pharmakologie, Pharmazentrum Frankfurt, 
Frankfurt am Main, Germany; 3Instituts für Klinische Phar-
makologie und Toxikologie, Universitätsklinikum Frankfurt, 
Frankfurt am Main, Germany

Background: Patients after liver transplantation are 
at high risk developing graft dysfunction or rejection . 
Emerging evidence reveals the role of sphingolipids as 
bioactive molecules in the regulation of hepatocellular 
apoptosis, inflammation and immunity . These mech-
anisms may contribute to the understanding of graft 
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complications post orthotopic liver transplantation . Aim: 
We aimed to investigate the serum sphingolipid profile 
in a prospective real-world cohort of post liver transplant 
patients with ongoing or past graft dysfunction . Methods: 
From October 2015 until July 2016 152 well characterized 
post liver transplant patients were included in this study . 
Upon inclusion, aetiology of underlying liver disease, date 
of liver transplantation, CMV status, transaminases, liver 
synthesis, history of organ rejection and immunosup-
pressive therapy were documented . Sphingolipids were 
assessed in serum probes via LC-MS/MS . Results: 29 (19%) 
patients had a history of acute or chronic graft rejection . 
In these cases, serum C24Cer (p=0 .028), C20Cer (p=0 .006), 
C18DHC (p=0 .006) and C24DHC (p=0 .020) were signifi-
cantly decreased as compared to patients without graft 
rejection . Furthermore, C24DHC (p=0 .014) was signifi-
cantly down-regulated in patients with ischemic type 
biliary lesions (ITBL) . The majority of all included patients 
(93%) received tacrolimus, but no correlations were seen 
between tacrolimus trough levels and sphingolipid serum 
concentrations . AST levels showed reciprocal correlations 
to C24Cer (r=-0 .298, p<0 .01), C20Cer (r=-0 .229; p<0 .01) 
and C24:1Cer (r=-0 .168; p<0 .05), whereas ALT levels posi-
tively correlated to sphinganine (r=0 .183; p<0 .05), sphin-
ganine-1-phosphate (r=0 .199; p<0 .05) and C24:1DHC 
(r=0 .188; p<0 .05) . Conclusions: In this large prospective 
cross-sectional study of patients post liver transplantation 
serum levels of long chain and very long chain (dihydro-)
ceramides associate with graft rejection and ITBL . Hence, 
serum sphingolipids may be indicative for graft dysfunc-
tions post liver transplantation . Further research will be 
required to identify their diverse mechanistic role in regu-
lating immunity and inflammation after liver transplan-
tation .
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1694
Immunosuppression Strategies Influence 
Neurotoxicity Events after Liver Transplanta-
tion.
Lance S. Lindberg2, Sarah Yost2, Kevin Mccague1, 
Dharmesh Patel1, Gordon Ingle1, Richard Gilroy2; 1Novartis 
Pharmaceuticals Corporation, East Hanover, NJ; 2Intermoun-
tain Medical Center, Salt Lake City, UT

Background: Neurotoxicity (NT) is common post-liver 
transplantation, affecting 15–30% of recipients . MELD at 
transplant, age, frailty/functional status and early allograft 
dysfunction increase NT likelihood . Recommendations for 
managing NT are lacking . This pooled study analyzed 
impact of immunosuppression (IS) on NT incidence . 
Methods: Inclusion/exclusion criteria were examined and 
pooled data from 5 prospectively randomized studies 
assessed for any reported NT event (NTE; i .e . any neuro-
logic/psychiatric adverse event) for up to 5 yrs of treatment 
with everolimus (EVR, n=447), tacrolimus (TAC, n=443) or 
EVR+TAC (n=285) . MELD score at transplant/enrolment, 
primary liver disease, lipid profile upon enrolment, IS drug 

level, acute rejection and patient characteristics were 
assessed in those with/without NT Results: 1175 patients 
(89 .3% white and 71 .9% men) were analyzed; mean age 
was 54 .3 yrs and mean laboratory MELD at transplant was 
18 .8 (mean US transplant MELD 27 .46 in 2012; Northup 
et al) . The most common primary diseases were alcoholic 
cirrhosis (30 .2%), hepatitis C (20 .3%) and hepatocellular 
carcinoma (13 .2%) . 29 unique NTEs were identified (22 .7% 
patients had 1 NTE; 9 .4% had >1) . Median/mean MELD 
were similar in patients with (18 .0/18 .5) and without 
(19 .0/19 .0) NT . Incidence of any NTE was similar between 
groups (31% [EVR], 31% [TAC], 35% [EVR+TAC], p=0 .369) . 
No correlation was seen between age, MELD at transplant, 
drug levels or total cholesterol and NT . EVR+TAC was asso-
ciated with a higher incidence of headache: EVR+TAC 
vs EVR p=0 .028, EVR+TAC vs TAC p=0 .010, EVR vs TAC 
p=0 .671 . EVR monotherapy was associated with a lower 
incidence of tremor: EVR vs EVR+TAC p=0 .031, EVR vs TAC 
p=0 .008, EVR+TAC vs TAC p=0 .807 . Conclusion: The magni-
tude of NT, in an era of increasing MELD and morbidity 
at transplant, needs quantification . The 2 most common 
NTEs in this low MELD at transplant population were influ-
enced by chosen IS . EVR monotherapy may be used for 
those with significant NT but it requires a well-designed 
prospective study .

Nature and relative frequency of NTEs
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1695
Hypoalbuminemia is Associated with Signifi-
cantly Higher Liver Transplant Waitlist Mortality 
and Lower Probability of Receiving Liver Trans-
plant in the U.S.
Joseph C. Ahn2, Vinay Sundaram2, Walid S. Ayoub2, Cather-
ine T. Frenette3, Robert J. Wong1; 1Alameda Health System - 
Highland Hospital, Oakland, CA; 2Cedars Sinai Medical Center, 
Los Angeles, CA; 3Scripps Green Hospital, San Diego, CA

Background: The Model for End-Stage Liver Disease 
(MELD) score is subject to ongoing revisions to improve 
prioritization of patients awaiting liver transplantation 
(LT) . There is a growing body of evidence suggesting 
significant negative prognostic value of hypoalbumin-
emia among patients with End-Stage Liver Disease (ESLD) . 
Aim: To evaluate the predictive value of hypoalbumin-
emia on LT waitlist survival and probability of receiving 
LT among adults with ESLD . Methods: We retrospec-
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tively evaluated adults listed for LT from 2003-2015 using 
United Network for Organ Sharing data . The effects of 
mild-moderate (2 .5–3 .4g/dL) and severe hypoalbumin-
emia (<2 .5g/dL) on LT waitlist survival and probability of 
LT were stratified by etiology of liver disease and presence 
of hepatocellular carcinoma (HCC), and evaluated using 
Kaplan Meier and multivariate Cox proportional hazards 
models . Results: Among 128,450 adults listed for LT from 
2003–2015, 27 .1% had normal albumin (≥3 .5g/dL), 53 .7% 
had mild-moderate hypoalbuminemia (2 .5–3 .4g/dL), and 
19 .2% had severe hypoalbuminemia (<2 .5g/dL) at time 
of listing . Overall, patients with severe hypoalbuminemia 
had significantly lower 1-year waitlist survival compared to 
those with normal albumin (80 .4% vs . 95 .2%, p<0 .001) . On 
multivariate regression, worsening degree of hypoalbu-
minemia was associated with increasing waitlist mortality 
compared to normal serum albumin, even after correcting 
for MELD-Na score and presence of HCC (albumin 2-5-3 .4g/
dL: HR 1 .81; 95% CI 1 .62–2 .01; p <0 .001; albumin<2 .5g/dL: 
HR 2 .46; 95% CI 2 .20–2 .76; p <0 .001) . However, patients 
with hypoalbuminemia also had significantly lower prob-
ability of receiving LT compared to those with normal 
albumin (2 .5–3 .4g/dL: HR 0 .81; 95% CI 0 .80 – 0 .84, p<0 .001; 
<2 .5g/dL: HR 0 .80; 95% CI 0 .78 – 0 .83; p <0 .001) . Conclu-
sion: Under the current U .S . LT allocation systems, ESLD 
patients with hypoalbuminemia have lower probability of 
LT despite significantly higher waitlist mortality compared 
to patients with normal albumin . If validated by further 
studies, incorporation of albumin into prognostication 
systems may be considered to improve the equitability of 
donor organ allocation .
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1696
Non-alcoholic steatohepatitis is an important 
growing indication for liver transplantation in 
Australia and New Zealand.
Luis C. Bertot1, Gary P. Jeffrey1, Luc D. Delriviere1, 
Geoff McCaughan2, Michael Crawford2, Peter W. Angus3, 
robert m. jones3, Edward J. Gane4, Stephen Munn4, 
Graeme A. Macdonald5, Jonathan Fawcett5, Alan J. Wigg6, 
John Chen6, Leon A. Adams1; 1School of Medicine and Phar-
macology, Liver Transplant Unit, University of Western Aus-
tralia, Perth, WA, Australia; 2Royal Prince Alfred Hospital, 
Sydney, NSW, Australia; 3The Austin Hospital, Melbourne, 
VIC, Australia; 4Auckland City Hospital, Auckland, New Zea-
land; 5Princess Alexandria Hospital, Brisbane, QLD, Australia; 
6Flinders Medical Centre, Adelaide, SA, Australia

Background: The world-wide increase in obesity and 
diabetes has led to predictions that non-alcoholic steato-
hepatitis (NASH) will become the leading indication for 
orthotopic liver transplantation (OLT) . We aimed to deter-
mine trends in the frequency of NASH among patients 
listed and undergoing OLT in Australia and New Zealand 
(ANZ) over a two-decade period, and to compare the prob-
ability of death/de-listing amongst NASH patients with 
non-NASH patients awaiting transplantation . Methods: 
Data from the ANZ Liver Transplant Registry on adults 
listed and undergoing single organ OLT between 1994-
2015 was analysed . Patients listed and transplanted with 
NASH, hepatitis C virus (HCV), hepatitis B virus (HBV), 
alcohol, cholestatic and cryptogenic cirrhosis with and 
without hepatocellular carcinoma (HCC) were included . 
Trends for changes in frequency of NASH over time were 
assessed using logistic regression . Cumulative probabili-
ties of waitlist death/de-listing were determined using 
Kaplan Meier analysis . Results: Of 3345 patients exam-
ined, the percentage undergoing OLT (with or without 
HCC) with underlying NASH, cryptogenic cirrhosis, HBV, 
alcohol, cholestatic disease, HCV and other etiologies 
was 3 .8%, 4 .1%, 6 .0%, 13 .6%, 16 .7%, 26 .6% and 29 .2 
% respectively . NASH increased significantly among new 
OLT wait-list registrants from 1994 (0%) to 2015 (8 .6%) 
(p<0 .001) and become the third commonest chronic liver 
disease for OLT listing in 2015 behind HCV (21 .2%) and 
alcohol (15 .2%) . The number of patients transplanted for 
NASH also increased from 0% in 1994 to 7 .8% in 2015 
(p<0 .001) . Significant increases in the annual percentage 
change (APC) in the number of NASH transplanted 
patients was observed between 2003 to 2006 (APC=104%, 
p<0 .005) and 2009 to 2015 (APC=19%, p<0 .005) . NASH also 
become the third most frequent aetiology of liver disease 
in patients transplanted with HCC by 2015 (7 .7%) with the 
most significant change observed between 2011 to 2015 
(APC=69%, p<0 .005) . Overall, there was no difference in 
cumulative probability of death/waitlist removal at 180 
days for HBV, alcohol, NASH, HCV, cryptogenic or choles-
tatic disease (29%, 25%, 23%, 23%, 16% and 15% respec-
tively, p=0 .60) . In contrast, the cumulative probability of 
death/waitlist removal at 180 days was higher for NASH 
related HCC compared with non-NASH related HCC (25% 
vs . 14%, p=0 .023) . Conclusions: NASH is increasing as an 
underlying cause of liver disease requiring OLT and is now 
the third leading indication in Australia and New Zealand . 
NASH-HCC patients are more likely to die or be removed 
whilst waiting for a liver transplant than non-NASH HCC 
patients .
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1697
Severe Hepatic Encephalopathy is an Indepen-
dent Predictor of Waitlist Mortality in Patients 
with High MELD
Chiranjeevi Gadiparthi1, Eric R. Yoo2, Menghan Hu3, 
George Cholankeril1, Colin W. Howden1, Aijaz Ahmed4; 
1Division of Gastroenterology and Hepatology, University 
of Tennessee Health Sciences Center, Memphis, TN; 2Medi-
cine, University of Illinois College of Medicine, Palo Alto, CA; 
3Biostatistics, Brown University School of Public Health, Prov-
idence, RI; 4Division of Gastroenterology and Hepatology, 
Stanford University School of Medicine, Stanford, CA

Background After implementation of Regional Share 35 
policy by United Network for Organ Sharing (UNOS) in 
2013, higher numbers of patients with Model for End-Stage 
Liver Disease (MELD) 35 and above are undergoing liver 
transplantation . Success of Share 35 largely depends on 
waitlist survival of these sickest patients . We performed 
this study to identify the risk factors associated with poor 
waitlist survival in patients with MELD ≥ 35 . Methods 
Using the UNOS database, we evaluated liver transplanta-
tion waitlist registrations from 2005 to 2014 . Demographic 
data, co-morbidities, mean 90-day waitlist survival, 1-year 
waitlist survival, and 90-day probability of liver transplan-
tation were compared between MELD ≥ 35 patients with 
severe HE and without severe HE . Results Overall from 
2005 to 2014, there were a total of 5,837 waitlist regis-
trations with an initial MELD ≥ 35 . Among those, 1049 
patients had severe HE and 4788 did not have severe HE . 
MELD ≥ 35 patients with severe HE had higher 90-day wait-
list mortality (85% vs 74 .2%, p<0 .001) and lower 90-day 
probability of undergoing liver transplantation (49 .5% vs . 
62 .2%, p<0 .001) compared to those without severe HE . 
Severe HE (HR: 1 .52, CI: 1 .11-1 .93, p<0 .001) and age ≥ 65 
(HR: 1 .02, CI: 1 .01-1 .02, p<0 .001) were most significant risk 
factors associated with poor 90-day survival . Patients with 
severe HE had a higher proportion of Caucasians (68 .4% vs 
63 .5%, p=0 .02), a lower proportion of diabetes (18 .5% vs 
22 .4%, p<0 .01) and a similar proportion of males (62 .2% 
vs 61 .8%, p=0 .80) and chronic hepatitis C virus (20 .7% vs 
22 .4%, p=0 .24) . Conclusion With the implementation of 
Share 35 in June 2013, a higher proportion of critically-ill 
waitlisted candidates with a MELD score ≥ 35 have been 
transplanted . Severe HE is a strong independent predictor 
of waitlist mortality in these patients . Therefore, patients 
with presence of severe HE and MELD ≥ 35 should receive 
priority (MELD Exception) for liver transplantation due to 
significantly higher waitlist mortality .
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1698
Bile Acid Metabolites in Urine: A Promising 
Novel Biomarker Predicting Renal Recovery 
After Liver Transplantation
Ashwani Singal1, Wilson Landon2, Anupam Agarwal3, Ste-
phen Barnes2; 1Medicine, Division of Gastroenterology and 
Hepatology, University of Alabama at Birmingham, Birming-
ham, AL; 2Pharmacology and Toxicology, UAB, Birmingham, 
AL; 3Nephrology, UAB, Birmingham, AL

Background: Acute Kidney Injury (AKI) occurs in about 
30-40% of patients with cirrhosis and awaiting liver trans-
plantation (LT) . Currently, the criteria for simultaneous 
liver kidney (SLK) allocation in AKI are heterogeneous, 
leading to increasing frequency of SLK transplantation . 
In our prospective study, known biomarkers of tubular /
endothelial injury did not predict renal function recovery 
after LT in a cohort of 43 patients with cirrhosis and renal 
dysfunction . Aim: To explore biomarkers on metabolomics 
of urine predicting recovery of renal function after LT 
alone, among patients with cirrhosis and renal dysfunction . 
Methods: Stored urine samples from the ongoing prospec-
tive study on adult patients with modified diet for renal 
disease-6 (MDRD-6) <30 mL/min ., who received LT alone 
were analyzed for metabolomics using nano LC-mass spec-
trometry, operating in negative and positive ion modes . 
Results: Of 271 patients listed for LT between 2012 and 
2015, 139 patients received LT, and 43 of these provided 
urine samples at some point prior to LT . Of these, 7 urine 
samples obtained within 30 days of LT were analyzed by 
metabolomics . Partial Least Squares Discriminant Anal-
ysis (PLSDA) revealed that there was complete separation 
comparing four subjects with recovery (red eclipse) vs . 3 
subjects with non-recovery (gree eclipse) of renal function 
at six months after LT, for both negative (Figure 1 left 
panel) and positive ions (Figure 1 right panel) . The nega-
tive ion data showed a higher concentration of multiple 
types of bile acid conjugates in the urine among subjects 
with non-recovery of renal function compared to those 
with recovery . Conclusions: Urinary bile acid metabo-
lites seem promising biomarker in predicting renal func-
tion recovery after LT alone and may be markers of renal 
tubular function . Larger prospective studies are needed 
to confirm these findings and to examine association of 
bile acid levels with the etiology of AKI (intra-renal vs . 
hepatorenal syndrome), as basis for their utility in optimal 
allocation of SLK .

Disclosures:

The following people have nothing to disclose: Ashwani Singal, 
Anupam Agarwal, Stephen Barnes



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 909A

 Denotes AASLD Presidential Poster of Distinction

1699
Endoscopic Intragastric Balloon Placement for 
Weight Loss in Liver Transplant Candidates
Kymberly D. Watt, Julie Heimbach, Monika Rizk, Sudha-
kar K. Venkatesh, William Sanchez, Eric J. Vargas, John Port, 
Andres Acosta, Manpreet Mundi, Karen Grothe, Mat-
thew Clark, Barham K. Abu Dayyeh; Mayo Clinic, Rochester, 
MN

Background: The efficacy and safety of a single fluid-
filled intragastric balloon (IGB) for weight loss in cirrhotic 
patients on the liver-transplant waitlist is unknown . 
Methods: Cirrhotic patients with end-stage liver disease 
and BMI >35 waitlisted for liver transplant underwent clin-
ical evaluation to confirm eligibility for IGB placement . 
Only patients with small/ablated esophageal varices and 
no gastric varices or other pathology were eligible . The 
Orbera™ IGB was placed and removed endoscopically for 
a maximum of 6 months . DEXA scans were performed at 
baseline and after IGB removal to assess body composition 
changes . Paired t-test analyses were performed to assess 
for changes in weight, MELD score and body composition 
before and after IGB therapy . Percent total body weight 
loss (%TBWL) and percent excess weight loss (%EWL) at 
the end of therapy was calculated . Adverse events were 
reported . Results: A total of 8 patients (7 male; 1 female) 
were enrolled in the study . At the time of IGB placement, 
average age and MELD score were 56 ± 4 .6 years and 13 .6 
± 5 .4, respectively . Mean weight and BMI at time of IGB 
removal were significantly decreased compared to base-
line (weight 146kg ± 22 .2kg vs . 127kg ± 21 .6kg, p=0 .0055; 
BMI 47 .6 ± 6 .7 vs . 41 .8 ± 6 .2, p=0 .0042) . Mean %TWBL 
and %EWL after IGB removal were 12 .3% ± 8 .1% and 
26 .3% ± 16 .8%, respectively . Average body fat percentage 
decreased (48 .6% ± 5 .8% vs . 40 .6% ± 6 .4%, p=0 .001) 
and lean tissue mass increased (51 .3% ± 6% vs . 59 .4% ± 
6 .4%, p=0 .001) . Average MELD score post-IGB placement 
did not significantly change following balloon therapy 
(13 .6 ± 5 .4 vs .15 ± 6 .6, p=0 .3) . The average duration of 
IGB placement was 4 .9 months (range 1-6 months) . Early 
retrievals occurred in 3 patients due to accommodative 
symptoms (n=2) and liver decompensation (n=1) . No unan-
ticipated device events occurred . Two patients developed 
Mallory-Weiss tears due to frequent retching . No portal 
hypertensive bleeding episodes occurred during the study . 
Two patients decompensated with IGB in-situ requiring 
transplantation (one whom also developed HCC) and one 
developed HCC with tumor thrombus just prior to balloon 
removal . Three of the eight patients have thus far under-
gone successful liver transplantation . Weight regain has 
occurred in 5/8 patients . Conclusion: IGB is effective for 
short-term weight loss in highly selected cirrhotic patients 
awaiting liver-transplantation, with proven body fat loss 
without lean muscle loss . Side effects were common . 
Weight regain is also common . Decompensation and 
HCC did occur, possibly related to the rapid weight loss, 
thus careful patient selection and close follow-up for this 
procedure is required .
Disclosures:

Kymberly D . Watt - Stock Shareholder: Exel, Sgen, BMS

Barham K . Abu Dayyeh - Consulting: Apollo Endosurgery, Metamodix; 
Grant/Research Support: GI dynamics, Aspire

The following people have nothing to disclose: Julie Heimbach, 
Monika Rizk, William Sanchez, Eric J . Vargas, John Port, Andres Acosta, 
Manpreet Mundi, Karen Grothe

1700
Perioperative Glucose Management and 
Outcomes in Liver Transplant Recipients: A 
Qualitative Systematic Review
Prani Paka3, Sarah R. Lieber1, Ruth-Ann Lee2, A. Sidney Bar-
ritt1; 1Medicine, University of North Carolina, Chapel Hill, NC; 
2Surgery, University of North Carolina, Chapel Hill, NC; 3Divi-
sion of Pharmacotherapy and Experimental Therapeutics, Uni-
versity of North Carolina, Chapel Hill, NC

Background: Glycemic control in the post-operative period 
after liver transplantation (LT) may have an impact on 
outcomes including rates of infection and graft survival, 
however, the impact of glycemic control on post-LT 
outcomes is not well understood and there are no 
evidence-based systematic protocols for managing post-LT 
hyperglycemia . This study investigates the relationship 
between post-LT glycemic control and LT outcomes, and 
potential predictors of new onset of diabetes after trans-
plantation and post-transplant diabetes mellitus (PTDM) . 
Methods: A qualitative systematic review was performed 
on all relevant prospective interventions designed to 
control glucose levels including insulin protocols . Addi-
tionally, retrospective studies investigating an association 
between glycemic control and post-LT outcomes such as 
mortality, graft rejection, infection rate, and other related 
outcomes were reviewed . PubMed, EMBASE, Scopus, Clin-
icaltrials .gov, World Health Organization International 
Clinical Trials Registry Platform were included as part of 
an apriori search strategy designed by a health sciences 
librarian with clinical input from the study team . Results: 
3,692 patients from 14 studies were included: 3,077 from 
retrospective studies, 271 from prospective studies, and 
344 from one cross-sectional study . Higher mortality rate 
was seen when BG ≥ 150 mg/dL compared to BG < 150 
mg/dL (p= 0 .05) . Similarly, BG ≥ 150 mg/dL also led to 
higher rates of infection while higher rates of graft rejec-
tion were seen at BG > 200 mg/dL (p < 0 .001) . Mean BG ≥ 
200 mg/dL was also associated with higher occurrence of 
surgical site infections (p= 0 .002) . Nurse-initiated protocol, 
use of a glucose management service, early screening 
strategies have shown a reduction in negative post-LT 
outcomes and use of oral agents has shown to be effec-
tive in the management of PTDM . Sumary findings are in 
Table 1 . Conclusion: Hyperglycemia in the perioperative 
period is associated with poor post-LT outcomes . Evidence 
supporting this conclusion is however, limited to retro-
spective data . Furthermore, only a few prospective studies 
have designed interventions aimed at managing post-LT 
hyperglycemia, PTDM and its impact on post-LT outcomes .
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Summary of Important Findings of Perioperative Glucose 
Control on Liver Transplant Outcomes
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1701
Donor CD163 and Nestin Positive Cells Predict 
Graft Functions in Living Donor Liver Transplant
Neha Nigam1, Chhagan Bihari1, Deepika Lal1, Archana Ras-
togi1, Ashok K. Choudhury2, SENTHIL KUMAR3, Vini-
yendra Pamecha3, Shiv K. Sarin2; 1Pathology, Institute of Liver 
& Biliary Sciences, Lucknow, India; 2Hepatology, Institute of 
Liver & Biliary Sciences, New Delhi, India; 3HPB Surgery, Insti-
tute of Liver & Biliary Sciences, New Delhi, India

Introduction: Primary non-function and immune rejec-
tion are main causes of early graft dysfunction post liver 
transplantation . Human liver mesenchymal cells play an 
important role in immue-modulation and immune toler-
ance . This forms the basis for the assumption that grafted 
tissue mesenchymal cells can play a role in graft function . 
We aimed to see the effect of donor resident mesen-
chymal cells, M2 macrophages and other parameters on 
early (day 3 and day 7) and late (day 180) post-liver trans-
plant outcomes . Patients and Methods: 70 out of 370 liver 
transplant recipients, whose donor biopsy was performed 
and were microscopically normal were included . Outcomes 
at Day3,7 and 180 post-liver transplant were assessed and 
graft dysfunction was labeled when recipient expired or 
had Model for Early Allograft Function (MEAF) score >8, T 
cell mediated rejection, chronic rejection or disease recur-
rence . Clinical, biochemical, transfusion details, recipient 
disease severity were assessed . Mesenchymal stem cells and 
M2 macrophages in donor liver biopsies were studied by 
immunohistochemistry for Nestin and CD163 respectively . 
Results: Mean age of recipients was 40 .9 ± 13 .6 years, 57 
males with mean MELD Score of 24 ± 7 .56 . Mean age of 
donors was 30 .64 ± 8 .27 years, 31 males . Sex mismatched 

transplants were 44 (M↓F=9; F↓M=35) . On univariate anal-
ysis; higher donor biopsy (DB) nestin count/portal tract 
(p=0 .004), younger recipient age (p=0 .002), and reduced 
cryoprecipitate usage (p=<0 .001) at day 3; higher DB CD 
163/200x (p=0 .036), younger recipient age (p=0 .021) and 
lesser units of packed cell usage in recipients (p=0 .036) 
at day 7 and higher DB CD 163/200x (p=<0 .001), higher 
DB nestin count/portal tract(p=<0 .001), younger recip-
ient age(p=<0 .045), reduced intra-operative transfusion 
of cryoprecipitate(p=<0 .004), packed cell (p=<0 .001), and 
single donor platelet use among recipients (p=<0 .02) at 
day 180 were found to be significant for better outcome . 
On multivariate analysis, higher db nestin count/portal 
tract (p=0 .004) at day 3,7,180 and higher DB CD163/200x 
at day 7 (p =0 .04) and 180 (p=0 .005)were found to be 
significant predictors of better outcome . On AUROC anal-
ysis, DB nestin count of ≥3/portal tract with Sn=79 .7%, 
Sp=83 .3% and CD 163 count of >32/200x with Sn=67 .2%, 
Sp=83 .3% at day 3; DB CD163/200x of ≥32/200x (Sn=66 .7%, 
Sp=59 .4%) at day 7 and DB nestin count of ≥3/portal 
tract (Sn=81%, Sp=75 .5%) and DB CD 163 count/200x of 
≥32/200x (Sn=81%, Sp=73 .3%) at day 180, can predict 
good outcome . Conclusions: Frequency of Nestin+ and 
CD163+ positive cells in the donor liver biopsy can signifi-
cantly predict early and late graft outcome in living donor 
liver transplantation .
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1702
Effect of non-alcoholic fatty liver disease and 
metabolic risk factors on waitlist outcome in 
patients with hepatocellular carcinoma
Kelley Weinfurtner1, Jennifer L. Dodge2, Francis Yao1, 
Neil Mehta1; 1Medicine, University of California, San Fran-
cisco, San Francisco, CA; 2Surgery, University of California, San 
Francisco, San Francisco, CA

Background: Non-alcoholic fatty liver disease (NAFLD) 
has become a leading cause of hepatocellular carcinoma 
(HCC) in the United States . Metabolic factors associated 
with NAFLD, including diabetes and obesity, are also inde-
pendent risk factors for HCC development . It has been 
suggested that patients with HCC due to NAFLD are less 
likely to receive liver transplant (LT) compared to hepatitis 
C-related HCC (Liver Transpl 2016; 22:1356) but the reason 
for this discrepancy is unknown . We aimed to evaluate 
the impact of NAFLD and metabolic risk factors on wait-
list outcomes and survival in patients with HCC listed for 
LT . Methods: Retrospective single-center cohort study of 
631 waitlisted patients with HCC from 2004 to 2014 . Risk 
of waitlist dropout defined as HCC progression or liver 
death and probability of LT were assessed with competing 
risk regression . Intention-to-treat (ITT) survival from 
LT listing was estimated using Kaplan-Meier methods . 
Results: NAFLD was the etiology of HCC for 42 patients 
(6 .7%) . Patients with NAFLD were older (62 vs 58 years, 
p<0 .01) with a higher percentage of females (50 vs 23 .6%, 
p <0 .01), Hispanics (40 .5 vs 17 .7%, p<0 .01), obesity (body 
mass index ≥ 30, 70 .7 vs 31 .4%, p<0 .01), diabetes (59 .5 
vs 27 .8%, p<0 .01), and hyperlipidemia (40 .5 vs 10 .5%, 
p<0 .01) . Listing MELD, alpha-fetoprotein (AFP), tumor 
burden, and number of local regional treatments were 
similar between NAFLD and other etiologies of cirrhosis . 
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There was no difference in cumulative incidence of waitlist 
dropout at 24 months between NAFLD and other etiolo-
gies (25 .4%, CI 21 .9-29 .0% vs 17 .4%, CI 7 .7-30 .4%) . The 
risk of waitlist dropout was not associated with NAFLD 
(HR 0 .65, CI 0 .30-1 .41, p=0 .28), obesity (0 .95, CI 0 .67-1 .35, 
p=0 .77), diabetes (0 .75, 0 .53-1 .08, p=0 .13), insulin-de-
pendence (1 .15, CI 0 .71-1 .84, p=0 .57), or hyperlipidemia 
(1 .23, CI 0 .79-1 .91, p=0 .35) . Factors associated with waitlist 
dropout after multivariable adjustment included single 
tumor > 3cm (2 .21, CI 1 .51-3 .23, p<0 .01), 3 tumors (3 .00, 
CI 1 .70-5 .30, p<0 .01), AFP ≥ 20 (1 .90, CI 1 .38-2 .63, p<0 .01), 
and MELD ≥ 15 (1 .54, CI 1 .05-2 .28, p=0 .03) at LT listing . 
The probability of LT was not associated with NAFLD (1 .25, 
CI 0 .89-1 .76, p=0 .20) or metabolic risk factors . The 5-year 
ITT survival was similar for patients with NAFLD-related 
HCC compared to other etiologies (78 .5%, CI 62 .7-88 .2% 
vs 66 .9%, CI 62 .7-70 .7%, p=0 .91) . Conclusion: In contrast 
to prior data, we observed no difference in probability 
for LT, waitlist dropout, or ITT survival in patients with 
NAFLD-related HCC compared to other etiologies . Obesity, 
diabetes, insulin-dependence, and hyperlipidemia also did 
not impact waitlist outcomes .
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Sustained virologic response is associated with 
a decreased risk of post-transplant diabetes 
mellitus in patients with hepatitis C
Giorgio Roccaro1,2, Robert Mitrani1, Pakstis Dina1, Wei-
Ting Hwang2, Kimberly A. Forde-McLean1,2, Yu-Xiao Yang1,2, 
K. Rajender Reddy1; 1Gastroenterology, University of Pennsyl-
vania, Philadelphia, PA; 2Center for Clinical Epidemiology and 
Biostatistics, University of Pennsylvania, Philadelphia, PA

Background: Post-transplant diabetes mellitus (PTDM) 
is associated with increased morbidity and mortality 
following liver transplantation . Hepatitis C (HCV) infec-
tion is a risk factor for development of de novo post-trans-
plant diabetes mellitus . Several studies have demonstrated 
improvement of glucose regulation after sustained viro-
logic response (SVR) in pre-transplant patients . Our aim 
was to determine the effect of SVR on the incidence of 
PTDM . Methods: We performed a single center retrospec-
tive cohort study of liver transplant (LT) recipients with 
HCV from 1/1/2010 to 6/30/2015 (n= 352) to compare 
the risk of PTDM during periods of viremia to post-SVR 
periods . Patients with diabetes prior to LT, acute liver 
failure, dual organ transplant, organ transplant prior 
to 2010, and <6 months follow up were excluded . SVR 
was considered a time varying exposure . PTDM, defined 
as diabetes requiring treatment for ≥6 months following 
LT, was the primary outcome . Cohort entry was 6 months 
following LT . Patients were censored on date of death, 
last follow-up visit or December 31, 2016 . Univariable and 
multivariable Cox proportional hazards model were used 
to compare crude and adjusted time to PTDM, prior to and 
following SVR . A comprehensive list of demographic and 
clinical variables was tested for association with PTDM and 
included in the multivariable Cox model if p<0 .20 . Results: 
256 eligible patients were analyzed . Median follow up was 
31 .6 months (range 0 .1-82 .5 months) . Overall, 31 (12 .1%) 
and 135 (52 .7%) patients achieved SVR prior to LT and 
following LT respectively . Median time to SVR after LT was 
22 .6 months (range 2 .4-62 .3 months) . During follow up, 

71 (27 .7%) patients developed PTDM . In unadjusted anal-
ysis, SVR was associated with a significantly reduced risk 
of sPTDM . In multivariable Cox regression analysis, SVR 
was associated with a reduction in the risk of PTDM (HR 
0 .40, 95% CI 0 .16-1 .00) . Conclusions: Clearance of HCV 
is independently associated with a significantly reduced 
risk of PTDM . This benefit appears to be persistent during 
the post-transplant period . Given the negative prognostic 
impact of PTDM, reducing the risk of post-LT metabolic 
disease should be another indication for pre- or early 
post-LT treatment of HCV .
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Predicting cardiovascular risk in liver trans-
plant recipients
Daniel W. Bushyhead1, David S. Goldberg2, Giorgio Roccaro2; 
1Medicine, Hospital of the University of Pennsylvania, Phila-
delphia, PA; 2Medicine, Gastroenterology, University of Penn-
sylvania, Philadelphia, PA

Background: Cardiovascular disease is a leading cause of 
morbidity and mortality among liver transplant (LT) recip-
ients . The American College of Cardiology and American 
Heart Association 2013 guidelines on cardiovascular risk 
included a risk score to predict 10-year risk of atheroscle-
rotic cardiovascular disease (ASCVD), defined as fatal or 
nonfatal myocardial infarction, or fatal or nonfatal stroke . 
The Pooled Cohort Risk Equations included: age, sex, race, 
total cholesterol, HDL cholesterol, systolic blood pressure, 
blood pressure lowering medication use, diabetes status 
and smoking status . We sought to validate the variables 
used in the Pool Cohort Risk Equations and re-calibrate the 
model for use in LT recipients . Methods: We conducted a 
retrospective cohort study of LT recipients at the Hospital 
of the University of Pennsylvania from January 1, 2003 
to December 31, 2013 . Only patients with all of the vari-
ables necessary for the ASCVD calculation within one-year 
post-transplant were included in the cohort . Patients with 
less than six month of post-transplant follow up, multi-
organ recipients, split liver transplant recipients, prior 
solid-organ or hematopoietic stem cell transplant recipi-
ents and status 1A patients were excluded . Primary anal-
yses were restricted solely to white or black patients not 
previously treated with a statin . We also utilized a trans-
plant specific diabetes definition . Because a significant 
portion of the cohort has not yet completed 10 years of 
follow-up, we calculated observed and predicted ASCVD 
incidence rates at 5 years within three risk groups . We reca-
librated the regression coefficients of the Pooled Cohort 
Risk Equations in our cohort, in which the ASCVD risk score 
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for each participant was estimated from a Cox regression 
model . Area under the receiver operating characteristics 
curve (AUROC) was calculated to estimate discrimina-
tion, and calibration was tested using the Gronnesby and 
Borgan test . Results: Of 914 LT recipients during the study 
period, there were 189 patients (20 .7%) who were white 
or African-American and had not been previously treated 
with a statin in the restricted cohort . The AUROC for the 
Pooled Cohort Risk Equations was 0 .65 (95% CI 0 .51-0 .80) . 
With recalibrated regression coefficients and a re-defined 
diabetes variable, AUROC of the new risk equation was 
0 .82 (95% CI 0 .74-0 .90) . Conclusion: The Pooled Cohort 
Risk Equations are inadequate in predicting cardiovascular 
risk in LT recipients . We created a newly calibrated model 
that demonstrates that it is possible to predict cardiovas-
cular risk in this at risk patient population .
Disclosures:
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BNP to Predict Post-Liver Transplant Mortality: 
Systematic Review and Meta-Analysis
Daljeet Chahal1, Alan Yau2, Vladimir Marquez2; 1Medicine, 
University of British Columbia, Quesnel, BC, Canada; 2Gastro-
enterology, University of British Columbia, Vancouver, BC, 
Canada

Background: Cardiac events are a major cause of mortality 
after liver transplantation . Brain Natriuretic Peptide (BNP) 
is elevated in cirrhotic patients and is used to predict 
cardiac events after non-cardiac surgery . It’s utility to 
predict mortality after liver transplantation is unknown . 
Methods: We searched Medline, Embase, Cochrane 
Register of Controlled Trials and bibliographies . Eligible 
studies included those with peri-operative BNP data, those 
which stratified patient cohorts by BNP level or presence 
of post-transplant heart failure, and those with post-trans-
plant outcomes data . Two reviewers independently deter-
mined study quality and extracted data . Meta-analyses 
were performed using random effects modeling . Results: 
Electronic search yielded 192 records; 7 were eligible for 
analysis (total patients = 2010, age 52 .5 +/- 9 .3, 51 .5% to 
81 .3% male, MELD 21 .4 +/- 9) . Hepatitis C was the most 
prevalent etiology (38%), followed by alcohol (23%) . 
335 patients were identified as having high BNP levels or 
heart failure post-transplant . These patients were older 
(56 .1 vs . 54), had lower BMIs (25 .2 vs . 27 .1), higher MELD 
scores (24 .5 vs . 19 .1) and lower LVEFs (55 .9% vs . 61 .7%) . 
Post-transplant mortality was higher in patients with high 
BNP (25% vs . 7%) or post-transplant heart failure (39% vs . 
25%) . Meta-analysis of three studies examining post-trans-
plant mortality based on elevated BNP revealed a risk 
ratio of 3 .1 (95% CI 1 .9 – 5 .0) . Meta-analysis of two studies 
examining post-transplant mortality based on post-trans-
plant heart failure revealed a risk ratio of 1 .6 (95% CI 1 .3 
– 2 .1) . One study examining post-transplant cardiac events 
based on elevated BNP revealed a risk ratio of 7 .9 (95% 
CI 1 .8 – 34 .7) . Conclusions: Increase BNP could be useful 
to predict post-liver transplant mortality, however the 
optimal cut-off value is unknown . Future studies should 
focus on further establishing the sensitivity and speci-
ficity of BNP levels for detecting patients at higher risk for 
post-transplant mortality .

Meta-Analysis of post-transplant mortality risk based on ele-
vated BNP levels .
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Deficiencies in Reproductive Health Coun-
seling in Liver Transplant Recipients
Paulina K. Phillips, Sumona Saha, Adnan Said; University of 
Wisconsin, Madison, WI

Background: One in five liver transplant (LT) recipients is of 
child-bearing age, and there is often rapid return of sexual 
function and fertility after LT . Pregnancy after LT is gener-
ally successful but high risk; experts recommend delaying 
pregnancy by 1-2 years after LT . At present, little is known 
about reproductive health counseling in transplant recip-
ients . Our aim was to determine if health care providers 
(HCPs) are documenting reproductive health counseling, 
including discussing timing of pregnancy, contraception, 
risks of antirejection agents, and maternal/fetal compli-
cations, in LT recipients . Methods: We performed a retro-
spective, single-center chart review of LT recipients of 
child-bearing age, defined as LT occurring between ages 
13 and 49, between 1993 and 2015 . Male recipients were 
matched to female recipients by age and year of LT . 
Predictors of documentation of reproductive health coun-
seling were assessed by multivariate regression . Results: 
420 patients (210 male, 210 female) were included . Mean 
age at LT was 35 .3 (SD 15 .07) years . 44% (n=186) had 
mycophenolic acid (MMF), FDA pregnancy category D, as 
part of their maintenance immunosuppression (IS) . Repro-
ductive health counseling was documented in 6% (n=24) 
of patients, of whom all but 1 were female . The transplant 
team provided counseling in 54% of these 24 patients; the 
remainder was provided by other HCPs . Younger LT recip-
ients were more likely to receive counseling (21 .8 y .o . vs . 
36 .7 y .o ., p<0 .0001) . Post-LT contraception was not used by 
11% of patients . 21 post-LT pregnancies were documented 
(15 in LT females, 6 in female partners of LT males) . Coun-
seling was documented in 10 of these patients (48%), all 
female . Pregnancies were reported as unplanned in 20% 
of female recipients . Complications, including miscar-
riage and stillbirth, occurred in 40% of LT females (n=6); 
MMF was part of the IS regimen in 3 of 15 LT recipients 
at conception . Only the presence of post-LT pregnancy 
correlated with reproductive health counseling in female 
recipients (OR 27 [95% CI 8 .3-93 .6], p=0 .0001); there 
was no association between counseling and pregnancy 
outcome, IS, maternal complications, or contraceptive use . 
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Conclusion: Despite the rapid return of fertility in repro-
ductive-aged LT recipients, documentation of reproduc-
tive health counseling in this population is rare and occurs 
largely only after patients become pregnant . This suggests 
that counseling for this high-risk group may not be occur-
ring, increasing the potential for adverse maternal/fetal 
outcomes . Opportunities exist for patient and provider 
education and leveraging the electronic medical template 
to reliably deliver this key service .
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Effect of eGFR at time of liver transplantation 
on post-transplant renal and patient outcomes
Shuet Fong Neong1, Neil Rajoriya2, Aloysious Aravin-
than5, Ramraj Rajakumar1, Eberhard L. Renner4, Les Lilly1, 
Mamatha Bhat1, Zita Galvin1, Nazia Selzner1, Florence Wong3; 
1Multi-Organ Transplant, Toronto General Hospital, Toronto, 
ON, Canada; 2Liver Unit, Queen Elizabeth Hospital, Birming-
ham, United Kingdom; 3Medicine, Toronto General Hospital, 
Toronto, ON, Canada; 4Internal Medicine, Max Rady College 
of Medicine, Winnipeg, MB, Canada; 5Nottingham Digestive 
Diseases Centre, QMC, Nottingham, United Kingdom

Background: Acute kidney injury (AKI) is common in 
decompensated patients with liver cirrhosis and can nega-
tively impact patient outcome . Serum creatinine (sCr) is 
used to define acute kidney injury (AKI) in cirrhosis, which 
can be affected by age, gender, race, body weight and 
assay methodology . An estimated glomerular filtration 
rate (eGFR) is used in other subspecialties to define AKI . 
Aim: We investigated the utility of eGFR at time of trans-
plant in cirrhotics awaiting liver transplant to predict 
post-transplant renal and patient outcomes . Methods: 
Single-centre retrospective study of 1110 consecutive 
adults receiving liver transplant between 1 January 2007 
and 31 December 2014 . Data collected prospectively 
included demographics, co-morbidities, medications, 
laboratory tests, hospital admissions and post-transplant 
course . Patients with different eGFR levels were compared 
and followed for 12-months . Results: 402 patients with 
ascites at transplant were stratified into 3 groups based on 
their eGFR as followed: Group A- eGFR>60ml/min, Group 
B- eGFR 30-60ml/min, Group C- eGFR<30ml/min . Pre-trans-
plant diabetes was significantly higher in Group B [26% 
vs . 15% (Groups A & C); p=0 .037] . All diabetics had signifi-
cantly lower eGFR (58 .5 vs . 71ml/min; p<0 .05) compared to 
non-diabetics . Group A patients were younger (52 .6 vs . 57 
vs . 57 years; p<0 .05) with high diuretic use (47% vs . 35% 
vs . 31%; p<0 .05) compared to Groups B & C respectively at 
the time of transplant . Group C had higher infection inci-
dence, higher transplant MELD score and shorter waiting 
time to transplant [15 vs . 119 (Group B) vs . 112 (Group A) 
days; p=0 .0001] . Only Group C had significantly reduced 
post-transplant survival . Sirolimus (24% vs . 17% vs . 9%; 
p=0 .0053) and mycophenolate mofetil (MMF) use (95% 
vs . 94% vs . 84%; p=0 .0052) were also significantly higher 
in Group C versus Groups B & A respectively . Conclusion: 
eGFR reduction in patients listed for liver transplantation 
is associated with diabetes, affects choice of immunosup-
pressive regimen post-transplant, with worse post-trans-
plant renal and patient outcomes . Patients with renal 
dysfunction should use diuretics cautiously and be vigilant 

for infections to prevent further renal function deteriora-
tion pre-and post-transplant, so to improve survival .
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1708
Diagnostic Accuracy of Non-invasive Test of 
Hepatic Fibrosis in Liver Transplant Recipients
Christopher Schmoyer, Chandra Bhati, Tamoore Arshad, 
Mohammad Siddiqui; VCU, Richmond, VA

Hepatic fibrosis is an important prognostic indicator of 
cirrhosis and overall mortality . While liver biopsy is the 
gold standard to stage fibrosis, several non-invasive 
models have been developed that use readily available 
laboratory and anthropometric data . Although these 
models have shown acceptable accuracy in the general 
population, their accuracy in liver transplant recipients 
(LTR) is unknown . Thus the aim of the current study was 
to evaluate the accuracy of a panel of non-invasive models 
in detecting advanced fibrosis (≥F3) among patients with 
nonalcoholic fatty liver disease (NAFLD) and hepatitis C 
(HCV) in the transplant and non-transplant population . 
Methods: This was a retrospective case cohort study 
comparing accuracy of non-invasive models of fibrosis 
to liver biopsy . Models were constructed using data 
within 8 weeks of liver biopsy to avoid time-dependent 
changes in histology . Areas under the receiver operator 
curves (AUROC), sensitivity, specificity, positive predictive 
value, and negative predictive value were compared . The 
optimum cutoffs values for each model in both the pre 
and post-transplant populations were determined using 
the Youden Index . Results: In the non-transplant popula-
tion, FIB4 (cut-off: 1 .951, AUROC: 0 .887, Sen 94%, Sp 89%), 
NAFLD fibrosis score (cut-off: -1 .389, 0 .826, Sen 84%, Sp 
67%) and APRI (cut-off: 0 .706, 0 .810, Sen 67%, Sp 81%) 
had high accuracy for detecting advanced fibrosis (≥F3) 
in NAFLD . Similarly, in non-transplant HCV patients, FIB4 
(cut-off: 1 .632, 0 .831, Sen 85 .2%, Sp 67%) and Kings Score 
(cut-off: 22 .6, 0 .820, Sen 66%, Sp 95%) outperformed 
other models for detecting ≥F3 . In contrast, the diag-
nostic accuracy of all non-invasive models were worse in 
LTR despite determining optimal cutoff values within the 
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LTR . In LTR with NAFLD, using a cut-off 2 .519, FIB4 had an 
AUROC of 0 .648, Sen 50% and Sp 92% . The other non-in-
vasive test were less accurate in detecting ≥F3 in LTR with 
NAFLD . For HCV, FIB4 outperformed other models using 
a cut-off of 4 .574 with AUROC of 4 .574, Sen 92%, and Sp 
57% for detecting ≥F3 . Conclusion: Non-invasive models 
of hepatic fibrosis have good accuracy in detecting ≥F3 in 
HCV and NAFLD in the general population, but not in the 
LTR . These differences in accuracy of these methods in LTR 
likely reflect the impact of immunosuppression on such 
parameters as serum aminotransferases, platelet counts 
and metabolic comorbidities . 
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Proximity to transplant centre does not affect 
outcome among UK liver transplant patients
Gwilym Webb1,4, James Hodson2, Abhishek Chauhan1,4, 
John G. O’Grady3, James Neuberger4, Gideon M. Hirschfield1,4, 
James W. Ferguson4; 1Centre for Liver Research, University 
of Birmingham, Birmingham, United Kingdom; 2Institute of 
Translational Medicine, Queen Elizabeth Hospital, Birming-
ham, United Kingdom; 3Liver Studies, King’s College London, 
London, United Kingdom; 4Liver Medicine, Queen Elizabeth 
Hospital, Birmingham, United Kingdom

Background In the USA, distance from liver transplant 
centre correlates with reduced survival among those listed 
for transplantation and among recipients . In the UK, with 
a population of 65million and 7 transplanting centres, the 
effects of geography are unassessed . We examined the 
geographic distribution of those listed for liver transplan-
tation, whether distance or travel time to centre correlates 
with survival, and modelled the optimum location of a 
new centre . Method A matrix of distance and travel time 
between each UK transplant centre and mainland post-
code district was constructed using Google Maps . National 
registry records of elective listings for liver transplanta-
tion 1995-2014 were analysed and matched by postcode . 
General population details and adjusted standardised 
mortality ratios for liver disease were obtained from the 
2011 UK Census and national agencies respectively . Cox 
proportional-hazards models were constructed of survival 
to transplantation from listing, and of retransplant-free 
survival in those transplanted . We retained travel time and 
distance in Cox models and used backwards selection at 
p<0 .1 for other variables . The optimal site for an addi-
tional centre was explored by modelling extra centres at 
existing kidney transplant facilities . Results 17,186 listings 
were considered; after exclusions, 11,188 were assessed . 
Of these, 8,490 were transplanted . Median distance to 
nearest centre was 67 .3km (IQR 23 .6-107 .6) and travel 
time 60mins (36-86) . Of the total population, 3 .38×107 
(55 .1%) residents were ≥60mins from a centre, 7 .65×106 
(12 .5%) ≥120, and 2 .49×106 (4 .0%) ≥180 . The charac-
teristics of the listed population differed with distance 
from centre . No postcode area had a disproportionate 
number of listings . Neither travel time nor distance was 
significantly associated with altered survival from listing: 
HR 1 .03/100mins (0 .93-1 .13; p=0 .57) & 1 .01/100km (0 .95-
1 .08; p=0 .64) or from transplantation: HR 1 .00(0 .84-1 .12; 
p=0 .68) & 0 .97(0 .88-1 .07; p=0 .54) . When considering an 
additional centre, the greatest travel time reductions were 
observed with a new centre at a single location – Bristol in 

the southwest of England – in all models, with total travel 
time reductions of 82,913mins (-10 .1%) for those listed; 
5 .42×108mins (-12 .1%) for the UK population as a whole; 
and 4 .17×108mins (-9 .9%) for the liver specific mortality 
adjusted UK population . Conclusion There is marked 
disparity in geographic accessibility of liver transplanta-
tion in the UK . Differences in travel time or distance to 
transplant centre are not however correlated with altered 
survival . If a new centre were to be placed to reduce travel 
time, Bristol should be considered .
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1710
Prevalence of graft steatosis after liver trans-
plantation using controlled attenuation param-
eter measurements: a large cohort study
James Fung, Tiffany C. Wong, Kenneth S. Chok, Wing-chiu Dai, 
Chan Albert, Sui-ling Sin, Wong Hoi She, Ka Wing Ma, Kel-
vin Ng, Wai-Kay Seto, Ching-Lung Lai, Man Fung Yuen, 
Chung-Mau Lo; University of Hong Kong, Hong Kong, China

Background: Liver steatosis is a cause of graft dysfunc-
tion after liver transplantation . The current study aims to 
determine the prevalence of steatosis in a large cohort of 
liver transplant recipients from a single center . Methods: 
Consecutive patients transplanted from 2003 to 2014 
underwent liver stiffness (LS) and controlled attenuation 
parameter (CAP) measurements using transient elastog-
raphy . Liver biochemistry and fasting lipid profile and 
glucose were taken . Results: A total of 554 patients under-
went valid transient elastography, of which 396 (71 .5%) 
were male, with a median age of 59 (range, 19-78) years, 
and median time to transient elastography of 77 months 
(range, 6-167) after transplantation . The majority (71 .8%) 
was transplanted for hepatitis B related complications . 
The prevalence of no, mild, moderate, and severe steatosis 
was 49 .1%, 6 .3%, 25 .8%, and 18 .8% respectively . A higher 
CAP score was observed in males vs . females (229 vs 212 
dB/m respectively, p=0 .007) and in living vs . deceased 
donor transplant (229 vs 215 dB/m respectively, p=0 .004) . 
Steatosis, as diagnosed by CAP score of ≥222 dB/m, was 
observed in 282 (50 .9%) patients, of which 35 (6 .3%) had 
mild steatosis, 143 (25 .8%) had moderate steatosis, and 
104 (18 .8%) had severe steatosis . Patients with steatosis 
had older age at transplant (53 vs . 51 years, p=0 .005), older 
age at transient elastography (60 vs 57 years, p=0 .001), 
and higher BMI (25 .4 vs 23 .2 kg/m2, p<0 .001), ALT (24 vs 
22 U/L, p=0 .026), GGT (35 vs 28 U/L, p=0 .041), platelets 
(181 vs 168, p=0 .001), fasting glucose (5 .8 vs 5 .3, p=0 .002), 
total cholesterol (4 .3 vs 4 .2, p=0 .037), LDL-cholesterol (2 .5 
vs 2 .2, p<0 .001), triglyceride (1 .3 vs 1 .0, p<0 .001) . A lower 
HDL-cholesterol was observed in steatotic patients (1 .2 vs 
1 .5, p<0 .001) . There was no significant difference in LS 
measurements between those with and without graft 
steatosis (4 .9 vs 5 .0 kPa, p=0 .635) . Hypertension, diabetes, 
and hyperlipidemia were present in 324 (58 .5%), 190 
(34 .3%), and 124 (22 .4%) patients respectively . A higher 
CAP score was observed in patients with hypertension 
(237 vs 204 dB/m, p<0 .001), diabetes (233 vs 217 dB/m, 
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p=0 .008), and hyperlipidemia (239 vs 217 dB/m, p<0 .001) . 
The highest CAP scores was observed for those trans-
planted for alcoholic liver disease (254 dB/m) and cryp-
togenic cirrhosis (261 dB/m), with lowest scores seen in 
patients with biliary atresia (161 dB/m) and polycystic liver 
disease (188 dB/m)(p=0 .019) . Conclusion: Graft steatosis is 
common after liver transplantation, and is associated with 
higher baseline BMI, and higher rates of hypertension, 
diabetes, and hyperlipidemia . However, there is no signif-
icant increase in LS .
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The impact of new-onset diabetes mellitus 
after transplantation (NODAT) on post-liver 
transplant outcomes – the largest non-registry 
study
Aloysious D. Aravinthan2,1, Adam Doyle2, Zita Galvin2, 
Gonzalo Sapisochin2, Mark Cattral2, Anand Ghanekar2, 
Ian McGilvray2, Markus Selzner2, Paul D. Greig2, 
David Grant2, Nazia Selzner2, Les Lilly2, Eberhard L. Renner2, 
Mamatha Bhat2,3; 1Nottingham Digestive Diseases Centre, 
University of Nottingham, Nottingham, United Kingdom; 
2Multiorgan Transplant Program, Toronto General Hospital / 
University of Toronto, Toronto, ON, Canada; 3Max Rady Col-
lege of Medicine, University of Manitoba, Winnipeg, MB, Can-
ada

Background: NODAT is a common complication following 
organ transplantation . Only a small number of studies 
have investigated the impact of NODAT in liver trans-
plant (LT) recipients, and the results are controversial . 
Further, the vast majority of these studies are from East 
Asia and therefore may not represent the experience in 
the West . Methods: All adults who received their first 
LT in the Toronto program between Jan 1990 and Dec 
2015 were eligible for inclusion . Those who underwent 
combined organ transplantation were excluded . Patients 
were divided into 3 groups based on diabetic status . The 
primary endpoints were patient and graft survival . The 
secondary endpoints were the development of end-stage 
renal disease (ESRD), major cardiovascular events, and de 
novo cancer . Kaplan-Meier Analysis was undertaken to 
compare the outcomes in the three groups; where there 
was a statistical significance, each group was compared to 
the other separately . Results: 2,209 patients were included 
in the analysis . The median age at LT was 54 years (IQR 
47–60) and 67% (n=1480) were males . The median dura-
tion of post-LT follow-up was 81 months (IQR 34–136) . 22% 
(n=480) developed NODAT, while 65% (n=1431) never 
developed diabetes (no DM group) and 13% (n=298) had 
pre-existing diabetes from prior to LT (pre-LT DM group) . 
Development of NODAT peaked (89%, n=428) at the first-
year post-LT and plateaued thereafter (91%, 93%, 98% 
at 2, 5, 10 years) . Overall, 9% (n=195), 5% (n=103), 8% 
(n=183) developed ESRD, major cardiovascular event, and 
de novo cancer post-LT . Patient survival (p=0 .50) and graft 
survival (p=0 .87) were similar between NODAT, pre-LT DM, 

and no DM groups . Similarly, the risk of development of 
de novo cancer was similar (p=0 .61) between the groups . 
The risk of ESRD in NODAT group was statistically insignifi-
cant to that of pre-LT DM group (11% Vs 12%, p=0 .09) and 
no DM group (11% Vs 8%, p=0 .11); however, risk of ESRD 
was significantly higher in pre-LT DM group compared to 
no DM group (12% Vs 8%, p=0 .002) . The risk of a major 
cardiovascular event in NODAT group was similar to that 
of no-DM group (5% Vs 4%, p=0 .58) and significantly less 
compared to that of pre-LT DM group (5% Vs 7%, p=0 .03) . 
Conclusion: This is the largest non-registry study to investi-
gate the impact of NODAT on LT outcomes . Unlike pre-LT 
DM, NODAT does not seems to pose an increased risk 
towards the development of ESRD and major cardiovas-
cular event following LT . This is may be due to the fact 
that the pathogenesis of ESRD and major cardiovascular 
event requires a prolonged duration of DM . Therefore, 
a closer clinical follow-up and management of NODAT is 
likely to minimize the long-term impact of NODAT .
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Metabolic syndrome and the risk of cardiovas-
cular disease after pediatric liver transplanta-
tion in long-term recipients.
Piotr Czubkowski1, Jolanta Antoniewicz2, Aldona Wierzbic-
ka-Rucinska3, Joanna Pawlowska1, Piotr Socha1; 1Department 
of Gastroenterology, Hepatology, Nutritional Disorders and 
Pediatrics, The Children’s Memorial Health Institute, Warsaw, 
Poland; 2Department of Nephrology and Kidney Transplan-
tation, The Children’s Memorial Health Institute, Warsaw, 
Poland; 3Department of Biochemistry and Experimental 
Medicine, The Children’s Memorial Health Institute, Warsaw, 
Poland

BACKGROUND: Post-transplant metabolic syndrome (MS) is 
an important issue in pediatric recipients, however the real 
risk of organic damage in not established as yet . Diabetes, 
arterial hypertension, renal dysfunction, obesity and lipid 
disturbances may result from long-term immunosuppres-
sion . The aim of this study was to investigate components 
of MS and other risk factors of cardiovascular disease in 
long-term pediatric liver transplant recipients . METHODS: 
We evaluated 105 patients (64 females) at the mean age 
of 14 .0 years (range 10-18), who were 10 .5 years after LTx 
(range 5 .1-16 .8) and had stable graft function . The majority 
of patients were on tacrolimus (90%) . We measured MS 
parameters, insulin-resistance by HOMA-IR, carotid inti-
ma-media thickness (cIMT), arterial stiffness by pulse wave 
velocity (PWV), left ventricular mass index (LVMI-S), relative 
wall thickness (RWT), lipid profiles including apolipopro-
teins, renal function, markers of oxidative stress gluta-
thione (GSH), glutathione peroxidase (GPx), asymmetrical 
dimethyl arginine (ADMA) and oxidized low-density lipo-
protein (oxyLDL) . Results were compared with reference 
values or healthy control group (age 13 .7, range 10-18; 
57 females) as appropriate . RESULTS: Overall, at least 
one of MS components was present in 39% of patients 
however diagnostic criteria for MS were fulfilled in 6 .6% . 
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BMI >90th percentile was observed in 14 .2% and was more 
prevalent in males (21 .9% vs 9 .3%) . Waist circumference 
>90th percentile was in 16,4% and positively correlated 
with BMI . 8 .5% of patients were hypertensive (SBP/DPB 
106±8 .6/61±7 .6 mmHg) . Fasting plasma glucose ≥100mg% 
was observed in 17 .1% (91 .5±8 .7), HOMA-IR >3 .1 in 9 .5% 
(2,05±0,73), triglycerides >150mg% in 4 .7% (86 .2±4 .5) and 
HDLc < 40mg% in 12 .3% (51 .9±12 .3) of patients . cIMT was 
normal in all patients (mean 0 .37±0 .03), PWV >95th percen-
tile was in 21 .9% (mean 5 .3±1 .1), LVMI-S >95th percentile 
was in 5 .7% (mean 27 .4±6 .1) and RWT > 4 .1 was in 6 .6% 
(0 .32±0 .05) . Renal function by cystatine-c >95th percentile 
was impaired in 10% (0 .86±0 .21) . Extended lipid profiles 
were not significantly disturbed except ApoE which 
was lower in the study group (p<0001) . Oxidative stress 
markers were disturbed compared to controls: ADMA 
(p<0 .0001) and GSH (p<0 .001) but not oxyLDL (p=0 .51) 
and GPx (p=0 .14) . CONCLUSIONS: Patients after paediatric 
liver transplantation present with increased risk of MS and 
cardiovascular disease . Increased arterial stiffness with 
concurrent normal cIMT requires further investigations to 
establish its clinical significance . Of note, some markers of 
oxidative stress which potentially plays role in atheroscle-
rosis were increased in the study group .
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Post-Transplant Complications in Obese Liver 
Transplant Recipients: A Systematic Review 
and Meta-Analysis
Faisal Kamal1, Muhammad Ali Khan2, Aijaz Ahmed4, Sath-
eesh Nair2,3, Mohammad K. Ismail2, Sanjaya K. Satapathy2,3; 
1Internal Medicine, University of Tennessee Health Science 
Center, Memphis, TN; 2Gastroenterology and Hepatology, 
University of Tennessee Health Science Center, Memphis, TN; 
3Transplant Surgery, Methodist University Hospital Transplant 
Institute, Memphis, TN; 4Gastroenterology and Hepatology, 
Stanford University School of Medicine, Palo Alto, CA

Background: Obesity is associated with relatively higher 
risk of post-surgical complications . In this meta-analysis, 
we aim to compare post- liver transplant(LT) complications 
among three classes of obesity; Class I (BMI 30 .1-35), class 
II (BMI 35 .1-40) and class III (BMI>40) based on available 
data . Methods: We searched Pubmed, Embase, Scopus 
and Web of Science from inception to April 5, 2017 to 
identify studies comparing post-operative complications 
in obesity classes I, II and III LT recipients . These adverse 
surgical outcomes included; biliary / vascular / cardiopul-
monary / wound-related complications, graft loss at 1 year 
and allograft rejection (acute and chronic) . These compli-
cations were compared among obesity classes I, II and III . 
Patients with BMI<18 .5 were not included in this analysis . 
Pooled Odds ratios (ORs) were calculated and analyzed 
using random effects model . Heterogeneity was assessed 
using I2 statistics . Results: A total of 23 studies with 218,699 
patients were included in this meta-analysis . Pooled 
OR (with 95% CI) for vascular complications comparing 
patients of BMI<30 with BMI≥30 was 0 .99(0 .68, 1 .43), (I2= 
51%), comparing BMI<35 with BMI≥35 was 1 .22(0 .87, 1 .71), 
(I2= 0%) . Pooled OR for biliary complications comparing 
patients of BMI <30 with BMI≥30 was 1 .15(0 .92, 1 .43), (I2= 
0%), comparing BMI <35 with BMI≥35 was 1 .22(0 .89, 1 .67), 

(I2= 0%) . Pooled OR for graft loss comparing patients 
of BMI<30 with BMI≥30 was 1 .07(0 .99, 1 .15), (I2= 43%) . 
Pooled OR for graft loss comparing BMI<35 with BMI≥35 
was 1 .13(1 .07, 1 .20), (I2= 0%) in favor of BMI <35 . Pooled 
OR for graft loss comparing BMI<40 with BMI≥40 (obesity 
class III) was 1 .19(1 .04, 1 .36), (I2= 22%) in favor of BMI<40 . 
Pooled OR for allograft rejection comparing BMI<30 with 
BMI≥30 was 0 .93(0 .87, 1 .00), (I2= 0%), comparing BMI<35 
with BMI≥35 was 0 .94(0 .69, 1 .27), (I2= 25%) . Pooled OR for 
cardiopulmonary complications comparing BMI<30 with 
BMI≥30 was 2 .33(1 .07, 5 .07), (I2= 56%) in favor of BMI < 30 . 
Pooled OR for wound complications comparing BMI<30 
with BMI≥30 was 1 .85(0 .96, 3 .56), (I2= 67%) . Pooled OR for 
wound complications comparing BMI<35 with BMI≥35 was 
2 .61(0 .73, 9 .31), (I2= 79%) . Conclusions: This meta-analysis 
did not find any difference in vascular, biliary and wound 
complications and allograft rejection in class I and class 
II obesity patients . However, patients with BMI ≥35 had 
significantly higher graft loss at one year and patients 
with BMI ≥30 had higher cardiopulmonary complications 
as compared to patients with BMI <30 .
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Impact of Nutritional Status and Vitamin Defi-
ciencies on Pre- and Post-Liver Transplant 
Rates of Hospitalization or Death
Andree H. Koop1, Omar Y. Mousa2, Surakit Pungpapong3,2, 
Andrew P. Keaveny3,2; 1Internal Medicine, Mayo Clinic, Jack-
sonville, FL; 2Gastroenterology and Hepatology, Mayo Clinic, 
Jacksonville, FL; 3Transplant Hepatology, Mayo Clinic, Jack-
sonville, FL

Background: Malnutrition and deficiencies of specific 
vitamins have been associated with worse outcomes in 
patients undergoing liver transplantation (LT) . Aim: To 
identify nutritional markers predictive of hospitalization 
and mortality of patients listed for and who undergo LT . 
Methods: This was a retrospective study of patients aged 
18 to 75 years old with end stage liver disease (ESLD) from 
varying etiologies who underwent LT between January 
2012 and December 2014 . Prior recipients of a solid organ 
transplant or patients requiring multiple-organ transplan-
tation were excluded . Primary endpoints included need 
for hospitalization between listing and time of LT, read-
mission within 30 and 90 days after LT, and death within 
one year post-LT . Subjective global assessment (SGA) score, 
body mass index (BMI) and vitamin and mineral levels 
among other variables were evaluated . Chi-square and 
Mann-Whitney U tests were performed . Results: 124 LT 
patients were eligible for inclusion . Mean age at LT was 
59 (SD = 7), mean BMI 29 (SD = 6, range 18 .8–49 .5), 71% 
were male, 89 .5% Caucasian . The most common causes 
of cirrhosis were: HCV infection (44%), alcohol (30%) and 
non-alcoholic steatohepatitis (20%) . Vitamin D deficiency 
(defined as 25-OH vitamin D level < 20) was significantly 
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associated with higher rates of hospitalization prior to LT 
(55 were hospitalized, 64% had vitamin D deficiency vs . 
36% without; p = 0 .016) . Moderate to severe malnutrition, 
as represented by SGA scores B and C, was associated with 
higher rates of hospitalization prior to LT (p = 0 .001) and 
rehospitalization within 30 days following LT (p = 0 .001) 
(Table 1) . Malnutrition and vitamin D deficiency were 
not associated with readmission within 90 days or higher 
mortality rates after LT . Higher BMI (≥ 40 kg/m2) or normal 
BMI (18 .5-25 kg/m2) were not associated with higher rates 
of hospitalization pre or post-LT or death within one year 
post-LT . Conclusion: Vitamin D deficiency and malnutri-
tion as measured by the SGA score were associated with 
higher rates of hospitalization prior to LT . SGA scores of 
B and C were also associated with increased 30 day read-
mission after LT . Given these associations, interventions 
to address nutritional deficiencies and improve the nutri-
tional status of patients with ESLD awaiting transplant 
should be pursued .

Table 1: Association of SGA score with readmission rates 
before and after LT .

Disclosures:

Andrew P . Keaveny - Independent Contractor: UpToDate Inc

The following people have nothing to disclose: Andree H . Koop, 
Omar Y . Mousa, Surakit Pungpapong

1715
Efficacy and Safety of Covered Self-Expand-
able Metal Stents versus Multiple Plastic Stents 
for the Treatment of Anastomotic Biliary Stric-
tures in Liver Transplant Patients: A Meta-Anal-
ysis
Harika Balagoni1, Lindsey Crosnoe-Shipley2,3, Syed 
Imran M. Zaidi1, Dhara Chaudhari1,4, Chakradhar M. Reddy1,4; 
1Department of Internal Medicine, East Tennessee State Uni-
versity, Johnson city, TN; 2James H. Quillen College of Med-
icine, Johnson city, TN; 3East Tennessee State University, 
Johnson city, TN; 4Division of Gastroenterology, East Tennes-
see State University, Johnson city, TN

BACKGROUND: Anastomotic biliary strictures (ABSs) are 
a common post-operative complication in orthotopic 
liver transplant patients . ABSs occur in up to 15 to 40% 
of the patients and affect the graft survival, long-term 
outcome, and quality of life . ABSs are usually managed 
with endoscopic or percutaneous stent placement, balloon 
dilation, or a combination of both techniques . In most 
centers, placement of multiple plastic stents (MPSs) with 
an increasing number of stents at each stent exchange 
is used . These patients typically need 4-5 ERCP interven-
tions till stricture resolution . However, repetitive ERCP 
sessions are associated with procedural risks, increased 
cost and a negative impact on the patient acceptance 
and compliance . Emerging use of covered self-expand-
able metal stents (cSEMSs), may be an efficient alterna-
tive because, they offer longer patency with fewer stent 
exchanges . METHODS: We performed Pubmed, Cochrane 

and ScienceDirect database search for randomized control 
trials (RCT’s) comparing cSEMSs vs MPSs for the treatment 
of ABSs in orthotopic liver transplant patients . We found 
3 studies which met the criteria and were included in the 
meta-analysis . RESULTS: The number of ERCP’s and stents 
per patient is less in the cSEMs group since these patients 
only need 1 or 2 stents as compared to multiple stents in 
MPSs group . The success rate and recurrence rate were not 
statistically different in both groups . The time for treat-
ment was shorter in cSEMs compared to MPSs (P=0 .004) . 
However, stent migration was significantly higher in the 
cSEMs group compared to MPSs (P=0 .0002) . The statistical 
difference in the incidence of adverse events could not 
be established due to limited data . CONCLUSION: The 
results of our Meta-analysis demonstrated that the cSEMs 
are non-inferior in treating anastomotic biliary strictures 
compared to MPSs with shorter time of duration and less 
number of procedures . However, the incidence of migra-
tion seems to be higher with cSEMs . We need more studies 
with larger samples to study adverse events, cost differ-
ence etc ., to establish cSEMs as an alternative to MPSs .

Disclosures:

Chakradhar M . Reddy - Advisory Committees or Review Panels: Gilead; 
Speaking and Teaching: Gilead, Allergan, Salix, Echosens

The following people have nothing to disclose: Harika Balagoni, 
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1716
Strain Analysis in Preoperative Echocardio-
grams Does Not Predict Acute Heart Failure 
after Liver Transplantation
Lauren T. Grinspan1, Anupama Bhatt2, Lauren Truby1, 
Hiroo Takayama3, Jean Emond3, Maryjane A. Farr2, Eliza-
beth C. Verna4; 1Department of Medicine, Columbia University 
Medical Center, New York-Presbyterian Hospital, New York, 
NY; 2Department of Cardiology, Columbia University Medi-
cal Center, New York-Presbyterian Hospital, New York, NY; 
3Department of Surgery, Columbia University Medical Center, 
New York-Presbyterian Hospital, New York, NY; 4Department 
of Digestive and Liver Disease, Columbia University Medical 
Center, New York-Presbyterian Hospital, New York, NY

Background: Despite extensive pre-operative cardiac 
testing, acute myocardial failure (AMF) remains an 
uncommon but devastating complication of liver trans-
plantation (LT) . We aimed to evaluate whether pre-LT 
echocardiographic longitudinal strain, a marker of subclin-
ical myocardial dysfunction, identifies risk for post-LT 
AMF . Methods: We performed a single center retrospec-
tive case-control study of adult LT recipients from 2011-
2015 . AMF was defined as EF <35%, severe heart failure 
or frank cardiogenic shock within 3 months of LT . Controls 
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were matched (2:1) on age, gender, and alcohol-related 
cirrhosis . Primary predictor was pre-LT echocardiographic 
global longitudinal strain (TomTec Software) . Additional 
predictors included pre-LT beta blockers and aldosterone 
antagonists and post-LT vasoactive-inotropic score (VIS) . 
Results: Of 496 LT during the study period, 23 (4 .6%) 
developed post-LT AMF (1 BIVAD, 2 VA ECMO, 1 IABP); 46 
controls were matched . Overall mean age was 58 years, 
78% were male . HCV was the most common etiology of 
cirrhosis (51%), followed by alcohol and NAFLD . Between 
cases and controls, there were no significant differences 
in prior cardiac disease, diabetes, hypertension, dialysis, 
smoking or cirrhosis etiology . There were also no differ-
ences in pre-LT echo findings including LVEF, LV dimen-
sions, or mitral/tricuspid regurgitation . Additionally there 
was no difference in preoperative LV longitudinal strain 
(-20 .2±4 .2 vs -20 .2±2 .6, p=0 .974), with average postopera-
tive post-LT AMF strain -13 .0±3 .9 . However, AMF patients 
were less tolerant of aldosterone antagonists (26 .1 
vs . 52 .2%; p=0 .045) and beta blockers (30 .4 vs . 54 .5%; 
p=0 .076) pre-LT, and had more significant liver impair-
ment with a significantly higher MELD at LT (28 vs 22, 
p=0 .04) . Additionally, 47 .8% of cases underwent LT while 
hospitalized compared to 23 .9% of controls (p=0 .045) . 
Post-LT VIS was higher in AMF compared to controls 
(21 .5±16 .6 vs . 16 .9±16 .3, p=0 .32) though without reaching 
statistical significance . One-year survival was significantly 
worse in AMF patients compared to controls (73 .9% v . 
95 .5%, p=0 .02), despite recovery of EF in 71% of patients . 
Conclusion: Post-LT AMF portends poor 1-year survival and 
cannot be easily predicted . Pre-LT myocardial longitudinal 
strain, as a surrogate for subclinical cirrhotic cardiomyop-
athy, does not predict post-LT AMF in this single center 
series . However, admission prior to LT, higher MELD at LT 
and hemodynamic intolerance of cardioprotective medi-
cations were associated with AMF, indicating that AMF 
could result from physiological stressors, perhaps exacer-
bated by withdrawal of neurohormonal cardiac therapy .
Disclosures:

The following people have nothing to disclose: Lauren T . Grinspan, 
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1717
Is More Transplant Center Care Better? 
Geographic Proximity Is Associated With More 
Post Liver Transplant Visits But No Effect on 
Outcomes
Sunny Y. Tao1, Amit D. Tevar2,4, Douglas P. Landsittel1,2, 
Michael A. Dunn2,3; 1Medicine, University of Pittsburgh, Pitts-
burgh, PA; 2University of Pittsburgh, T E Starzl Transplantation 
Institute, Pittsburgh, PA; 3University of Pittsburgh, Pittsburgh 
Liver Research Center, Pittsburgh, PA; 4Surgery, University of 
Pittsburgh, Pittsburgh, PA

Introduction: Long-term health status after liver trans-
plantation (LT) depends on both local and transplant 
center care with collaboration among primary and trans-
plant providers . Whether geographic distance from the 
center may affect delivery of care, its quality, and key 
outcomes is controversial: Highly discrepant reports indi-
cate either markedly inferior longterm survival of recip-
ients living distant from their transplant center (J Am 
Coll Surg 2014;218:1113), or, in contrast, similar survival 
of recipients living near to or distant from their center 
(PloSOne 2015;10:e0140295) . Methods: We studied 4,426 

patients with an LT at the University of Pittsburgh Medical 
Center (UPMC) from 1980 to 2016 . We stratified them 
into 3 groups by distance from their residence address to 
UPMC: ≤50, 51-150, and >150 miles . We compared post-LT 
survival among these 3 distance groups . For 1,366 recipi-
ents alive in 2016, we also evaluated their median number 
of UPMC visits in 2016 and 2 objective indicators of favor-
able outcomes in patients with laboratory data in 2016, 
to include percentage of recipients with normal liver 
biochemical tests (ALT, AP, Bili, Alb, INR) and percentage 
with adequate renal function (Cr≤1 .5) . Our LT coordina-
tors maintained patient contact and reviewed laboratory 
updates . Results: As shown in the Table, post-LT survival 
was similar for recipients residing in each distance group . 
Median visits to UPMC in 2016 ranged from 6 .1/yr in 
recipients living ≤50 miles away to 0 .7/yr for those living 
over 150 miles distant . The favorable outcome of normal 
liver tests was present in 47% of the 583 recipients with 
complete liver biochemical testing and Cr ≤1 .5 in 69 .6% of 
1,267 with Cr measured in 2016, with no significant effect 
of distance on either result . Conclusion: In a large single-
center population, we found, as expected, a significant 
association between frequency of post-LT visits and prox-
imity to UPMC . However, distance did not significantly 
impact post-transplant survival or health as indicated by 2 
objective outcome measures: liver tests and renal function . 
We conclude that well-managed patients who live distant 
from their transplant center may expect outcomes equiva-
lent to those of recipients living nearby .

Survival of 4,426 Recipients, Visits in 2016 for 1,366 Recipi-
ents and 2016 Laboratory Data for 1,267 Recipients

*Median with (95% confidence interval), **LFTs available for 
583 and Cr available for 1,267 recipients
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1718
Incidence and treatment of biopsy proven 
rejection in patients converted to Everolimus 
(EVL) after liver transplantation (LT): longterm 
histological data from the Everoliver multi-
center observational French registry.
Faouzi Saliba1, Sébastien Dharancy2, Ephrem Salame3, Dan-
iel Eyraud4, Filoména Conti4, Sylvie Radenne5, Jean Gugen-
heim6, Martine Neau-Cransac7, Christophe Duvoux8, 
Theresa Antonini1, Olivier Guillaud9, Eleonora De Mar-
tin1, Guillaume Lasailly2, Sylvie Tresson1, Valerie Cailliez1, 
Audrey Coilly1, Olivier Boillot9, Didier SAMUEL1, Calmus Yvon4, 
Jérôme Dumortier9; 1Centre Hépato-Biliaire, AP-HP Hôpital 
Paul-Brousse, Villejuif, France; 2CHU Lille, Lille, France; 3CHU 
Tours, Tours, France; 4CHU Pitié Salpétrière, Paris, France; 
5Lyon Croix Rousse, Lyon, France; 6CHU Nice, Nice, France; 
7CHU Bordeaux, Bordeaux, France; 8CHU Mondor, Paris, 
France; 9CHU Lyon Edouard-Herriot, Lyon, France

Conversion to EVL and minimizing/withdrawing CNI has 
been associated with low risk of rejection in de novo LT 
recipients . The aim of this multicenter observational study 
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is to analyze incidence, histological features and treatment 
of rejection under EVL regimen . Patients and Methods:-
From 2006 till September 2016, LT patients from 9 centers 
who were converted to EVL were recruited in the study . 
Data from last liver biopsy performed prior to conversion 
and from all biopsies performed after conversion were 
collected . Indications of transplantation were mainly alco-
holic cirrhosis (53 .4%) and HCV cirrhosis (19 .9%) . HCC was 
present in 41% of the recipients . Results:930 adult recip-
ients (74% male) had a mean age of 53 .9±10 .4 years . EVL 
was introduced in 42 .5% of the patients during the 1rst 
year post-transplant . Immunosuppressive regimen at time 
of introduction of EVL was steroids (38%) in combination 
to tacrolimus (72 .1%) or cyclosporine (23 .5%), mycophe-
nolate mofetil/mycophenolic acid (71 .5%) . Main reasons 
of introduction of EVL were chronic renal failure (35 .7%) 
treatment of recurrent HCC (6 .8%) or de novo cancer 
(20 .3%) and prevention of HCC recurrence (23 .5%) . Mean 
through EVL levels were respectively 5 .7±4 .4, 6 .3±3 .1, 
6 .5±2 .6 ng/mL at M1, M36 and M60 . CNI were withdrawn 
in 49% and 76% of the patients respectively at M3 and 
M12 . Under CNI regimen, 434/930 (47%) patients had at 
least 1 liver biopsy prior to conversion to EVL . Histologi-
cally proven acute rejection (HPAR), treated HPAR and HP 
chronic rejection (HPCR) were respectively 9 .8%, 6 .6% and 
2 .1% . Under EVL regimen, 468/930 (50%) patients had at 
least 1 liver biopsy after conversion to EVL with a median 
delay of 24 (0 .4-359) months . HPAR, treated HPAR and 
HPCR were respectively 8 .6%, 5 .2% and 3 .2% . Acute rejec-
tion treatment required bolus of steroids in 20/49 patients . 
In the 294 patients who had at least 2 biopsies prior and 
after conversion, only 10 patients (3 .4%) without HPAR 
prior to conversion developed HPAR after conversion . 
Eight patients (0 .8%) underwent retransplantation for 
graft loss in relation to rejection or disease recurrence 
present histologically prior to conversion . In those patients 
with a chronic renal failure stage 3 at baseline (n=445) 
mean eGFR improved statistically from 42 .8±10 .5 at base-
line to 51 .4±41 .4 (p=0 .008) and 48 .9±16 .8 (p=0 .027) ml/
mn/1 .73m2 respectively at M36 and M60 . Conclusion: This 
real life registry showed that the risk of rejection under 
EVL based regimen with a long follow-up is very low 
conversion from CNI to EVL allowed a significant weaning 
of CNI and a significant improvement of eGFR in patients 
with chronic renal failure with a very low risk of rejection .
Disclosures:
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1719
Is Obesity associated with Increased Risk of 
Mortality and Re-transplantation in Liver Trans-
plant Recipients? A Systematic Review and 
Meta-Analysis
Faisal Kamal1, Muhammad Ali Khan2, Aijaz Ahmed4, Sath-
eesh Nair2,3, Mohammad K. Ismail2, Sanjaya K. Satapathy2,3; 
1Internal Medicine, University of Tennessee Health Science 
Center, Memphis, TN; 2Gastroenterology and Hepatology, 
University of Tennessee Health Sceince Center, Memphis, TN; 
3Transplant Surgery, Methodist University Hospital Transplant 
Institute, Memphis, TN; 4Gastroenterology and Hepatology, 
Stanford University School of Medicine, Palo Alto, CA

Background: Obesity has been associated with higher risk 
of complications in liver transplant (LT) recipients . We aim 
to compare the rates of mortality and re-transplantation 
in obesity classes I (BMI 30 .1-35), II (BMI 35 .1-40) and III 
(BMI>40) following liver transplantation . Methods: Several 
data bases were searched from inception to April 5, 2017 
to identify studies comparing outcomes in liver transplant 
recipients with obesity . Mortality and re-transplantation 
rates at 1, 2 and 5 years post-transplant were compared 
among various BMI groups . Patients with BMI<18 .5 were 
excluded from the analysis . Data was analyzed using 
random effects model . Heterogeneity was assessed using I2 
statistics . Results: A total of 23 studies with 218,699 patients 
were included . Pooled OR (with 95% CI) for mortality at 1 
year comparing patients of BMI<30 with BMI≥30 was 1 .02 
(0 .96, 1 .08), I2= 34%, comparing BMI<35 with BMI≥35 was 
1 .13 (0 .99, 1 .29), I2= 56% and while comparing BMI<40 
with BMI≥40 was 1 .26 (0 .99, 1 .61), I2= 61% . Pooled OR for 
mortality at 2 years comparing BMI<30 with BMI≥30 was 
0 .71 (0 .44, 1 .14), I2= 73%, comparing BMI<35 with BMI≥35 
was 1 .19 (1 .05, 1 .35), I2= 0% and comparing BMI<40 with 
BMI≥40 was 1 .18 (0 .54, 2 .58), I2= 52% . Pooled OR for 
mortality at 5 years comparing BMI<30 with BMI≥30 was 
0 .99 (0 .88, 1 .11), I2= 83%, comparing BMI<35 with BMI≥35 
was 0 .73 (0 .53, 1 .00), I2= 92% and comparing BMI<40 
with BMI≥40 was 1 .29 (0 .97, 1 .73), I2= 88% . Pooled OR for 
re-transplantation comparing BMI<30 with BMI≥30 was 
1 .05 (0 .68, 1 .64), I2= 61% . Pooled OR for re-transplanta-
tion comparing BMI<35 with BMI≥35 was 1 .25 (0 .48, 3 .25), 
I2= 37% . Conclusions: This meta-analysis found no signif-
icant difference in rates of mortality and re-transplanta-
tion among different classes of obesity . Prospective data is 
needed to confirm these findings
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1720
Characteristics and Outcomes of Liver Trans-
plantation for Primary Biliary Cholangitis in 
Young patients: Analysis of the Untied Network 
for Organ Sharing Database
Mahsa Mansouri, Fred Poordad, Eric Lawitz, Francisco Cigar-
roa, Glenn A. Halff, Lopez Rocio, Naim Alkhouri; Texas Liver 
Institute, University of Texas (UT) Health San Antonio, San 
Antonio, TX

Background: Primary biliary cholangitis (PBC) typically 
affects middle-aged women and can progress to cirrhosis 
requiring liver transplantation (LT). There are limited 
data on early-onset PBC that requires LT in early adult-
hood. The aim of this study was to evaluate the charac-
teristics and outcome of LT in young patients with PBC 
in comparison with older adults. Methods: The United 
Network for Organ Sharing database was analyzed for 
all patients with PBC who underwent LT between 2000 
and 2012. Subjects were divided into 2 groups based on 
their age at time of transplant: young patients (≤ 40 years 
old) and older adults (≥ 41 years old). Results: A total of 
2084 patients with PBC were included (158 younger than 
40 years). The median age at time of transplant was 35 
(30-38) years in younger patients, and 57 (51-63) in older 
individuals. Younger patients were more likely to be male 
(27.2% vs. 15.4%), non-white (43.7% vs. 21.5%), with 
higher bilirubin at the time of LT (10.5 vs 6.2 mg/dL) and 
they were less likely to have obesity, diabetes, or hyper-
tension than patients over the age of 40 years (p< 0.05 for 
all). After a median follow up of 52.1 [12.6-60] months, 
304 patients (14.6%) had died. Younger patients had 
significantly lower mortality rate (8.2% vs. 15.1%) but a 
higher re-transplantation rate (14.6% vs. 4.7%) than older 
patients, p < 0.001. Recurrence of PBC was the indication 
for re-transplantation in 35% of young patients and 39% 
of older patients (p = NS). On multivariable Cox regression 
analysis, factors associated with post-LT mortality were 
older age [> 40 years, HR (95%CI: 1.8 (1.03-3.1), requiring 
dialysis or ventilator use, and having lower albumin. 
Factors associated with re-transplantation were younger 
age [HR 3.4 (2.1-5.3)] and male gender [HR 1.7 (1.06-2.6)]. 
Receiving the first LT from a male donor was associated 
with lower re-transplantation rate [HR 0.57 (0.39-0.83)]. 
Conclusion: Younger patients with early-onset PBC 
requiring LT before the age of 40 years are more likely to 
be non-Caucasian males with lower prevalence of meta-
bolic co-morbidities and higher rates of re-transplanta-
tion. The use of male donors was associated with lower 
re-transplantation rates for reasons that are not clear. 
Based on these results, the natural history of early onset 
PBC may be different and may affect a different demo-
graphic of patient than typical PBC. Further study of this 
subpopulation is warranted.
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1721
Outcomes After Liver Transplantation in the 
Severely Obese
Shivang Mehta1, Zhou Li2, Surakit Pungpapong1, 
Andrew P. Keaveny1; 1Transplant, Mayo Clinic, Jacksonville, 
FL; 2Biostatistics, Mayo Clinic, Jacksonville, FL

Background: The percentage of patients listed for liver 
transplant (LT) with non-alcoholic steatohepatitis (NASH) 
continues to increase . Obesity is correlated with NASH . In 
practice guidelines, the degree of obesity is considered 
to affect transplant candidacy because of historical data 
related to LT outcomes . Aim: To examine the association 
between body mass index (BMI) and post-LT morbidity and 
mortality at a single LT center . Method: A retrospective 
study of outcomes of LT patients from January 1, 2008 
to December 31, 2014 was conducted . Recipients aged < 
18 and re-LT were excluded . Representative LT recipients 
were selected based on World Health Organization classi-
fication of obesity: Normal weight (BMI 18 .5-24 .9 kg/m2, 
n=50), Class I obesity (30-34 .9 kg/m2, n=50), Class II obesity 
(35-39 .9 kg/m2, n=50), and Class III obesity (BMI ≥ 40 kg/
m2, n=52) . Age, race, gender, co-morbidities, etiology of 
liver disease, postoperative complications, and long term 
outcomes of death and allograft failure requiring re-LT 
were studied . Results: Baseline demographics amongst the 
groups were not significantly different . LT recipients with 
Class III obesity had significantly increased rates of diabetes, 
coronary artery disease, obstructive sleep apnea, chronic 
kidney disease, and NASH (all p < 0 .05) . LT surgery time, 
number of transfusions, hospital length of stay, as well as 
rates of surgical re-exploration, acute rejection, impaired 
wound healing, infections, and disease recurrence were 
not significantly different amongst the 4 groups . However, 
patients with class II obesity had significantly worse 
outcomes in terms of survival and need for re-LT compared 
with the other groups (Figure) . Conclusions: Patients with 
Class III obesity did not experience higher rates of postop-
erative complications, death or requirement for re-LT up 
to 5 years of follow-up compared with patients with lower 
BMI . Appropriately selected severely obese patients can 
achieve acceptable long-term outcomes after LT .

Kaplan-Meier Curve
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1722
Retransplantation in NASH is associated with 
lower graft survival: A study based on national 
UNOS data
Avesh J. Thuluvath1, Po-Hung Chen1, Paul J. Thuluvath2,3, 
Sergey Kantsevoy2,3, Yulia Savva2; 1Johns Hopkins University, 
Baltimore, MD; 2Medicine, Mercy Medical Center, Baltimore, 
MD; 3Medicine, University of Maryland School of Medicine, 
Baltimore, MD

NASH cirrhosis is an increasingly frequent indication for 
liver transplantation (LT) in the US today . Patients who 
receive a LT for NASH cirrhosis tend to be older and have 
a greater number of comorbidities than the rest of the 
transplant population . While the rate of LT for NASH 
cirrhosis is increasing, however, there is a paucity of data 
on re-transplantation (re-LT) in this sub-group . We queried 
the UNOS data sets from 2002-2016 to understand the 
outcome of those who receive a 2nd transplant (re-LT) for 
graft failure after receiving their 1st LT for NASH cirrhosis 
after excluding HCC and mult-organ 2nd transplants . 
Our objective was to analyze the clinical characteristics 
and outcomes of this subgroup and compare them to a 
similar group that received re-LT after receiving the initial 
LT for cryptogenic cirrhosis (CC), alcoholic cirrhosis (AC) 
or cirrhosis secondary to autoimmune hepatitis (AIH-C) . 
During this study period, 6,083 NASH, 4,398 CC, 10,686 
AC and 1,812 AIH-C received their 1st LT . During the same 
period, 137 (2 .3%) NASH, 200 (4 .5%) CC, 301 (2 .8%) AC 
and 142 (7 .8%) AIH-C had re-LT . Re-LT rates were higher in 
CC and AIH-C . The clinical characteristics of patients who 
received re-LT and graft survival are shown in table 1 . As 
expected, the NASH group was older and had a higher 
prevalence of obesity and type II diabetes mellitus than 
the other groups . There was a wide range of time intervals 
between transplants in all groups . The 30-day survival after 
re-LT was similar for all 4 groups, but the survival rates 
began to diverge at 1-year, showing lower K-M survival in 
the NASH group compared to the other 3 groups . Survival 
at 1, 2, 3 and 5 years was significantly lower (P<0 .03) in the 
NASH group . Our study showed lower post re-LT survival 
in those who received initial LT for NASH when compared 
to CC, AC and AIH-C . Lower survival could be a reflection 
of older age, poor performance status and other comor-
bidities including diabetes and obesity, in NASH patients .
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Clinical Predictors of Biliary Obstruction at 
ERCP After Orthotopic Liver Transplantation 
(OLT)
Muhammad F. Mubarak, George Therapondos, Mari-
ella Gastañaduy, Ricardo V. Romero, Abdul H. El Chafic, Hum-
berto E. Bohorquez, Ari J. Cohen, Janak N. Shah; Ochsner 
Health System, New Orleans, LA

BACKGROUND: OLT recipients are frequently evalu-
ated for biliary obstruction using endsocopic retrograde 
cholangiopancreatography (ERCP) . Although clinical 
predictors to support performing ERCP in patients with 
suspected choledocholithiasis have been identified, there 
have been no defined criteria in OLT recipients with 
suspected obstruction . The aim of our study is to identify 
clinical predictors that support pursuing ERCP in OLT recip-
ients . METHODS: Electronic records from a single, tertiary 
medical center were reviewed to identify all OLT recipients 
with duct-to-duct anastomosis who underwent ERCP for 
suspected biliary obstruction between Jan 2010-Apr 2016 . 
This cohort was separated into two groups based on ERCP 
findings: group 1 had no findings of obstruction and group 
2 had findings of obstruction . Various recipient and donor 
variables were compared in the two cohorts using the 
Wilcoxon signed rank test, Pearson’s Chi square test, and 
Fisher’s exact test for continuous and categorical variables, 
as appropriate . RESULTS: Over a 6-year period, 184 OLT 
recipients (out of a total 1077 OLT recipients) underwent 
ERCP for suspected biliary obstruction . Biliary obstruction 
was found in 146 (79%), with the most common etiology 
being anastomotic strictures (89%) . Predictors of obstruc-
tion included imaging findings suggesting obstruction, a 
shorter time interval since OLT, and a higher serum alka-
line phosphatase . Elevations of other liver tests, indication 
for OLT, liver biopsy findings suggestive of obstruction, 
and other examined variables (Table 1), did not signifi-
cantly differ between the two cohorts . CONCLUSION: 
ERCP after OLT is more likely to find biliary obstruction 
when imaging findings suggest obstruction, the alkaline 
phosphatase is elevated to higher levels, and the interval 
between transplant and ERCP is shorter .

Results
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Development of Heparin-Induced Thrombo-
cytopenia in patients transplanted for Budd-
Chiari Syndrome is associated with early and 
late post-transplant outcomes
Ana Margarida Vaz1,3, Tiong Yeng Lim1, Abid Suddle1, 
Roopen Arya2, William Bernal1, Georg Auzinger1, Parthi Sri-
nivasan1, Nigel Heaton1, Michael A. Heneghan1; 1Institute of 
Liver Studies, King’s College Hospital, London, United King-
dom; 2Hamatological Medicine, King’s College Hospital, Lon-
don, United Kingdom; 3Gastroenterology, Centro Hospitalar 
do Algarve, Faro, Portugal

Background: Liver transplantation (LT) is an established 
treatment option for Budd-Chiari Syndrome (BCS), usually 
reserved for cases of advanced cirrhosis or acute liver 
failure . Survival post-LT has been reported to be similar 
or even higher compared to other indications for LT . We 
aimed to evaluate the outcomes of patients who under-
went LT for BCS in a tertiary liver center . Methods: Review 
of data from 49 adult patients transplanted for BCS in 
a single transplant center between 1988 and 2015 . We 
recorded the presence of prothrombotic risk factors, 
attempted invasive therapies (thrombolysis, angioplasty, 
surgical shunt, transjugular intrahepatic portosystemic 
shunt(TIPS)) before transplantation and complications 
after transplantation . Rotterdam score, BCS-TIPS score and 
MELD score prior to either invasive therapy or transplant 
were calculated for each patient . We analyzed the survival 
at 1 and 5 years post transplantation . Results: From the 49 
patients studied, 28(57 .1%) were female . The median age 
at diagnosis was 37 years (range 15-62) and the median age 
at transplantation was 39 years (range 19-64) . Prothrom-
botic factors were identified in 91% of patients . Twen-
ty-five patients (51%) underwent invasive therapy prior to 
LT: 4 thrombolysis, 6 angioplasties, 9 surgical shunts and 11 
TIPS . Thirty-eight patients (77 .6%) experienced complica-
tions after LT, including rejection (24 .5%), heparin induced 
thrombocytopenia (HIT) (20 .4%), anastomotic strictures 
(18 .4%), bleeding (16 .3%) and portal vein thrombosis 
(14 .3%) . Seven patients (14 .7%) required re-transplanta-
tion . Median follow up duration was 79 months (range 
0-294) . Survival at one and five years post- transplant was 
similar (84 .8% for each), with all deaths occurring in the 
first 3 months post-transplant . There was no difference in 
survival in the first 5 years between patients who received 
LT as primary therapy and those in whom other interven-
tions were attempted . MELD, Rotterdam and BCS-TIPS 
scores prior to therapy did not correlate with survival . The 
diagnosis of HIT after transplantation was associated with 
reduced survival at 5 years (50% vs 92%; p=0 .031) . Conclu-
sion: We have shown high survival rates in patients trans-
planted for BCS in a large single center cohort . Five-year 
survival was similar in patients who had either invasive 
therapies prior to transplantation or LT alone . Post-trans-
plant deaths occurred early and were associated with the 
occurrence of HIT . As anticoagulation is an essential part 
of treatment for BCS, a high index of suspicion is advised 
and alternatives to heparin should be considered in the 
early post-transplant period given the prevalence of HIT 
in this population .
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Early atherosclerotic and cardiac damage in 
patients undergoing liver transplantation
Giuseppina Pisano1, Giovanna Oberti1, Michela Orlandi1, 
Stefania Zannoni1, Rosa Lombardi1, Maria F. Donato1, Cris-
tina Bertelli1, Marianna Porzio1, Lucio Caccamo1, Dan-
iele Dondossola1, Massimo Colombo2, Silvia Fargion1, Anna 
Ludovica Fracanzani1; 1IRCCS Ca Granda Policlinico di Milano, 
Cesate, Italy; 2Humanitas, Milan, Italy

BackgroundImproved survival after orthotopic liver 
transplantation (OLT) has allowed to detect long-term 
consequences of liver transplantation . After OLT, due to 
immunosuppressive drugs and increase of body weight, 
patients have high risk of metabolic syndrome and of 
de-novo non alcoholic fatty liver disease (NAFLD) occur-
rence, contributing to cardiovascular complications . Objec-
tive: To evaluate in a prospective study the earliness of 
cardiovascular damage by echocardiographic parameters 
and carotid artery alterations and the effect of metabolic 
modifications and immune-suppressive therapy . Meth-
ods:From January 2014 to March 2017we evaluated 79 
patients on waitingtransplant list, (M/F 54/25), age 54±10 
years;54 were transplanted and followed for 24 months . 
A complete evaluation of anthropometric, clinical, 
biochemical and cardiovascular parameters (intima-media 
thickness (IMT), arterial stiffness (cPWV) and plaques of 
carotid artery), cardiac alterations (diastolic dysfunction 
(E/A), thickness of the interventricular septum (IVSTd), 
left ventricular mass (LVM), left atrium (LA)) and visceral 
adiposity (epicardial fat thickness (EAT)) by ultrasound and 
echocardiography was collected at enrollment. Results: 
A significant increase of diabetes, metabolic syndrome 
hypertension and dyslipidemia prevalence was already 
evident at 6 months after transplant, consequently a 
worsening of carotid damage (Quality IMT 610 .4±101 vs 
664 .4±120, p=0 .003), diastolic dysfunction (E/A 1 .10±0 .31 
vs 0 .85±0 .27, p=0 .001) and visceral obesity EAT 5 .9±2 .6 vs 
8 .1±2 .8, p=0 .001) was observed, all parameterremaining 
stable at 12 months . A significant lower progression in IMT 
during follow-up in patients with Tacrolimustherapy than 
without (p= 0 .04)while no relationship with the duration 
of steroid therapy was observed . In contrast the presence 
of diabetes was significantly associated with carotid stiff-
ness (p=0 .02), the presence of metabolic syndrome and 
of the use of statin with IMT (p=0 .01) . Fifthteen (28%) 
patients received liver with histological evidence of 
steatosis>20%, 5/53 (9%) developed steatosis (evaluated 
by ultrasound) after 6 months and other 5/50 (10%) after 
12 months . No significant difference in early progression 
of cardiovascular damage was observed among patients 
who received steatotic liver in comparison with others 
patients . Conclusion: Cardiovascular alterations occur very 
early after liver transplantation . The use of steatotic liver 
seems to not affect early cardiovascular damage . Ther-
apeutic and behavior strategies aimed to prevent/delay 
cardiovascular alterations should be provided in the first 
weeks after liver transplant . 
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Severe renal dysfunction at liver transplant in 
patients with NASH: Is the current approach for 
selection for kidney transplant optimal?
Sanjaya K. Satapathy1, Jiang Yu2, George Cholankeril1, 
laxmi parsa3, Mubeen Khan Mohammed Abdul1, Satish Kedia2, 
Faisal Kamal4, Satheesh Nair1, Jason M. Vanatta1, Sara-
dasri Karri4, Muhammad Ali Khan3, Humberto C. Gonzalez1; 
1Surgery, Methodist University Hospital Transplant Institute, 
University of Tennessee Health Sciences Center, Memphis, 
TN; 2Division of Epidemiology, Biostatistics, & Environmental 
Health, School of Public Health, University of Memphis, Mem-
phis, TN; 3Gastroenterology, University of Tennessee Health 
Sciences Center, Memphis, TN; 4Medicine, University of Ten-
nessee Health Sciences Center, Memphis, TN

BACKGROUND: NAFLD not only affects the liver but can 
also increase the risk of developing extra-hepatic diseases, 
including chronic kidney disease, which could have consid-
erable survival impact in liver transplant (LT) recipients . 
AIMS: Evaluate the current approach for simultaneous 
liver kidney (SLK) transplant in patients with severe renal 
dysfunction with NASH . METHODS: We reviewed UNOS-
STAR data on 56,995 adult transplants (01/ 2002- 06/2013) . 
After exclusion, 3453 NASH liver transplant recipients were 
included in the final analysis (liver only recipients =3170, 
SLK=283), and grouped into three categories: Group I 
(eGFR < 30 at LT, and/or received dialysis within 2 weeks 
prior to LT, n=783), Group II (eGFR ≥30 with no dialysis prior 
to LT, n=2387), and Group III: patients with SLK (n=283) . 
RESULTS: Overall survival in Group I, II, and III at 1, 5, 10 
years were (85 .26%, 74 .48%, 62 .25%), (91 .35%, 82 .81%, 
71 .66%), and (85 .83%, 74 .74%, 61 .90%), respectively . Cox 
proportional hazard regression analysis revealed that the 
overall survival of Group II is superior compared to Group 
I (HR: 1 .550, p<0 .0001) and Group III (HR: 1 .564, p<0 .0003) 
after controlling for diabetes, BMI, and race . These finding 
were further confirmed using a Kaplan-Meir survival plot 
analysis (p < 0 .0001) . Overall survival was similar in Group 
I and II (Figure 1) . CONCLUSION: LT recipients with NASH 
with eGFR < 30 at LT and/or received dialysis within 2 
weeks of LT are at significantly increased risk of death 
compared to those with e GFR ≥30 . However, the current 
practice for selection for SLK in LT recipients with NASH 
seems reasonable as the overall survival of this group is 
similar to those who received SLK .

Disclosures:

Sanjaya K . Satapathy - Advisory Committees or Review Panels: Gilead, 
Abbvie; Board Membership: Intercept; Grant/Research Support: Genfit, 
Gilead, Biotest, Conatus, Intercept, Shire; Speaking and Teaching: Intercept, 
Alexion

Satheesh Nair - Advisory Committees or Review Panels: Jansen; Grant/
Research Support: Gilead; Speaking and Teaching: Abbvie, Valeant, BMS, 
Intercept

Humberto C . Gonzalez - Board Membership: Gilead; Grant/Research 
Support: Intercept, Gilead

The following people have nothing to disclose: George Cholankeril, 
laxmi parsa, Mubeen Khan Mohammed Abdul, Satish Kedia, Faisal Kamal, 
Jason M . Vanatta, Saradasri Karri, Muhammad Ali Khan

1727
Outcomes of Liver transplantation using organ 
donation after brain death (DBD) versus organ 
donation after cardiac death (DCD): A single 
center experience
Abimbola Adike1, Bara El Kurdi1, Matthew Buras2, 
Kunam S. Reddy3, Adyr Moss3, Bashar A. Aqel1; 1Gastroenter-
ology & Hepatology, Mayo Hospital, Phoenix, AZ; 2Division of 
Health Sciences Research, Mayo Clinic Arizona, Scottsdale, AZ; 
3Transplant surgery, Mayo Clinic Arizona, Phoenix, AZ

Introduction: Donation after cardiac death (DCD) liver 
allografts have been associated with primary non-function, 
ischemic cholangiopathy, hepatic artery stenosis and a 
higher re-transplantation rate when compared with dona-
tion after brain death (DBD) allografts . The number of 
liver transplantation (LT) with DCD allografts has increased 
in the recent years . We present our experience with using 
this extended criteria donor grafts . Primary objective: To 
compare patient and graft survival between DBD and DCD 
allografts . Secondary objective: To compare biliary and 
vascular rates of LT complications between both groups . 
Methods: We retrospectively reviewed all LTs performed 
at a major transplant center from January 2012 to April 
2017 . We included patients who received a combined liver 
and kidney transplant (n = 29), and excluded patients who 
received a split LT (n =4) . DCD and DBD allografts were 
compared using Chi-square, Fischer exact test, log-rank 
tests and Kaplan-Meier plot analysis . Results: A total of 
409 patients were analyzed, 100 patients received DCD 
grafts, and 309 patients received DBD grafts . There was 
no significant difference in the recipient age, gender, BMI 



924A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

or donor age, gender and BMI between both groups . The 
DBD recipients had a higher biological (p = 0 .001) and 
match MELD scores, (p = 0 .005) while the DCD donors had 
a higher donor risk index (p<0 .0001) . Cholangiopathy in 
the DCD group was 12 .2% and 3 .6% in the DBD group, 
p = 0 .001 . Although, the rate of non-anastomotic biliary 
strictures, however, was significantly different between 
both groups, cholangiopathy did not appear to be signif-
icant in predicting patient or graft survival in a sub-group 
analysis . Patient survival in DCD recipients was 92 .7% at 1 
year, and 80 .3% at 4 years versus 96% at 1 year and 88 .5% 
at 4 years in DBD recipients, p = 0 .27 . Graft survival in DCD 
recipients was 88% at 1 year, and 76 .3% at 4 years versus 
94 .1% at 1 year and 78 .8% at 4 years in DBD recipients, p 
= 0 .34 . Conclusion: With careful selection, LT outcomes of 
DCD organs are comparable to DBD organs .
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Everolimus Post Liver Transplantation: A 
Systematic Review
Khalid I. Bzeizi1, Richard Smith2, Faisal Aba-Alkhail3, Madhu-
kar Dama1, Rajiv Jalan4, Dieter C. Broering3; 1Prince Sultan 
Medical Military City, Riyadh, Saudi Arabia; 2Ipswich Hospital 
Trust, Ipswich, United Kingdom; 3King Faisal Specialist Hos-
pital, Riyadh, Saudi Arabia; 4UCL Medical School, Royal Free 
Campus, London, United Kingdom

Background: Calcineurin inhibitors (CnIs) have played a 
major role in improving both graft and patient survival post 
liver transplantation . The risk of nephrotoxicity with CnIs 
has been a concern and Everolimus (EVR) offers alternative 
immunosuppressive strategies used alone or in combina-
tion with reduced dose CnIs post transplantation . Objec-
tive: To determine the efficacy and safety of EVR, alone or 
in combination with reduced dose CnI, as compared to CnI 
therapy for immunosuppression of de novo liver transplant 
patients Methods: We searched MEDLINE, Scopus and the 
Cochrane Library up to 10th August 2016 for randomized 
controlled trials (RCTs) comparing EVR and CnI based regi-
mens for immunosuppression of de novo liver transplant 
patients . Assessment of studies and data extraction was 
undertaken independently . Results: Eight studies were 
selected describing 769 patients . Cockcroft-Gault GFR 
(CG-GFR) was significantly higher at one (p=0 .05), three 
and five years (p=0 .030) in patients receiving EVR as 
compared to those receiving CnI therapy . The composite 
end point of efficacy failure was similar between the two 
arms after 1, 3 & 5 years of study . A higher number of 
patients discontinued EVR due to adverse effects in one 
year, however no difference was noted after 3 & 5 years . 
A higher rates of proteinuria, peripheral edema and inci-
sional hernia were noted in patients on EVR . The H2304 

study compared the efficacy of EVR and reduced tacro-
limus (EVR+RTAC) with standard CnI therapy demon-
strating non-inferiority of EVR+RTAC after one-year with 
a favorable response (composite efficacy failure) after 
36 months (p=0 .334) . Conclusion: The analysis confirms 
non-inferiority for EVR as primary immunosuppression 
in de novo liver transplant recipients compared to stan-
dard CnI therapy . Everolimus therapy was associated with 
significantly less renal dysfunction but with a higher rate 
of discontinuation due to adverse effects . 
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Predictors of Hospital Readmission Within 90 
Days Following Liver Transplantation: A Single 
Centre Experience
Ibrahim Alqalami1, Anouar Teriaky1, Mansour G. Alghanem1, 
Michael Sey1, Karim Qumosani1, Paul Marotta1, Bandar Alju-
daibi1,2; 1Department of Medicine, Division of Gastroenter-
ology, London Health Sciences Centre, London, ON, Canada; 
2Department of Medicine, Division of Gastroenterology, Uni-
versity of Rochester, Rochester, NY

Background: Hospital readmission is a predictor of 
increased resource utilization and the quality of care deliv-
ered . Advances in liver transplantation have dramatically 
decreased morbidity and mortality, but hospital read-
mission remains elevated . The purpose of this study is to 
determine predictors of hospital readmission in patients 
that underwent liver transplantation . Methods: This is a 
retrospective cohort study conducted at London Health 
Sciences Centre, a tertiary care centre, in London, Ontario, 
Canada . All patient who underwent liver transplanta-
tion between 2012 and 2016 were included in this study . 
Charts were reviewed to collect patient demographics, 
donor organ variables, readmission rates, and post-op-
erative complications . Statistical analysis was performed 
with multivariable logistic regression . A p value <0 .05 was 
statistically significant . Results: There were 255 patients 
that underwent liver transplantation with a median age 
of 60 (range 23-71) years old and 31% were female . The 
most common cause for liver transplantation was hepatitis 
C in 33%, hepatocellular carcinoma in 32%, and alcohol in 
19% . The median MELD score was 21 (range 6-40) . Of the 
liver transplants performed, 83% were from brain dead 
donors, 15% were from donors after cardiac death, and 2% 
were from living donors . The mean donor risk index was 
1 .68±0 .4 . Patients required readmission in 17% of cases 
after being discharged . The most common cause of read-
mission was elevated liver enzymes in 6%, graft failure in 
5%, and infection in 3% . The most common post-operative 
complications were medical infections (e .g . pneumonia) in 
18%, abdominal bleeding in 12%, malnutrition in 11%, 
and biliary complications in 6% while portal vein throm-
bosis occurred in 3% and hepatic artery thrombosis in 1% . 
Death occurred in 9% during the follow up period . On 
multivariable logistic regression, both hepatocellular carci-
noma (OR 0 .27, CI (0 .10-0 .70), p=0 .007) and alcoholic liver 
disease (OR 0 .20, CI (0 .06-0 .73), p=0 .014) were protective 
against readmission while biliary complications (OR 4 .03, 
CI (1 .22-13 .31), p=0 .022) increased the risk . Conclusions: 
Hospital readmission post-liver transplantation is common 
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which leads to increased healthcare resource utilization . 
Post-operative biliary complications are the only clinical 
predictor of readmission within 90 days of discharge while 
hepatocellular carcinoma and alcoholic liver disease are 
protective against readmission .
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Pregnancy Outcomes and Reproductive Health 
After Liver Transplantation
Christina C. Lindenmeyer1, Lestella Bell2, Vedha Sanghi1, 
Rachael Baird2, Rocio Lopez3, Arthur J. McCullough1; 1Gastro-
enterology and Hepatology, Cleveland Clinic, Cleveland, OH; 
2Cleveland Clinic Lerner College of Medicine, Cleveland, OH; 
3Quantitative Health Sciences, Cleveland Clinic, Cleveland, OH

Background: Contemporary advances in liver transplan-
tation (LT) have steadily increased post-LT survival . As 
patients are now expecting to live longer, fertility has 
become a major component of the patient’s quality of life 
following LT . However, our current understanding of the 
implications of LT and immunosuppressant medications 
on mother, fetus, and graft remains limited . In addition, 
previous study suggests that pre-LT, post-LT and prenatal 
counseling regimens are unstandardized and poorly imple-
mented . This study attempts to expand our understanding 
of reproductive health in female LT recipients . Patient and 
Methods: This is a single center retrospective cohort study 
of female LT recipients who were less than the age of 50 
at the time of LT . An online survey was utilized to collect 
self-reported immunosuppressive treatment, fertility coun-
seling, and fertility and pregnancy outcomes . Women with 
hysterectomy, oopherectomy, tubal ligation and primary 
amenorrhea were excluded . Demographic and medical 
data was collected from the electronic medical record . 
Generalized linear mixed models were used to compare 
pre and post LT pregnancy characteristics . Binary variables 
were modeled using a logit link and ordinal variables were 
modeled using a cumulative logit link; a random effect 
was included in the models to account for multiple preg-
nancies in the same subject . Results: 175 living women 
under the age of 50 were identified for enrollment . To 
date, 32 women have completed the survey . Average age 
at time of LT was 35 ± 13 years and only 4 subjects under-
went LT under the age of 18 . 11 women reported between 
1-3 pre-LT pregnancies and 5 women reported between 
1-6 post-LT pregnancies . Only 1 woman reported pregnan-
cies both before and after LT . 29% (n=7 of 24 respondents) 
of women reported active attempts at pregnancy post-LT 
and only 28 .6% (n=2) of these women were successful (3 
and 6 pregnancies each) . 17 .6% (n=3 of 17 respondents) of 
women reported unintentional pregnancy post-LT . There 
was no significant difference in rates of pre- post-LT gesta-
tional diabetes, pre-eclampsia, eclampsia, spontaneous 
abortion, graft rejection or graft failure . Pre-term birth was 
significantly more common in post-LT pregnancies than in 
pre-LT pregnancies (79% vs . 39%; p=0 .049) . Only 23 .1% 
of women reported receiving pre- and post-LT fertility 
and pregnancy counseling . Conclusion: Data on post-LT 
fertility and pregnancy outcomes is limited . Ongoing study 
is needed to further describe changes in fertility post-LT, 
to identify risk factors associated with post-LT fertility 
and pregnancy complications, and to standardize fertility 
counseling strategies for women undergoing LT .
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Pediatric Acute Liver Failure and Acute Hepa-
titis of Indeterminate Cause Treated with 
Steroids
Catherine A. Chapin1, Saeed Mohammad1, Simon P. Horslen2, 
Estella M. Alonso1; 1Pediatric Gastroenterology, Hepatology, 
and Nutrition, Ann & Robert H. Lurie Children’s Hospital of 
Chicago, Chicago, IL; 2Pediatric Gastroenterology, Hepatol-
ogy, and Nutrition, Seattle Children’s Hospital, Seattle, WA

Background: In one third of pediatric acute liver failure 
(PALF) cases diagnostic evaluation is indeterminate for 
a cause (iPALF) . The reported spontaneous recovery in 
iPALF is 43% (J Pediatr 2006;148:652-8) . Growing evidence 
supports the hypothesis that many iPALF cases have liver 
injury that is initiated or propagated by a failure to limit 
or contract inflammatory responses . This phenotype has 
been referred to as PALF with immune dysregulation and 
there is a growing trend toward empiric steroid therapy . 
We present a multi-center retrospective study of patients 
with iPALF and indeterminate acute severe hepatitis 
(iAH) treated with steroids . Methods: Patients presented 
between 2009 and 2016 and chart review identified those 
with iPALF or iAH (ALT≥ 500 and INR ≤ 2 .0) who received 
steroid therapy . Diagnostic evaluation and therapeutic 
decisions were at the discretion of managing physicians . 
Results: A total of 14 iPALF (n=10) and iAH (n=4) cases 
were identified . Median age was 2 years (range, 1-13 
years) and 71% (n=10) were male . Mean duration of 
illness prior to steroid administration was 2 .5±1 .5 weeks 
and mean duration of hospital admission was 16±10 days . 
Soluble interleukin-2 receptor (sIL-2R) level was elevated 
for age in all 13 cases in which it was measured, median 
level 3836 IU/mL, interquartile range (IQR) 2813-7614 IU/
mL . Steroids were given as IV methylprednisolone 2mg/
kg/day for the majority of cases, but 3 patients received 
an initial course of 10mg/kg/day followed by a taper . At 
21-days post-steroid initiation 60% (n=6) of iPALF patients 
were alive with their native liver, 40% (n=4) underwent 
liver transplantation and none had died . By 90-days one 
additional iPALF case underwent liver transplantation . At 
21- and 90-days post-steroid initiation all iAH cases were 
alive with their native liver . For the 9 cases treated with 
steroids who recovered with their native liver, the median 
duration of therapy was 102 days (IQR 93-446 days) and 
median interval post-steroids to normal INR was 26 days 
(IQR 10-104 days), normal Tbili was 40 days (IQR 29-70 
days), ALT < 500 U/L was 29 days (IQR 21-37 days), and 
normal ALT was 90 days (IQR 66-126 days) . Conclusions: 
Survival with native liver at 21 days appears equal to or 
higher than that previously reported for iPALF patients 
not receiving steroid therapy . The majority of iPALF and 
iAH patients treated with empiric steroids had an elevated 
sIL-2R level supporting a state of high immune activa-
tion . Steroids may improve outcomes for iPALF and iAH, 
however the risks and benefits should be evaluated with a 
controlled clinical trial prior to being adopted as standard 
practice .
Disclosures:

The following people have nothing to disclose: Catherine A . Chapin, 
Simon P . Horslen, Estella M . Alonso
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Late occult biliary strictures identified in “clin-
ically ideal” pediatric liver transplant (LT) 
recipients during immunosuppression (IS) with-
drawal (iWITH trial)
Emily R. Perito1, John Bucuvalas2, Mercedes Martinez3, 
Yumirle P. Turmelle4, Katharine Spain6, Anthony J. Demetris5, 
Sandy Feng7; iWITH Investigators; 1Pediatrics, University of 
California San Francisco, San Francisco, CA; 2Pediatrics, Cin-
ncinati Children’s Medical Center, Cinncinati, OH; 3Pediatrics, 
Columbia University, New York, NY; 4Pediatrics, Washington 
University, St. Louis, MO; 5Pathology, University of Pittsburgh, 
Pittsburgh, PA; 6Rho, Inc, Chapel Hill, NC; 7Surgery, University 
of California San Francisco, San Francisco, CA

Background: Optimizing long-term outcomes for pedi-
atric LT recipients requires maintaining graft health 
and preventing complications of IS . Biliary strictures can 
compromise graft health . We used the rigor of a prospec-
tive, multi-center IS withdrawal trial to describe occult 
biliary strictures in healthy, arguably clinically “ideal,” 
pediatric LT recipients . Methods: 88 pediatric LT recipients 
(39M/49F; 31/57 living/deceased donor) on calcineurin-in-
hibitor monotherapy with ALT & GGT<50 IU/L and a qual-
ifying biopsy participated in iWITH (NCT01638559) . Liver 
tests were monitored during (q2wks) and after (q4wks) IS 
withdrawal . Biliary strictures were identified by adverse 
events review . All biopsies were reviewed by central 
pathologist . Results: 4 subjects were diagnosed with anas-
tamotic biliary stricture 0 .4-1 .9 years after an eligibility 
biopsy and ultrasound that did not show biliary obstruc-
tion (TABLE) . 3 of 4 received whole livers; 2 of the 3 had 
a prior treated biliary stricture . All 4 underwent for-cause 
biopsy for ALT/GGT elevation during IS withdrawal . Two 
were diagnostic of rejection; only 1 had features of biliary 
obstruction . Persistent or recurrent ALT/GGT elevation 
after treatment for rejection led to biliary intervention in 3 
of 4 subjects . Only 1 had cholestasis (total bilirubin≥1 .8mg/
dL) . ALT/GGT normalized after intervention in all 4 . Chol-
angitis occurred in 3 of 4 after a biliary procedure . No 
trial participants had cholangitis reported in the absence 
of biliary stricture . Conclusions: Occult biliary strictures 
were identified in 4 of 88 “clinically ideal” pediatric LT 
recipients during intensive monitoring . Recurrent ALT/
GGT elevation occurred in all, but liver biopsies did not 
reliably suggest biliary obstruction . Invasive procedures 
often precipitated cholangitis . In pediatric LT recipients 
on stable IS, fluctuating liver tests should trigger serious 
consideration of occult biliary issues . Early diagnosis and 
treatment could benefit long-term graft health .

Disclosures:

Sandy Feng - Grant/Research Support: Novartis, Quark; Stock Shareholder: 
Amgen, Glaxo Smith Kline, Pfizer

The following people have nothing to disclose: Emily R . Perito, 
John Bucuvalas, Mercedes Martinez, Yumirle P . Turmelle, Katharine Spain, 
Anthony J . Demetris
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Predictors of long-term normal histology on 
protocol allograft biopsies
Jeremy K. Rajanayagam1, Steffen Hartleif2, Wolfram Haller3, 
Dominique Debray5, Henkjan J. Verkade6, Valerie A. McLin4, 
George V. Mazariegos7, Helen M. Evans9, Ekkehard Sturm2, 
Bjorn Fischler10, Florence Lacaille11, Rene Scheenstra6, 
Annette S. Gouw6, Sharat Varma12, James E. Squires7, Sil-
via Malenicka10, Emmanuel M. Gonzales13, Anthony J. Deme-
tris7, Stefan G. Hubscher14, Etienne M. Sokal8, Deirdre A. Kelly3; 
Graft Injury Group Observing Longterm Outcomes (GIGOLO); 
1Hepatology, Royal Children’s Hospital, Melbourne, VIC, Aus-
tralia; 2University Children’s Hospital, Tübingen, Germany; 
3BIrmingham Children’s Hospital, Birmingham, Birmingham, 
United Kingdom; 4Hôpitaux Universitaires de Genève, Genève, 
Switzerland; 5Hôpitaux de Paris, Paris, France; 6University 
Medical Center Groningen, Groningen, Netherlands; 7Univer-
sity of Pittsburgh Medical Centre, Pittsburgh, PA; 8Université 
Catholique de Louvain, Louvain, Belgium; 9Starship Children’s 
Hospital, Auckland, New Zealand; 10Karolinska University Hos-
pital, Stockholm, Sweden; 11Necker Enfants Malades, Paris, 
France; 12Cliniques universitaires St Luc, Brussels, Belgium; 
13Bicentre, Paris, France; 14Queen Elizabeth Hospital, Birming-
ham, United Kingdom

Background & Aims: Protocol biopsies after liver trans-
plantation from several pediatric centers have demon-
strated the gradual development of unexplained allograft 
fibrosis in the majority of pediatric recipients . We aimed to 
describe the clinical characteristics and 20-year outcomes 
of paediatric liver transplant recipients who do not 
develop allograft fibrosis on protocol biopsy . Method: Out 
of 467 pediatric liver transplant recipients from 8 centers, 
we reviewed 115 asymptomatic (ALT <50 IU/L) children 
who underwent sequential 5- and 10-year protocol biop-
sies . Children with any cause of recurrent disease were 
excluded . Results: Fibrosis was absent in 55% (n=64) and 
30% (n=34) of biopsies at 5- and 10-years, respectively . Of 
these, 22% (n=25) of recipients demonstrated no fibrosis 
at both 5- and 10-year protocol review . In the remaining 
90 of 115 patients, we observed in 16% (n=18) an improve-
ment in 1 or more stages of fibrosis; 38% (n=44) showed 
no change in their stage of fibrosis, while in 46% (n=53) 
fibrosis had progressed in severity . Significant predictors of 
no fibrosis at 5 and 10-years includes shorter cold ischemic 
time (p<0 .001), no prior history of idiopathic post-trans-
plantation hepatitis (IPTH) (p<0 .001) and negative serum 
non-HLA autoantibody status (p=0 .014), but not graft-
type, prior history of rejection or type of immunosuppres-
sion used . 20-year Kaplan-Meier estimated patient and 
graft survival in the cohort with no fibrosis was >98% . 
Conclusion: Although progressive fibrosis is common in 
the majority of pediatric recipients long term, regression 
of fibrosis was observed in a minority, while those who did 
not develop fibrosis on sequential allograft biopsies had 
excellent long-term patient and graft survival . Protective 
factors include shorter cold ischemic time, negative serum 
autoantibody status and absence of IPTH .
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1734 w
Outcomes Analyses of Pediatric Acute Liver 
Failure (PALF) Subjects Listed for Liver Trans-
plantation using Scientific Registry of Trans-
plant Recipients (SRTR) Database
Sakil Kulkarni1, Charles W. Goss2, Yumirle P. Turmelle1, 
David A. Rudnick1; 1Pediatrics, Washington University in St. 
Louis, Saint Louis, MO; 2Biostatistics, Washington University in 
St. Louis, Saint Louis, MO

Background: PALF is a serious, sometimes fatal condition 
in which previously healthy subjects develop severe liver 
injury and dysfunction . Published reports of liver trans-
plantation (LT) in PALF are limited . Nevertheless, studies 
report: (i) c .a . 1/3 of PALF subjects undergo LT; (ii) PALF is 
the 3rd most common indication for LT; (iii) LT outcomes 
in PALF are worse than in those undergoing LT for other 
indications; and (iv) outcomes after living-donor-LT (LDLT) 
are better than after cadaveric LT (CDLT) in subjects with 
PALF . The goal of this study was to characterize outcomes 
in PALF and non-PALF subjects listed for LT using the SRTR 
database, and compare these findings to prior reports . 
Methods: Pediatric UNOS subjects listed for LT from 2002-
2015 were studied here based on the relative unifor-
mity of pediatric LT listing guidelines over this interval . 
Subjects listed for LT in the SRTR database were assigned 
to the “PALF” group based on published criteria adapted 
from UNOS guidelines and PALF Study Group enrollment 
criteria, including status 1/1A listing, INR≥2, no hepatic 
artery thrombosis, and no primary graft nonfunction 
(N=397) . UNOS subjects listed for LT were assigned to the 
“non-PALF” group if they were listed with any status other 
than 1/1A (N=4159) . Subjects who did not meet criteria 
for either group (N=551) or were listed for repeat LT were 
excluded from this analysis . Results: Demographic anal-
ysis showed more males (p=0 .002) and infants < 3 mo old 
(p<0 .001) in the PALF vs . the non-PALF groups . Likelihood 
of death (p=0 .16) or undergoing LT (p=0 .24) while on the 
wait list were comparable between groups . Likelihood of 
removal from the wait list for “too sick to transplant” was 
higher (p<0 .001) in PALF, while removal for spontaneous 
recovery was higher in non-PALF (p=0 .002) . Kaplan-Meier 
(KM) analyses showed that PALF subjects exhibited shorter 
times to each outcome vs . non-PALF subjects (p<0 .001), 
and that post-LT survival at 30 d and 5 y were significantly 
worse in PALF- vs . non-PALF-subjects (p<0 .01) . Time trend 
analyses over the study epoch, conducted using a linear 
mixed model, showed improved survival on the wait list 
at 3 mo (p<0 .001) and at 30 d after LT (p=0 .02) but not at 
5 y after LT (p=0 .13) in both PALF and non-PALF groups . 
PALF subjects listed for LT who underwent LDLT did not 
have higher 30 d- or 5 y-post LT survival compared to those 
who underwent CDLT (p=0 .1) . Conclusion: LT waitlist and 
post-LT outcomes in PALF subjects are worse than that in 

non-PALF subjects . In contrast to a recent report, LDLT was 
not associated with improved post-LT outcomes in PALF in 
this cohort .
Disclosures:

The following people have nothing to disclose: Sakil Kulkarni, 
Charles W . Goss, Yumirle P . Turmelle, David A . Rudnick

1735
Listing Hyponatremia Associated with 
Increased Mortality Risk in Pediatric Liver 
Transplant Candidates: A UNOS database 
analysis from 2005-2015
Mansi Amin, Philip Rosenthal; Pediatric Gastroenterology, 
UCSF, San Francisco, CA

Background: Donor organ allocation to registrants on the 
liver transplant waiting list is based on severity of liver 
disease . The PELD score, a calculation from measureable 
medical criteria, determines priority on the list in chil-
dren . Despite decreases in waiting list mortality with 
PELD implementation in 2002, by 2005 less than half of 
pediatric registrants were transplanted at their allocated 
PELD at many centers, with a majority requiring exception 
points for successful transplantation . In adults, inclusion 
of serum sodium (Na) into MELD calculation was found to 
improve its accuracy in predicting disease severity . Serum 
Na as an independent prognostic factor in pediatric liver 
disease has been demonstrated in 2 small studies, but not 
yet clearly elucidated on a large scale in the US pediatric 
transplant population . Our aim was to assess the effect 
of Na on PELD score at listing . Method: Using the UNOS 
database we analyzed patients ≤18 years with chronic liver 
disease listed for isolated liver transplant from 2005-2015 . 
We excluded multi-organ, history of prior liver transplant, 
multiple listings & standard exceptions . Hyponatremia 
was defined as Na < 130mEq/L . Univariable associations 
to death were performed with Mann-Whitney & X2 . Cox 
proportional hazard modeling was used . Results: Cohort 
of 4728 patients; at listing 49% were <2years, 51% white, 
44% diagnosed with biliary atresia . Median PELD was 13 
(range -11, 67) & 159 (3%) had hyponatremia at listing . 
4246 transplanted or recovered, 298(7%) didn’t survive 
through transplantation & 184 remained on waiting list 
at censorship . 13% with hyponatremia died vs 6% with 
normal Na (p < 0 .01) . Those with Na≥130 mEq/L at listing 
had lower risk of death (p<0 .01, HazardRatio 0 .26, CI 
0 .17-0 .41) than those with Na <130 mEq/L . Kaplan-Meier 
survival curve demonstrated poor survival in the hypona-
tremic group (p<0 .01) . Total chronologic time on wait list 
for those who died pre-transplant was 29 days if hypo-
natremic vs 165 days if normal Na (p=0 .04) . Conclusion: 
Hyponatremia at listing identifies pediatric patients with 
an increased risk of pretransplant mortality; this has been 
demonstrated in prior adult studies & 2 smaller pedi-
atric studies . This study demonstrates the significance of 
hyponatremia at listing as a poor prognostic factor for 
pre-transplant mortality for all pediatric liver transplant 
registrants across the United States from the UNOS data-
base . Since half of pediatric liver transplantations do not 
occur at calculated PELD, which currently does not account 
for Na, consideration should be given to update PELD 
calculations with inclusion of Na to more accurately reflect 
true pre-transplant mortality
Disclosures:

The following people have nothing to disclose: Mansi Amin, Philip Rosenthal
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Acceptance Benefit for Organ Offers in Pedi-
atric Liver Transplantation
Evelyn Hsu1,2, Michele Shaffer1,2, Emily Voldal2, Chris-
topher J. Sonnenday3, Jennifer C. Lai4, John Bucuvalas5, 
Michael Volk6; 1Seattle Children’s Hospital, Seattle, WA; 
2University of Washington School of Medicine, Seattle, WA; 
3Department of Surgery, University of Michigan, Ann Arbor, 
MI; 4Gastroenterology and Hepatology, University of Califor-
nia San Francisco, San Francisco, CA; 5Cincinnati Children’s 
Hospital, Cincinnati, OH; 6Loma Linda University, Loma Linda, 
CA

Background: We constructed a novel decision support 
tool based on acceptance benefit (AB) of deceased donor 
organ offers to augment clinical judgment and improve 
outcomes for children on the liver transplant (LT) wait 
list . Methods: National registry data were used to esti-
mate hazard function of death or delisting was using Cox 
regression survival models for 2704 wait-list candidates 
and 2980 LT recipients from 2007 to 2012 . Daily covari-
ate-adjusted survival probabilities from the two models 
were combined into a 3-year and 5-year area under the 
curve to create an individualized prediction of whether an 
organ offer should be accepted for a given child . Accep-
tance benefit (AB) was defined as the predicted gain or 
loss of life by accepting a given organ versus waiting for 
the next organ . Results: The waiting-list and post-LTX 
models to predict survival generated C-statistic of 0 .7862 
and 0 .7163 respectively . For the wait-list model, previous 
LTX, Lab MELD/PELD 26-40, diabetes, portal vein throm-
bosis, and Match status 1B were associated with increased 
risk of death . In the post-LTX model, previous LTX, split 
LTX, longer cold ischemia time, higher creatinine were 
associated with increased risk of death . The AB model was 
constructed from 1602 subjects . The AB ranged from 1 .8 to 
-2 .2 years (harm) and varied geographically . AB favoring 
LTX increased with rising MELD/PELD lab and match scores, 
older age, and with candidates who were listed at Status 
1B, more so than those at Status 1A . Donor characteristics 
negatively affecting AB (harm) were cold ischemia time 
and segmental liver transplant . Conclusion: Decision anal-
yses support tools can predict AB for liver donor organs 
for pediatric LTX candidates and potentially augment clin-
ical judgment Implementation of such tools may improve 
outcome and augment the impact of allocation and wait-
list allocation policy . 
Disclosures:

Evelyn Hsu - Grant/Research Support: Abbvie

Emily Voldal - Employment: University of Washington

Jennifer C . Lai - Consulting: Third Rock Ventures

Michael Volk - Consulting: Best Doctors
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1737
Indicators of biliary strictures in pediatric liver 
transplant
Vania Kasper1, Sarah A. Taylor2, Dana Goldner4, Anna Run-
dle3, Lorin-Amanda Albrecht3, Adam D. Griesemer3, 
Steven J. Lobritto1, Mercedes Martinez1; 1Pediatric Gastro-
enterology, Columbia University, New York, NY; 2Pediatric 
Gastroenterology, Lurie Children’s Hospital of Chicago, Chi-
cago, IL; 3Transplant surgery, Columbia University, New York, 
NY; 4Pediatric Gastroenterology, Miami Children’s Hospital, 
Miami, FL

Background: Biliary strictures (BS) after liver transplant 
(LT) can be elusive . Delay in detection and treatment could 
jeopardize the health of the graft . We present our single 
center experience and diagnostic yield of tests to iden-
tify suspected BS . Methods: This is a retrospective chart 
review of LT recipients ages 0 to 21 years who had percuta-
neous transhepatic cholangiography (PTC) between 1/1/10 
to 9/12/16 . Patients with recurrent sclerosing cholangitis, 
multivisceral transplantation, and bile leak without BS 
were excluded . Patient demographics, indication for LT, 
type of graft, type of biliary anastomosis, biochemistries, 
imaging and histology were reviewed . Results: 50 patients 
underwent PTC and 47 had BS . Mean age at LT was 1 .4 
years (range 21 days to 18 years) and 21 were male . Mean 
time from LT to PTC was 4 .3 years (range of 0 .1 - 18 years) . 
Indications for LT included biliary atresia (27), autoimmune 
hepatitis (5), malignancy (4), metabolic disorders (5), cryp-
togenic cirrhosis (3), and other (6) . There were 17 living 
donor grafts, 18 whole deceased donor (DD) grafts, 14 
partial DD grafts and one ex-vivo auto-transplant . Biliary 
reconstruction included 41 Roux-en-Y choledochojejunos-
tomies and 9 duct-to-duct anastomoses . Vascular compli-
cations occurred in 9; 7 hepatic artery thromboses and 2 
portal vein thromboses . Conclusions: BS after LT presents 
insidiously and is difficult to diagnose . PTC remains the 
gold standard for diagnosis and provides opportunity 
for therapeutic intervention . Diagnostic clues include a 
cholestatic or mixed laboratory pattern and partial grafts . 
Non-invasive imaging has limited sensitivity, adds expense, 
lacks treatment options, and may require exposure to 
anesthesia or radiation . Liver histology has low yield (30% 
sensitivity) and resulted in inappropriate escalation of 
immunosuppression in most cases .

Disclosures:

The following people have nothing to disclose: Vania Kasper, 
Sarah A . Taylor, Dana Goldner, Anna Rundle, Adam D . Griesemer, 
Steven J . Lobritto, Mercedes Martinez
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Liver biopsy can be safely performed in pedi-
atric acute liver failure to aid in diagnosis and 
management.
Catherine A. Chapin, Saeed Mohammad, Lee M. Bass, 
Sarah A. Taylor, Susan Kelly, Estella M. Alonso; Pediatric Gas-
troenterology, Hepatology, and Nutrition, Ann & Robert H. 
Lurie Children’s Hospital of Chicago, Chicago, IL

Background: The causes of pediatric acute liver failure 
(PALF) are diverse and vary depending on the age of the 
child . Liver biopsy can be a valuable tool to help deter-
mine the etiology of PALF, but is often not performed due 
to safety concerns . We hypothesized that major compli-
cations after liver biopsy in the setting of PALF are rare 
and similar to the reported complications after pediatric 
liver biopsy overall . Methods: We conducted a retrospec-
tive single-center review of major complications after liver 
biopsy performed in the setting of PALF . Medical records 
from 2006 through 2016 were reviewed and patients age 
0-17 years, who met criteria for PALF, and had a liver 
biopsy performed while their INR was ≥ 1 .5 were included . 
Major complications were defined as bleeding requiring 
transfusion, bile leak, pneumothorax, hemothorax, biopsy 
site infection, and death attributed to a complication of 
the biopsy within 48 hours of the procedure . Results: 26 
cases of liver biopsy performed in the setting of PALF 
were identified . The majority (n=21, 81%) of patients had 
primary liver disease, while 5 presented with malignancy 
and later developed acute liver failure (ALF) . Patients 
were 54% male with median age 6 .3 years (range 0 .3-16 .7 
years) . Most biopsies (n=17, 65%) were performed by the 
transjugular route, with 5 (19%) performed percutane-
ously under ultrasound guidance and 4 (15%) during a 
surgical procedure . A needle biopsy was taken in 25 cases 
using 16-19 gauge needles . Mean INR prior to biopsy was 
2 .75±1 .9 . Blood products were given prior to or during the 
procedure in 88% of cases including fresh frozen plasma 
(n=21), platelets (n=2), red blood cells (n=2) and recom-
binant factor VIIa (n=1) . Within 48 hours post-biopsy 1 
patient had a major complication of bleeding requiring a 
blood transfusion . Two additional patients received blood 
transfusions for complications related to hematologic 
malignancy . 5 patients (19%) had a >2 g/dL decrease in 
hemoglobin (mean 2 .9±0 .8 g/dL, range 2 .1-3 .8 g/dL) within 
48 hours post-biopsy . There were no other major compli-
cations . 22 patients (85%) survived until hospital discharge 
while 4 (15%) died during the admission from complica-
tions of their illness . Biopsy results directly contributed to 
establishing a diagnosis in 62% (n=16) of cases and to a 
change in management in 27% (n=7) of cases . Conclusions: 
Liver biopsy can be safely performed in patients with PALF 
and a 10 year experience at a large pediatric liver center 
resulted in minimal major complications . Clinicians should 
consider performing liver biopsy in PALF, especially when 
the transjugular approach is feasible, since findings may 
guide diagnosis and therapy .
Disclosures:
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Retrospective study of renal replacement 
therapy after pediatric liver transplantation
Zahida Khan, Ayse Arikan, Moreshwar S. Desai, Fong W. Lam, 
John A. Goss, Tamir A. Miloh; Texas Children’s Hospital, Baylor 
College of Medicine, Houston, TX

BACKGROUND: Acute kidney injury (AKI) post-orthotopic 
liver transplantation (OLT) has been associated with a 
poor prognosis . We aim to study risk factors, incidence and 
outcome of children requiring continuous renal replace-
ment therapy (CRRT) post-OLT . METHODS: Retrospective 
chart review of 291 pediatric OLT patients from 2011-2016 . 
Patients who received extracorporeal liver support with 
CRRT pre-OLT were excluded . RESULTS: 19 patients (7%) 
needed CRRT post-OLT: 42% male, median age 1y (5 .5m-
17y) and median weight at OLT 9 .6 kg (6 .9-67 .4kg) . The 
etiologies were 63% biliary atresia, 11% hepatoblastoma, 
11% graft failure and 16% other . Pre-OLT: patients were 
evenly divided between outpatient, floor, and ICU . 73% 
had ascites requiring diuretics . 84% were on antibiotics: 6 
had documented bacterial infections (cholangitis 2, pneu-
monia 2, pharyngitis 1, line infection 1) and 2 had viral 
infections . Nephrotoxic medications included vancomycin 
(42%), gentamicin (5%), tacrolimus (FK) (11%), chemo-
therapy (11%), and IV contrast (5%) . All baseline serum 
creatinine values were normal . Standard immune suppres-
sion regimen included steroid bolus and POD 1 FK (target 
range 10-12 in 1st week); 1 received basiliximab for liver/
lung transplant, and 1 mycophenolate . 79% received whole 
organ grafts . Post-OLT, mean peak FK level pre-CRRT was 
21 .67 ± 10 .28 . Primary indication for initiating CRRT was 
AKI . At CRRT initiation, 16/19 patients met criteria for AKI 
(5 stage 2, 11 stage 3) . Median time to CRRT initiation was 
4d (range 2-34 d) . Median CRRT duration was 14d (range 
2-91d) . 9/19 (47%) had hepatic artery thrombosis (HAT) 
before CRRT . 2 patients had additional portal vein throm-
bosis . 1 patient received immediate retransplantation . 4 
patients were relisted but did not survive . Median time 
to death post-OLT was 31d; causes were cardiac arrest (3), 
cerebral herniation/hemorrhage (3), pulmonary hemor-
rhage (1), and graft failure (1) . 58% (11/19) survived until 
discharge, with median follow-up time of 42 .5 m . Only 1 
developed ESRD requiring outpatient dialysis (history of 
post-OLT cardiac arrest and adenovirus infection requiring 
cidofovir) . CONCLUSIONS: The incidence for use of CRRT 
post-OLT is 7% in our institution . AKI was the primary indi-
cation . HAT was common in the CRRT population but caus-
ative relation requires further study . Cumulative effects 
of nephrotoxic medications in patients with chronic liver 
disease are a major concern . Identification of CRRT predic-
tors would assist in resource allocation and potentially 
expose interventional opportunities to improve outcomes 
in pediatric liver transplant recipients . 
Disclosures:
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The secretin (SCT)/secretin receptor (SR) axis 
alters microRNA levels carried in extracel-
lular vesicles that are responsible for cell-cell 
communication between cholangiocytes
Keisaku Sato2, Fanyin Meng1, Julie Venter2, Thao Giang2, 
Heather L. Francis1, Shannon S. Glaser1, Gianfranco Alpini1; 
1Research, BS&W DDRC and Medicine, Central Texas Veterans 
HCS, BS&W and Texas A&M HSC, Temple, TX; 2Medicine, Texas 
A&M HSC, Temple, TX

Background: Extracellular vesicles (EVs) are secreted by 
various cell types . EVs carry mediators such as mRNAs and 
microRNAs (miRNAs) as cargo and cell-cell EV communica-
tion by transferring cargo mediators into other cells may 
play important roles in liver diseases . We have identified 
EV communication between cholangiocytes during lipo-
polysaccharide (LPS)-induced biliary inflammation, and 
the SCT/SR axis, which is an important signaling pathway 
for cholangiocyte functions, is required in EV communi-
cation . However, cargo mediators carried in EVs that are 
responsible for EV communication are not elucidated . We 
demonstrated that miRNAs let7a, 125b, and 200b are asso-
ciated with cholangiocyte proliferation and pathogenesis 
during cholestatic liver injury . In this study, we determined 
the functional role of the SCT/SR axis in alteration of cargo 
mediators that are carried in EVs and associated with 
inflammatory EV communication . Methods: Immortalized 
normal human cholangiocytes (H69), and murine large 
cholangiocyte lines with stable transfection for negative 
control, SCT knockdown, or SR knockdown were cultured 
in EV-depleted media . Cholangiocytes were stimulated 
with LPS (50 ng/mL), or vehicle (1× PBS) for 72 hr . EVs were 
isolated from collected culture media by ultracentrifuga-
tion . After washes with 1x PBS and another ultracentrifu-
gation, EVs were resuspended in 1× PBS . Cholangiocytes 
were incubated with EVs for 48 hr . Cell proliferation was 
analyzed using MTS cell proliferation assay kit . Total RNAs 
were harvested and RT-PCR was performed for SCT and 
SR as well as inflammatory cytokines (IL-1β, IL-6, TNFα, 
and CCL2) . EVs were solubilized in 1xPBS and cargo medi-
ators including mRNAs and miRNAs were isolated using 
mirVana miRNA isolation kit . Then, RT-PCR was performed 
for mRNA levels of inflammatory cytokines and miRNA 
levels of let7a, miR-125b, and miR-200b . Results: LPS stim-
ulation as well as LPS-derived EVs induced enhanced SCT 
and SR expression in H69 cells . RT-PCR for EV cargo medi-
ators showed that let7a and miR-125b were upregulated 
in EVs from gene knockdown cells compared to EVs from 
control cholangiocytes . Although LPS stimulation elevated 
miR-200b levels carried in EVs from control cholangiocytes, 
EVs from SCT or SR knockdown cells contained the signifi-
cantly reduced level of miR-200b and LPS stimulation did 
not increase its level . No differences between groups 
were observed for mRNA levels of inflammatory cytokines 
carried in EVs . Conclusion: These novel findings show 
that the SCT/SR axis is associated with expression levels of 
cargo miRNAs carried in EVs, which may be responsible for 
inflammatory cholangiocyte communication via EVs .
Disclosures:
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Julie Venter, Thao Giang, Heather L . Francis, Shannon S . Glaser, 
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Role of endothelial dysfunction in microR-
NA-34a knockout mice with cholestatic liver 
injury
Tianhao Zhou1,2, Kelly M. McDaniel1,2, Keisaku Sato1, 
Sugeily Ramos-Lorenzo1,2, Nan Wu1, Julie Venter1, Ying Wan1, 
Shannon S. Glaser1,2, Heather L. Francis1,2, Gianfranco Alpini1,2, 
Fanyin Meng1,2; 1Digestive Disease Research Center, Baylor 
Scott & White Healthcare, Texas A&M HSC College of Med-
icine, Temple, TX; 2Research, Central Texas Veterans Health 
Care System Temple, Texas, USA., Temple, TX

Background: An early event in chronic cholestatic liver 
disease, portal hypertension, is induced by an increased 
intrahepatic resistance, a major consequence of liver 
cirrhosis . Endothelial dysfunction in liver sinusoidal endo-
thelial cells (LSECs) decreases the production of vasodila-
tors, such as nitric oxide (NO) and favors vasoconstriction . 
We aimed to characterize microRNA regulated sinu-
soidal endothelial dysfunction (SED) in the mouse model 
of cholestatic liver injury . Methods: Bile duct ligation 
(BDL) and MDR2 knockout mice (MDR2-/-) were used as 
the animal models of cholestatic liver injury (CLI) . The 
upstream modulators and downstream mediators of sinu-
soidal injury were defined in TLR-4/miR-34a knockout mice 
in vivo and cultured human hepatic sinusoidal endothe-
lial cells with miR-34a modifications in vitro by real-time 
PCR array/assay, immunohistochemistry and Western blot 
analysis. Results: Using BDL and MDR2-/- mouse model 
of cholestatic liver injury, results showed the significant 
increase in serum ALT and hepatic miR-34a, severe inflam-
mation, pericellular fibrosis, and intensified nitrosative 
stress induced by a 24- or 31-fold induction of nitric oxide 
synthase (NOS2), respectively . The upregulation of miR-34a 
in human sinusoidal endothelial cells led to a time-depen-
dent repression of its target protein Sirt1 levels as shown 
by western blot analyses, and a significant increase of the 
expression of NOS2 . SED markers ICAM-1, VEGFR-2, and 
E-selectin were significantly up-regulated in the progres-
sive phases of CLI . Lack of miR-34a in vivo, reversed the 
serum ALT level, and restored the levels of Sirt1 coupled 
with decreased NOS2 mRNA expression as well as SED 
dysfunction markers . Depletion of miR-34a in vivo also 
decreased overall vessel formation . This was significant in 
portal areas of CLI mice and was associated with a signif-
icant down-regulation of profibrogenic genes and matrix 
metalloproteinases . Interestingly, in mice lacking TLR-4 
with CLI, significantly reduced miR-34a levels, increased 
Sirt1 repression and decreased NOS2 mRNA expression 
were observed . In isolated sinusoidal endothelial cells 
by laser capture microdissection (LCM) from CLI mice, 
enhanced expression of miR-34a was observed and SED 
was discovered . Finally liver specific knockout of miR-34a 
in CLI mice also showed reduced NOS2 mRNA level and 
reversed SED . Conclusion: The discovery that the acti-
vation of miR-34a plays a significant role in the process 
of cholestatic liver injury through sinusoidal endothelial 
dysfunction for an exciting field in which the epigenomic 
microRNAs of hepatic endothelial cells may be manipu-
lated with potential therapeutic benefits .
Disclosures:
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YAP/β-catenin cross-talk promotes a pro-in-
flammatory phenotype in Fibrocystin-defective 
cholangiocytes
Luca Fabris3,4, Valeria Mariotti3, Carlo Spirli4,2, 
Romina Fiorotto4,2, Barbara Seller1, Chiara Dal Pozzolo3, 
Eleanna Kaffe4, Simone Brivio1, Mario Strazzabosco4,1, Mas-
similiano Cadamuro1,2; 1School of Medicine and Surgery, Uni-
versity of MIlano-Bicocca, Monza, Italy; 2International Center 
for Digestive Health (ICDH), University of MIlano-Bicocca, 
Monza, Italy; 3Department of Molecular Medicine, University 
of Padova, Padova, Italy; 4Liver Center, Section of Digestive 
Diseases, Yale University School of Medicine, New Haven, CT

Background and aims: Congenital Hepatic Fibrosis (CHF) 
is a genetic cholangiopathy characterized by progres-
sive liver fibrosis caused by mutations in PKHD1, a gene 
encoding for the ciliary protein fibrocystin (FPC) . We have 
shown that fibrogenesis is caused by a chronic inflam-
matory response driven by a β-catenin-dependent secre-
tion of chemokines (CXCL1, CXCL10, CXCL12, IL-1β) by 
FPC-defective cholangiocytes . YAP/TAZ, an evolutionarily 
conserved pathway controlling several key cellular func-
tions, is a critical regulator of β-catenin signaling . We 
aimed to investigate the mechanistic relationship between 
β-Catenin and YAP/TAZ in controlling the pro-inflamma-
tory epithelial phenotype in FPC-deficiency . Methods/
Results: In liver sections from Pkhd1del4/del4 mice at 1-12 
months, we evaluated the expression of YAP, TAZ and 
CTGF (readout of YAP/TAZ activation) (immunohisto-
chemistry) and the degree of portal fibrosis (Sirius Red) . 
YAP/TAZ expression was also assessed in liver biopsies 
from archival CHF patients with mild (n=2) and advanced 
(n=4) fibrosis . We found that Pkhd1del4/del4 mice showed 
a progressive age-dependent increase in nuclear expres-
sion of YAP/TAZ on dysgenetic bile ducts which closely 
correlated with ductal expression of CTGF and portal 
fibrosis . Similarly, YAP/TAZ nuclear expression was up-reg-
ulated in human CHF samples with advanced, but not 
mild fibrosis . YAP expression was then studied in cultured 
Pkhd1del4/del4 (FPC-defective) cholangiocytes by Western 
blotting (WB) and relative immunofluorescence analysis 
(IF), before and after inhibition of YAP nuclear import 
(dobutamine, Dob; latrunculin A, Lat; Y27632, Y), of YAP 
transcriptional activity (verteporfin, VP) and of β-catenin 
transcriptional activity (ICG-001) . Concomitant effects on 
nuclear translocation of β-catenin (WB) and gene expres-
sion of CTGF, CXCL1, CXCL10, CXCL12, and IL-1β (RT-PCR) 
were also studied . WT cholangiocytes served as controls . 
In vitro, both by WB and IF, FPC-defective cholangiocytes 
showed increased YAP nuclear expression, compared with 
WT . Increased nYAP was inhibited by Dob, Lat, Y, but not 
VP and ICG . Inhibition of YAP nuclearization significantly 
blunted β-catenin nuclear expression, an effect associ-
ated with a marked reduction in CTGF, CXCL1 and CXCL10 
expression, but not CXCL12 and IL-1β . CONCLUSIONS: In 
FPC-defective cholangiocytes, nuclear translocation of YAP 
is necessary for β-catenin activation and the expression 
of the pro-inflammatory and pro-fibrogenic mediators 
CXCL1, CXCL10, CTGF . Therefore, targeting YAP signaling 
may represent an innovative strategy to halt the pro-in-
flammatory phenotype of FPC-defective cholangiocytes .
Disclosures:

The following people have nothing to disclose: Luca Fabris, Valeria Mariotti, 
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Eleanna Kaffe, Simone Brivio, Mario Strazzabosco, Massimiliano Cadamuro
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An essential role of macrophages in cholan-
giocyte regeneration in a model of specific 
cholangiocyte injury
Adrien Guillot1, Dechun Feng1, Seung-Jin Kim1, Lucia Guerri2, 
Shen Dai3, Fengmin Liu3, Xuebin Qin3, David Goldman2, 
Bin Gao1; 1Laboratory of Liver Diseases, National Institute on 
Alcohol Abuse and Alcoholism, National Institutes of Health, 
Rockville, MD; 2Laboratory of Neurogenetics, National Insti-
tute on Alcohol Abuse and Alcoholism, National Institutes of 
Health, Rockville, MD; 3Department of Neuroscience, Temple 
University School of Medicine, Philadelphia, PA

Background: Ductular reactions are observed in chronic 
liver diseases, which occur after cholangiocytes damage, 
proliferation and accumulation; however, the mecha-
nisms underlying cholangiocyte injury and regeneration 
remain obscure due to the lack of a model with specific 
cholangiocyte injury . Thus, our studies aim to provide a 
conditional and cell specific model, leading to acute biliary 
cell death and allowing for the study of subsequent bile 
duct regeneration . Methods: For this purpose, we gener-
ated transgenic mice expressing a tamoxifen inducible 
Cre recombinase inducing human CD59 (hCD59) protein 
expression in Sox9-positive cells . Injected intermedilysin 
(ILY) toxin specifically binds to hCD59 to lyse the targeted 
cells with no off-target effects . Cre-negative hCD59-floxed 
littermates were used as negative controls . Biliary and 
phagocytic cells were stained with an anti-pan-cytokeratin 
(PanCK) or an anti-Iba-1 antibody, respectively . Liver injury 
was shown by TUNEL staining, serum analysis, and bile acid 
quantitation . Liver regeneration related gene expression 
was assessed by qRT-PCR . Macrophages were depleted by 
injecting clodronate-loaded liposome prior to ILY injec-
tion . Results: Following tamoxifen injection, we observed 
that hCD59 expression was restricted to bile duct cells . ILY 
injection led to a specific biliary epithelial cell death in 
this transgenic line . Bile duct injury was associated with 
intense inflammatory cell recruitment around portal areas, 
mostly circulating monocytes . Subsequently, biliary cell 
regeneration as seen by BrdU incorporation in PanCK-pos-
itive cells, occurred two days after ILY injection upon 
injury resolution, concomitantly with fibrogenesis around 
portal areas . Finally, in our model macrophage depletion 
reduced biliary cell regeneration as well as portal fibro-
genesis, and intrahepatic bile acid accumulation although 
biliary cell injury was identical . Conclusions: The hCD59-
Sox9Cre mice represent an innovative, cell specific, and 
conditional model to study acute biliary cell injury and 
subsequent bile duct regeneration and repopulation . By 
using this model, we demonstrated that macrophages play 
an important role in promoting portal area regeneration . 
Our results also underline the close relationship between 
biliary cell regeneration and portal fibrogenesis .
Disclosures:
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Heritable variation of redox homeostasis is a 
potential risk factor for biliary disease
Xiao Zhao1, Kristin Lorent1, Michael Pack1,2; 1Division of 
Gastroenterology, Department of Medicine, University of 
Pennsylvania, Philadelphia, PA; 2Department of Cell and 
Developmental Biology, University of Pennsylvania, Philadel-
phia, PA

Recent work from our laboratory in the zebrafish model 
suggests that cholangiocyte redox heterogeneity plays a 
significant contributory role in the injury patterns found in 
human biliary diseases . Working in the zebrafish model with 
biliatresone, a plant isoflavone with selective extrahepatic 
biliary toxicity, we found that cholangiocyte antioxidant 
capacity correlated with susceptibility to toxin-mediated 
oxidative injury . To better understand the cellular mech-
anisms underlying the variation in cholangiocyte redox 
reserve, we used genetic methods to disrupt glutathione 
redox homeostasis . We used CRISPR-cas9 to generate loss-
of-function mutations in gclm, the regulatory subunit of 
the rate-limiting enzyme in glutathione synthesis (Gcl) and 
mrp2, which encodes the hepatocyte canalicular trans-
porter for glutathione . Both gclm and mrp2 homozygous 
mutants develop normally in the absence of exogenous 
stressors, however, they are sensitized to a low-dose of 
biliatresone that is non-toxic in sibling wild-type larvae . 
Heterozygous mutations in each gene predispose the 
otherwise resistant intrahepatic cholangiocytes (IHC) to 
the toxin, suggesting that haploinsufficiency in either 
gene impairs inducible anti-oxidant responses . Consistent 
with these data, in situ mapping of the hepatic GSH redox 
potential using a redox-sensitive GFP (roGFP) biosensor 
showed a gradient of redox response in the mrp2 genetic 
background with EHC of mrp2-/- larvae exhibiting the most 
oxidized redox state both before and after treatment with 
biliatresone . In addition to gclm and mrp2 mutants, we 
analyzed the effect of biliatresone in larvae deficient in 
Abcb11/Bile salt export pump, using antisense knockdown 
of the principal bsep paralog (abcb11b) . Reduced bile salt 
secretion in the Bsep-deficient larvae reduced biliatresone 
toxicity, consistent with the idea that bile salt mediated 
redox injury contributes to the biliatresone BA syndrome, 
and by analogy, human biliary disease Collectively, these 
data show that cellular susceptibility to oxidizing agents 
such as biliatresone can be modulated by manipulating 
homeostatic mechanisms involved in glutathione and 
bile salt metabolism . These data highlight the complex 
interplay between environmental agents and genetic 
factors in the development of biliary diseases as otherwise 
non-harmful genetic variants can predispose to environ-
mentally triggered biliary injury .
Disclosures:
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Hedgehog signaling regulates cell differentia-
tion and proliferation in the biliary progenitor 
cell niche of the extrahepatic bile ducts in 
vivo, and in the biliary progenitor cell-derived 
organoids ex vivo
Nataliya Razumilava1, Kais Zakharia1, Christine Cieslak1, 
Ramon Ocadiz Ruiz1, Michael M. Hayes1, Amanda L. Pho-
tenhauer1, Nureen Mohamad Zaki1, Theodore Welling2, 
Scott Owens3, Gregory J. Gores4, Juanita L. Merchant1; 
1Internal Medicine, University of Michigan, Ann Arbor, MI; 
2Department of Surgery, University of Michigan, Ann Arbor, 
MI; 3Department of Pathology, University of Michigan, Ann 
Arbor, MI; 4Department of Internal Medicine, Mayo Clinic, 
Rochester, MN

Background: The biliary progenitor cells (BPC) residing in 
the peribiliary glands (PBGs) comprise the BPC niche and are 
the source of extrahepatic bile duct (EHBD) repair during 
injury . The BPCs likely contribute to cholangiopathies, 
including cholangiocarcinoma (CCA), a lethal neoplasm 
associated with chronic inflammation in primary sclerosing 
cholangitis (PSC) . Hedgehog (Hh) signaling mediates biliary 
repair during inflammation, and consists of Sonic Hh (Shh) 
ligand expressed by epithelial cells and the transcription 
factor Gli1 expressed in the surrounding stroma . The PBGs 
exhibit increased Shh expression in PSC . The Interleukin 
(IL)-33 is an alarmin and biliary mitogen overexpressed 
in cholangiopathies and mice CCA models . Thus we used 
IL-33 to study the Hh signaling role during inflammation . 
Aim: To elucidate the activated Hh signaling effect on the 
BPC niche . Methods: We studied wild type (WT), and trans-
genic mice with Shh ligand overexpression (pCMV-Shh) 
and Hh pathway inhibition (Gli1-/) at homeostasis and 
after IL-33 challenge (1 ug/mouse/day i .p . x4 days) . We 
assessed EHBD expression of CK7, TFF2, SOX9 (cell differ-
entiation), and EpCAM (progenitor cell) with qRT-PCR and 
immunohistochemistry (IHC) . We enumerated prolifer-
ating cells in EHBDs (BrdU; i .p . 2 hours prior to necropsy), 
and in the EHBD organoid system (EdU; x 5-15 hours) 
with IHC . We assessed organoid growth curves . A board 
certified pathologist evaluated the histology . Results: Shh 
expression in the pCMV-Shh mice localized to the PBGs, 
and Gli1 was inhibited in the Gli1-/- mice stroma . The WT, 
pCMV-Shh, and Gli1-/- mice EHBDs showed no macroscopic 
differences, but the PBGs occupied area was expanded in 
the Gli1-/- mice . Shh ligand increased CK7, SOX9, and TFF2 
without an effect on EpCAM expression at homeostasis 
and with IL-33 challenge . The pCMV-Shh-IL-33 mice had 
higher PBG cell proliferation as compared to the WT and 
Gli1-/- mice . The Gli1-/- compared to the WT and pCMV-Shh 
mice demonstrated decreased CK7 and TFF2 expression 
during homeostasis, and decreased PBG cell proliferation 
upon IL-33 challenge . The pCMV-Shh mice-derived biliary 
organoids had increased cell proliferation and growth 
as compared to the WT mice-derived organoids ex vivo . 
Conclusion: Upregulation of Hh signaling promotes biliary 
cell differentiation and proliferation in the BPC niche . 
Crosstalk between Shh ligand-producing PBG cells and 
receptive stromal cells is required for BPC differentiation 
and proliferation during homeostasis and inflammation . 
Understanding the BPC niche regulation should offer new 
chemopreventive and therapeutic strategies for wide 
range of cholangiopathies including deadly CCA .
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Targeting YAP in Cholangiocarcinoma (CCA) 
induces cell senescence while blocking cell 
proliferation
Massimiliano Cadamuro1,2, Simone Brivio1, Tommaso Stecca3, 
Valeria Mariotti4, Carlo Spirli5,2, Romina Fiorotto5,2, Gia-
como Casati1, Eleonora Pellarin4, Umberto Cillo6, Maria Guido7, 
Luca Fabris4,5, Mario Strazzabosco5,1; 1School of Medicine and 
Surgery, University of Milano-Bicocca, Monza, Italy; 2Interna-
tional Center for Digestive Health (ICDH), University of Mila-
no-Bicocca, Monza, Italy; 3Department of General Surgery, Ca’ 
Foncello Hospital, Treviso, Italy; 4Department of Molecular 
Medicine, University of Padova, Padova, Italy; 5Liver Center, 
Section of Digestive Diseases, Yale University School of Medi-
cine, New Haven, CT; 6General Surgery and Organ Transplan-
tation, University of Padova, Padova, Italy; 7Department of 
Pathology, University of Padova, Padova, Italy

BACKGROUND: Cholangiocarcinoma (CCA) is an aggres-
sive liver epithelial cancer with limited effective treat-
ments . Yes-associated protein (YAP) is a transcriptional 
activator that, when expressed in the nucleus, regulates 
many fundamental cell activities, including shape, polarity, 
proliferation and survival . YAP is regulated by the Hippo 
pathway and by other stimuli, including cell density and 
polarity . Evidence is mounting that YAP is activated in 
a number of cancer types, including CCA; the effects of 
YAP in CCA are however unknown . METHODS/RESULTS: 
To this aim, we studied nuclear YAP expression (nYAP) 
in three established human CCA cell lines (intrahepatic: 
EGI-1, TFK-1; extrahepatic: HuCCT-1) by immunofluores-
cence analysis at different culture confluence, and upon 
exposure to YAP inhibitors, acting either on YAP nuclear 
import (dobutamine (Dob), latrunculin A (Lat,), Y27632 (Y)) 
or YAP transcriptional activity (verteporfin (VP)) . Expres-
sion of CTGF, ANKRD1 and Cyr61 (RT-PCR) were used as 
readouts of YAP activation . CCA cell lines were positive for 
nYAP, but the inhibitory effect of highly confluent cultures 
remained . Lat and VP were the most effective in reducing 
target gene expression . In vitro, effects of YAP inhibition 
on CCA cell proliferation, senescence and autophagy were 
analysed by BRDU assay (proliferation) and by Western 
blotting (WB) for ERK1/2 (MAPK pathway), p70S6K, Cyclin 
D1 (PI3K/AKT/mTOR pathway), p21WAF1/Cip1(senescence), 
and LC3 (autophagy) . YAP inhibition significantly reduced 
cell proliferation and increased cell senescence along with 
mTOR inhibition and Cyclin D1 suppression . Deactivation 
of mTOR was associated to LC3 up-regulation . Notably, 
YAP inhibition by VP led to ERK1/2 phosphorylation, and 
ERK-1/2-dependent increased in p21 . Expression of nYAP 
along with p-mTOR, p-ERK1/2, Cyclin D1 and p21WAF1/Cip1 
were also studied by immunohistochemistry in human 
archival CCA samples derived from surgical resection 
(n=15) . Human CCA sections reproduced the phenotype 
observed in CCA cells, showing intense and diffuse nYAP 
in neoplastic bile ducts, but not in the matched extra-tu-
moral area . CONCLUSIONS: CCA is characterized by strong 
nYAP expression both in vitro and in vivo . Targeting YAP 
activation blocks cell proliferation by decreasing mTOR 
phosphorylation and Cyclin D1 expression, and in turn, 
stimulates autophagy and cell senescence via ERK/p21 . 

YAP signaling could therefore be an innovative thera-
peutic target on CCA .
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Cholangiocytes from Patients with Primary 
Biliary Cholangitis Display The Warburg 
Effect with Increased Mitochondria, Oxygen 
Consumption and Glycolytic Activity
Filip Wysokinski1, Bo Meng1, Weiwei Wang1, Isabella Wong2, 
Jasper Bintner1, Chelsea McDougall1, Wasilenko T. Shawn1, 
Ishwar hosamani1, David Sharon1, Claudia Zwingmann3, Evan-
gelos Michelakis1, Gopi sutendra1, Andrew Mason1; 1Univer-
sity of Alberta, Edmonton, AB, Canada; 2MacEwan University, 
Edmonton, AB, Canada; 3Neuroscience Research Unit, Univer-
sité de Montréal, Montreal, QC, Canada

Background PBC patients make AMA reactive to pyruvate 
dehydrogenase (PDH) complex-E2 . While the increased 
expression of PDH-like proteins in PBC patients’ biliary 
epithelium cells (BEC) is thought to be central to disease, 
the process is poorly understood . Prior electron micros-
copy studies have revealed enlarged and damaged mito-
chondria and therefore we explored mitochondrial and 
metabolic function in patients’ BEC . Methods Proteomics 
was performed on BEC isolated from liver transplant recip-
ients using LC-MS/MS with STRING analyses for pathway 
enrichment in PBC . Glycolysis and respiration were studied 
using isotopic glucose tracing with NMR spectroscopy, 
commercial assays and Seahorse XF24 to assess lactate 
production and oxygen consumption . Mitochondrial 
membrane potential was assessed by TMRM staining, reac-
tive oxygen species (ROS) by MitoSox, and mitochondrial 
DNA (mtDNA) by qPCR . Results PBC BEC demonstrated 
upregulated pathways linked with glycolysis, biosynthesis 
of amino acids, carbohydrate metabolism and hypox-
ia-inducible factor 1α (HIF-1α) signaling; consistent with 
changes observed with the Warburg phenomena of 
aerobic glycolysis . Metabolic analyses confirmed a signif-
icant increase of glucose uptake, glucose-derived lactate 
production (NMR, p<0 .01; Seahorse, p<0 .01) consistent 
with glycolysis and increased oxygen consumption in PBC 
vs . control BEC (Biosensor, p<0 .01) . PBC patients’ BEC also 
demonstrated > 40% increase in mtDNA levels (p<0 .03) . 
Functional microscopy studies for mitochondrial stains 
revealed increased mitochondrial membrane potential 
and decreased ROS in PBC vs . control BEC (both: p<0 .0001) . 
Discussion Aerobic glycolysis is not usually associated with 
increased oxygen consumption . However, this novel meta-
bolic profile observed in PBC BEC has been reported in 
B cells of patients with SLE . Notably other links with SLE 
were noted in PBC BEC with modulated histone expression 
in the functional pathway analyses . The aerobic glycol-
ysis may be regulated in part by HIF-1α, which promotes 
glucose uptake and glycolysis while negatively regulating 
PDC activity . Glycolysis-derived ATP may act to inhibit 
ATP Synthase, in turn inhibiting electron transport chain 
mediating ROS production, while subsequently increasing 
mitochondrial membrane potential . As HIF-1α down 
regulates PDH activity through pyruvate dehydrogenase 
kinase activity, further studies will be required to see if ths 
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process leads to increased PDH production or influences 
mitochondrial mass, observed in PBC BEC . The production 
of lactate by PBC BEC may also contribute to disruption 
of the bicarbonate umbrella thought to be protective for 
cholangiocytes .
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Inhibition of HDAC6 and autophagy reverts 
ciliary loss and decreases proliferation rates in 
cholangiocarcinoma cells
Estanislao Peixoto1, Stephanie Holtorf1, Kristen M. Thelen1, 
Maria Lorenzo Pisarello2, Nicholas F. LaRusso2, Sujeong Jin1, 
Sergio A. Gradilone1,3; 1The Hormel Institute, Austin, MN, MN; 
2Department of Medicine. Division of Gastroenterology and 
Hepatology. Mayo Center for Cell Signaling in Gastroenter-
ology, Mayo Clinic, Rochester, MN; 3Masonic Cancer Center, 
Minneapolis, MN

Background: Primary cilia are microtubule based organ-
elles that sense and transduce multiple extracellular 
signals to the interior of the cell through several pathways . 
Decreased ciliary expression has been associated with 
different types of cancer . We previously demonstrated 
that HDAC6 is overexpressed in cholangiocarcinoma (CCA) 
and is involved in ciliary loss, but the mechanisms remain 
unknown . In this context, autophagy is dysregulated 
in CCA . We propose a novel mechanism for tumor cells 
ciliary loss that involves HDAC6-dependent autophagy, 
i .e . ciliophagy . Therefore, our aim is to study the relation-
ship between autophagy and ciliary disassembly through 
HDAC6 activity . Methods: We assessed the number of 
autophagosomes by IEM of human liver samples and by 
LC3 immunofluorescence in CCA cell lines . GFP-LC3 distri-
bution and ciliary protein colocalizations were assessed 
with confocal immunofluorescence . In addition, LC3 
accumulation was measured using western blotting and 
immunofluorescence analysis . Immunoprecipitations were 
performed with an LC3B specific antibody and interac-
tions were revealed by western blots . SiRNAs were used to 
inhibit mRNA expression of the autophagy cargo receptor 
proteins CalCOCO2, OPTN, NBR1 and SQSTM1 in a normal 
cholangiocyte cell line . Silenced cells were assessed for 
cilia length using gamma and acetylated alpha tubulin 
immunofluorescence . Cell proliferation was assessed by 
MTS . Results: The number of autophagosomes is increased 
in cholangiocarcinoma tissue of patients and in cultured 
malignant cholangiocytes . Confocal microscopic anal-
ysis revealed LC3 juxtaposition and colocalization with 
the ciliary proteins IFT88 and ARL13B . LC3 accumulation 
was induced after HDAC6 inhibition in cholangiocytes, 
suggesting an inhibition of the autophagy flux . The immu-
noprecipitation of LC3 showed interaction with HDAC6 
on the pulled-down complex . Cells with NBR1 downreg-
ulation had significantly longer cilia than control cells . 
Finally, a reduction of proliferation rates and an increase 
in the number of cilia after HDAC6 and/or autophagy inhi-
bitions was observed . Conclusion: Our data suggests that 
HDAC6 overexpression in CCA cells induces ciliophagy, 
likely through a mechanism involving the autophagy 
cargo receptor protein NBR1, leading autophagosomes to 

target ciliary components . Our results, showing that the 
inhibition of HDAC6 and autophagy can reduce prolifera-
tion rates while restoring ciliary structures, can be further 
investigated and explored as a potential therapeutic 
approach .
Disclosures:

The following people have nothing to disclose: Estanislao Peixoto, 
Stephanie Holtorf, Kristen M . Thelen, Maria Lorenzo Pisarello, 
Nicholas F . LaRusso, Sujeong Jin, Sergio A . Gradilone

1750
Changing Expression Profiles of lncRNAs, 
mRNAs, circRNAs and miRNAs in Biliary Epithe-
lial Cells after Bile Acid (TDCA) Stimulation
Can-Jie Guo1,2, Patrick S. Leung1, Weici Zhang1, Guo-
Xiang Yang1, Xiong Ma2, M. Eric Gershwin1; 1Internal 
Medicine, University of California, Davis, CA; 2Division of Gas-
troenterology and Hepatology, Renji Hospita, School of Med-
icine, Shanghai Jiao Tong University, Shanghai, China

Background: There is significant evidence that changes in 
the qualitative and quantitative characteristics of bile acids 
will modulate the inflammatory response of patients with 
primary biliary cholangitis (PBC) . In particular, taurodeoxy-
cholic acid (TDCA), a critical bile acid, stimulates cytokine 
secretion and alters both the local inflammatory response 
and modulates fibrosis during cholestatic liver diseases . 
Furthermore, in patients with PBC, the intrahepatic biliary 
epithelial cells (HiBEC) undergo a phenotypic transforma-
tion and are clearly the primary target of immune-me-
diated injury . Methods: To address the contribution and 
mechanism of TDCA on the HiBEC genetic regulatory 
network, we examined the expression profiles of lncRNA, 
mRNA, circRNA and miRNA with and without expo-
sure to serial concentrations of 0 - 1000 μM TDCA using 
microarray readouts . Importantly, RNAs that are differen-
tially present between the sample groups were selected 
and clustered by one-way ANOVA analysis . Quantitative 
real-time polymerase chain reaction (qPCR) was performed 
to validate the expression of selected RNAs . Results: Anal-
ysis of the RNA profiles revealed that 507 lncRNAs, 73 
mRNAs, 228 circRNAs and 15 miRNAs were greatly altered 
in TDCA treated HiBECs . Importantly and using the Kyoto 
Encyclopedia of Genes and Genomes (KEGG) database 
we demonstrate changes in critical pathways that involve 
T cell receptor signaling pathway, Primary immunodefi-
ciency, Primary bile acid biosynthesis, and Regulation of 
actin cytoskeleton, in TDCA treated HiBECs . Furthermore, 
gene ontology (GO) analysis indicated that signal trans-
ductions genes represent almost 40% of the significantly 
enriched GO similar to the KEGG analysis . The differen-
tially expressed RNA network identified in this study is 
undergoing verification using mononuclear and hepatic 
populations of PBC patients and controls . We submit this 
high throughput readout will form the basis of under-
standing the lncRNA-miRNA-circRNA-mRNA ceRNA 
network in HIBECs and facilitate our understanding on the 
molecular mechanism of biliary inflammation Conclusions: 
Our data provide a systematic and comprehensive analysis 
on the function of non-coding RNAs (ncRNAs) in HiBECs 
and reflect a high throughput, very cost-effective method 
to define molecular events at the single cell level .
Disclosures:

The following people have nothing to disclose: Can-Jie Guo, Patrick S . Leung, 
Weici Zhang, Guo-Xiang Yang, Xiong Ma, M . Eric Gershwin
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1751
Knockdown of vimentin reduces mesenchymal 
phenotype of cholangiocytes in the Mdr2-/- 
mouse model of primary sclerosing cholangitis 
(PSC).
Tianhao Zhou2, Tina Kyritsi2, Nan Wu2, Julie Ven-
ter2, Thao Giang2, Shannon S. Glaser1, Fanyin Meng1, 
Gianfranco Alpini1; 1Research, BS&W DDRC and Medicine, 
Central Texas Veterans HCS, BS&W and Texas A&M HSC, Tem-
ple, TX; 2Medicine, Texas A&M HSC, Temple, TX

Cholangiocytes are the target cells of human cholangiop-
athies including PSC that is marked by biliary damage 
and liver fibrosis . A controversy in the pathology of liver 
fibrosis during biliary injury is whether cholangiocytes 
undergo an epithelial-to-mesenchymal transition (EMT) . 
Vimentin, an intermediate filament protein, is upregulated 
in cells undergoing EMT . Undefined data exists regarding 
the role of EMT in PSC . We studied the role of vimentin 
in the progression of liver fibrosis and whether cholan-
giocytes undergo EMT in Mdr2-/- mice . Methods: In vitro, 
immortalized murine biliary lines (IMCLs) were treated 
with vimentin RNA interference inhibitors or control 
siRNA before measuring the expression of an epithelial 
marker (E-cadherin), mesenchymal (N-cadherin, Vimentin 
and S100a4) and fibrosis markers (α-SMA, collagen-1α 
and TGF-β1) by qPCR and immunofluorescence . IMCLs 
stimulated with TGF-β1 were used as positive control to 
induce EMT and initiate fibrosis . In vivo, we collected liver 
sections, total liver samples and cholangiocytes isolated 
by laser capture microdissection from wild-type (WT) and 
12-wk Mdr2-/- mice . We measured biliary mass (IBDM) 
and liver fibrosis by Sirius Red staining in liver sections . 
The expression of E-cadherin, N-cadherin, vimentin, 
S100a4, α-SMA, collagen-1α and TGF-β1 was assessed by 
qPCR in cholangiocytes and by immunofluorescence in 
liver sections . Cholangiocyte supernatants from WT and 
Mdr2-/- mice were used to treat human hepatic stellate 
cell lines (HHSteCs) to evaluate their activation . Fibrosis 
gene expression was determined by qPCR for α-SMA and 
collagen-1α . Results: IMCLs underwent EMT when treated 
with TGF-β1 . Loss of Vimentin increased the expression of 
E-cadherin, and decreased the expression of S100a4 and 
N-cadherin in cholangiocytes . Knockdown of vimentin in 
IMCLs suppressed TGFβ-1-induced expression of Collagen1 
and α-SMA . In Mdr2-/- mice, there was increased IBDM and 
liver fibrosis compared to WT mice . Total liver samples and 
cholangiocytes from Mdr2-/- mice displayed increased level 
of vimentin and N-cadherin along with increased expres-
sion of collagen1α and α-SMA compared to WT control 
mice . Enhanced co-staining of CK-19 with vimentin, N-cad-
herin or α-SMA was observed in Mdr2-/- compared to WT 
mice . Co-staining of CK-19 with E-cadherin was only found 
in WT mice . There was increased expression of α-SMA and 
collagen-1α in HHSteCs treated with biliary supernatant 
from Mdr2-/- compared with supernatant from WT mice . 
Conclusion: Vimentin promotes biliary EMT during fibrosis . 
Knockdown of vimentin reduces mesenchymal phenotype 
of cholangiocytes . Targeting vimentin-mediated EMT may 
be a key factor in PSC .
Disclosures:

The following people have nothing to disclose: Tianhao Zhou, Tina Kyritsi, 
Nan Wu, Julie Venter, Thao Giang, Shannon S . Glaser, Fanyin Meng, 
Gianfranco Alpini

1752
ER stress-induced loss of intestinal epithelial 
stemness contributes to bile duct ligation-in-
duced cholestatic liver injury
Runping Liu1, Xiaojiaoyang Li1, William M. Pandak2, Phil-
lip Hylemon1,2, Huiping Zhou1; 1Microbiology and Immu-
nology, Virginia Commonwealth University, RIchmond, VA; 
2Gastroenterology, McGuire Veterans Affairs Medical Center, 
Richmond, VA

Background: Impaired intestinal barrier function promotes 
the progression of various liver diseases including primary 
sclerosing cholangitis (PSC) . Although the cause of PSC 
remains unclear, its close association with inflammatory 
bowel disease highlights the important of the gut-liver 
axis . It has been reported that bile duct ligation (BDL)-in-
duced liver fibrosis is significantly reduced by inhibition 
of ER stress response . However, the underlying mecha-
nism remains to be identified and is the focus of our study . 
Method: BDL or sham operation was performed on age/
sex-matched wild type (WT) and CHOP knockout (CHOP-/-)  
mice for 1, 3, 7 or 14-days . Intestinal permeability was 
assessed using FITC-dextran 4D . Mesenteric lymph nodes 
were isolated to detect bacterial translocation . Intestinal 
crypts were isolated and in vitro cultured primary intes-
tinal organoids were used . In vivo BrdU assay, HE, Masson’s 
trichrome staining, immunofluorescent staining and 
TUNEL assay were performed to detect the cell prolifera-
tion, the intestinal tight junction proteins, apoptotic cells, 
and liver injury, respectively . The Q-RT-PCR and Western 
blot were used to detect gene expression . Results: BDL 
induced striking, acute, hepatic ER stress responses after 
1 day and returned to normal after 3 days . No significant 
hepatocyte apoptosis was detected after 7 to 14 days BDL . 
However, the inflammatory response was significantly 
increased after 7 days, as indicated by upregulation of 
TLRs, CD14, IL-1β and IL-18, which was similar to what we 
found in human PSC liver samples . In intestine, BDL mark-
edly induced CHOP expression after 5 days and peaked at 
7-14 days . BDL-induced loss of stemness of intestinal stem 
cells, disruption of intestinal barrier function, bacterial 
translocation, activation of hepatic inflammation and M2 
macrophage and liver fibrosis were significantly reduced in 
CHOP-/- mice . In addition, intestinal organoids derived from 
CHOP-/- mice consisted of more and longer crypt structures 
than those from WT mice, which was consistent with the 
upregulation of stem cell markers (Lgr5, Olfm4 and Sox9) 
and in vivo findings that CHOP-/- mice had longer villi and 
crypts as compared to WT mice . Furthermore, bacterial 
toxin (LPS) and an ER stress inducer (thapsigargin) induced 
an inhibition of organoid formation in WT, but not in 
CHOP-/- organoids . Conclusion: Activation of ER stress and 
subsequent loss of stemness of intestinal stem cells plays 
a critical role in BDL-induced systemic inflammation and 
cholestatic liver injury . Modulation of ER stress response 
represents a potential therapeutic strategy for cholestatic 
liver diseases as well as other inflammatory diseases .
Disclosures:

William M . Pandak - Employment: Virginia Commonwealth University, 
Veterans Affairs Medical Center
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1753
The microRNA-200c Is a Critical Novel Regu-
lator of Cholestatic Liver Fibrosis
Yongfeng Song, Dong-ju Shin, Li Wang; Physiology and Neu-
robiology, University of Connecticut, Storrs, CT

Background: Cholestasis is associated with several chronic 
liver diseases, including biliary atresia, primary biliary 
cirrhosis (PBC), and primary sclerosing cholangitis (PSC) . 
The aim of this study is to uncover a novel role of microRNA 
miR-200c in biliary hyperplasia and liver fibrosis . Methods: 
In vivo models: miR-200c-/- and its sibling wild-type (WT) 
mice underwent sham or bile duct ligation (BDL) for 1 
week to induce cholestatic liver fibrosis . For the rescue 
experiments, AAV8-Null and AAV8-miR-200c were injected 
via tail vein into the miR-200c-/- mice . Liver histology 
was evaluated by H&E staining, and fibrosis was evalu-
ated using Masson’s Trichrome and Sirius Red staining . 
Markers related to biliary proliferation, apoptosis, fibrosis, 
and inflammation were measured by qPCR and Western 
Blot . In vitro, mouse large cholangiocyte cell line (MLC) 
was treated with either miR-200c mimic or control for 
48 hr . Proliferation was measured by both Brdu assay . 
Results: The expression of miR-200c was markedly induced 
by BDL in mouse livers of WT mice . miR-200c-/--BDL mice 
showed more severe biliary proliferation and liver fibrosis 
compared with the WT-BDL mice . The expression of genes 
related to liver fibrosis (αSma, Col3a1), biliary hyperplasia 
(Ck19, Pcna), and inflammation (Nlrp3, Il1b, Il6, Tnfα) was 
upregulated, whereas the expression of genes related 
to apoptosis (Bax, cleaved caspase 3) had no significant 
changes in miR-200c-/--BDL vs WT-BDL mice . The serum IL6 
and TNFα levels, and MPO activity in serum and liver; a 
marker of neutrophil infiltration, were markedly elevated 
in miR-200c-/--BDL vs WT-BDL mice . Rescuing miR-200c 
expression by AAV8-miR-200c ameliorated BDL-induced 
liver injury in miR-200c-/- mice . It was noted that no signif-
icant changes in liver histology, biliary proliferation, and 
liver fibrosis were observed between miR-200c-/--Sham 
and WT-Sham mice . The expression of miR-200c was 
reduced dramatically by several bile acids, including CA, 
TCA, CDCA and UDCA in MLC cells . And overexpression 
of miR-200c mimics in MLC cells decreased cellular prolif-
eration induced by bile acid treatment . Conclusion: The 
miR-200c-deficiency accelerates biliary hyperplasia and 
liver fibrosis in BDL mice . Increasing miR-200c expression 
may be beneficial to prevent the development of choles-
tatic liver disease .
Disclosures:

The following people have nothing to disclose: Yongfeng Song, 
Dong-ju Shin, Li Wang

1754
Pharmacological inhibition of ASBT-mediated 
intestinal reuptake of bile acids promotes 
hepatic expansion of regulatory T cells in 
murine sclerosing cholangitis
Ramesh Kudira, Amy E. Taylor, Carey Alexandra, 
Celine S. Lages, Rebekah Karns, Mary Mullen, Tiffany Shi, 
Alexander G. Miethke; Cincinnati Children's Hospital Medical 
Center; Gastroenterology/Hepatology and Nutrition, Cincin-
nati Children’s Hospital Medical center, Cincinnati, OH

Background: Impaired regulatory T cell (Treg) responses 
have been identified to predispose to fibrosing cholan-
giopathies like Primary Sclerosing Cholangitis or Biliary 

Atresia . Inhibition of intestinal reuptake of bile acids 
(BA) with SC-435, an inhibitor of Apical Sodium-Depen-
dent Transporter (ASBT), was shown to increase fecal 
excretion of BA and to block progression of hepatobiliary 
injury in murine sclerosing cholangitis . We hypothesize 
that ASBT inhibition restores hepatic Treg homeostasis 
in murine sclerosing cholangitis . Methods: Female Mdr2-

/- and Foxp3(GFP) double transgenic mice, which develop 
sclerosing cholangitis from unopposed biliary BA, were 
treated between day 30 and 45 of life with 10 mg/kg/
day of SC-435 mixed to the chow . Number and molecular 
phenotype of Tregs were characterized by flow cytom-
etry and single cell RNA-Seq . In vitro, splenic Tregs were 
cultured for 48hrs in presence of Taurochenodeoxy-
cholic acid (TCDCA; 5-100μM) or Taurocholic acid (TCA; 
5-1000μM), αCD3/CD28, and interleukin (IL)-2 . Results: 
Treatment with SC-435 reduced total serum and hepatic 
BA concentrations by 99 .9 and 75%, respectively, and 
was associated with a 5-fold expansion of hepatic Tregs 
(mean±SEM of #Foxp3(GFP)+CD25+CD4+CD3+/100mg 
tissue: 3715±914 vs 756±147 in SC-435 vs control Mdr2-
/-; p<0 .05; n≥6/group), while frequency of splenic Tregs 
increased only by 15% . Unsupervised analysis of single 
cell RNA-Seq from FACS-purified hepatic Tregs showed 
upregulation of 1) ikzf2, identifying natural Tregs, and 
2) genes associated with epigenetic modification of the 
Treg-transcription factor Foxp3, including Mbd2, Dnmt1 
and Nr4a2 in SC-435-treated mice . In vitro, incubation of 
Tregs with 100μM TCDCA, a concentration equivalent to 
serum levels in Mdr2-/- mice, reduced Foxp3-expression by 
50% while 1000μM of TCA did not . Supernatants from 
splenic F4/80+ macrophages from wild type, but not from 
mice lacking the BA-receptor Tgr5, cultured in presence of 
10μM CDCA reduced the expression of Foxp3 in cultured 
Tregs . Exploring cytokine-dependent pathways we found 
a 3 .5-fold increase of hepatic IL-10+ monocytes in SC-435-
treated mice (% of IL-10+/CD11b+Lin-monocytes: 28±6 
vs 8±0 .3; p<0 .05) . Conclusion: ASBT inhibition promotes 
hepatic expansion of natural Tregs by modulating hydro-
phobic BA- and macrophage-mediated control of Foxp3 
expression in Tregs . This control may involve epigen-
etic modification of Foxp3, macrophage-derived soluble 
factors secreted upon exposure to BA in Tgr5-dependent 
manner, and IL-10, an established mitogen for Tregs . 
Immunotherapy targeting hepatic Tregs in chronic liver 
disease may benefit from anti-cholestatic therapy .
Disclosures:

Alexander G . Miethke - Consulting: Shire plc; Grant/Research Support: Shire 
plc

The following people have nothing to disclose: Ramesh Kudira, 
Amy E . Taylor, Carey Alexandra, Celine S . Lages, Rebekah Karns, 
Mary Mullen, Tiffany Shi

1755
CCL4-induced cirrhosis and aging differentially 
modulate spingosine-1 phosphate receptors 
and sphingosine kinases in the brain
Yunzhou Li2,1, Dae Joong Kang1, Siddhartha Ghosh1, Der-
rick Zhao1, Runping Liu1, Huiping Zhou1, Phillip Hylemon1, 
Puneet Puri2, Jasmohan S. Bajaj2; 1Microbiology and Immu-
nology, Virginia Commonwealth University, RIchmond, VA; 
2Medical College of Virginia, Richmond, VA

Background: Hepatic encephalopathy (HE) is a debilitating 
complication of cirrhosis and associated with significant 
morbidity and mortality, especially in the elderly popu-
lation . Sphingosine 1-phosphate (S1P) is a potent bioac-
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tive lipid mediator formed by the phosphorylation of 
sphingosine by sphingosine kinase (SphK)1 and SphK2 . 
S1P regulates various signaling pathways by acting as 
an intracellular messenger or activating a family of five 
G-protein coupled receptors, S1PR1-5 . Dysregulation 
of S1P/S1PRs-mediated signaling pathways is associated 
with various liver diseases and neurological disorders . We 
recently reported that upregulation of hepatic S1PR2/
SphK2 and long non-coding RNA H19 contributed to 
liver fibrosis both in Mdr2-/- primary sclerosing cholangitis 
(PSC) mouse model and PSC patients . However, the effect 
of cirrhosis on the expression of SphKs and S1PRs in the 
brain and its association with aging remain unclear and 
are the focus of this study . Methods: Both young (10-wk) 
and aged (78-wk) C57/BL6 male mice were divided into a 
control or CCL4 group . Mice were gavaged with CCL4 (0 .5 
ml/kg) or vehicle control twice a week for 12 weeks . The 
total RNA was isolated from liver, cerebral cortex (CX) and 
cerebellum (CB) . The cirrhosis was confirmed by H&E and 
Masson’s trichrome staining . The mRNA levels of fibrotic 
genes (α-SMA, Collagen I, CK-19, TGF-β), S1PR2 and H19 
in the liver and of S1PRs, SphKs and H19 in the CX and CB 
were measured by qRT-PCR . Results: CCL4 induced severe 
hepatic inflammation and fibrosis in both young and aged 
mice as indicated by H&E and Masson’s trichrome staining . 
However, the expression levels of hepatic α-SMA, Collagen 
I, CK-19 and H19 were much higher in aged mice compared 
to those in young mice . In both the CX and CB, S1PR5 is the 
predominant S1PRs, followed by S1PR3, S1PR1 and S1PR2 . 
S1PR4 was undetectable . In young CCL4-treated mice, the 
expression level of S1PR2 remained unchanged and S1PR1 
and S1PR3 were slightly increased . However, S1PR5 was 
increased 5-fold . In addition, the basal level of S1PR5 in 
aged mice was much higher than that in young control 
mice (>3-fold) . In aged CCL4-induced cirrhotic mice, S1PR5 
was upregulated more than 10-fold and no significant 
change of other S1PRs was observed . In addition, SphK2 
was the predominant SphK in both the CX and CB, and 
its expression was upregulated in aged and CCL4-induced 
cirrhotic mice . In contrast, SphK1 remained unchanged . 
Furthermore, H19 was induced by CCL4 in both the CX 
and CB, especially in aged mice (>4-5 folds) . Conclusion: 
The SphK2 and S1PR5-mediated signaling pathways are 
up regulated in experimental model of HE and further 
accentuated with aging .
Disclosures:

Jasmohan S . Bajaj - Consulting: Abbott, Norgine, Valeant; Grant/Research 
Support: Salix, Grifols

The following people have nothing to disclose: Yunzhou Li, Dae 
Joong Kang, Siddhartha Ghosh, Derrick Zhao, Runping Liu, Huiping Zhou, 
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1756
The Apelin/Apelin receptor axis promotes 
biliary proliferation and liver fibrosis during 
biliary cholestasis
Marinda Scrushy2, Chad Hall3, April O’Brien2, Laurent Ehrlich2, 
Tori White2, Terry Lairmore3, Mary-Catherine Clark2, Gwyn-
eth Udy2, David E. Dostal4,5, Fanyin Meng1, Gianfranco Alpini1, 
Shannon S. Glaser4; 1Research, BS&W DDRC and Medicine, 
Central Texas Veterans HCS, BS&W and Texas A&M HSC, Tem-
ple, TX; 2Medicine, Texas A&M HSC, Temple, TX; 3Surgery, 
Texas A&M HSC and Baylor Scott and White Health, Tem-
ple, TX; 4Medical Physiology, Texas A&M HSC, Temple, TX; 
5Research, Central Texas Veterans Health Care System, Tem-
ple, TX

Primary sclerosing cholangitis (PSC) is characterized by 
proliferation/loss of bile ducts and hepatic fibrosis with 
eventual progression to cholangiocarcinoma (CCA) . We 
have previously shown that the apelin (APLN)/apelin 
receptor (APJ) axis is upregulated in human CCA samples 
compared to normal . In vitro, APLN stimulated CCA prolif-
eration and the expression of angiogenesis markers . In 
vivo, administration of ML221(APJ antagonist) reduced 
CCA xenograft growth and tumor angiogenesis . Studies 
have shown that APLN plays a role in the progression of 
hepatic fibrosis . The AIM of our study was to assess the role 
of the APLN/AJP axis in biliary damage and liver fibrosis 
induced by bile duct ligation (BDL) as well as the Mdr2-/- 
model of PSC . Methods: Wild-type (WT), WT BDL (immedi-
ately after BDL) and Mdr2-/- (10 wk old) mice were treated 
for 1 wk with the APJ antagonist ML221 (150 mg/kg every 
other day) . Biliary proliferation was evaluated by analysis 
of intrahepatic bile duct mass (IBDM) (CK-19 immunohis-
tochemistry (IHC)) in liver sections and PCNA expression in 
isolated cholangiocytes . Hepatic fibrosis was evaluated by 
both Sirius red staining and hydroxyproline content . APLN 
levels were evaluated in serum and supernatants from 
isolated cholangiocytes . APJ and markers of angiogenesis 
(VEGFA/C, and Angiopoietin-1/2) expression were evalu-
ated by IHC in liver sections and qPCR in isolated cholan-
giocytes from the animal models . APLN and APJ expression 
were evaluated by qPCR in our intrahepatic mouse chol-
angiocyte cell line (IMCC) . In vitro, the effects of APLN 
on cholangiocyte proliferation, angiogenic markers and 
fibrotic gene expression (Fibronectin-1, α-smooth muscle 
actin, TGFβ1, and collagen 1α1) were evaluated by MTS 
proliferation assay and qPCR, respectively, in IMCC stim-
ulated with APLN (1-10 μM) with/without ML221 (1 μM) 
for 24 hr . Results: The expression of APLN and APJ were 
significantly increased in cholangiocytes from BDL and 
Mdr2-/- compared to the corresponding control animals . 
APLN serum levels were elevated in serum and cholangio-
cyte supernatants from BDL and Mdr2-/- mice compared 
to control animals . IMCC expressed the APJ receptor and 
responded to APLN by increased proliferation, angiogenic 
and fibrotic gene expression that was blocked by ML221 . 
In vivo, administration of ML221 inhibited IBDM, angio-
genesis marker expression, and hepatic fibrosis in BDL 
and Mdr2-/- compared to control animals . Conclusion: The 
APLN/APJ axis plays an important role in the regulation of 
biliary proliferation and hepatic fibrosis during cholestatic 
liver injury . Targeting the APLN/APJ axis may represent a 
novel therapeutic approach for cholestatic liver diseases .
Disclosures:

The following people have nothing to disclose: Marinda Scrushy, 
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NTCP inhibition has hepatoprotective effects 
in cholestasis by lowering bile salt load on 
hepatocytes and increasing the biliary phos-
pholipid vs bile salt ratio
Reinout L. Roscam Abbing1, Davor Slijepcevic1, Clau-
dia D. Fuchs2, Lizette C. Haazen1, Suzanne Duijst1, Chrys-
tal C. Croes1, Ulrich Beuers1,3, Michael H. Trauner2, 
Ronald P. Oude Elferink1,3, Stan F. van de Graaf1,3; 1Tytgat 
Institute for liver and intestinal research, Academic Medical 
Centre, Amsterdam, Amsterdam, Netherlands; 2Hans Popper 
Laboratory of Molecular Hepatology, Division of Gastroenter-
ology and Hepatology, Department of Internal Medicine III, 
Medical University of Vienna, Vienna, Austria; 3Department of 
Gastroenterology and Hepatology, Academic Medical Center, 
Amsterdam, Netherlands

BACKGROUND Intracellular accumulation of bile salts 
during cholestasis, leads to hepatocyte cell death and 
drives inflammatory and fibrotic processes in the liver, 
impairing liver function . Reduction of the bile salt load on 
hepatocytes might ameliorate cholestatic liver injury . The 
Na+-Taurocholate Cotransporting Polypeptide (NTCP) is 
the major hepatic uptake transporter of bile salts, and can 
be specifically inhibited by myrcludex B . We hypothesized 
that inhibition of NTCP-mediated bile salt influx dampens 
cholestatic liver injury . METHODS Acute cholestasis was 
induced in C57Bl6/J mice by a 3 .5-diethoxycarbonyl-1 .4-di-
hydrocollidine (DDC; 0 .1%) diet for one week and by liga-
tion of the common bile duct (BDL) for 5-days . Effects on 
chronic cholestasis was investigated in Atp8b1-mutant 
mice, fed with 0 .1% cholate for 4 weeks, and in Mdr2 -/-  
mice . Mice were injected daily with myrcludex B or 
vehicle . Complete analysis of liver damage was performed . 
RESULTS Cholestasis was induced in all models causing 
increases in plasma bile salt, bilirubin and alkaline phos-
phatase (ALP) levels . NTCP inhibition further increased bile 
salt levels from 604 ± 277 to 1746 ± 719 μM in DDC mice, 
432 ± 280 to 762 ± 288 μM in Atp8b1-mutant mice and 
from 522 ± 130 to 3625 ± 378 μM in BDL mice . Myrcludex B 
reduced plasma ALP levels in DDC, Atp8b1-mutant and BDL 
mice by 39%, 27% and 48% respectively . Levels of hepato-
cellular damage marker ALT were reduced after myrcludex 
B by 60% in DDC and by 43% in BDL mice . Expression 
of genes involved in fibrosis, (ductular) proliferation and 
inflammation were reduced by myrcludex B treatment in 
both DDC and Atp8b1-mutant mice . In contrast, BDL mice 
treated with myrcludex B showed increased body weight 
loss, despite lower levels of damage markers . Myrcludex B 
treatment reduced biliary bile salt (BS) output in DDC-fed 
and Atp8b1-mutant mice by approximately 50% whilst 
phospholipid (PL) output was maintained, resulting in a 
higher PL/BS ratio . Mdr2 -/- mice, which lack the hepatic 
phospholipid efflux transporter Abcb4, did not benefit 
from myrcludex B treatment . CONCLUSION NTCP inhibi-
tion by myrcludex B reduces plasma markers of choles-
tatic liver injury in, but is not beneficial in all models of 
cholestasis . NTCP inhibition diverts bile salts from hepato-
cytes to the systemic circulation . Mice and humans can 
cope with moderately elevated systemic bile salt levels, but 
the millimolar levels seen upon BDL are likely detrimental . 
Furthermore, this study demonstrates that the increased 
biliary PL/BS ratio induced by myrcludex B largely contrib-
utes to the hepatoprotective effects of NTCP inhibition . 

Disclosures:
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1758
Cenicriviroc, a cytokine receptor antagonist, 
potentiated the effects of all-trans retinoic acid 
by reducing neutrophils and T cells in the liver 
of rodent cholestatic models
Dongke Yu1, Shi-Ying Cai1, Albert Mennone1, Pamela Vig2, 
James L. Boyer1; 1Liver center, Yale University, New Haven, CT; 
2Allergan Plc, South San Francisco, CA

Background: Cholestatic injury to hepatocytes is initiated 
by bile acid induced cytokine mediated inflammation . This 
has prompted us to hypothesize that combining drugs that 
diminished the bile acid pool size together with antago-
nists of the inflammatory response might have synergistic 
effects in treating cholestasis . To test this concept, we 
treated two cholestatic rodent models with all-trans reti-
noic acid (atRA), a potent inhibitor of bile acid synthesis 
and Cenicriviroc (CVC), a known antagonist of cytokine 
receptors (CCR2 and CCR5) . Methods: male Sprague-
Dawley rats (6-8/group) underwent BDL for 14 days and 
were treated with water or CVC (50mg/kg/day) and/or 
atRA (5mg/kg/day) by gavage . 6-week-old Mdr2(Abcb4)-/- 
male mice, were divided into four groups (n=10-11) and 
also received water, CVC, and or atRA by gavage for a 
month . Samples of plasma, bile, bladder urine, and liver 
were analyzed . Results: The combination of atRA and CVC 
significantly improved liver histology and reduced plasma 
liver enzymes, bile acid pool size, and liver hydroxypro-
line content in BDL rats compared to the other groups . 
Profiling of hepatic inflammatory cells revealed that the 
mRNA expression of the leukocyte marker, CD11b, was 
significantly reduced by 39% with CVC, 43% with atRA 
and 53% with combination treatment (p<0 .05) . Immuno-
histochemistry labeling of the neutrophil marker, MPO, 
was reduced by 38% with combination therapy, and 
by 60% when the neutrophil marker Elane was assessd 
(p<0 .05) . The mRNA expression of proinflammatory genes 
IL-6 and Icam-1 were also reduced by CVC and atRA alone 
and by the combination treatment . In addition, combi-
nation treatment significantly reduced the T cells popu-
lation in the livers of these BDL rats, whereas there were 
no significant differences in macrophage density among 
any of the BDL groups . Superior therapeutic effects with 
combination therapy was also seen in Mdr2-/- mice where 
reduced levels of plasma ALT (by 33%), ALP (by 21%), bile 
acids and hepatic hydroxyproline levels were also found . 
Proinflammatory cytokine mRNA for Tnf-α, Ccl2, Ccl5 
and Vcam-1 were significantly reduced by CVC or atRA 
alone or in combination when compared with the Mdr2-

/- control group . Conclusion: This study demonstrates that 
combining a cytokine antagonist with one that reduces 
the bile acid pool size reduces hepatic polymorphonuclear 
and T-cell infiltrates resulting in a synergetic therapeutic 
effect in rodent animal models of cholestasis . Combina-
tions of drugs such as CVC and atRA warrant clinical trials 
in patients with cholestatic liver diseases .
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1759
The thyromimetic GC-1 improves biliary injury 
but exacerbates hepatocyte injury in a mouse 
model of cholestasis
Karis Kosar1, Kari Nejak-Bowen1,2; 1Pathology, University of 
Pittsburgh, Pittsburgh, PA; 2Pittsburgh Liver Research Center, 
University of Pittsburgh, Pittsburgh, PA

Chronic cholestasis results from bile secretory defects 
or impairment of bile flow, and there are few effective 
medical therapies available . Thyroid hormone T3 and 
synthetic thyroid hormone receptor agonists are known 
to cause induction of hepatocyte proliferation during liver 
regeneration through activation of b-catenin . However, 
whether these drugs have therapeutic benefits in choles-
tatic liver disease is unknown . In this study, we adminis-
tered GC-1, a thyromimetic that preferentially acts through 
the TRb receptor found predominantly in liver, to Mdr2 
knockout (KO) mice, which is a commonly used model 
of sclerosing cholangitis characterized by bile acid (BA) 
regurgitation, periductular inflammation, and fibrosis . We 
found a notable decrease in serum alkaline phosphatase in 
KO mice fed 5mg/kg GC-1 diet for 2 weeks . Interestingly, 
however, serum alanine aminotransferase and aspartate 
aminotransferase increased significantly in KO fed GC-1 
diet, indicating worsening hepatocyte injury simultaneous 
with decreased biliary injury . Histologically, KO on GC-1 
diet had a more pronounced ductular response than KO 
on normal diet, but less bridging fibrosis . Total liver BA 
were also higher in KO mice fed GC-1 diet for 2 weeks . 
To elucidate the mechanism of increased BA accumula-
tion and liver injury, we examined expression of BA trans-
porters and detoxification enzymes . KO mice on GC-1 diet 
had dysregulated expression of several genes involved in 
BA metabolism, with the net result being retention of BA 
in the hepatocyte . Intriguingly, KO mice on GC-1 diet had 
decreased hypophosphorylated active b-catenin compared 
to Mdr2 KO mice on normal diet, suggesting an alternate 
mechanism for GC-1 activation in this model . Thus, GC-1 
reduces cholangiocyte injury during cholestasis by causing 
the retention of BA in hepatocytes and preventing their 
secretion into bile; this occurs through as-yet unknown 
mechanisms that are upstream of BA transporters and 
biosynthesis enzymes and appears to be b-catenin inde-
pendent . As thyromimetics are already undergoing 
preclinical and clinical trials, these findings have important 
implications for drug repurposing and personalized medi-
cine .
Disclosures:

The following people have nothing to disclose: Karis Kosar, Kari Nejak-
Bowen

1760
Macrophage involvement in the development 
of a fibrous cholangiopathy in a mouse model 
of primary sclerosing cholangitis (PSC).
Maria Eugenia Guicciardi1, Anuradha Krishnan1, Ste-
ven Bronk1, Pamela Vig2, Gregory J. Gores1; 1Mayo Clinic, 
Rochester, MN; 2Allergan, South San Francisco, CA

PSC is a progressive cholestatic liver disease of unknown 
etiopathogenesis . We have recently demonstrated that 
cellular inhibitor of apoptosis proteins (cIAPs) are reduced 
in PSC cholangiocytes . To mimic this condition, we devel-
oped a mouse model in which BV6 (cIAP antagonist) is 
instilled into the biliary tree, which triggers an acute and 
reversible PSC-like fibrous cholangiopathy . The AIM of 
this study was to investigate the involvement of immune 
cell types in the development of the fibroinflammatory 
biliary injury in this mouse model of PSC . METHODS: We 
examined the prevalence of immune cells in mouse livers 
using the nCounter Mouse Immunology Gene Expression 
Code Set (NanoString Technologies) . We utilized picro-
sirius red staining and immunohistochemistry (IHC, CD68) 
to determine fibrosis, and macrophage number and local-
ization, respectively, in liver tissue . Serum markers of liver 
injury and cholestasis (ALT, ALP, BA, tot . bilirubin) were 
analyzed by standard methods . Total liver gene expres-
sion for inflammatory mediators, macrophage recruit-
ment and activation and fibrosis (TNFa, CCL2, CCR2, Ly6c, 
CD68, TGFβ, Coll1a) were analyzed by qPCR . Finally, we 
examined if the C-C chemokine receptor type 2 and 5 
(CCR2/5) antagonist, cenicriviroc (CVC), or genetic dele-
tion of CCR2, attenuated PSC-like changes in BV6-treated 
mice . RESULTS: An unbiased analysis of immune cell 
gene expression revealed an increase in monocytes/
macrophages in BV6-injected mouse livers . IHC analysis 
confirmed increased accumulation of macrophages in the 
portal areas of BV6-injected mouse livers compared to 
saline-injected controls . Macrophage accumulation posi-
tively correlated with the onset of the injury . Macrophage 
accumulation was also identified in the portal tracts of PSC 
liver specimens by IHC, an observation further confirming 
the similarities between our mouse model and the human 
disease . Pharmacological inhibition of monocyte recruit-
ment by CVC treatment attenuated liver injury and fibrosis 
in BV6-injected mice based on histological examination, 
serum markers and gene expression analysis . Furthermore, 
CCR2 deficient mice displayed reduced macrophage peri-
portal infiltration and were similarly protected from the 
BV6-induced biliary injury, suggesting a specific involve-
ment of CCR2 . CONCLUSIONS: Our data demonstrate that 
cIAP downregulation in cholangiocytes (as seen in PSC) 
results in macrophage recruitment and activation . Inhi-
bition of macrophage recruitment in vivo decreases liver 
injury and fibrosis . These observations implicate recruit-
ment of monocytes/macrophages in the development of 
sclerosing cholangitis in mice and support its involvement 
in the pathogenesis of PSC . 
Disclosures:

Pamela Vig - Employment: Allergan

Gregory J . Gores - Advisory Committees or Review Panels: Conatus, Jecure
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Coffee mediated effects on transcriptional 
regulation of human UDP-glucuronosyltrans-
ferases (UGTs) during obstructive cholestasis 
(BDL) in a humanized transgenic UGT1A mouse 
model
Steffen Landerer, Sandra Kalthoff, Christian P. Strassburg; 
University Hospital Bonn, Bonn, Germany

Background & aims: Epidemiological data suggest that 
coffee consumption is associated with a lower risk of 
fibrosis progression and lower hepatic inflammation . In a 
humanized transgenic (htg) UGT1A mouse model, coffee 
was shown to significantly induce gene expression of 
human UDP-glucuronosyltransferases (UGTs) which act 
as indirect antioxidants and contribute to cytoprotection . 
Aim of this study was to examine the effect of coffee 
on UGT1A regulation during the development of liver 
fibrosis induced by obstructive cholestasis (BDL) and to 
elucidate the potential role as well as the risk associated 
with common UGT1A polymorphisms (SNPs) in cholestasis 
related diseases . Methods: 14 day BDL and sham oper-
ation, with and without coffee pre- and co-treatment, 
was performed in htgUGT1A-wild type (WT) and htgUG-
T1A-SNP mice (containing a haplotype of 10 common 
UGT1A SNPs) . Serum bilirubin levels were determined and 
UGT1A mRNA expression was quantified by TaqMan-PCR . 
Results: In the liver of htgUGT1A-WT mice, BDL led to 
an upregulation of UGT1A1-, UGT1A6-, UGT1A7- and 
UGT1A9-mRNA . In contrast, UGT1A induction was reduced 
(UGT1A6) or absent in htgUGT1A-SNP mice . Co-treated 
(coffee + BDL) htgUGT1A-WT-mice showed significantly 
increased absolute expression levels and a considerably 
higher induction compared to water drinking WT-mice 
(BDL) . Interestingly, coffee co-treatment also induced 
hepatic UGT1A gene expression in htgUGT1A-SNP-mice, 
although absolute expression levels remained below those 
observed in WT-mice . Furthermore, coffee treatment led 
to a significant reduction of serum bilirubin levels in both 
htgUGT1A-WT and - SNP mice compared to water drinking 
BDL mice . Conclusions: Our study implicates a significant 
activation of UGT1A1, UGT1A6, UGT1A7 and UGT1A9 
expression in htgUGT1A-WT mice in contrast to lower abso-
lute expression levels observed in the presence of SNPs . 
Furthermore, our study provides first evidence of human 
UGT1A gene regulation by coffee during BDL, leading to 
significantly decreased serum bilirubin levels . The eluci-
dated significant activation of human UGTs by coffee may 
represent an explanation for the protective properties of 
coffee on liver diseases including liver fibrosis . In conclu-
sion, a common haplotype observed in 10% of the white 
population, may represent a considerable risk factor for 
cholestasis related diseases and could, in part, be compen-
sated by coffee consumption . As a consequence, the bene-
ficial effects of coffee could serve as a potential strategy 
for therapeutically activating UGT1A transcription .
Disclosures:

Christian P . Strassburg - Advisory Committees or Review Panels: Novartis, 
Roche; Speaking and Teaching: Novartis, Merz, MSD, Falk Pharma, BMS, 
Abbvie

The following people have nothing to disclose: Steffen Landerer, 
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1762
Treatment of cholestatic bile duct ligated 
(BDL) mice with a menin-MLL inhibitor reduces 
biliary damage and liver fibrosis
Laurent Ehrlich1, Chad Hall3, Julie Venter1, Tori White1, 
April O’Brien1, Macey Dilley1, David E. Dostal4,5, Fanyin Meng2, 
Terry Lairmore3, Gianfranco Alpini2, Shannon S. Glaser2; 
1Medicine, Texas A&M Health Science Center, Temple, TX; 
2Research, BS&W DDRC and Medicine, Central Texas Veter-
ans HCS, BS&W and Texas A&M HSC, Temple, TX; 3Surgery, 
Texas A&M HSC and Baylor Scott & White Health, Temple, TX; 
4Medical Physiology, Texas A&M HSC, Temple, TX; 5Research, 
Central Texas Veterans Health Care System, Temple, TX

Introduction: In both BDL and Mdr2-/- mice (models for 
cholestasis), there is increased biliary proliferation and liver 
fibrosis . Menin is a canonical tumor suppressor protein 
coded by the MEN1 gene . We have previously shown that 
inhibition of miR-24 increases menin expression in chol-
angiocarcinoma (CCA) and decreases CCA proliferation/
angiogenesis while increasing tumor fibrosis . Furthermore, 
inhibition of miR-24 increases liver fibrosis in Mdr2-/- mice 
through enhanced menin expression . Since direct evidence 
for the role of menin in the regulation of biliary damage 
and liver fibrosis is lacking, we tested the hypothesis that 
inhibition in menin expression decreases biliary injury and 
liver fibrosis . Methods: Our studies were performed in 
sham and BDL mice that immediately after surgery were 
treated with vehicle or menin-MLL inhibitor (MI-2-2, 20-40 
mg/kg, I .P .) for 1 week before collecting liver tissue used 
for liver sections and RNA isolation, cholangiocytes as well 
as hepatic stellate cells (HSCs, by laser capture microscope, 
LCM) . Then, we measured: (i) menin expression in total 
liver and isolated cholangiocytes and HSCs by qPCR; and 
(ii) intrahepatic biliary mass (IBDM) by CK-19 immunohis-
tochemistry and liver fibrosis by Sirius Red in liver sections . 
We also measured the expression of fibrosis (TGF-β1, 
α-SMA, Fibronectin-1, and Colagen 1α1), and angiogen-
esis (VEGF-A/C, angiopoietins Angpt1/2 and CD31) genes in 
total liver and isolated cholangiocytes and HSCs by qPCR . 
To demonstrate the specificity of menin effects, in vitro 
we treated IMCLs and HSCs with vehicle or menin-MLL 
inhibitor (10 μM, 24 hr) before measuring the expression 
of the aforementioned fibrosis and angiogenesis genes 
by qPCR . Results: The expression of menin increased in 
BDL compared to sham mice but decreased in BDL mice 
treated with a menin-MLL inhibitor compared to control 
mice . BDL-induced increase in liver fibrosis, but not IBDM, 
was reduced by treatment with the menin-MLL inhibitor . 
Similarly, the expression levels of fibrosis was increased in 
cholangiocytes, hepatocytes, and HSCs, increases that were 
blocked in BDL mice treated with the menin-MLL inhibitor . 
In vitro, in IMCLs and HSCs treated with the menin-MLL 
inhibitor there was decreased expression of fibrosis and 
angiogenic markers compared to basal values . Conclusion: 
We have shown that the menin-MLL interaction directly 
modulates liver fibrosis and that inhibition of menin-MLL 
interaction induces a reduction liver fibrosis in cholestatic 
mice . Inhibiting menin function by the small molecule 
menin-MLL inhibitor may be an important approach for 
managing cholangiopathies such as PSC .
Disclosures:

The following people have nothing to disclose: Laurent Ehrlich, Chad Hall, 
Julie Venter, Tori White, April O’Brien, Macey Dilley, David E . Dostal, 
Fanyin Meng, Terry Lairmore, Gianfranco Alpini, Shannon S . Glaser
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Obesity exacerbates the neurological impair-
ments associated to hepatic encephalopathy 
in chronic liver disease
Rafael Ochoa Sanchez, Christopher F. Rose, Melanie Trémblay; 
Hepato-neuro lab, CRCHUM, Department of Medicine, Uni-
versité de Montréal, Montreal, QC, Canada

 Hepatic encephalopathy (HE) is a neuropsychiatric 
syndrome, a major complication of chronic liver disease 
(CLD/cirrhosis) . With an increasing prevalence of obesi-
ty-induced cirrhosis and evidence linking blood-derived 
lipids to neurological impairment, we hypothesize that 
obesity increases the risk, severity and progression of HE . 
AIM: Development of an animal model of cirrhosis and 
obesity to investigate the synergistic effect of obesity and 
CLD on the development of neurological impairment and 
HE . M&M: Animal model of CLD and HE: 6-week bile-duct 
ligation (BDL) rats, as well as Sham-operated controls, 
were used . Inducing obesity: High-fat diet (HFD) was 
given for 3 weeks before BDL or Sham surgery . Groups: 
1 . Obese-BDL rats received HFD for 3 weeks pre-BDL and 
regular diet (RD) for 6 weeks post-BDL; 2 . Lean-BDL rats 
received RD pre- and post-BDL; 3 . Lean-Sham rats received 
RD pre- and post-Sham surgery . Behaviour: Recognition 
memory, motor coordination and muscular strength were 
assessed before surgery, as well as 3 and 6 weeks post-sur-
gery using the novel object recognition, rotarod and grip-
strength tests, respectively . Body-composition (echoMRI): 
Fat vs . lean mass and free water (ascites) were also moni-
tored . RESULTS: Before the surgery, body weight (BW) 
and fat mass of rats on HFD (Obese-BDL) were increased 
in comparison to rats on RD (Lean-BDL and Lean-Sham) . 
3 weeks after surgery, BW, fat mass, lean mass and free 
water were increased in Obese-BDL rats vs . Lean-BDL rats . 
Long-term memory was reduced in Obese-BDL, but not 
in Lean-BDL, vs . Lean-Sham rats . 6 weeks after surgery, 
similar to Lean-BDL rats, Obese-BDL rats lost BW, fat and 
Lean mass, while free water increased vs . Lean-Sham rats . 
Motor coordination, forelimb strength and long-term 
memory were impaired in Obese-BDL rats in comparison to 
Lean-BDL or Lean-Sham rats, whereas hind-limb strength 
and short-term memory were impaired in both Obese- and 
Lean-BDL rats, compared to Lean-Sham rats . CONCLUSION: 
HFD induces obesity features in healthy non-cirrhotic rats . 
Such effects are maintained in cirrhotic-BDL rats . Obesity 
also accelerates the accumulation of free water in cirrhot-
ic-BDL rats . Interestingly, some neurological impairments 
are detected in Obese-BDL but not in Lean-BDL rats (long-
term memory), while others are exacerbated (motor coor-
dination, forelimb strength) . This new animal model of 
CLD and obesity suggests a synergistic effect, which accel-
erates and worsens the disease-associated abnormalities 
observed in CLD and HE . Thus, obesity-induced cirrhosis in 
patients may result in more complex neurological manifes-
tations, suggesting more susceptibility to poor neurolog-
ical performance .
Disclosures:
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1764
Protective effect of phosphatidylcholine 
against lysophosphatidylcholine-induced cyto-
toxicity in cholangiocytes: a potential thera-
peutic target in cholangiocarcinoma
Akiko Sugiyama, Keishi Kanno, Susumu Tazuma, Nobu-
suke Kishikawa, Kao Jinde, Toshikazu Ohigashi, 
Tomoki Kobayashi; Hiroshima University Hospital, Hiroshima, 
Japan

Background: Pancreaticobiliary maljunction and intra-
hepatic gallstone are notably at risk for cholangiocarci-
noma (CCA) . Lysophosphatidylcholine (LPC) is elevated in 
bile of these patients . We have previously reported that 
LPC caused cytotoxicity in cholangiocytes with oxidative 
damage and senescence-associated secretory phenotype 
(SASP) (Shimizu R, et al . J Hepatobiliary Pancreat Sci . 2015) . 
Aim: To reveal the protective effect of PC on LPC-induced 
cholangiocyte cytotoxicity with focus on induction of 
oxidative stress and SASP . Methods: MMNK1, a human 
immortalized biliary epithelial cell line, was treated with 
100μM of LPC to obtain conditioned media (CM) . HuH28, a 
human CCA cell line, was cultured in the CM to evaluate cell 
proliferation . ROS production was quantified by measure-
ment of intracellular DCF fluorescence . Oxidative stress 
was evaluated by thiobarbituric acid reactive substances 
(TBARS) and 8-OHdG assay . To examine the influence of 
PC on LPC-induced cellular senescence, senescence-asso-
ciated-β-galactosidase (SA-β-gal) activity was evaluated . 
The expression of genes involved in oxidative damage and 
SASP were quantified by real-time PCR . The concentration 
of SASP components in the culture media were determined 
with cytokine assay . Results: Cell proliferation of HuH28 
cultured in the CM was significantly increased by 7 .7-fold 
presumably due to some factors secreted by MMNK-1 in 
response to LPC . Simultaneous addition of PC reduced 
ROS generation in MMNK-1 stimulated by LPC identically 
to N-acetyl cysteine, a non-specific antioxidant . Consis-
tently, the presence of PC decreased lipid peroxide level as 
assessed by TBARS assay . The 8-OHdG level also remained 
at control level by the treatment of PC . SA-β-gal activity 
was significantly upregulated by LPC, and it returned to 
basal level in the presence of PC . The gene expression of 
p21, a cellular senescence regulator, decreased by -28 .5% 
by PC . The gene expression of SASP components, including 
IL-8, IL-6, TGFβ and CCL2, were significantly upregulated 
by LPC treatment, and these changes were reduced in the 
presence of PC . In accordance, the protein level of SASP 
components secreted into culture media was also signifi-
cantly decreased by the treatment of PC . Conclusions: 
These data demonstrate that LPC induces cellular senes-
cence in cholangiocyte to secrete SASP components which 
enhances cell proliferation of CCA . PC protects cholangio-
cyte against LPC-induced cytotoxicity with prevention of 
oxidative stress and cellular senescence, suggesting PC as 
potential target to inhibit carcinogenesis as well as tumor 
progression caused by LPC .
Disclosures:
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Exposure to gulf war illness-related chemicals 
increases susceptibility to cholestatic liver 
injury by enhancing CD11b+ macrophage/
monocyte infiltration into the liver
Jessica Kain1,2, Anca Petrescu1,2, Stephanie Grant1,2, 
Gabriel A. Frampton1,2, Matthew McMillin2,1, Amy Wyatt1,3, 
Maheedhar Kodali1,2, M. Karen Newell-Rogers1, 
Ashok Shetty2,1, Sharon DeMorrow1,2; 1Texas A&M HSC Col-
lege of Medicine, Temple, TX; 2Central Texas Veterans Health-
care System, Temple, TX; 3University of Mary Hardin-Baylor, 
Belton, TX

Gulf war illness (GWI) describes a chronic multisymptom 
disorder affecting military veterans of the 1990-91 Persian 
Gulf War . GWI has been linked to exposure to chemi-
cals including the anti-nerve gas drug pyridostigmine 
bromide (PB) and pesticides (eg DEET or permethrin), with 
a combination of these chemicals likely increasing patho-
genesis . Veterans with GWI exhibit prolonged, low-level 
systemic inflammation, though whether this impacts the 
liver is unknown . Furthermore, while no evidence exists 
that GWI-related chemicals cause any particular liver 
pathology, the prolonged low-level inflammation may 
alter the liver’s response to insults such as cholestatic 
injury . The aim of this study was to assess the effects of 
GWI-related chemicals on macrophage infiltration into the 
liver and determine its influence on cholestatic liver injury . 
Methods: Male Sprague Dawley rats were treated with 
PB (2mg/kg/day; gavage), DEET (60 mg/kg/day, dermal 
application) and Permethrin (0 .2 mg/kg/day) followed by 
manual restraint stress (15 minutes) daily for 28 consec-
utive days . Ten weeks after the last treatment, GWI rats 
or naïve age-matched controls underwent bile duct liga-
tion (BDL) or sham surgeries . Macrophage infiltration 
was assessed using immunofluorescence for F4/80 and 
CD11b . Proinflammatory cytokines were assayed in liver 
and serum by qPCR and EIA . Liver pathology was assessed 
by H&E staining, serum chemistries, ductular reaction 
(by qPCR and IHC for CK-19) and liver fibrosis (Sirius red 
staining, qPCR of Coll 1A1, α-SMA and TGFβ by qPCR and 
IHC) . Results: Exposure to GWI-related chemicals alone 
increased the expression of IL-6, TNFα, and the number 
of CD11b+/ F4/80+ macrophages surrounding intrahepatic 
bile ducts, but had no effects on liver damage, intrahe-
patic biliary mass, or fibrosis when measured 10 weeks 
after the last GWI exposure . However, GWI-treatment 
caused increased liver damage, ductular mass and fibrosis 
after BDL compared to naïve rats after BDL . Conclusion: 
Exposure to GWI-related chemicals resulted in a sustained 
increase of infiltrating macrophages into the liver and 
higher level of proinflamatory cytokines without causing 
liver damage 10 weeks after exposure . However, subse-
quent cholestatic liver injury in GWI rats enhanced liver 
pathology when compared to naïve animals . Taken 
together, these data suggest that GWI patients could be 
predisposed to developing worse liver pathology, possibly 
due to low-level inflammation of the liver when compared 
to patients without GWI .
Disclosures:
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Cholecystectomy increases secondary bile 
acids in the liver and results in liver injury in 
male but not female mice
Dongke Yu1, Shi-Ying Cai1, Albert Mennone1, Lee Hagey2, 
James L. Boyer1; 1Liver center, Yale University, New Haven, CT; 
2Department of Medicine, University of California San Diego, 
La Jolla, CA

Background: Cholecystectomy (XGB) is a common surgery 
for patients with gallbladder diseases . However, recent 
work has suggested that interrupting the cholehepatic 
circulation of bile acids by removal of the gallbladder may 
lead to detrimental effects such as increasing the hydro-
phobicity of the bile acid pool, with subsequent problems, 
especially in patients with underlying disease, such as cystic 
fibrosis or liver cirrhosis . Aims: To assess the effects of XGB 
on the composition of the bile acid pool and liver function 
in mice . Methods: 4-week-old FVB/N male and female mice 
underwent XGB or sham surgery . After 1 month, animals 
were sacrificed and samples of plasma, urine (from the 
bladder), liver, kidney, ileum and feces were collected 
for further analyses . Bile acid composition was analyzed 
using LC-MS/MS . Results: Blinded assessment of liver 
histology revealed that both bile duct proliferation and 
inflammation were significantly increased in males after 
XGB compared to their sham controls (p<0 .05), while only 
inflammation was increased in females after XGB (p<0 .05) . 
Ck19 immunuohistochemistry confirmed a 21% increase 
in bile duct proliferation in the male XGB group (p<0 .05) . 
Plasma ALT levels were also significantly increased in the 
male XGB group, but not in the female XGB group . Bile 
acid levels in plasma, liver and feces were not different 
from their sham controls in either XGB groups . However 
secondary bile acids, sulfated di- and mono-hydroxy C27 
bile acids, were increased in the livers of males by 1 .8% 
after XGB, whereas hydrophilic quinti-hydroxy C24 bile 
acids were decreased in these XGB males . Liver mRNA 
expression of Cyp7a1 was significantly decreased by 54% 
in male but not female XGB groups compared to their 
sham controls (p<0 .05) . In addtion, liver mRNAs expression 
of bile acid transporters (Bsep/Abcc11 and Osta/Slc51a) 
were significantly increased only in the XGB males . In 
contrast, liver Cyp2b10 mRNA levels were increased by 2 
fold in female XGB but not male XGB groups, and there 
was no change in Ntcp/Slc10a1 expression among different 
groups . Liver Asbt and Cyp3a11 mRNA levels were signifi-
cantly increased in both male and female XGB groups 
(p<0 .05), whereas liver Ck19 and Tgr5 mRNA were signifi-
cantly increased only in the male XGB group by 54% and 
36%, respectively (p<0 .05) . Conclusion: Cholecystectomy 
resulted in an increase in the hydrophobicity of liver bile 
acids and mild liver injury in male but not female mice . 
These gender differences suggest that cholecystecomy 
might aggravate preexisting liver injury in males, and 
suggest that further study on the effects of cholecystec-
tomy in male patients with liver disease is warranted .
Disclosures:
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NK cells in the ascites of patients with 
advanced liver cirrhosis are phenotypically 
distinct from blood and liver NK cells and may 
be involved in antibacterial defense
Philipp Lutz2,1, Hannah C. Jeffery2, Nicholas Jones3, 
Jane Birtwistle5, Jacob Nattermann1, Ulrich Spengler1, Chris-
tian P. Strassburg1, David H. Adams2,4, Ye H. Oo2,4; 1Depart-
ment of Internal Medicine I, University of Bonn, Bonn, 
Germany; 2Centre for Liver Research and National Institute 
of Health Research Liver Biomedical Research Unit Birming-
ham, Institute of Immunology and Immunotherapy, University 
of Birmingham, Birmingham, United Kingdom; 3Institute of 
LSwansea University Medical School, University of Swansea, 
Swansea, United Kingdom; 4University Hospital of Birming-
ham NHS Foundation Trust, Birmingham, United Kingdom; 
5Human Biomaterial Resource Centre, University of Birming-
ham, Birmingham, United Kingdom

Background: Ascites accumulates frequently in patients 
with liver cirrhosis . A complication of ascites is spontaneous 
bacterial peritonitis (SBP), a life-threatening bacterial 
infection caused by bacterial translocation . However, little 
is known about ascites as an immune cell compartment . 
Therefore, we compared lymphocyte phenotype and func-
tion in liver tissue, blood and ascites to see if distinct cell 
types mediate immune responses in the different compart-
ments . Methods: Blood, ascites and liver explants from 
patients with advanced liver disease were studied . Mono-
nuclear cells were extracted by density centrifugation 
and phenotyping was carried out using flow cytometry . 
Migration and cell metabolism were assessed by tran-
swell assays and using Seahorse technology, respectively . 
Results: Ascites, blood and liver explants (n=26) from 43 
patients without SBP were studied (74% male; median 
age 53 years; alcoholic cirrhosis in 51%) . Frequencies of B-, 
CD4-, CD8- T-regulatory, MAIT- and γδ T-cells were similar 
between blood and ascites . However, NK cell frequency 
was increased in ascites compared to blood (median 27% 
vs 7%; p<0 .001), but not to liver (33%; p=0 .06) . Most NK 
cells in ascites were CD16positive (73% vs 83% in blood and 
41% in liver; p<0 .01) . Expression of the activating receptor 
NKG2D was decreased on ascites and liver CD16positive NK 
cells (p=0 .009), while expression of the inhibitory receptor 
NKG2A was similar on blood (64%) and ascites (57%) 
CD16positive NK cells, but decreased in liver (45%; p=0 .02) . 
As demonstrated by HLA-DR expression, ascites and liver 
CD56dim NK cells were more activated compared to blood 
(22%, 29% and 11%, respectively; p=0 .03) . Consistently, 
maximal respiration of NK cells was significantly increased 
in ascites compared to blood, indicating a greater capacity 
to respond to activation . CD16positive NK cells expressed 
higher levels of CXCR3 in ascites compared to blood and 
liver, allowing them to respond to increased ascites levels 
of CXCL10 secreted by CD14positive monocytes/macro-
phages . Upon stimulation of mononuclear cells with Esch-
erichia coli (E . coli), NKG2D expression was downregulated 
(p<0 .005), while Interferon-γ (IFNγ) secretion mediated by 
IL-12 and IL-18 was observed in ascites NK cells, but not 
blood NK cells . The inflammatory response of CD14positive  
monocytes/macrophages to stimulation with E . coli was 
modulated by blocking IFNγ . Conclusion: NK cells are 
enriched in the ascites of patients with advanced liver 
disease and differ from their blood and liver counterparts . 
They are implicated in local immune defense against trans-
locating bacteria by interacting with monocytes/macro-
phages .
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Rising Trend and Poor Waitlist Outcomes in 
Young Adult Liver Transplant Registrants with 
Alcoholic Liver Disease
George Cholankeril1, Chiranjeevi Gadiparthi1, Usman Rahim2, 
Aparna Goel2, Puneet Puri3, Shiv K. Sarin4, Aijaz Ahmed2; 
1Division of Gastroenterology and Hepatology, University of 
Tennessee Health Science Center, Memphis, TN; 2Division of 
Gastroenterology and Hepatology, Stanford University School 
of Medicine, Stanford, CA; 3Gastroenterology and Hepa-
tology, Virginia Commonwealth University, Richmond, VA; 
4Hepatology, Institute of Liver and Biliary Sciences, New Delhi, 
India

Background: Current trends have shown an increase in 
alcohol-related mortality in young adults . We aim to 
analyze age- and gender -specific temporal trends and 
outcomes among new waitlist registrants (NWR) with 
chronic alcoholic liver disease (ALD) . Methods: Using the 
United Network for Organ Sharing database, we evalu-
ated all adult liver transplant (LT) NWR with ALD from 
2007 to 2016 . NWR were stratified by age (18-34, 35-49, 
50-64, and 65+) and gender . Chi-square test was performed 
to compare clinical data including Model for End-Stage 
Liver Disease (MELD) score, dialysis dependency (DD) and 
need for mechanical ventilation (MV) . Statistical signifi-
cance was reached with p <0 .05 . Results: From 2007-2016, 
there were 89,827 adult LT NWR, of which 25,887 (28 .8%) 
had ALD . Majority of NWR with ALD were male (77 .0%) . 
NWR aged 35-49 years had the highest percentage with 
ALD (39 .4%), rising 5 .1% annually and reaching 50 .0% in 
2016 . The percentage of NWR aged 18-34 years with ALD 
doubled from 10 .1% in 2007 to 23 .2% in 2016 (Figure) . 
The percentage of female NWR with ALD increased 2 .1% 
annually accounting for 25 .1% of NWR with ALD in 
2016 . NWR with ALD aged 18-34 years had the highest 
percentage of females (34 .0%) in 2016 . NWR with ALD 
aged 18-34 (versus the remaining ALD patients) presented 
with a significantly higher MELD score at listing (26 .9 vs 
19 .4, p <0 .001) with higher DD (19 .8% vs 7 .4%, p <0 .001) 
and respiratory failure requiring MV (6 .9 % vs . 1 .9%, 
p <0 .001) . NWR with ALD aged 18-34 had a higher risk 
for 90-day waitlist mortality compared to all other NWR 
with ALD (HR 1 .87, p <0 .001) . Conclusion: We report an 
alarming rise in ALD-related NWR under the age of 50 
years who presented with significantly higher severity of 
illness leading to increasing waitlist mortality .
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Annual age-specific rate of new waitlist registrants with 
alcoholic liver disease (per 100 new waitlist registrant addi-
tions) from 2007-2016 .
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Performance of the calprotectin assay in 
ascitic fluid using the Quantum Blue® Reader 
for the diagnosis of spontaneous bacterial 
peritonitis in cirrhotic patients (The CADRISLA 
Study)
Delphine Weil1, Sophie Chassagne2, Alexandra Heurgué-Ber-
lot3, Jean Paul Cervoni1, Thomas Feron3, Thérèse Jaeger2, 
Céline Grandvallet Plantin2, Hélène Barraud4, Isa-
belle Aimone-Gastin5, Gérard Thiefin3, Emilie Muel1, Jean-
Pierre Bronowicki4, Elisabeth Monnet1, Vincent Di Martino1, 
Karine Bardonnet2, Thierry Thevenot1; 1Service d’Hépatolo-
gie, CHRU de Besançon, Besançon, France; 2Service de Biolo-
gie médicale, CHRU de Besançon, Besançon, France; 3Service 
d’Hépato-gastroentérologie, CHU de Reims, Reims, France; 
4Service d’Hépato-gastroentérologie, CHU de Nancy, Nancy, 
France; 5Laboratoire de Biochimie-Biologie Moléculaire-Nutri-
tion-Métabolisme, CHU de Nancy, Nancy, France

Background: The prompt diagnosis of spontaneous bacte-
rial peritonitis (SBP) in cirrhotic patients is paramount . We 
aimed to evaluate the performance of the calprotectin 
(glycoprotein synthesized mainly by polymorphonuclear 
neutrophils, PMNs) assay in ascitic fluid (AF) with the 
Quantum Blue® Reader (BÜHLMANN Laboratory, Switzer-
land) for the rapid diagnosis of SBP . Methods: AF from 
119 consecutive cirrhotic patients admitted for ascites was 
prospectively collected between May 2016 and May 2017 
in 3 French centers . Bloody and chylous AF and secondary 
peritonitis were excluded . The diagnosis of SBP was based 
on PMNs >250/mm3 in AF using a manual PMN count 
under a light microscope, a time-consuming procedure . 
The Quantum Blue® Reader is based on a sandwich-type 
immunoassay that quantifies calprotectin in 12 minutes . 
In a preanalytical phase on 26 AF, we analyzed inter- (DW 
and TJ) and intra-observer (TJ, dosage at day1 and day3) 
reproducibility and the transport modalities of samples; 
next, the optimal calprotectin threshold using the Youden 
index to diagnose SBP was searched . Results: Correlations 

(Pearson’s r) and concordances (bias in % difference) for 
inter-observer were respectively r= 0 .95 (95%CI: 0 .89-0 .97, 
p<0 .0001) and 5 .8% (95%CI: -50 to +61), and for intra-ob-
servers respectively r= 0 .95 (0 .89-0 .98; p<0 .0001) and 10% 
(95%CI: -52 to +72) . We observed higher levels of calpro-
tectin for samples transported in a pneumatic tube system 
than for hand-carried samples; consequently, all analyzes 
were hand-carried . A total of 239 AF was collected from 
119 patients . Characteristics of patients were: mean age 
61 .8±11 .8 years, men 82 .3%, alcoholic cirrhosis 79%, mean 
Child-Pugh score 10 .3±2 .1, median MELD 18 (IQR: 14-23) 
and 29 had a SBP . Patients with SBP had higher levels of 
calprotectin (median [IQR]: 1 .81 [1 .67-1 .81] vs 0 .26 [0 .17-
0 .54] μg/mL, p<0 .001), PMNs in AF (929 [363-3080] vs 6 
[2-20], p<0 .001) and C-reactive protein (53 [30-83] vs 24 
[12-40], p<0 .001) . Correlation between calprotectin and 
PMNs in AF was r= 0 .59 (95%CI: 0 .49-0 .67, p<0 .001) and 
between calprotectin and CRP was r= 0 .40 (95%CI: 0 .29-
0 .51, p<0 .001) . AUROC of calprotectin was 0 .93 (95%CI: 
0 .84-0 .96) for the diagnosis of SBP . The optimal threshold 
of calprotectin to diagnose SBP was 1 .54 μg/mL (specificity: 
92 .2%, sensitivity: 93 .5%, positive predictive value: 67%, 
negative predictive value: 98 .8%) . Conclusion: Calpro-
tectin is highly correlated with the number of PMNs in 
AF . At a calprotectin threshold of 1 .54 μg/mL using the 
Quantum Blue® Reader, the performance of calprotectin 
for the rapid diagnosis of SBP is excellent and should be 
externally validated .
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A novel TIPS-controlled expansion stent for 
the treatment of severe portal hypertension. A 
single center experience.
Ioannis Petridis1, Riccardo Volpes1, Adele D’Antoni1, 
Giada Pietrosi1, Luigi Maruzzelli2, Roberto Miraglia2, 
Angelo Luca2; 1Hepatology and Gastroenterology, ISMETT-
IRCCS, Palermo, Italy; 2Department of Diagnostic and Thera-
peutic Services, ISMETT-IRCCS, Palermo, Italy

Background and Aims: In cirrhotic patients with severe 
portal hypertension (refractory ascites and gastrointestinal 
bleeding) the use of Transjugular Intrahepatic Portosys-
temic Shunt (TIPS) is recently becoming a main treatment 
option . As side effect of the procedure, after TIPS place-
ment some patient may experience portosystemic enceph-
alopathy (PSE), whose onset seems to be directly correlated 
with the diameter of the stent used for TIPS . This has 
prompted many Centers to adopt conventional covered 
or uncovered stents with an under-dilated diameter at the 
placement time but which passively auto-expands into a 
nominal diameter after a period of 5-6 weeks . Hereby we 
report our single Center experience in patients who under-
went TIPS placement using controlled expansion stent 
(Viatorr CX®; VTX) . Methods: 22 cirrhotic pts with compli-
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cations of severe portal hypertension (refractory ascites or 
gastrointestinal bleeding) underwent TIPS placement by 
using a VTX stent . Clinical, biochemical and doppler ultra-
sound were obtained in all 22 pts the day before the TIPS 
creation, and 24 hours, 4 and 12 weeks after TIPS creation . 
Results: Refractory ascites was the main indication for 
the TIPS (18 out of 22 pts) . Medium follow-up after TIPS 
placement varied from 2 to 10 months . In all 22 pts the 
stent was under-dilated to 8 mmHg and no major or minor 
complications were reported during and after the proce-
dure . A significant reduction of the porto-caval gradient 
(PPG), defined as reduction below 10 mmHg or reduction 
of at least 20% of the initial value, was obtained in all 22 
pts . Average PPG pre-TIPS was 17 .5 mmHg and post TIPS 
was 7 mmHg . New onset of PSE grade I-II after TIPS was 
registered in 4 pts (18%), whereas no-one of the 4 pts who 
had history of PSE before TIPS placement experienced PSE 
recurrence after TIPS . TIPS partially or completely resolved 
portal vein thrombosis in 10 out of 12 pts (83%) . No recur-
rence of bleeding episode and disappearance of ascites was 
observed in 16 out of 22 pts (72%) . 2 pts underwent liver 
transplant 2 and 3 months after TIPS placement because 
for their end stage liver disease . Death occurred in 4 pts, 
all for septic complications related to their underlying liver 
disease . Only 1 pt needed a procedure of dilation of the 
stent from 8 to 10 mm, due to ascites persistence . In all 22 
pts no MELD change was observed in a 3 month period 
after TIPS placement . Conclusions: Controlled-expansion 
stent for TIPS procedure can be safely performed in pts 
with complicated, sever portal hypertension, and it is asso-
ciated with a satisfying clinical response and short-term 
outcome .
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Frailty index is a strong predictor of both 
in-hospital outcomes and after-discharge 
mortality in cirrhotic patients.
Gaia Caccamo1, Giorgio Basile2, Domenica Vadalà1, Ser-
gio Maimone1, Maria Stella Franzè1, Krizia Sitajolo1, 
Giovanni Squadrito1, Giovanni Raimondo1; 1Unit Of Clinical 
and Molecular Hepatology, Azienda Ospedaliera Universi-
taria G. Martino di Messina, Messina, Italy; 2Unit of Geriat-
rics, Azienda Ospedaliera Universitaria Policlinico G. Martino, 
Messina, Italy

Background . Frailty is a multiply determined vulnerability 
state causing a higher risk of adverse outcomes including 
death . Aim: To evaluate the impact of the frailty measured 
by Rockwood frailty index (FI) on in-hospital outcomes 
and mortality after discharge in a cohort of hospitalized 
cirrhotic patients . Methods: We applied the FI to 101 
cirrhotic patients (72% male; 65 .6 years±12 .2 SD) consecu-
tively hospitalized from January to December 2015 . Using 
medical, nursing and laboratory records we estimated FI 
taking into account 45 potential combinable deficits . The 
ratio between the number of deficits presented by each 
patient and the 45 considered deficits corresponds to FI: a 
value >0 .25 identifies a frail patient . Results: Cirrhosis was 
cryptogenic in 40% of cases, viral in 39%, alcoholic in 21% . 
CPT class distribution was 51A/30B/20C, median MELD 
score was 11 .0(6 .0-29 .0) . Thirty-five/101 (34 .6%) were 
frail at admission (FI-a) and 29/101 (28 .7%) at discharge 

(FI-d) . No difference was found in FIa between CPT-B and 
C [16/30(53 .3%) vs 15/20(75%), p=0 .1] . Frail patients had a 
longer in-hospital stay (17±14 .8 vs 10 .8±14 .3 days; p=0 .04); 
a higher probability of re-hospitalisation within 3 months 
[23/35(65 .7%) vs 40/66(60 .6%) p=0 .005]; a higher in-hos-
pital mortality [5/35(14 .3%) vs 2/66(3%), p=0 .03]; a higher 
mortality either at 3months [14/29 (48 .3%) vs 8/72 (11 .1%), 
p< .001], 6months [18/29(62 .1%) vs 10/72(13 .8%), p< .001], 
and 12months [18/29(62 .1%) vs 16/72(22 .2%), p< .001] . 
Patients with a FI-d>0 .25 had a risk of mortality higher 
than that predicted by CPT and MELD as shown in the table 
below . Conclusion. FI is a very strong predictor of in-hos-
pital outcomes as well as of mortality after discharge in 
cirrhotic patients.
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Fractional Excretion Of Urea Is A Simple Tool To 
Aid The Differential Diagnosis of Acute Kidney 
Injury in Advanced Liver Disease
Kavish R. Patidar1, Le Kang2, Jasmohan S. Bajaj1, Moham-
mad Siddiqui1, Daniel Carl3, Arun J. Sanyal1; 1Gastroenter-
ology, Hepatology and Nutrition, Virginia Commonwealth 
University, Glen Allen, VA; 2Biostatistics, Virginia Common-
wealth University, Richmond, VA; 3Nephrology, Virginia Com-
monwealth University, Richmond, VA

BACKGROUND Acute kidney injury (AKI) is a leading cause 
of mortality in patients with advanced liver disease . A key 
differential diagnosis of AKI is the separation of acute 
tubular necrosis (ATN) vs pre-renal (PR) or hepatorenal 
syndrome (HRS) . Traditional biomarkers such as Fractional 
Na excretion (FeNa) are inaccurate due to their sensitivity 
to diuretic use and newer biomarkers are neither routinely 
available nor qualified for this context . There is thus a need 
for a simple clinical aid to separate ATN vs other causes of 
AKI . Urea excretion is perfusion and diffusion-dependent 
and thus less affected by diuretics and could be leveraged 
for this purpose . HYPOTHESIS Fractional excretion of urea 
(FeUrea) can separate AKI from PR and HRS from ATN . 
AIM Evaluate the diagnostic ability of FeUrea in adjudi-
cating between PR, HRS, and ATN within 24h of admission 
for AKI in decompensated cirrhotic patients with ascites . 
METHODS The utility of FeUrea was modeled in a test 
cohort (n=50) and validated in an independent cohort (n= 
50) . Lab values were obtained within 24h of admission . 
FeUrea was calculated [(Serum Creatinine x Urine Urea)/
(Serum Urea x Urine Creatinine)%] . AKI and etiology of 
AKI were defined per IAC criteria (HRS) and KDIGO guide-
lines (PR and ATN) . All cases were clinically adjudicated 
by an expert nephrologist/hepatologist during the hospi-
talization . HRS and ATN diagnoses required agreement 
amongst both services . AUC were created for adjudicating 
between etiologies of AKI . Youden index was used to 
define optimal cut-offs (CO), sensitivity% (Sn), and spec-
ificity% (Sp) . Optimal CO in the test cohort were applied 
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to the validation cohort for Sn/Sp and bootstrapped across 
the entire cohort (n=100) . RESULTS AKI etiology was 
adjudicated as follows: [Test:Validation (n): PR 21:21, HRS 
18:15, ATN: 11:14] . All were on diuretics at time of admis-
sion . Median FeUrea were statistically different across all 
etiologies of AKI in the test cohort (PR 30 .1 vs HRS 20 .2 
vs ATN 42 .3, p=<0 .001) and validation cohort (PR 24 .5 vs 
HRS 13 .3 vs ATN 45 .6, p=<0 .001) . The AUC (CO, Sn/Sp) 
for FeUrea was 0 .96 (33 .41, 85/100) for ATN vs non-ATN, 
0 .87 (28 .16, 75/83) for HRS vs non-HRS, and 0 .81 (21 .35, 
90/61) for PR vs HRS . When these CO were applied to the 
validation cohort, the Sn/Sp were maintained for ATN vs 
non-ATN (93/97), HRS vs non-HRS (100/63), and for PR vs 
HRS (67/80) . After bootstrapping, the Sn/Sp for FeUrea in 
the ATN vs non-ATN, HRS vs non-HRS, and PRA vs HRS 
was 88/96, 63/97, and 55/87 respectively . CONCLUSIONS 
FeUrea may be an early diagnostic biomarker to differ-
entiate between the etiologies of AKI in decompensated 
cirrhotics with ascites on diuretic therapy . 
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Terlipressin Use, Transplant Rate, and 
Post-Transplant Outcomes in Patients With Type 
1 Hepatorenal Syndrome (HRS)
Samuel Sigal1, Khurram Jamil2, Stephen Chris Pappas4, 
Arun J. Sanyal3, Singyue Huang2; 1Medicine, Montefiore Medi-
cal Center, Bronx, NY; 2Mallinckrodt, Hampton, NJ; 3Medicine, 
VCU Medical Center, Richmond, VA; 4Orphan Therapeutics, 
Lebanon, NJ

Background: Untreated hepatorenal syndrome (HRS) is 
frequently the terminal event for a patient with cirrhosis, 
which accounts for the importance of serum creatinine 
(Cr) in the Model for End-Stage Liver Disease (MELD) Score 
used for prioritizing liver transplantation . Because treat-
ment of HRS may lower Cr and thus lead to a lower MELD 
score, it could potentially adversely affect probability of 
liver transplantation . However, cirrhotic patients with 
renal failure requiring renal replacement therapy (RRT) 
frequently do not tolerate RRT, therefore utilization of 
hospital resources (ICU length of stay [LOS]) is significantly 
greater for patients receiving transplants while on RRT . 
The goal of this analysis was to assess the effect of terli-
pressin (T) versus placebo (P) therapy on liver transplant 
rates and requirement for RRT in the pooled analysis of 
largest prospective database of HRS studies . Methods: Liver 
transplant rates, and requirement for RRT, and survival of 
potential liver transplant recipients recruited from US sites 
(non-alcoholic hepatitis, age < 70 years) without hepatocel-
lular carcinoma enrolled in the OT-0401 and REVERSE trials 
were assessed during drug therapy and at Day 30 and Day 
90 post-treatment . Results: 125 of 308 subjects met entry 
criteria (T: 66; P: 59) . Between the 2 groups, liver transplant 
rates during study drug administration (up to Day 14) and 
by Day 30 and by Day 90 post-treatment were similar (T: 

27 .3%, 43 .9%, and 47 .0%; P: 27 .1%, 47 .5% and 59 .3%, 
respectively); while requirement for RRT for patients with 
a transplant was slightly more than double in the placebo 
group (T: 12 .1%, 17 .2% and 15 .4%; P: 24 .5%%, 28 .1%, and 
32 .3%, respectively) . With T, overall incidence of RRT for 
patients who received a transplant by Day 90 was almost 
half of P (15 .2% [n=10] versus 28 .8 % [n=17], respectively; 
P= 0 .06) . Transplant-free, RRT-free survival at Day 90 was 
higher for those receiving T compared with P (16 .7% vs 
15 .3%, respectively) . Conclusions: In the pooled analysis, T 
use was not associated with decreased transplant rates as 
compared with P . For patients receiving T compared with 
P, requirement for RRT was decreased by almost half . 
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Dose Dependent Impact of Proton Pump Inhib-
itors on the Clinical Course of Spontaneous 
Bacterial Peritonitis
Tammo L. Tergast1, Hans Laser2, Anika Wranke1, 
Michael P. Manns1,3, Markus Cornberg1,3, Benjamin Maas-
oumy1,3; 1Department of Gastroenterology, Hepatology and 
Endocrinology, Hannover Medical School, Hannover Medical 
School, Hannover, Germany; 2Centre for Information Manage-
ment (ZIMt), Hannover Medical School, Hannover, Germany; 
3German Centre for Infection Research (Deutsches Zentrum 
für Infektionsforschung DZIF), Hannover/Braunschweig, Ger-
many

Introduction: Spontaneous bacterial peritonitis (SBP) is a 
common and severe complication in patients with decom-
pensated liver cirrhosis leading to acute kidney injury 
(AKI), hepatic encephalopathy (HE) and high mortality . 
Proton pump inhibitors (PPI) are widely used in cirrhotic 
patients and can alter the intestinal microbiota . However, 
the impact of PPI on the incidence and clinical course of 
SBP remains controversial . Patients and methods: In this 
study, 613 consecutive patients with liver cirrhosis who 
underwent paracentesis were included . All patients were 
carefully evaluated for PPI intake . Results: PPI were used 
by 506 (83%) patients at the time of the first paracen-
tesis . SBP incidence at the first paracentesis did not differ 
between the PPI and the no-PPI group (24% vs . 24%; 
p=0 .9) . However, the intake of PPI was associated with 
an ameliorated clinical course of SBP . Patients taking PPI 
developed more frequently AKI (71% vs . 43%; p=0 .002), 
severe HE (15% vs . 0%; p=0 .04) and showed an increased 
mortality (24% vs . 0%; p=0 .008) within 28 days after SBP 
diagnosis . Higher PPI dosages >40 mg/d were associated 
with severe HE (23% vs . 11%; p=0 .02) and mortality (32% 
vs . 19%; p=0 .02) compared with lower dosages of 10-40 
mg/d . High dose PPI usage remained a statistical signif-
icant risk factor for 28-day mortality in the multivariate 
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analysis (HR 1 .86, p=0 .046) . Of note, there was no effect 
of PPI on AKI, severe HE and mortality in patients without 
SBP, irrespective from the applied PPI dosage . Conclusion: 
PPI have a limited impact on SBP incidence in patients with 
decompensated liver cirrhosis . However, PPI intake is asso-
ciated with an adverse outcome in patients with SBP . Thus, 
indication for PPI should be evaluated carefully in these 
patients . High PPI dosages should be avoided .
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Trajectory of Serum Creatinine in Liver Trans-
plant Candidates Identifies Patients at High 
Risk of Mortality
Allison J. Kwong1, Ajitha Mannalithara1, Scott W. Biggins2, 
Sumeet K. Asrani3, Danielle Brandman4, Peter L. Abt5, 
Julie Heimbach6, W. Ray Kim1; 1Division of Gastroenterology 
and Hepatology, Stanford University, Stanford, CA; 2Univer-
sity of Washington, Seattle, WA; 3Division of Hepatology, 
Baylor University Medical Center, Houston, TX; 4Division of 
Gastroenterology, University of California, San Francisco, San 
Francisco, CA; 5Transplant Surgery, University of Pennsylvania, 
Philadelphia, PA; 6Surgery, Mayo Clinic, Rochester, MN

Background: Renal failure in patients with end-stage 
liver disease is a major cause of morbidity and mortality . 
With the hypothesis that recent LT candidates experience 
higher renal morbidity, we used longitudinal serum creat-
inine measurements to identify patterns of creatinine 
trajectory for liver transplant (LT) candidates with cirrhosis 
and normal renal function at baseline . Methods: All adult 
primary LT candidates with baseline MELD ≥ 15 and serum 
creatinine < 1 .5 mg/dL were identified in the OPTN/UNOS 
registry data . Cohort 1 included waitlisted patients as 
of January 1, 2009, and Cohort 2 as of January 1, 2014 . 
Group-based trajectory modeling was performed to iden-
tify latent subpopulations with heterogeneous disease 
trajectories, based on changes in creatinine over the 1 year 
of follow-up . Trajectories with similar patterns were cate-
gorized into groups . Kaplan-Meier survival curves were 
used to assess 1-year transplant-free survival among trajec-
tory groups . Results: Three distinct trajectory groups were 
identified in Cohort 1 (n=1,773), including 1,636 (92 .3%) 
patients exhibiting minimal change, 119 (6 .7%) a discrete 
upward trend, and 18 (1 .0%) early deterioration (Figure) . 
When the same modeling process was applied to Cohort 2 
(n=2,601), there was minimal change in 2,332 (89 .7%), an 
upward trend in 203 (7 .8%), and early deterioration in 66 
(2 .5%) . The probability of 1-year transplant-free survival 
in Cohort 2 was significantly lower in patients belonging 
to the upward trajectory (14 .5%) or early deterioration 
trajectory (3 .6%), compared to the minimal change trajec-
tory (59 .3%) . Conclusion: We postulate that the upward 

trend pattern corresponds to hepatorenal syndrome (HRS) 
type 2, whereas early deterioration may represent HRS 
type 1 . An increased incidence of new-onset acute renal 
failure among LT candidates is observed in the more 
recent cohort . Early recognition of these trajectories and 
understanding their risk factors may help guide manage-
ment and treatment options for patients with cirrhosis 
and renal failure .
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Albumin treatment is Associated with Hypo-
natremia Correction in Large Multi-center 
Cirrhotic Inpatient Cohort
Jasmohan S. Bajaj1, Puneeta Tandon2, Jacqueline G. O’Leary3, 
Scott W. Biggins4, Florence Wong5, Guadalupe Garcia-Tsao6, 
Patrick S. Kamath7, Benedict J. Maliakkal8, Jennifer C. Lai9, 
Michael B. Fallon10, Paul J. Thuluvath14, Ram Subramanian11, 
Hugo E. Vargas12, Leroy Thacker1, K. Rajender Reddy13; 
NACSELD; 1Virginia Commonwealth University and McGuire 
Veterans Affairs Medical Center, Richmond, VA; 2University 
of Alberta, Edmonton, AB, Canada; 3Dallas VA Medical Ctr, 
Dallas, TX; 4University of Washington, Seattle, WA; 5Univer-
sity of Toronto, Toronto, ON, Canada; 6Yale University, New 
Haven, CT; 7Mayo Clinic, Rochester, MN; 8University of Ten-
nessee, Memphis, TN; 9University of California, San Francisco, 
CA; 10University of Arizona, Phoenix, AZ; 11Emory University, 
Atlanta, GA; 12Mayo Clinic, Scottsdale, AZ; 13University of 
Pennsylvania, Philadelphia, PA; 14Mercy Medical Center, Bal-
timore, MD

Hyponatremia can affect short and long-term prognosis 
in cirrhosis . Specific therapies to correct Na are lacking . 
Albumin is often used anecdotally but its impact is unclear . 
Aim: Determine the effect of therapeutic IV albumin on 
hyponatremia improvement in admitted cirrhotic patients . 
Methods: NACSELD is a prospective multi-center study of 
cirrhotic inpatients in 14 centers . Data regarding cirrhosis 
severity, infections, admission & maximum Na levels and 
albumin use are collected . We analyzed albumin use as a 
function of hyponatremia (Na ≤130meq/L) . Resolution was 
defined as Na≥135 meq/L . ANCOVA models were used to 
determine the effect of IV albumin use on hyponatremia 
resolution and maximum Na respectively while accounting 
for admission Na and GFR (MDRD4) . Results: 2451 patients 
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were studied, 1073 received IV albumin, and admission 
hyponatremia was present in 1126 patients . A signifi-
cantly higher proportion of patients receiving IV albumin 
had admission hyponatremia (57% vs 33%, p<0 .0001) . In 
this hyponatremic group, IV albumin was given due to 
SBP (15%), AKI (52%), post-paracentesis (33%), hypona-
tremia (29%) or other causes (31%) . Of the hyponatremic 
patients who received IV albumin, there was a significantly 
higher rate of Na≥135 meq/L and a higher maximum Na, 
compared to hyponatremic patients not given albumin 
(Table) An ANCOVA model was created with adjustment 
for admission Na and GFR, albumin use was statistically 
significant (p=0 .001) with the albumin use group having 
a higher maximum Na (Na was higher by 1 .3 meql/L) . 
Similarly, hyponatremia resolution (after adjustment for 
admission Na and GFR) increased in those who received IV 
albumin (OR: 1 .50 95% 1 .13-2 .00, p=0 .006) . Conclusions: 
Albumin use is associated with a higher probability of 
hyponatremia resolution and higher maximum sodium in 
a large multi-center inpatient cirrhotic cohort .

Patients with Hyponatremia on Admission Based on Albumin 
Use
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Chronic kidney disease in cirrhosis: Patient 
characteristics and its effects on patient 
outcomes
Florence Wong1, K. Rajender Reddy2, Jacqueline G. O’Leary3, 
Puneeta Tandon4, Scott W. Biggins5, Guadalupe Garcia-Tsao6, 
Benedict J. Maliakkal7, Jennifer C. Lai8, Michael B. Fallon9, 
Hugo E. Vargas10, Ram Subramanian11, Paul J. Thuluvath12, 
Patrick S. Kamath13, Leroy Thacker14, Jasmohan S. Bajaj15; 
1Medicine, University of Toronto, Toronto, ON, Canada; 2Med-
icine/Hepatology, University of Pennsylvania, Philadelphia, 
PA; 3Medicine/Hepatology, Dallas VA Hospital, Dallas, TX; 
4Medicine/Gastroenterology, University of Alberta, Edmon-
ton, AB, Canada; 5Liver Care and Transplantation, University 
of Washington, Seattle, WA; 6Internal Medicine, Yale Univer-
sity School of Medicine, New Haven, CT; 7Internal Medicine, 
University of Tennessee, Knoxville, TN; 8Division of Gastroen-
terology/Hepatology, University of California/San Francisco, 
San Francisco, CA; 9Medicine, University of Arizona College 
of Medicine Phoenix, Phoenix, AZ; 10Medicine, Mayo Clinic 
Arizonao, Phoenix, AZ; 11Medicine, Emory University Medical 
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Chronic kidney disease (CKD) has been reported to be rela-
tively uncommon (Hepatology 2008;48:2064-77) amongst 
hospitalized cirrhotic patients . We hypothesize that with 
an increase in NASH related cirrhosis and the associated 
co-morbid conditions that can cause CKD, the prevalence 
of CKD amongst cirrhotics has increased . The impact of 
co-existing CKD on the course of hospitalized patients 
with cirrhosis is unknown . Methods: North American 
Consortium for the Study of End-Stage Liver Disease is a 
14-center consortium that prospectively enrols non-elec-
tively admitted cirrhotic patients . Data collected were 
demographics, laboratory parameters including baseline 
serum creatinine (SCr), medications used, complications of 
cirrhosis, co-morbid conditions, and presence of infections 
if any . CKD was defined as eGFR (calculated using MDRD4) 
of ≤60ml/min for >3 months . We compared patients with 
(CKD+) vs . without CKD (CKD-) for development of organ 
failure and acute-on-chronic liver failure (ACLF) (defined 
in Hepatology 2014;60:250-6), and survival . Results: 
1,099 (46 .8%) of 2,346 enrolled patients had CKD (mean 
SCr=2 .21±1 .33 vs . 0 .83±0 .21mg/dL in CKD-, p<0 .001) on 
admission . They were significantly older (59 .5±10 .2 vs . 
55 .2±11 .1 years), more likely to have NASH as an etiology 
of cirrhosis, diabetes as co-morbid condition, more refrac-
tory ascites (42% vs . 26%), and previous acute kidney 
injury (AKI), and more hospital admissions in previous 6 
months (all p<0 .001) . More CKD+ patients were on prophy-
laxis/ treatments for encephalopathy and peritonitis 
(p<0 .01 for both) . CKD+ patients had more advanced liver 
dysfunction as indicated by higher Child-Pugh (9 .85±2 .14 
vs . 9 .41±2 .21, p<0 .0001) and MELD scores (23±8 vs . 16±6, 
p<0 .0001) . Matching selected CKD+ and CKD- patients by 
Child-Pugh scores (9 .78±2 .05 vs .9 .74±2 .04, p>0 .05) showed 
that CKD+ patients had significantly worse renal and 
patient outcomes . Conclusions: CKD occurs in almost half 
of hospitalized patients with cirrhosis . This may be related 
to concomitant diabetes or previous AKI . The presence of 
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CKD denotes a poor outcome . Greater efforts should be 
made to prevent CKD development in cirrhosis .

Effects of chronic kidney disease on cirrhotic patient out-
comes
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The Impact of Medical Complications in the 
Treatment of Decompensated Cirrhosis and 
Ascites Requiring Large Volume Paracentesis
Chris Runken2, Rashad Carlton1, Martin Bunke2; 1Xcenda, 
Palm Harbor, FL; 2Grifols, Research Triangle Park, NC

Background: Ascites is the most common complication of 
cirrhosis and a sign of the presence of decompensated 
cirrhosis . Large volume paracentesis is first line therapy in 
patients with large ascites and administration of albumin 
is recommended to prevent circulatory dysfunction as well 
as the associated medical complications such as hypona-
tremia and renal impairment . The objective of this anal-
ysis was to evaluate the rate and financial implications 
of medical complications in patients with decompensated 
cirrhosis and ascites requiring large volume paracentesis 
treated with albumin, saline, or no fluid . Methods: A liter-
ature review and economic analysis from a US hospital 
perspective was conducted to evaluate the rates and costs 
of medical complications with plasma expanders for the 
treatment of decompensated cirrhosis . The comparators 
in the analysis included available US treatments: albumin, 
saline and no fluids . Costs in the analysis included phar-

macy costs and medical costs for the cirrhosis complica-
tions of hyponatremia, renal dysfunction, and hepatic 
encephalopathy . The rates and costs of medical compli-
cations in the analysis were literature based . Pharmacy 
costs for fluids resulted from guideline-based dosing 
computed from the amount of fluid removed and the 
published WAC for albumin and ASP for saline . Medical 
complication costs were calculated by multiplying the rate 
of the medical complication by the cost of treating that 
medical complication . Results: The literature-based costs 
for treating medical complications were $3,000 for hypo-
natremia, $19,211 for renal impairment, and $21,774 for 
hepatic encephalopathy . The medical complication rates 
for hyponatremia (8 .8%, 14 .3%, and 16 .5%), renal impair-
ment (7 .2%, 8 .6%, and 11 .3%) and hepatic encephalop-
athy (3 .1%, 5 .4%, and 5 .7%) were lower with albumin 
compared to saline and no fluid, respectively . Pharmacy 
treatment costs were highest for albumin ($261) compared 
to saline ($3) and no fluid ($0) . However, the costs of 
medical complication were lower when albumin was used 
($2,322) compared to saline ($3,257) and no fluid ($3,907), 
offsetting the pharmacy costs . Due to the lower medical 
complication costs, the total cost per patient to treat 
decompensated cirrhosis was lowest for albumin ($2,584) 
compared to saline ($3,260) and no fluid ($3,907) . Conclu-
sion: This analysis suggests that medical complications are 
a significant factor in treating decompensated cirrhosis 
and ascites with large volume paracentesis . Albumin 
appears to be more effective at reducing the rates and 
thereby the costs of medical complications in patients 
with decompensated cirrhosis with ascites requiring large 
volume paracentesis .
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Acute kidney injury on the transplant waiting 
list: Effect on post-liver transplantation renal 
and patient outcomes
Shuet Fong Neong1, Neil Rajoriya2, Aloysious Aravin-
than5, Ramraj Rajakumar1, Eberhard L. Renner4, Les Lilly1, 
Mamatha Bhat1, Zita Galvin1, Nazia Selzner1, Florence Wong3; 
1Liver Transplant Unit, Multi-Organ Transplant, Toronto Gen-
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Toronto General Hospital, Toronto, ON, Canada; 4Internal 
Medicine, Max Rady College of Medicine, Winnipeg, MB, Can-
ada; 5Nottingham Digestive Diseases Centre, QMC, Notting-
ham, United Kingdom

Background To improve diagnosis of acute kidney injury 
(AKI) and its management in cirrhotic patients, AKI has been 
defined as an increase in serum creatinine (sCr)>26 .5μmol/L 
≤48hours or >50% increase from known baseline . There 
has been no validation of these new diagnostic criteria 
and their application to date in cirrhotic patients with 
ascites awaiting liver transplant . Aim To evaluate impact 
of pre-transplantation AKI within 18 months of liver 
transplantation on renal and patient outcomes . Methods 
Single-centre retrospective study of 1110 consecutive adult 
liver transplant recipients between 1 January 2007 and 31 
December 2014 . Data were retrieved from a prospectively 
collected liver transplant database, which included demo-
graphics, co-morbidities, medications, laboratory tests, 
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hospital admissions and pre-and post-transplant course . 
AKI was diagnosed as per criteria above . Patients were 
followed-up for 12-month post-transplantation . Results 
402 patients with ascites were enrolled of which 194 
(48 .3%) had AKI and 208 (51 .7%) did not . AKI+ and AKI- 
patients had similar baseline demographics (age: 54 .4 vs . 
52 .8; alcohol etiology: 31% vs . 29%) and co-morbidities, 
but AKI+ group have significantly more hepatic encepha-
lopathy at enrolment (73% vs . 57%; p<0 .05) . Patients with 
AKI have significantly higher MELD score at listing and at 
transplant and shorter waiting time to transplant (69 .5 
vs . 116 days; p<0 .05) . Mean number of AKI episodes was 
2 .7 ±2 .9, associated with further increase in sCr at trans-
plant . Infection was not statistically more common in AKI 
group . AKI+ group had improved sCr post-transplant but 
remained significantly higher compared to AKI- group, 
associated with reduced post-transplant survival . Conclu-
sion The occurrence of AKI in patients awaiting a liver 
transplant can lead to worse renal and patient outcomes 
post-transplant . This may affect post-transplant choice 
of immunosuppressive agents . Greater efforts should be 
made to prevent the occurrence of AKI in wait-listed liver 
transplant patients .
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Clinical significance of urinary neutrophil 
gelatinase-associated lipocalin measurement 
in differentiating various etiologies of acute 
kidney injury in cirrhotic patients
Eileen L. Yoon, Jong Ho Lee, Won-Choong Choi; Department 
of Internal Medicine, Division of Gastroenterology and Hepa-
tology, Sanggye Paik Hospital, Inje University, Seoul, Korea 
(the Republic of)

Background: Diagnosis of hepatorenal syndrome (HRS) is 
frequently delayed due to difficulty in differential diagnosis 
of acute kidney injury (AKI) . Inappropriate diagnosis of 

AKI and delay in time in turn may aggravate the prognosis 
of a patient . There has been several reports that urinary 
neutrophil gelatinase-associated lipocalin (u-NGAL) might 
have a role in differentiation of acute tubular necrosis 
(ATN) from other etiologies in liver cirrhosis patients . We 
aimed to assess the clinical significance of u-NGAL level 
in management of AKI that occurs in cirrhotic patients . 
Methods: Cirrhotic patients who developed AKI were 
prospectively enrolled between 2015 and 2016 . AKI was 
defined by the definition of International Club of Asci-
tes-Acute Kidney Injury (ICA-AKI) . On clinical judgement, 
AKI was subgrouped into 4 groups according to the etiol-
ogies . They were pre-renal type (group 1), HRS (group 2), 
and acute tubular necrosis (ATN) (group 3), respectively . 
Results: A total of 55 AKI patients were included in this 
study . Number of patients in each groups were 28, 9 and 
18 patients in pre-renal type, HRS, and ATN, respectively . 
The proportion of male was not different among the 
groups, ranging from 61 to 80 % . The Child-Pugh scores 
and MELD scores were not different among the groups . 
Median serum creatinine (sCr) levels at the recognition 
of AKI were 1 .44 (range, 0 .60-3 .40) mg/dL, 1 .56 (range, 
1 .42-2 .80) mg/dL, 1 .68 (range, 1 .08-13 .17) mg/dL in each 
groups, respectively . Differences in sCr levels were only 
significant in comparison between pre-renal type vs . HRS 
(p<0 .001), and pre-renal type vs . ATN (p<0 .001) . However, 
sCr levels were not different between the HRS and ATN 
group . Meanwhile, median U-NGAL levels were 37 (range, 
10-359), 134 (range, 48-477), and 2625 (range, 247-3000) 
in each of 3 groups . U-NGAL levels showed difference in 
comparison of any of the two groups among various etiol-
ogies (p=0 .003) . Especially median U-NGAL level of HRS 
was clearly different from those levels of pre-renal type 
(p<0 .001) and ATN (p<0 .001) . Conclusions: Median U-NGAL 
levels in each groups showed great difference according to 
etiologies of AKI in cirrhotic patients . Therefore, U-NGAL 
levels may be of help in differentiation of HRS from ATN . 
The cut-off levels of each settings should be defined in a 
further study with a larger cohort to utilize U-NGAL level 
in real-life practice .
Disclosures:

The following people have nothing to disclose: Eileen L . Yoon, Jong Ho Lee

1782
Baseline Serum Creatinine and Delta Creati-
nine Predict Persistent Acute Kidney Injury in 
Outpatient Cirrhotics
Giuseppe Cullaro, Jennifer C. Lai; University of California - San 
Francisco, San Francisco, CA

Background: Acute kidney injury (AKI) is common 
in cirrhotics but little is known of predictors of AKI 
persistence . Methods: We analyzed data from outpa-
tient cirrhotics listed for liver transplant (LT) without HCC, 
not on hemodialysis, and with >1 clinical assessment at a 
single center who were prospectively followed . Patients 
(pts) were grouped by baseline creatinine (bCr): ≤1 .0, 
1 .0 – 1 .5, ≥1 .5 mg/dL . AKI=increase in serum creatinine 
(sCr) by ≥0 .3 mg/dl from baseline . The primary outcome 
was persistent kidney injury (KI), defined as sCr ≥ (base-
line Cr (bCr) + 0 .3 mg/dL) on each subsequent assessment . 
Delta Cr (dCr)=peak Cr minus bCr . The secondary outcome 
was waitlist mortality (WLM)=death or delisting for sick-
ness . Cox regression assessed the risk of persistent KI . A 
competing risk model assessed the risk of WLM (with DDLT 
as the competing event) . Results: Of 400 outpt cirrhotics, 
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42% women, median age 58y, MELDNa 17, f/u time 1 .3y . 
Median bCr 0 .9 mg/dL: 56% had bCr group of ≤1 .0, 32% 
bCr of 1 .0-1 .5, 12% had bCr >1 .5 . Pts with a higher baseline 
sCr were more likely to be men, have alcohol/NASH, DM/
HTN/CAD, ascites, and a higher BMI (<0 .05 for all) . During 
the study period, 144 (37%) pts experienced an episode of 
AKI . This was more frequent in those in higher bCr groups 
(23 v 44 v 85%, p<0 .01) . Those in higher bCr groups were 
more likely to have persistent KI (2 v 11 v 35%, p<0 .01) . Pts 
with persistent KI had a greater dCr than those with renal 
recovery (1 .2 v 0 .4 mg/dL, p<0 .01) . In univariable analysis, 
bCr (HR 2 .5 per 1 mg/dL, 95%CI 1 .6 – 4 .0), and dCr (HR 
2 .2 per 1 mg/dL, 95%CI 1 .7 – 2 .9) were associated with 
persistent KI; other associated co-variables were NASH 
(HR 3 .5, 95%CI 1 .2 – 8 .4), DM (HR 3 .1, 95%CI 1 .3 – 7 .5), 
and MELDNa (HR 1 .1, 95%CI 1 .0 – 1 .2) [p<0 .05 for all] . In 
adjusted analysis, only bCr (HR 2 .2 per 1 mg/dL, 95%CI 1 .4 
– 3 .6) and dCr (HR 1 .8 per 1 mg/dL, 95%CI 1 .4 – 2 .3) were 
independently associated with persistent KI (p<0 .01 for 
both) . By the end of follow-up, 18%, 23%, and 32% of pts 
with bCr≤1 .0, 1 .0-1 .5, and >1 .5 died/were delisted (p=0 .17) 
and 29%, 38%, and 28% underwent LT (p=0 .25) . Of those 
who received LT, pts with higher bCr were more likely to 
receive a SLKT (3 v 7 v 43%, p<0 .01) . After adjustment, 
each 1 mg/dL increase in dCr was associated with a 28% 
increased risk of death/delisting (sHR 1 .28, 95%CI 1 .1 – 1 .5, 
p=0 .001) . Conclusions: In outpatient cirrhotics awaiting LT, 
AKI is common, occurring in 37% over a median of 1 .3y . 
Baseline renal function (bCr) and degree of AKI (dCr) are 
significantly associated with recovery from these episodes . 
The magnitude of renal injury has clear implications in 
patient survival .
Disclosures:

Jennifer C . Lai - Consulting: Third Rock Ventures
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1783
Acute kidney injury, but not sepsis, is associ-
ated with higher procedure-related bleeding 
in hospitalized patients with decompensated 
cirrhosis
Adelina Hung1, Guadalupe Garcia-Tsao1,2; 1Section of Diges-
tive Diseases, Yale University School of Medicine, New Haven, 
CT; 2Section of Digestive Diseases, VA-CT Healthcare System, 
West Haven, CT

 BACKGROUND: Bleeding after low-risk invasive proce-
dures (eg paracentesis) can be life-threatening or can lead 
to further complications in patients with decompensated 
cirrhosis . In unstratified cohorts of hospitalized patients 
with cirrhosis, the rate of procedure-related bleeding is 
low despite abnormal coagulation parameters . Our objec-
tive was to identify patients with decompensated cirrhosis 
at a high risk of developing procedure-related bleeding in 
whom the value of pre-procedure transfusions could be 
assessed . METHODS: Hospitalized patients with cirrhosis 
who developed post-paracentesis hemoperitoneum (PPH) 
confirmed by CT scan, from the period of January 2012 
to August 2016 constituted the study group . They were 
compared to patients hospitalized in the same period 
in whom PPH was suspected but ruled out by CT scan . A 
retrospective chart review was conducted to determine 
specifics of the adverse event, patient characteristics, and 
risk factors for bleeding . RESULTS: 21/769 (2 .7%) patients 
with cirrhosis decompensated by ascites developed PPH . 
Characteristics are shown in table 1 . On multivariate anal-

ysis, acute kidney injury (AKI) prior to paracentesis was the 
only independent predictor of PPH (OR 4 .3 [1 .3 – 13 .5], 
p= 0 .01), independent of MELD score, large volume para-
centesis, sepsis, platelets, INR, and hemoglobin levels . 
CONCLUSION: Infection/sepsis is generally considered 
predictive of bleeding in cirrhosis . Our study suggests that 
AKI (defined by Ascites Club criteria), and not sepsis, is 
the most important predictor of post-procedure bleeding 
in patients with decompensated cirrhosis . Although 
end-stage renal disease is a known predictor of bleeding 
in non-cirrhotic patients, there are no studies establishing 
AKI as a risk factor for post-procedure bleeding in cirrhosis . 
Future studies investigating blood product transfusion 
needs in cirrhosis prior to procedures should carefully look 
at patients with AKI .

*p<0 .05
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Transjugular Intrahepatic Portosystemic 
Shunting as a therapeutic option in Hepato-
renal Syndrome – promising results from a 
nationwide cohort.
Paris Charilaou1, Kalpit H. Devani2, Romela Petrosyan5, 
Chakradhar M. Reddy4, Mark Young4, Capecomorin S. Pitchu-
moni6, Nikolaos T. Pyrsopoulos3; 1Internal Medicine, Saint 
Peter’s University Hospital, New Brunswick, NJ; 2Internal Med-
icine, East Tennessee State University James H. Quillen College 
of Medicine, Johnson City, TN; 3Division Of Gastroenterology 
and Hepatology, Rutgers-New Jersey Medical School, Newark, 
NJ; 4Division of Gastroenterology, East Tennessee State Uni-
versity James H. Quillen College of Medicine, Johnson City, 
TN; 5Internal Medicine, Greenville Memorial Hospital, Green-
ville, SC; 6Division of Gastroenterology, Saint Peter’s Univer-
sity Hospital, New Brunswick, NJ

Background: Transjugular Intrahepatic Portosystemic 
Shunting (TIPS) has been used as a salvage option for 
treating hepatorenal syndrome (HRS), while real world 
contemporary data on inpatient mortality is lacking . Our 
aim was to estimate the association of TIPS and inpa-
tient mortality, in matched, HRS patients without vari-
ceal bleeding . Methods: We conducted an observational 
retrospective cohort study from the National Inpatient 
Sample (NIS) over the period 2005 to 2014 . We included 
all patients with documented HRS and cirrhosis in any 
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discharge diagnosis, using the International Classification 
of Diseases-9-Clinical Modification (ICD-9-CM) codes 572 .4, 
571 .2, 571 .5 and 571 .6 . To ensure that TIPS was exclusively 
done for treating HRS, we excluded patients with variceal 
bleeding and Budd-Chiari Syndrome . We excluded cases 
with missing data on age, gender or inpatient mortality . 
TIPS was identified using the ICD-9-CM procedure code 
39 .1 . Multivariate mixed-model logistic regression assessed 
the association of TIPS with mortality, while adjusting for 
potential confounders such as, hepatocellular cancer (HCC) 
and spontaneous bacterial peritonitis (SBP), among others . 
To mitigate selection bias for TIPS and inter-hospital vari-
ability, we exact-matched patients who received TIPS with 
those who did not, based on hepatic encephalopathy, 
congestive heart failure (CHF), HCC and SBP status, as well 
as hospital characteristics and year . Finally, logistic regres-
sion with matched groups correction was used to estimate 
the independent effect of TIPS on mortality . Results: A 
total of 145,375 patients met inclusion criteria . Cases who 
had TIPS were 1,811 (1 .2%) . Mean age was 57 .8 years and 
35% were females . Between TIPS and non-TIPS patients, 
age and gender did not significantly differ . Mortality in 
TIPS patients was 15 .8% vs . 29 .4% in non-TIPS patients . 
TIPS was associated with a two-fold decrease in inpatient 
mortality, compared to non-TIPS patients, in multivariate 
regression analyses (adjusted odds ratio [OR]=0 .47, 95% 
CI 0 .35–0 .65, p<0 .001) . In matched analysis (252 matched 
groups; unweighted n=2919), TIPS was still associated 
with lower mortality (matched OR=0 .33, 95% CI 0 .19-0 .58, 
p<0 .001), even after adjusting for alcoholism, acute liver 
failure (ALF) and septic shock . Among the matched TIPS 
patients who died, risk factors of mortality were older 
age (OR=1 .07, p=0 .008), ALF (OR=12 .8, p=0 .001) and 
septic shock (OR=10 .9, p=0 .001) . Conclusions: Contempo-
rary, real-world data reveal that TIPS decreases inpatient 
mortality when utilized in HRS patients . These findings call 
for further randomized studies to establish the long-term 
benefit of TIPS in these patients .
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1785
Outcomes of TIPS for Ascites as a Function of 
Baseline Renal Function
Ranya Selim1, Todd Getzen2,4, Dilip Moonka3; 1Internal Med-
icine, Henry Ford Health System, Detroit, MI; 2Radiology, 
Henry Ford Health System, Detroit, MI; 3Gastroenterology/
Hepatology, Henry Ford Health System, Detroit, MI; 4Radiol-
ogy, Wayne State University, Detroit, MI

BACKGROUND Transjugular intrahepatic portosystemic 
shunts (TIPS) are used to treat ascites secondary to cirrhosis . 
There is limited data on the safety and efficacy of this 
modality in patients with significant renal insufficiency 
(RI) . In this study, we evaluate patient outcomes with TIPS 
with an emphasis on baseline renal function . METHODS 
88 patients who underwent TIPS for ascites and/or hepatic 
hydrothorax were analyzed retrospectively . Patients were 
divided into 3 groups based on calculated GFR (MDRD); 
<45 mL/min (Group 1), 45-60 (Group 2), and >60 (Group 

3) . Outcomes measured include change in renal function, 
number of paracentesis/thoracentesis, hepatic encepha-
lopathy (HE) and mortality . RESULTS There were 24, 24, 
and 40 patients in Groups 1, 2 and 3, respectively . The 
mean ages for Group 1, 2 and 3 were 59, 58 .2 and 55 .7 
years, mean MELD-Na at baseline were 18 .29, 16 .62, 15 .1, 
mean creatinine were 1 .99, 1 .36, and 0 .9 mg/dl and mean 
GFR were 35 .15, 53 .49, and 84 .6 ml/min . Mean number of 
para/thora performed in the 90 days prior to TIPS were 
7 .71, 8 .01, and 9 .9 . 90 and 180-day mortality was 4% and 
17%, 11% and 8%, and 7 .5% and 10% in Groups 1, 2 and 
3, respectively . 33 .3%, 14 .2% and 23 .5% of patients were 
transplanted at 180 days post-TIPS . The mean number of 
para/thora required in the 90 days after TIPS declined to 
1 .14, 3 .77, and 2 .83 for the 3 groups . Length of stay (LOS) 
following TIPS increased for those with hydrothorax vs 
without: 5 .47 vs 3 days (P=0 .012) . Those in Group 1 expe-
rienced an average increase in GFR of 12 .01 mL/min at 
30 days (P= 0 .002) and 9 .76 at 90 days (P=0 .007) . Those 
in Group 2 had an increase in GFR of 4 .34 at 30 days and 
10 .01 at 90 days (NS) . Those in Group 3 had an average 
increase in GFR of 8 .61 at 30 days and a decrease of 7 .31 
at 90 days (NS) . Post-TIPS, the proportion of patients with 
hepatic encephalopathy was 67%, 54%, and 48% for 
Group 1, 2 and 3 . For those in Group 1 and 2 only, there 
was a greater increase in HE if the change in portosys-
temic gradient after TIPS was >10 vs ≤10 mmHg (78% vs 
33% for Group 1 and 44% vs 28% for those in Group 2) . 
CONCLUSION Our results illustrate that TIPS is reasonably 
safe and effective in patients with ascites/hydrothorax 
with significant renal dysfunction . This group experienced 
a significant increase in GFR after the procedure and had 
comparable mortality compared to those with preserved 
renal function . All groups had a significant decline in the 
need for paracentesis . Patients with RI had more HE and 
this was especially marked in patients with a change in 
portosystemic gradient > 10 mmHg . Those with hepatic 
hydrothorax had longer hospital stays following TIPS .
Disclosures:
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Comparison of MELD-Na and MELD scores in 
predicting survival following transjugular intra-
hepatic portosystemic shunt in patients with 
cirrhosis
Carrie Hamilton, Ross Buerlein, Jacob Meindertsma, Zach-
ary Henry, Neeral L. Shah; University of Virginia, Charlottes-
ville, VA

Background: Model for End-stage Liver Disease (MELD) has 
been historically used for mortality prediction for patients 
undergoing transjugular intrahepatic portosystemic shunt 
(TIPS) in patients with cirrhosis . Serum sodium has been 
independently shown to be a negative prognostic indi-
cator in patients with cirrhosis, and subsequently has been 
added to MELD to create MELD-Na . Recently, MELD-Na 
has been adapted by UNOS for organ allocation in trans-
plantation . However, there is limited data on the effect 
of MELD-Na on predicting mortality after TIPS . Methods: 
We conducted a retrospective chart review of all cirrhosis 
patients undergoing TIPS for the indication of refractory 
ascites or hepatic hydrothorax or prophylaxis for recur-
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rent esophageal variceal bleeding between February 
2011 and July 2016 at a single tertiary referral center in 
the United States . Results: Two hundred and thirty-four 
patients met inclusion criteria . A univariate Cox propor-
tional-hazards model was utilized to assess the effect of 
multiple specific variables on 90-day mortality . The signif-
icant variables were found to be INR, bilirubin, sodium, 
MELD, MELD-Na, and RV systolic dysfunction . A backwards 
stepwise analysis was then used with these variables in 
a multivariate Cox proportional-hazards model, and only 
MELD-Na showed a significant effect on 90-day mortality 
(HR 1 .165, p<0 .0001, c-statistic 0 .789) . A MELD-Na cutoff of 
22 had the highest area under the receiver operator curve 
for mortality at 90-days (c-statistic 0 .689) . Conclusion: To 
date, this is the largest study in the literature assessing 
the effect of MELD-Na on mortality following TIPS . Our 
study shows that MELD-Na significantly predicts 90-day 
mortality following TIPS, and it does so with a higher c-sta-
tistic than that previously reported in the literature with 
MELD alone . A MELD-Na above 22 predicts the highest risk 
of mortality at 90 days .
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Rapid Decrease of Intracellular Water Predicts 
Short-term Efficacy of Vasopressin Type 2 
Receptor Antagonism in Decompensated 
Cirrhosis for Refractory Ascites
Shunsuke Shiba, Po-Sung Chu, Nobuhiro Nakamoto, 
Nobuhito Taniki, Akihiro Yamaguchi, Rei Miyake, 
Aya Ugamura, Akihiko Ikura, Karin Takeda, Takanori Kanai; 
Gastroenterology and Hepatology, Keio University School of 
Medicine, Tokyo, Japan

Background Liver cirrhosis yields larger years lived with 
disability (YLDs) than hepatitis or hepatocellular carci-
noma globally . Refractory ascites, one of the main clinical 
features of decompensated cirrhosis causes great impair-
ment of quality of life . Tolvaptan, an orally available, 
selective vasopressin V2-receptor antagonist approved for 
hyponatremia in the US and EU, has been extensively used 
for hepatic edema with a relatively lower dose (3 .75mg 
to 7 .5mg) tin Japan since 2014 . However, prediction for 
its real-world efficacy is not yet fully understood . We 
hypothesized that the the dynamic change of fluid volume 
enables us to predict response . Methods In this prospec-
tive observational study, 25 patients of decompensated 
liver cirrhosis (median MELD score 14; range; 7- 28; Child-
Pugh class B in 52%) who were unresponsive to aldoste-
rone antagonism and loop diuretics, were recruited with 
informed consents, and Local IRB approved this study 
protocol according to the guidelines of the 1975 Decla-
ration of Helsinki prior to the start of this study . Blood 
sampling and serial measurement of body composition 
using non-invasive bioimpedance analysis (BIA) devices 
just before starting administration of 3 .75mg Tolvaptan, 

6 hours after, day 2, day 4, and day 8 . Dose of Tolvaptan 
could be increased to 7 .5mg if no adverse effects under 
3-5 days observation . Patients with 1 .5 kg or more body-
weight reduction on day 8 were defined as responders . 
Results 12 patients were classified as responders (48%) . 
Gender, etiology, serum sodium level, urinary osmolality, 
body mass index (BMI), Child-Pugh score, and MELD score 
at the start of administration did not show significant 
differences between two groups . Responders showed 
significantly lower baseline blood urea nitrogen, serum 
ALT, and aldosterone concentration . The serial measure-
ment of body composition showed that rapid decrease 
of intracellular water (ICW), as soon as 6 hours after the 
first dose, significantly discriminated responders from 
non-responders (AUC= 0 .97, P< 0 .01), whereas the extra-
cellular water (ECW) reduced in a gradual fashion in the 
following seven days . No cases suffered from hyperna-
tremia or obvious deterioration of liver function Conclu-
sion V2 receptor antagonism extracted not only ECW, 
but also its rapid effect on ICW in responders provided 
significant predictive value for its efficacy . Chronological 
monitoring of body fluid composition with non-invasive 
BIA may provide valuable clues for the use of low-dose V2 
receptor antagonism for refractory ascites .
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Cost-effectiveness of Transjugular Intrahepatic 
Portosystemic Shunt (TIPS) insertion compared 
to serial large volume paracentesis (LVP) in 
recurrent ascites
Nicole T. Shen1, Yecheskel Schneider1, Arun Jesudian1, 
Brett E. Fortune1, Yunseok Namn2, Russell E. Rosenblatt1, Rob-
ert S. Brown1; 1Medicine, Division of Gastroenterology and 
Hepatology, New York Presbyterian Hospital - Weill Cornell, 
New York, NY; 2Medicine, Weill Cornell Medicine, New York, 
NY

Background: Treatment options for recurrent ascites 
resulting from end stage liver disease (ESLD) include serial 
large volume paracentesis and albumin infusion (LVP+A) 
or insertion of a transjugular intrahepatic portosystemic 
shunt (TIPS) . A recently published randomized controlled 
trial suggests TIPS using covered stents significantly 
improves one-year transplant-free survival and reduces 
complications of ESLD when compared to LVP+A . However, 
the cost-effectiveness of covered TIPS for management of 
recurrent ascites is unknown . Methods: We programmed 
a Markov decision analytic model using published litera-
ture and national databases with two-week cycles over a 
1-year time horizon . The base case was modeled as a hypo-
thetical cohort of cirrhotic patients with recurrent ascites 
undergoing covered TIPS insertion or LVP+A without TIPS . 
Projected outcomes included quality-adjusted life years 
(QALYs), costs (2017 US dollars), and incremental cost-ef-
fectiveness ratios (ICERs; $/QALY) . 1-way and 2-way, and 
probabilistic sensitivity analyses were conducted . ICERs 
less than $100,000 per QALY were considered cost effec-
tive . Results: In our base case analysis, TIPS resulted in 
greater cost than LVP+A, $18,340 and $12,010, respec-
tively . However, the improved QALYs in the TIPS cohort 
compared to the LVP+A cohort, 0 .76 vs . 0 .67, respectively, 
resulted in an ICER of $69,710/QALY, which was less 
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than our willingness to pay threshold of $100,000/QALY, 
suggesting TIPS is cost-effective . Results were sensitive to 
recurring need for LVP+A, the need for transplant, and 
the cost of an uncomplicated TIPS procedure . When the 
recurring need for LVP+A in the LVP+A cohort was less 
than 8 per patient per year, the need for transplant in 
the LVP+A cohort was less than 3 .6%, or the cost of an 
uncomplicated TIPS procedure was greater than $21,600, 
TIPS was no longer cost-effective (ICER > $100,000/QALY) . 
In probabilistic sensitivity analysis, at a willingness to pay 
threshold of $100,000/QALY, TIPS was the optimal strategy 
in 58% of simulations . Conclusions: Our findings suggest 
covered TIPS insertion may be a cost-effective strategy in 
the management of ESLD recurrent ascites, and should 
be considered as a first-line treatment option for patients 
requiring LVP+A more frequently than every 6 weeks .
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A Randomized Controlled Study to Compare 
Efficacy of Terlipressin 6 mg/day and Terlip-
ressin 4 mg/day in Patients with Hepatorenal 
Syndrome
Hyung Joon Yim1, Sang Jun Suh1, Yeon Seok Seo2, Soo 
Young Park3, Young-Oh Kweon3, Young Kul Jung1,4, Yun 
Soo Kim4, Moon Young Kim5, Sae Hwan Lee6, Heon Ju Lee7, 
Joo Hyun Sohn8, Ji Hoon Kim9, Hyun Young Woo10, Jung Eun 
Uk11, Kwang-Hyub Han12, Soon Ho Um2; 1Internal Medicine, 
Korea University Ansan Hospital, Ansan, Korea (the Repub-
lic of); 2Internal Medicine, Korea University Anam Hospital, 
Seoul, Korea (the Republic of); 3Internal Medicine, Kyungpook 
National University Hospital, Daegu, Korea (the Republic of); 
4Internal Medicine, Gachon University Gil Hospital, Incheon, 
Korea (the Republic of); 5Internal Medicine, Yonsei Univer-
sity Wonju Severance Christian Hospital, Wonju, Korea (the 
Republic of); 6Internal Medicine, Soonchunhyang University 
Cheonan Hospital, Cheonan, Korea (the Republic of); 7Inter-
nal Medicine, Youngnam University Hospital, Daegu, Korea 
(the Republic of); 8Internal Medicine, Hanyang University Guri 
Hospital, Guri, Korea (the Republic of); 9Internal Medicine, 
Korea University Guro Hospital, Seoul, Korea (the Republic 
of); 10Internal Medicine, Pusan National University Hospital, 
Busan, Korea (the Republic of); 11Internal Medicine, Inje Uni-
versity Busan Paik Hospital, Busan, Korea (the Republic of); 
12Internal Medicine, Yonsei University Severance Hospital, 
Seoul, Korea (the Republic of)

Background/Aims: Hepatorenal syndrome (HRS) exhibits 
grave prognosis . To improve the outcome of HRS, we 
compared the efficacies of higher dose (6 mg) vs . stan-
dard dose (4 mg) of terlipressin . Methods: The inclusion 
criteria were cirrhotic patients with type-I HRS . The cut-off 
of creatinine (Cr) for inclusion was initially >2 .5 mg/dL, but 
was lowered to >1 .5 mg/dL during the study period upon 
update of the Diagnostic Criteria . After randomization, 
patients received the 1 mg of terlipressin intravenously 
every 4 hours (test group) or every 6 hours (control group) 
together with albumin infusion for 15 days . If the Cr was 
not improved by >30% after 72 hours of initiation, the 
dose was increased to 12 mg/day in the test group . The 
primary end point was decrease of serum Cr to a value of 
1 .5 mg/dL or serum Cr level of less than 50% compared 

with the baseline value . As a post-hoc exploratory anal-
ysis, we compared the clinical outcome of the patients 
who had baseline Cr <2 .5 mg/dL vs . ≥ 2 .5 mg/dL . Results: A 
total of 60 patients were enrolled . Sixteen of 29 patients 
(55 .2%) achieved the primary end point in the test group, 
while 15 of 31 patients (48 .4%) achieved it in the control 
group (P = 0 .735) . The survival rates at day 15 were 58 .6% 
(17/29) and 64 .5% (20/31), respectively (P = 0 .639) . In the 
post-hoc analysis, achievement rates of the primary end 
point were not different in patients with baseline Cr<2 .5 
mg/dL vs ≥2 .5 mg/dL, either (66 .7% vs . 46 .7%, respectively, 
P = 0 .180) . However, rate of Cr normalization to <1 .5 
mg/dL (66 .7% vs . 26 .7%, respectively, P = 0 .005) and the 
survival rate at day 15 (92 .9% vs . 48 .8%, respectively, P 
= 0 .004) were significantly higher in patients with Cr<2 .5 
mg/dL than in patients with Cr≥ 2 .5 mg/dL at baseline . 
Conclusions: Higher dose of terlipressin did not improve 
the outcome of HRS . However, early initiation of terlip-
ressin may improve the response rate and the survival in 
patients with HRS .
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Improvement in QoL and Reduction in LVP 
Requirement from the MOSAIC Study: A Multi-
center, Open-Label, Prospective 3-Month Study 
of the Alfapump System in Refractory Ascites
Florence Wong2, Emily C. Bendel7, cathryn j. shaw6, 
R. Todd Frederick3, Ziv J. Haskal4, Arun J. Sanyal5, 
Sumeet K. Asrani6, Jeroen Capel1, Patrick S. Kamath7; 
1Sequana Medical AG, Zurich, Switzerland; 2Toronto General 
Hospital, Toronto, ON, Canada; 3California Pacific Medical 
Center, San Francisco, CA; 4University of Virginia, Charlottes-
ville, VA; 5Virginia Commonwealth University, Richmond, VA; 
6Baylor University Medical Center, Dallas, TX; 7Mayo Clinic, 
Rochester, MN

Background: The Alfapump system (Sequana Medical 
AG) is a completely implantable and rechargeable subcu-
taneous pump that automatically moves ascites to the 
bladder . We present 3-month (3M) efficacy and safety data 
from the MOSAIC study wherein cirrhotic patients with 
refractory ascites in North America underwent Alfapump 
placement (clinicaltrials .gov #NCT02400164) . Method: 
Prospective, open-label, single-arm, multicenter study, 
enrolling 30 patients with refractory ascites not eligible 
for TIPS . Efficacy is reported as LVP requirement and QoL 
by Chronic Liver Disease Questionnaire (CLDQ) and Asci-
tesQ (a validated Mayo Clinic tool) . Safety at 3-24 months 
is reported as incidence and severity of device- and proce-
dure-related serious adverse events and overall survival 
(OS) . Results: Of 30 patients implanted (median age 63y, 
(32-72); M:F 17:13; MELD 15 .1 (SD 5 .1); alcoholic etiology 
n=14), 29 had Alfapumps percutaneously implanted by 
interventional radiologists; 27 reached the 3M follow-up 
period; 2 systems were explanted (abdominal wall cellu-
litis, both fully recovered); and 1 death occurred (unrelated 
ESLD) . Median study follow-up was 9 .3M (1 .1-16 .9), on 
treatment 8 .8M (0 .9-16 .7) . Compared with baseline (BL), 
mean 3M QoL improved in both CLDQ (3 .88 vs 4 .88 [BL, 
3M]; p<0 .05) and AscitesQ (51 .7 vs 32 .2 [BL, 3M]; p<0 .05) . 
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Overall survival at 3M was 96 .7% (SD 3 .3) and 88 .3% (SD 
6 .4) at 12M . Mean OS was estimated at 15 .1M (SD 0 .8) . 
Only 9 patients (30%) required subsequent LVP (19 events, 
mean 2 .2/Pt) including 5 LVP events in 2 patients due 
to catheter blockage and 11 events in 5 patients due to 
insufficient pumped volume . Reinterventions occurred in 
4 patients; 3 due to leaking, kinked, or blocked peritoneal 
catheters, and 1 due to a pump malfunction (exchanged 
during initial implant procedure) . All fully recovered . 
Safety events included: 11 renal dysfunction events in 8 
patients (9 resolved or resolved with sequelae, 1 resolving, 
and 1 unresolved) this included 6 Acute Kidney Injury (AKI) 
events in 4 patients (all resolved or resolved with sequelae); 
and 24 infections in 14 patients including 1 SBP (despite 
antibiotic prophylaxis) and 6 urinary tract infections (all 24 
infections resolved) . Conclusions: Alfapump implantation 
resulted in a clinically significant improvement in mean 
QoL, as measured by CLDQ and AscitesQ, and elimina-
tion of LVP requirement in 70% of patients at 3M . Study 
patients had greater than expected OS compared with 
prior publications . Reinterventions, explants, and adverse 
events related to AKI and infection remain as concerns . 
Further studies should include revised catheter design and 
procedural and post-procedure care algorithms .
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?Hepato-cardiac Axis: Is It a Fact or a Myth
abdelfattah hanno1, khalid mohiedeen1, Rabab El Deeb2, 
doaa elwazzan1, Sameh M. Arab1, Marwa I. Mohamed1; 1fac-
ulty of medicine, alexandria university, tropical medicine, 
Alexandria, Egypt; 2faculty of medicine, alexandria university, 
cardiology department, Alexandria, Egypt

Background:Cirrhotic cardiomyopathy (CCM) is a chronic 
cardiac dysfunction in patients with liver cirrhosis char-
acterized by impaired contractile responsiveness to stress 
and/or altered diastolic relaxation with electrophysiolog-
ical abnormalities in the absence of other known cardiac 
disease (1, 2) . Major stresses to the cardiovascular system 
such as interventions like Trans-jugular intrahepatic 
porto-systemic shunt (TIPS) and Orthotopic liver trans-
plantation (OLT) or with decompensation of liver cirrhosis 
have been demonstrated to unmask the presence of CCM 
and sometime convert latent to overt heart failure (3, 4) . 
Aim of the work: to study the features of CCM in cirrhotic 
patients with ascites and patients with spontaneous bacte-
rial peritonitis (SBP) . Patients and methods: this study 
included 100 patients with liver cirrhosis that were divided 
into 3 groups; group I: 20 patents with compensated liver 

cirrhosis, group II: 60 patients with ascites without spon-
taneous bacterial peritonitis, group III 20 decompensated 
cirrhotics with spontaneous bacterial peritonitis as well as 
ten healthy subjects . Exclusion criteria included those with 
known cardiac disease, diabetes, hepatorenal syndrome, 
renal, pulmonary diseases or endocrinal diseases, hyper-
tension, sepsis, recent gastrointestinal bleeding, hepato-
cellular carcinoma, and intake of drugs as beta blockers 
or nitrates . Serum brain natriuretic peptide (BNP) was 
measured; cardiac chamber size and parameters of systolic 
and diastolic functions were assessed by Pulsed-wave 
Doppler echocardiography with Tissue Doppler imaging . 
Results: 63% of cirrhotics were males, 37% were females; 
mean age was 49 .94 ± 6 .73 years old; 88% were caused 
by HCV infection, 3% were caused by HBV infection, 5% 
were cryptogenic cirrhosis ; MELD score >15 was present 
in 34% of cirrhotic patients and MELD <15 in 66% of 
cirrhotic patients) . Left ventricular mass (LVM) and Left 
ventricular mass index (LVMI) were significantly higher in 
patients with SBP (168 .05±34 .12 g and 89 .15 ± 15 .86) more 
than in the control group (130 .8 ± 21 .33g and 60 .80±12 .72 
respectively) . Left ventricular diastolic dysfunction (DD) 
was found in 42% of patients [(46 .7%) with ascites, (20%) 
without ascites and (50%) with SBP] . (Table 1) Serum BNP 
levels were significantly higher in patients with ascites 
(722 .3±436 .9 pg/ml) and with SBP (683 .4±407 .1pg/ml) than 
in patients without ascites (378 .7±253 .8 pg/ml) . (Table 
2) Left ventricular wall thickness, LA diameter, LVM and 
mitral E/ E’ ratio positively correlated with MELD score . 
Conclusions: Abnormalities suggestive of CCM were found 
in cirrhotic patients especially with ascites and with SBP .
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The Clinical and Economic Toll Associated 
with Hepatorenal Syndrome from a Hospital 
Perspective in the United States: 2009-2015
An T. Pham1,2, Khurram Jamil3, Singyue Huang1, Kunal Lodaya4, 
David K. Hayashida4, Belinda Lovelace1; 1Health Economics 
and Outcomes Research, Mallinckrodt Pharmaceuticals, Seat-
tle, WA; 2Clinical Pharmacy, University of California San Fran-
cisco, San Francisco, CA; 3Clinical Development, Mallinckrodt 
Pharmaceuticals, Hampton, NJ; 4Global LifeScience Consult-
ing, Boston Strategic Partners, Inc, Boston, MA

Background: Hepatorenal Syndrome (HRS), the develop-
ment of functional renal failure in patients with advanced 
chronic liver disease, is associated with high morbidity and 
mortality . The objective of this study was to assess the 
clinical outcomes, cost burden, and cost drivers of HRS 
from a US hospital perspective . Methods: A retrospec-
tive, longitudinal analysis of the CERNER Health Facts® 
electronic health record (EHR) database was performed . 
Adult patients hospitalized with a HRS diagnosis based on 
ICD-9 code (572 .4) between 2009 and 2015 were included . 
Clinical staging and laboratory data were used to assess 
the health impact on these patients . Results: We identi-
fied 1,571 male (61 .8%) and 971 female (38 .2%) patients 
(mean age: 57 .9) . Overall, the average length of stay was 
34 .6 days and total hospitalization cost per patient was 
$91,504 . Using Child-Turcotte-Pugh (CTP) classification 
for severity of cirrhosis, the average hospitalization cost 
rose from $65,122 per patient with class B to $103,763 
with class C . Stratifying by acute-on-chronic liver failure 
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(ACLF) grade determined by chronic liver failure-sequen-
tial organ failure assessment (CLIF-SOFA), average cost 
also increased from $70,676 per patient for grade 1 to 
$112,191 for grade 3 . During the initial hospitalization, 
HRS mortality rate was 36 .8% and average cost of hospi-
talization was $108,497 for deceased versus $82,048 for 
surviving patients . The HRS hospital readmission rate was 
33 .1%, which was comprised of 13 .5% unplanned read-
missions and 19 .6% planned readmissions . Patients with 
unplanned readmissions had an average total cost of care 
of $97,590 in comparison to $76,803 for patients with 
planned readmissions . Conclusion: Results from this anal-
ysis indicate that HRS is associated with a high cost burden 
along with high rates of readmission and mortality . More 
severe disease and unplanned re-admissions may be asso-
ciated with higher cost of care . Together, these results 
point to a significant unmet medical need in this patient 
population and the need for alternative treatment options 
to improve patient outcomes .
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Early Paracentesis Decreases All-Cause 
Mortality, But Not Mortality from Spontaneous 
Bacterial Peritonitis Between 2006-2014
Zachary Sherman2, Russell E. Rosenblatt1, Luis H. Barraza2, 
Nicole T. Shen1, Carl V. Crawford1, Arun Jesudian1; 1Gastro-
enterology and Hepatology, New York Presbyterian Hospital 
Cornell, New York, NY; 2Medicine, Weill Cornell Medical Cen-
ter, New York, NY

Background: Spontaneous bacterial peritonitis (SBP) is 
a frequent complication seen in hospitalized cirrhotic 
patients with ascites . SBP is associated with a high 
mortality rate, particularly if there is a delay in diagnosis 
and treatment . Multiple small studies have demonstrated 
a mortality benefit in SBP when paracentesis (para) 
is performed early during admission rather than late . 
Using the Nationwide Inpatient Sample (NIS), we aim to 
further characterize the relationship between timing of 
para and mortality in patients with SBP and trends over 
time . Methods: The NIS, a nationally-representative, large 
inpatient health care database, was used from 2006 to 
2014 . Decompensated cirrhotics were identified using a 
validated algorithm and were included if they underwent 
para . SBP and para were identified using ICD-9 codes 
and ICD-9 CM codes, respectively . Patients who under-
went para were divided into 2 cohorts – early (<2 days) 
or late (>2 days) from admission . Repeat para and initial 
para after 7 days were excluded . Multivariate logistic 
regression was performed to assess effect of variables on 
all-cause and SBP-related mortality . Results: Of 1,285,545 
decompensated cirrhotics in our sample, 38 .2% (490,950) 
underwent para with 61 .7% having early para (p<0 .001) . 
While SBP incidence increased from 2006 to 2014 (3 .7% 
to 6 .0%, p<0 .001), rates of early para did not significantly 
increase over the same time (62 .1% to 62 .0%, p=0 .98) . 
Early para decreased the risk of all-cause mortality in both 

univariate (OR 0 .91, p<0 .001) and multivariate analysis (OR 
0 .94, p=0 .03) when controlling for encephalopathy and 
variceal bleed . The mortality rate of SBP was 14 .4% but 
did not significantly differ from 2006 to 2014 (16 .4% vs . 
16 .0%, p=0 .89) . There was no significant effect of early 
para (14 .5% vs . 14 .3%, p=0 .71) on SBP-related mortality . 
Conclusion: Our study analyzing a large, nationally-repre-
sentative database demonstrates that early para is associ-
ated with a decreased risk of all-cause mortality . However, 
early para did not appear to affect SBP-related mortality, 
unlike seen in other studies . These findings indicate a 
need for better prevention and treatment of SBP, as its 
incidence has increased while its mortality has remained 
unchanged over the last decade .

Multivariate Logistic Regression Analyzing the Effect of Early 
Paracentesis, Encephalopathy, and Variceal Bleed on All-
Cause Mortality
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New approaches to hepatic edema by 
tolvaptan in the elderly population of liver 
cirrhosis
Hitoshi Yoshiji1, Yasunari Hiramine2, Haruki Uojima3, 
Hiroyuki Nakanishi6, Akira Hiramatsu5, Takuya Iwamoto4, 
Mutsuumi Kimura7, Hideto Kawaratani1, Shuji Terai8, Hiro-
fumi Uto9, Isao Sakaida4, Namiki Izumi6, Kiwamu Okita10, 
Kazuhiko Koike11; Japan Ascites Club; 1Nara Medical Uni-
versity, Kashihara, Japan; 2Kagoshima Kouseiren Hospital, 
Kagoshima, Japan; 3Kitasato University School of Medicine, 
Kanagawa, Japan; 4Yamaguchi University, Ube, Japan; 5Hiro-
shima University, Hiroshima, Japan; 6Musashino Red Cross 
Hospital, Musashino, Japan; 7Sapporo Kosei General Hospital, 
Sapporo, Japan; 8Niigata University, Niigata, Japan; 9Miyazaki 
Medical Center Hospital, Miyazaki, Japan; 10Shunan Memorial 
Hospital, Yamaguchi, Japan; 11The University of Tokyo, Tokyo, 
Japan

Backgrounds and Aims: Oral vasopressin V2-receptor 
antagonist, tolvaptan is an effective treatment of refrac-
tory ascites with elderly liver cirrhosis . Although the alle-
viation of pain and the improvement of QOL are priorities 
in the current treatment of hepatic edema, there are 
no globally standardized criteria for assessment of the 
diuretic treatment of hepatic edema . The present study 
evaluates the association between body weight change 
and clinical symptoms to identify an effective indicator 
of tolvaptan response in the elderly population of liver 
cirrhosis . Methods: The study comprised elderly 460 
cirrhotic patients treated by tolvaptan . We identified 
an effective response indicator based on body weight 
loss associated with three symptom reduction (edema, 
bloating, and respiratory discomfort) . An optimal cut-off 
value of body weight change, which accurately indicated 
symptom reduction, was identified . The cut-off values of 
body weight loss (both absolute [kg] and relative [%]) 
were determined using the receiver operating character-
istic (ROC) analysis and kappa coefficients . The kappa coef-
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ficient was then validated internally using the bootstrap 
method and externally using the validation data set of 
four independent hospitals . Results: A cut-off value for 
body weight loss of 1 .5 kg/week produced the largest 
area under the ROC curve (0 .961; sensitivity, 89 .8%; spec-
ificity, 92 .0%) and a high kappa coefficient (0 .831) . The 
correlation between symptom reduction and body weight 
loss of 1 .5 kg/week was evaluated internally and exter-
nally, and the cut-off value was validated . The response 
rate to tolvaptan in 460 patients was 60 .2% based on 
body weight loss of 1 .5 kg/week or more, 63 .9% based 
on symptom reduction, and 69 .6% based on either body 
weight loss of 1 .5 kg/week or symptom reduction . Multi-
variate regression analysis revealed that BUN is significant 
practical predictor of treatment response . Conclusions: 
The cut-off value of body weight change that most accu-
rately reflected symptom reduction was 1 .5 kg/week . This 
value is close to the criteria proposed by the International 
Ascites Club, and also expected to be an effective indicator 
of response to tolvaptan in clinical practice for elderly 
cirrhotic patients .
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Non-selective beta-blockers and acute kidney 
injury related in decompensated cirrhosis.
Jessica P. Guerrero Cabrera, Eric López Méndez; Gastroen-
terology, Instituto Nacional de Ciencias Médicas y Nutrición 
Salvador Zubirán, Mexico City, Mexico

Background. Non-selective beta-blockers (NSBB) use in 
patients with decompensated cirrhosis (DC) is controver-
sial . It has been suggested that NSBB in DC predisposes 
to acute renal injury (AKI), leading to a negative evolu-
tion and outcomes . Aim. Evaluate the risk of developing 
AKI in NSBB users in decompensated cirrhosis and associ-
ated mortality . Material and methods. Patients with DC 
admitted at the Instituto Nacional de Ciencias Médicas 
y Nutrición “Salvador Zubirán” from 2015-2016 were 
enrolled for their transversal study . The presence of AKI 
at admission or its development during hospital stay and 
mortality at six months was evaluated and compared 
between those using NSBB (NSBB+) before admission and 
those who did not (NSBB-) . Results. We compared 105 
patients (59±15 .2 years, women: 65%, MELD: 19 .0±7 .3), 
Hepatitis C was the most frequent etiology (32 .4%), 
followed by cryptogenic (22 .9%) . At admission 67 (63 .8%) 
were NSBB+ and 38 (33 .2%) NSBB- . The NSBB+ group 
presented lower mean arterial pressure values (p=0 .041), 
however, heart rate values showed no statistical signifi-
cance . 48/67 NSBB+ received NSBB during hospital stay, 
NSBB- did not received NSBB during hospital stay . AKI inci-
dence was similar in both groups (67% vs 77%) respec-
tively, with a predominance of AKI 1 (48 .6%) and only 
5 patients had AKI 3 . There was no correlation between 
NSBB+ and AKI development during hospital stay 
(p=0 .307) . We measured serum creatinine levels at admis-
sion and before hospital discharge in both groups with no 
statistical significance . First month mortality was similar 
between groups, [NSBB+ 11 (16 .4%) and NSBB- 4(10 .5%)] . 
This mortality was higher compared to mortality during 

follow up . We found no correlation between NSBB+ 
and mortality (p=0 .407) . Logistic regression analysis 
showed that the presence of shock (OR: 5 .5, p=0 .028) was 
significant for AKI development; the presence of infec-
tion showed an OR: 2 .3 (p=0 .070) for AKI development . 
Finally, our 6-month survival, had no significant difference 
between groups (p=0 .141) . Conclusions. The development 
of AKI was similar between both groups without statistical 
difference . We did not observe differences in mortality . 
The results suggest that the use of NSBB on DC at admis-
sion is safe, it does not increase the frequency of AKI, 
neither mortality . It is necessary to increase the number of 
patients to confirm these findings .
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Hospital-Acquired Acute Kidney Injury 
in Patients with Cirrhosis: Predictors and 
Outcomes
Eric Orman, Marwan Ghabril, Regina Weber, Melissa D. Ander-
son, Raj Vuppalanchi, Samer Gawrieh, Craig Lammert, 
Marco A. Lacerda, John Holden, Naga P. Chalasani; Indiana 
University School of Medicine, Indianapolis, IN

Background: Patients with cirrhosis frequently experience 
acute kidney injury (AKI), which is associated with poor 
outcomes . However, little is known about hospital-ac-
quired AKI in this population . We aimed to examine risk 
factors and outcomes associated with in-hospital AKI in 
those with admission creatinine in the normal range . 
Methods: In a prospective cohort study of patients with 
cirrhosis hospitalized between June 2014 and April 2017, 
we examined those with admission serum creatinine 
≤1 .2mg/dL . Patients were followed for the development 
of in-hospital AKI based on standard criteria (creatinine 
increase of ≥0 .3mg/dL within 48 hours) . We examined 
patient factors at admission, the subsequent development 
of AKI, and 90-day mortality . Results: Of 487 patients 
enrolled, 223 had admission creatinine ≤1 .2mg/dL, and 
were included (age 57±12; 52% male) . AKI developed in 
21 patients (9%) after a mean of 5 days (SD 3 .5) . 76% of 
AKI episodes were stage 1 (≤2-fold increase in creatinine); 
24% were stage 3 (>3-fold increase or requiring renal 
replacement) . 14% required dialysis . In those who did not 
require dialysis, the mean peak creatinine was 1 .53mg/
dL (SD 0 .54), and final creatinine was 1 .35 (SD 0 .71) . 52% 
had regression of AKI; 29% progressed to a higher stage . 
AKI was associated with liver disease severity, but not with 
admission creatinine (Table) . After adjustment for age, 
sex, and diabetes, admission MELD was predictive of subse-
quent AKI (OR 1 .19; 95% CI 1 .07-1 .32; AUC 0 .76) . Using 
a cutoff of 15, MELD could identify all episodes of AKI, 
with a specificity of 44% . In those with MELD 15-24, AKI 
developed in 12%; for MELD ≥ 25, AKI occurred in 32% . In 
those with AKI, 90-day mortality was 43%, compared to 
19% in those without AKI (p=0 .04) . This association lost 
significance after adjustment for MELD (OR 1 .71; 95% CI 
0 .44-6 .57) . Conclusion: Patients with cirrhosis hospitalized 
with creatinine in a normal range are at high risk of hospi-
tal-acquired AKI . Nearly 25% of AKI is severe (stage 3) . 
Admission creatinine is not associated with AKI incidence, 
but MELD can predict AKI . Patients with MELD ≥15 may 
benefit from close monitoring or prophylactic therapy to 
prevent AKI .
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Treatment of type-1 hepatorenal syndrome 
with pentoxifylline: a randomized placebo 
controlled, blinded pilot clinical trial
Jonathan G. Stine1, Jennifer Wang2, Scott L. Cornella1, 
Brian Behm1, Zachary Henry1, Neeral L. Shah1, Stephen H. Cald-
well1, Patrick G. Northup1; 1Gastroenterology and Hepatology, 
University of Virginia, Charlottesville, VA; 2Internal Medicine, 
University of Virginia, Charlottesville, VA

Background & Aims: Type-1 hepatorenal syndrome (HRS-1) 
portends a poor prognosis in patients with cirrhosis . 
Currently available medical therapies, namely volume 
expansion with colloid or crystalloid and vasoconstrictor 
medications are largely ineffective, save for liver trans-
plantation . We aimed to compare pentoxifylline (PTX) 
therapy in addition to standard of care of volume expan-
sion with albumin and vasoconstriction with midodrine 
and octreotide (AMO) to AMO in HRS-1 treatment . 
Methods: Patients at the University of Virginia Health 
System hospitalized with decompensated cirrhosis and 
HRS-1 were enrolled from July 1, 2014 through June 30, 
2016 . PTX or placebo was administered in conjunction 
with AMO therapy for up to fourteen days of hospitaliza-
tion . The primary endpoint was resolution of HRS-1, which 
was defined as a durable serum creatinine (Cr) ≤ 1 .5 g/dL 
for >24 hours . Secondary endpoints assessed were change 
in Cr and MELD score, partial treatment response, 30-and 
180-day overall and transplant free survival . All analyses 
were conducted based on the intention to treat popula-
tion . Kaplan-Meier curves were constructed and compared 
by a log-rank test to assess the secondary endpoints of 
survival . Results: Twelve subjects with mean age 58 .9 +/- 
6 .2 years were enrolled and randomized . Mean MELD 
score was 26 .5 +/- 7 .4 and all subjects were Child-Pugh-
Turcotte Class B or C . 58 .3% were male . Leading etiologies 
of liver disease included alcoholic liver disease (50 .0%) and 
nonalcoholic steatohepatitis (25 .0%) . Overall cohort 30- 
and 180-day survival was 58 .3% and 33 .3% respectively . 
Two subjects underwent liver transplantation . There 
were no significant differences in baseline characteristics 
between the intervention and the control group, although 
two PTX subjects had been prescribed AMO treatment in 
the previous week . HRS-1 resolution (16 .7% vs . 16 .7%, 
p=1 .000), partial treatment response (33 .3% vs . 16 .7%, 
p=0 .505), change in creatinine (+0 .48 g/dL, 95% CI -0 .49-
1 .46 vs . +0 .03 g/dL, 95% CI -0 .64-0 .70, p=0 .427), 30-day 

survival (66 .6% vs . 50 .0%, p=0 .558) and 180-day survival 
(50 .0% vs . 16 .7%, p=0 .221) were similar when comparing 
PTX to the AMO group . Serious adverse events necessi-
tating treatment discontinuation were rare (n=1, PTX) . 
Conclusions: The addition of PTX to AMO in the treatment 
of HRS-1 is safe when compared to the current standard of 
care . Future large-scale prospective study to validate the 
efficacy of this treatment seems warranted . 
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Utilization of palliative care in patients with 
cirrhosis
Mohsen Pourmorteza2, Chakrahar M. Reddy1, Mark Young1; 
1Gastroenterology and Hepatology, East Tennessee State Uni-
versity, Johnson City, TN; 2Internal Medicine, East Tennessee 
State University, Johnson City, TN

Background:Patients with liver disease have a life-limiting 
illness that has a negative impact on quality of life and 
are removed from the waiting list when they become 
too ill for liver transplantation . The aim of this study is 
to assess impact of palliative care on health-care utiliza-
tion and explore variables associated with palliative care 
among cirrhotic patients . Method:We employed the 2013 
National Inpatient Sample databases to identify patients 
aged ≥18 years with the primary or secondary diagnosis 
of Palliative care and cirrhosis or its complications using 
the ICD-9-CM codes . Categorical variables were tested for 
statistical significance using the Pearson chisquare test 
while the Student’s t test was used for continuous vari-
ables . Variables included in the regression model were 
patient and hospital characteristics with a p <0 .05 from 
univariate analyses . Independent predictors were iden-
tified using multivariable logistic regression for dichot-
omous inhospital outcome, while Multivariable linear 
regression models were fit when the outcome variables 
were continuous . Data weights provided in the NIS file 
were used to calculate national level estimates with appro-
priate survey estimation commands . Results:We identi-
fied 869,599 individuals that met our inclusion criteria of 
which 5 .89% encountered palliative care (PC) . PC encoun-
ters were on average older (63 .87±29 .84 vs . 59 .23±29 .86, 
p<0 .001), female (43 .00 vs 41 .74, p<0 .001) and more 
often had ascites (61 .66 vs 43 .61, p<0 .001), hepatorenal 
syndrome (HS) (12 .95 vs 3 .06, p<0 .001), SBP (6 .11 vs 2 .66 
p<0 .001), encephalopathy, coagulopathy and underwent 
mechanical ventilation . Patients who received PC had on 
average longer hospital stay (8 .8 ± 22 .34 vs 6 .7 ± 19 .84, 
p<0 .001) and higher mortality (45 .22 vs 5 .00, p<0 .001) . 
On regression analysis, MV (2 .80; 95% CI=2 .67–3 .00), HS 
(3 .03; 95% CI=2 .80–3 .28), ascites (1 .84; 95% CI=1 .76–1 .94), 
comorbidities, encephalopathy and coagulopathy were all 
predictors of PC . After adjustment for patient and hospital 
characteristics, palliative care had no significant associa-
tion on length of stay (-0 .03, 95% CI=- -0 .2– 0 .2, p=0 .80) 
but was associated with lower hospital cost ($ -6,004, 
95% CI=-9,679 – -2,329) . Among cirrhotic patients who 
died, 47 .86% had required mechanical ventilation while 
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15 .44% of patients on MV received PC . Among individuals 
who died, patients on MV were less likely to encounter PC 
(OR=0 .58 95% CI=0 .55-0 .60) . Conclusion:With increasing 
recognition that palliative care improves quality of life our 
study demonstrates that palliative care is associated with 
reduces health care costs and no significant association on 
length of hospital stay among cirrhotic patients .
Disclosures:

Chakrahar M . Reddy - Speaking and Teaching: Salix, Echosens, Gilead 
Sciences, Allergan
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1799
Transjugular Intrahepatic Portosystemic Shunt 
Prior to Abdominal Surgery: Outcomes in 
Cirrhotics
Mohamed G. Shoreibah, Ahmed K. Abdel Aal, Moham-
med Naseemuddin, asem Ghanim, Omar I. Massoud; Univer-
sity of Alabama at Birmingham, Hoover, AL

Aim and background . Abdominal surgery in cirrhotics has 
been associated with an increased risk of perioperative 
mortality of 18% and 50% for elective and emergent 
abdominal surgeries, respectively . Transjugular intra-
hepatic portosystemic shunt (TIPS) can be performed to 
reduce porto-systemic pressure gradient (PSG), often for 
the management of intractable ascites or variceal bleed 
in cirrhotics . We aimed to evaluate the utility of pre-oper-
ative TIPS placement in patients with cirrhosis, especially 
ascites, and its effect on perioperative mortality . Methods . 
This is a case series of 19 cirrhotics who had TIPS place-
ment prior to abdominal surgery between 2010 and 2016 . 
Hepatic decompensation was defined as the presence of 
one or more of the following: ascites, hepatic encepha-
lopathy (HE) or history of variceal bleeding (VB) . We used 
the Mayo Clinic post-operative mortality risk calculator to 
determine the expected 30-day mortality and compared 
it to the observed mortality in our cohort . Results . Nine-
teen patients with cirrhosis (79% males, 90% Caucasians, 
with mean age of 51±10 yrs .) were included . All patients 
had decompensated cirrhosis (ascites [19/19, 100%], VB 
[5/19, 26%] and HE [11/19, 58%]) . Seven patients were 
eligible for liver transplant (LT) and were evaluated ahead 
of the TIPS . The mean PSG was reduced from 16±4 .7 mm 
Hg pre-TIPS to 5 .3±2 .5 mm Hg post-TIPS . The mean Model 
for End Stage Liver Disease (MELD) score increased from 
12 .7±4 .2 pre-TIPS to 15 .2±4 .3 post-TIPS . All 19 patients 
had abdominal surgeries; one was emergent and 15 were 
hernia repair . Median time to surgery was 39 days . The 
mean expected post-operative 30-day mortality risk was 
22 .2±14 .4% . Observed 30-day post-operative mortality 
rate was found to be 0% . Post-TIPS, HE was reported 
in all 19 patients and ascites in six patients, with two 
requiring revision of TIPS within 30 days after the surgery . 
One patient, with a post-operative 30-day mortality risk 
of 41%, died (78 days from surgery, 46 days of hospital-
ization) . Five patients received LT with median time to 
LT of 20 months (range: 6-45 months) . Conclusion . Our 
case series show that pre-operative TIPS placement in 
patients with decompensated cirrhosis may help reduce 
the post-operative mortality . Further studies are needed 
to validate our findings and identify patient populations 
that would most benefit from such an intervention .

Disclosures:

Ahmed K . Abdel Aal - Consulting: Bard peripheral vascular, Baxter 
healthcare, Boston Scientific, Abbott Medical, W L Gore

The following people have nothing to disclose: Mohamed G . Shoreibah, 
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1800
Efficacy and safety of tolvaptan in the treat-
ment of patients with decompensated liver 
cirrhosis and severe chronic kidney disease
Yoshitaka Arase, Tatehiro Kagawa, Kota Tsuruya, 
Kazuya Anzai, Shunji Hirose, Koichi Shiraishi, Tetuya Mine; 
Department of Gastroenterology and Hepatology, Tokai Uni-
versity School of Medicine, Isehara, Japan

Background & Aim; Tolvaptan, an oral vasopressin V2 
receptor antagonist, has been widely used in the treatment 
of cirrhotic patients with ascites in Japan, but its influence 
on patients with renal dysfunction remains unknown . In 
this study, we aimed to clarify the efficacy and safety of 
tolvaptan in the treatment of patients with decompen-
sated liver cirrhosis and severe chronic kidney disease 
(s-CKD) . Methods; We retrospectively studied 43 consec-
utive patients with liver cirrhosis who received tolvaptan 
at a dose of 7 .5mg/day for refractory ascites between Oct . 
2012 and Mar . 2015 at Tokai University Hospital . s-CKD 
was defined as estimated glomerular filtration rate (eGFR) 
below 45 mL/min/1 .73m2 (CKD stage: G3b, G4 and G5), 
and the others were classified to n-CKD . A responder to 
tolvaptan was defined as a patient with weight loss of 
more than 1 .5 kg in 7 days . Changes in clinical parameters, 
response rate, overall survival and the incidence of adverse 
events were compared between patients with s-CKD and 
n-CKD . Results; Of the 43 patients, 25 (58%; G1: 3, G2: 7 
and G3a: 15) and 18 (42%; G3b: 9, G4: 7 and G5: 2) were 
categorized to n-CKD and s-CKD, respectively . The propor-
tion of hepatocellular carcinoma and Child-Pugh C was 
similar between n-CKD and s-CKD groups; 20% and 48% in 
n-CKD, and 22% and 56% in s-CKD, respectively . The rate 
of response to tolvaptan was similar; 68% in n-CKD and 
56% in s-CKD . In s-CKD patients, urine volume significantly 
increased from baseline (0 .8 ± 0 .3 [mean ± SD] L) to day 1 
(1 .4 ± 0 .9, p=0 .02), day 3 (1 .5 ± 1 .1, p=0 .03) and day 7 (1 .7 
± 1 .1, p=0 .004) along with the significant decrease in urine 
osmotic pressure; decrease rate was 21 ± 25% (p=0 .005) and 
40 ± 27% (p=0 .001) in 4 and 8 hours after the initiation of 
tolvaptan, respectively . These reactions were comparable 
to those of n-CKD patients . eGFR did not decline even in 
s-CKD patients; 27 .3 ± 9 .2 at baseline vs . 26 .6 ± 9 .9 on day 
7, p=0 .9) . Incidence of adverse events including thirst, 
hypernatremia, and hepatic encephalopathy was similar; 
16% in n-CKD and 17% in s-CKD . The cumulative survival 
rate did not differ significantly between n-CKD and s-CKD 
groups . In s-CKD, responders obtained better prognosis 
than non-responders; 90% and 70% survival in 90 and 
180 days, respectively, in responders, and 50% and 13% 
survival, respectively, in non-responders (p=0 .02) . Conclu-
sions; Tolvaptan significantly increased urine volumes in 
ascitic patients with s-CKD similarly with those with n-CKD 
without affecting renal function . As responders achieved 
better prognosis, this drug could be a good option to treat 
refractory ascites in cirrhotic patients with severe chronic 
kidney disease .
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1801
Transjugular intrahepatic portosystemic 
shunt (TIPS): a safe and efficacious treatment 
strategy for cirrhotic patient with splanchnic 
vein thrombosis
Aldo Airoldi1, Stella De Nicola1, giovanni perricone1, 
marcello vangeli1, Raffaella Vigano’1, ruggero vercelli2, 
CArmelo Migliorisi2, Marco Solcia2, Fabiane Barbosa2, fran-
cesco musca3, Andrea De Gasperi4, Luca Belli1, Antonio Gae-
tano Rampoldi2; 1Gastroenterology and Hepatology, ASST 
Grande Ospedale Metropolitano Niguarda, Milan, Italy; 
2Interventional Radiology, ASST Grande Ospedale Metropol-
itano Niguarda, Milan, Italy; 3Cardiology Unit, ASST Grande 
Ospedale Metropolitano Niguarda, Milan, Italy; 4Intensive 
Care Unit 2, ASST Grande Ospedale Metropolitano Niguarda, 
Milan, Italy

Introduction: TIPS is a safe and efficacious therapeutic 
option for patients with severe complications related to 
portal hypertension . A more recent indication for TIPS 
placement is the presence of portal or splanchnic vein 
thrombosis not responsive or not suitable to anticoagu-
lation but data are scarce and results uncertain . Aim: To 
compare clinical outcomes after TIPS placement between 
patients with or without splanchnic vein thrombosis at 
baseline . Methods and Results: From February 2014 to 
November 2016, 67 consecutive patients (52 males) under-
went TIPS placement at Niguarda Hospital . A retrospective 
analysis for different clinical outcomes including mortality, 
early complications (within 72 hours) and late complica-
tions was performed. All patients had at least 6 months 
of follow up . Sixty-five patients (97%) had cirrhosis (Child-
Pugh class B, 60%). Median age was 56 years (range 29-78), 
the main etiology of liver disease was alcohol (24 cases, 
35%) . Indication for TIPS placement was refractory ascites 
in 22 patients (32%), variceal bleeding in 13 (19%) and 
splanchnic thrombosis in 29 (43%) . Splanchnic thrombosis 
had been complicated by ascites in 10 cases (34%) and 
by digestive bleeding in 10 (34%); 2 patients (7%) had 
a portal cavernoma, 5 had a complete portal thrombosis 
(17%), 15 (51%) had thrombosis of 2 vessels (in 6 patients 
>50% of lumen) and 7 (24%) of 3 vessels (portal, mesen-
teric and splenic trunk, in 5 >50% of lumen) . Patients with 
and without splanchnic thrombosis at baseline (29 vs 35) 
had no significant differences in terms of early complica-
tions (27% vs 31%, p=0 .78), need for TIPS revision (17% 
vs 17%, p=1) and occurrence of hepatic encephalopathy 
(41% vs 22%, p=0,17) . The death rate within 6 weeks 
from TIPS placement was 5%, equally distributed between 
patients with and without thrombosis (7% vs 6%, p=1); 
overall mortality rate was of 23%, 24% in patients with 
thrombosis and 26% in patients without (7/29 vs 9/35, 
p=1) . 21 patients with thrombosis (72%) had a complete or 
partial recanalization after TIPS placement . Conclusions: 
TIPS is a good therapeutic option in splanchnic thrombosis 
and the risk profile seems to be in line with that observed 
for other indications . 
Disclosures:
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1802
Sequential CLIF-SOFA (C-S) scores decrease 
with terlipressin therapy and correlate more 
strongly with survival than baseline scores, 
in subjects with acute-on-chronic-liver failure 
(ACLF) and hepatorenal syndrome Type 1 
(HRS-1)
Florence Wong2, Stephen Chris Pappas1, Arun J. Sanyal3, Khu-
rram Jamil4; REVERSE, OT-0401 Investigators; 1Orphan Thera-
peutics, The Woodlands, TX; 2Medicine, University of Toronto, 
Toronto, ON, Canada; 3Medicine, Virginia Commonwealth 
University, Richmond, VA; 4Medical Sciences, Mallinckrodt, 
Hampton, NJ

BACKGROUND: Changes in C-S scores and ACLF grade have 
been shown to be strong predictors of survival in patients 
with ACLF . The utility of these parameters to predict short- 
and medium term survival has not been clearly studied in 
a rigorously defined subgroup of patients with ACLF and 
HRS-1 . The purpose of our study was to evaluate changes 
in C-S scores and ACLF grades in patients with HRS-1 being 
treated with albumin in addition to terlipressin (terli) or 
placebo (PBO) . METHODS: Pooled data from the 2 largest 
randomized trials of terli versus PBO in HRS-1 were used 
to determine BL, and change from BL to the earlier of 
study Day 7 or end of treatment (EOT) . The correlation 
between BL or change from BL C-S scores and ACLF grade 
and survival (percent alive at Day 90) was evaluated with 
standard correlation curves . RESULTS: Data were available 
for 308 subjects (153 terli, 155 PBO); mean C-S score (±SD) 
was 10 .0 (2 .3) terli, and 9 .8 (2 .2) PBO . ACLF grade 1,2 or 3, 
occurred in 44 .5%, 34 .4% and 20 .5% of subjects respec-
tively . Change in C-S score from BL to earlier of study Day 
7 or EOT was greater in the terli group, -0 .40 (1 .67), versus 
PBO, 0 .00 (1 .54), p=0 .025; ACLF grade also tended to 
improve: terli, -0 .4(0 .78) vs . PBO, -0 .2(0 .70), p=0 .079 . There 
was a significant but poor correlation between BL C-S 
score and survival: terli r2=0 .588, p= .0035, PBO r2=0 .345, 
p=0 .035 . In contrast, there was a highly significant and 
strong negative correlation between change in C-S and 
survival in the terli group, r2=0 .936, p<0 .0001, but not in 
the PBO group, r2=0 .119, p=0 .364 (Figure) . CONCLUSION: 
Terli treatment in patients with HRS-1 is associated with 
a decrease in CLIF-SOFA scores and ACLF grade . There 
is a strong correlation between change in C-S score and 
survival in these patients . Sequential CLIF-SOFA scores may 
be particularly useful to predict survival in patients with 
ACLF and HRS-1 receiving terlipressin .
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1803
Alcoholic liver disease is associated with 
improved outcomes after TIPS performed for 
refractory ascites and hepatic hydrothorax
Vilas Patwardhan1, Shreya Amin1, Sentia Iriana1, Bilal Nasir1, 
Muneeb Ahmed2, Ammar Sarwar2, Raza Malik1; 1Medicine-GI, 
Beth Israel Deaconess Medical Center, Boston, MA; 2Radiol-
ogy, Beth Israel Deaconess Medical Center, Boston, MA

Background: Transjugular intrahepatic portosystemic 
shunting (TIPS) may be used to treat refractory ascites 
and hepatic hydrothorax in patients with cirrhosis . Clinical 
parameters that predict liver failure and death following 
TIPS have been established . However, the clinical char-
acteristics that predict ascites resolution following TIPS 
are less clear . Methods: We performed a retrospective 
study of consecutive cirrhotic patients who underwent 
TIPS for refractory ascites and/or hepatic hydrothorax at 
a transplant center . Data were collected as was available 
in the hospital electronic medical records . The primary 
outcome was improvement as defined by reduction in 
the frequency of large volume paracentesis (LVP) and/
or thoracentesis within 90 days after TIPS . Secondary 
outcomes were improvement in MELD, Child class, rates 
of hospitalization, and death within 90 days of TIPS . 
Results: Between November 2002 and October 2016, TIPS 
was performed in 120 patients with cirrhosis for refractory 
ascites (N=89) and/or hepatic hydrothorax (N=69) . After 
excluding patients who did not have a paracentesis prior 
to TIPS (N=4) and those with incomplete follow up (N=23), 
93 patients were included in the final analysis . Cirrhosis 
etiologies were alcohol (N=37), viral (N=32), NASH (N=16), 
and other (N=6) . Mean age was 56 years . Median MELD, 
MELD-Na, and Child-Pugh scores were 14, 17, and 9, 
respectively . Following TIPS, 66 patients had reductions 
in LVP . There were 11 deaths . Two patients underwent 
liver transplant within 90 days of TIPS and were excluded 
from the outcomes analysis . In the multivariate analysis, 
having Child class C cirrhosis and alcoholic liver disease 
were significantly associated with reduced LVP after TIPS 
(OR 15 .3 [1 .42-165 .1] Child class C vs B; OR 7 .16 [1 .04-
49 .3] alcoholic vs NASH cirrhosis) . Death following TIPS 
was significantly associated with increased MELD (OR 
1 .39 [1 .10-1 .76] . Alcoholic cirrhosis was associated with a 
reduced risk of death (OR 0 .06 [0 .01-0 .71] alcohol vs NASH; 
OR 0 .042 [0 .01-0 .74] alcohol vs other; OR 0 .24 [0 .02-2 .8] 
alcohol vs viral) . Child class was not significantly associated 
with death following TIPS after adjustment for cirrhosis 
etiology . There were no significant associations between 
patient characteristics and the other secondary end 
points . Conclusion: Alcoholic cirrhosis, compared to other 
etiologies of liver disease, was associated with both an 
increased odds of LVP reduction following TIPS as well as 

reduced mortality . Child class C patients had higher rates 
of symptom improvement with TIPS without significant 
increase in mortality after adjusting for the etiology of 
cirrhosis .
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1804
Early paracentesis is associated with lower 
mortality and shorter length of stay in hospital-
ized cirrhotics with and without spontaneous 
bacterial peritonitis in a multi-year national 
inpatient sample.
Luis H. Barraza2, Russell E. Rosenblatt1, Nicole T. Shen1,  
Zachary Sherman2, Carl V. Crawford1, Arun Jesudian1;  
1Gastroenterology and Hepatology, New York Presbyterian Hos-
pital Cornell, New York, NY; 2Medicine, Weill Cornell Medical  
Center, New York, NY

Background: Hospitalized patients with decompensated 
cirrhosis are at high risk of morbidity and mortality, espe-
cially in the setting of spontaneous bacterial peritonitis 
(SBP) . Guidelines recommend paracentesis (para) for all 
hospitalized cirrhotics with ascites, yet there is no guid-
ance with regards to timing . Small studies have noted 
improved outcomes among those with SBP but have yet to 
be validated . We analyzed the National Inpatient Sample 
(NIS) to determine the impact of early para on mortality 
and length of stay (LOS) . Methods: We used the NIS, a 
nationally-representative inpatient database, from 2006 
to 2014 . We identified decompensated cirrhotics using a 
validated algorithm and included those who underwent 
para . These patients were divided into 2 cohorts – early 
(<2 days) or late (>2 days) from admission . Repeat and 
initial para after 7 days were excluded . Further analysis 
was performed by using multivariate linear and logistic 
regression analyzing mortality . Results: A weighted 
sample of 490,930 patients were included, of which 61 .7% 
underwent early para . Patients with SBP were significantly 
more likely to undergo early para than those without SBP 
(64 .4% vs . 61 .4%, p<0 .001) . Patients undergoing early para 
were younger and less likely to be female . Early para was 
associated with significantly shorter LOS (5 .5 vs . 8 .2 days, 
p<0 .001) and lower costs ($42,072 vs . $60,245, p<0 .001) . 
Early para significantly decreased LOS in multivariate 
linear regression (OR 0 .07, p<0 .001) when controlling 
for SBP, encephalopathy, and variceal bleed . All-cause 
mortality was significantly lower in those with early para 
(6 .8% vs . 7 .4%, p<0 .001) . Although SBP-related mortality 
was not significantly affected by early para (p=0 .71), it was 
associated with improved survival (OR 0 .94, p=0 .03), even 
when controlling for encephalopthy and variceal bleed . 
Conclusion: In this large multi-year, nationally-represen-
tative sample, early para was associated with significantly 
reduced LOS and all-cause mortality among decompen-
sated cirrhotics . SBP-related mortality did not significantly 
differ depending on timing of paracentesis . These findings 
support the benefit of early para as a means to improve 
overall outcomes and reduce LOS and costs among a high-
risk patient population .
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Multivariate Linear Regression Analyzing the Effect of Early 
Paracentesis, Spontaneous Bacterial Peritonitis, Encephalopa-
thy, and Variceal Bleed on Length of Stay
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1805
Benefit of Supplemental Nutrition Education for 
Severely Malnourished Cirrhotic Patients
Amanda J. Chaney, Michael Heckman; Mayo Clinic Florida, 
Jacksonville, FL

Background: Nutritional interventions have reduced 
morbidity and mortality in malnourished cirrhotic patients . 
This study sought to determine if supplemental nutrition 
education, in the form of follow up phone calls, improved 
nutritional status and patient outcomes in patients 
undergoing liver transplant (LT) evaluation . In addition, 
patient compliance with nutrition recommendations and 
the perception of benefit of education was documented . 
Methods: Severely malnourished patients were recruited 
from the mandatory nutrition education class at time of 
LT evaluation . Nutritional status was determined by the 
subjective global assessment (SGA) tool and documented 
at initial, return visits, phone calls and at the end of the 
study . The supplemental nutritional education for severely 
malnourished LT patients included 3 follow-up phone calls 
(at 2, 6, and 8 weeks) and utilized questions from the SGA 
tool . Patient compliance with recording a dietary log and 
their impression of benefit with the follow-up phone calls 
was recorded . A retrospective chart review of 10 severely 
malnourished cirrhotic patients who had routine/standard 
nutritional care three months prior to the study was also 
performed . The frequency of enteral feeding supplemen-
tation, occurrence and reasons for hospitalizations were 
recorded in both groups . Results: In both groups (retro-
spective group (n=10) vs . supplemental education group 
(n=8)), most patients were white (90%; 100%), male (70%; 
75%), middle aged (62 years; 51 years) with median body 
mass index (BMI) of 21 .1 and 28 .6, and initial SGA score 
of 21 (18-25) and 19 (18-26) . Median MELD at LT evalua-
tion was 23 (9-34) and 17 (6-26), with non-alcoholic fatty 
liver disease (20% and 37 .5%) and alcoholic cirrhosis 
(40% and 12 .5%) being the most common liver disease 
diagnoses . At baseline, there was a statistical significant 
difference in the symptom of “smells bother me” between 
the retrospective and supplemental nutrition education 
groups (0% vs . 75%, P=0 .002) . At the end of eight weeks, 
the change in SGA score from baseline was -1 .5 (-3,0) for 
the retrospective group and 4 (-9,8) for the supplemental 
nutrition education group . Hospitalization occurred in 
80% of the retrospective group, compared to 37 .5% in the 
adjuctive education group . Four patients (66 .7%) reported 
weight loss . Only one patient (16 .7%) reported dietary 
log compliance . All patients (100%) reported benefit of 
supplemental nutrition education . Conclusion: Patients’ 
perception of their nutritional status improved with 
supplemental education and regular direct follow-up . 

With a multidisciplinary approach, this strategy of patient 
support may improve patient care and outcomes .
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Whole-genome pooled CRISPR/Cas library 
screens to identify new hepatocellular carci-
noma drivers and drug targets in conjunction 
with sorafenib
Takahiro Kodama1, Hayato Hikita1, Ryotaro Sakamori1,  
Tomohide Tatsumi1, Nancy A. Jenkins2, Neal G. Copeland2, 
Tetsuo Takehara1; 1Gastroenterology and Hepatology, 
Osaka University Graduate School of Medicine, Suita, Japan;  
2Genetics, University of Texas, MD Anderson Cancer Center, 
Houston, TX

Backgrounds and Aims: Hepatocellular carcinoma (HCC) is 
a deadly cancer and its mortality rate ranks third among 
all cancer types worldwide . To comprehensively under-
stand its genetic drivers, over 500 HCC genomes have been 
sequenced but they reveal the existence of thousands of 
infrequently mutated genes . This intra- and inter-tumor 
heterogeneity, combined with large number of passenger 
mutations, has made it difficult to identify the true drivers 
of HCC . In addition, sorafenib is the currently only FDA-ap-
proved molecular target drug in HCC but its anti-tumor 
effect is very limited . To overcome these problems, we 
performed two forward genetic screens using recently 
innovated whole-genome pooled CRISPR/Cas library . 
Methods: Two human liver cancer cell lines, Huh-7 and 
SNU-398, were lentivirally transduced with Geckov2 library 
and transduced cells were selected with puromycin . First, 
transduced cells were orthotopically injected into the liver 
of the Nude mice and monitored for tumor formation . To 
identify potential tumor suppressor genes (TSGs) in the 
liver, gRNAs enriched in the orthotopic liver tumors were 
determined by sequencing of gDNA in these tumors . Next, 
transduced cells were treated with vehicle or sorafenib in 
vitro for 14 days . To identify potential targets which inhibi-
tion show synergistic anti-tumor effect with sorafenib, we 
determined gRNAs depleted in cells with sorafenib treat-
ment compared to cells with vehicle treatment . Results: In 
the first in vivo screening, we identified 62 genes targeted 
by 2 or more highly enriched gRNAs in Huh-7 cells-derived 
tumors and 47 genes in SNU-398 cells-derived tumors . 
Twenty-nine genes were common including 4 miRNAs . 
TCGA analysis revealed that HCC patients with mutation 
or copy number alteration in any of these genes showed 
worse overall survival and disease free survival compared 
to HCC patients without them . In addition, gene expres-
sion levels of 3 candidate TSGs, BPHL, CTSZ and PLCG2 
were significantly negatively correlated with poor survival 
of HCC patients . In the second in vitro screening, 6 genes 
were identified as potential drug targets in combination 
with sorafenib in HCC . Among them, knockdown of SCN1B 
showed strong synergistic anti-tumor effect in combina-
tion with sorafenib in 2 human HCC cell lines . Conclusion: 
Whole-genome pooled CRISPR/Cas library screens discov-
ered potential new hepatocellular carcinoma drivers and 
drug targets in conjunction with sorafenib .
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MicroRNA-195 regulates chemoresistance via 
inhibition of epithelial–mesenchymal transition 
in human cholangiocarcinoma
Yu Ota, Kenji Takahashi, Shin Otake, Yosui Tamaki, Mit-
suyoshi Okada, Kazunobu Aso, Hidetaka Iwamoto, Keis-
uke Yamakita, Yohei Kitano, Yuichi Makino; Division of 
Metabolism and Biosystemic Science, Asahikawa Medical Uni-
versity, Asahikawa, Japan

Background: Innate and acquired resistance to chemo-
therapy is a major limitation to the successful treatment 
of cholangiocarcinoma (CCA) . Epithelial-mesenchymal 
transition (EMT) is reported to play an important role in 
promoting chemoresistance in several cancers . Although 
de-regulated expression of microRNAs (miRNAs) occur in 
cancers, their roles to chemoresistance of CCA are not well 
understood . Our aims were to evaluate the involvement 
and contribution of miRNA in chemoresistance via regu-
lation of EMT in CCA . Methods: CCA (HuCCT1, HuH28, 
OZ, TFK-1 and RBE) and non-malignant cholangiocyte 
(MMNK-1) cells were used . EMT was induced by 10 ng/
ml of TGF-b for 72 hours . Expression profiling of 2555 
miRNAs was performed using microarray . MiRNA mimic 
or inhibitor were used to modulate expression or activity 
of miRNA . Chemosensitivity of CCA cells was examined by 
determining cell viability using trypan blue or MTS assay 
during incubation with gemcitabine (GEM) or cisplatin 
(CDDP) . RNA expression was assessed by qPCR, and 
protein expression by Western blot . Luciferase reporter 
assay was performed to confirm the target of miRNA . 
Results: MiRNA microarray identified 56 miRNAs that were 
reduced by < 0 .67-fold in HuCCT1 cells treated by TGF-b . 
Among them, miR-195 was predicted to target Snail, 
which is an EMT inducible transcription factor, by Target 
Scan . MiR-195 expression was significantly downregulated 
by TGF-b by 0 .5 to 0 .8-fold in CCA cells, and decreased by 
0 .3 to 0 .8-fold in CCA cells compared to MMNK-1 cells . In 
CCA cells, miR-195 overexpression decreased Snail, N-cad-
herin and Vimentin expression and cell viability whereas 
increased E-cadherin expression . Moreover, inhibition 
of miR-195 decreased E-cadherin expression whereas 
increased Snail, N-cadherin and Vimentin expression and 
cell viability . Luciferase reporter assay demonstrated that 
miR-195 directly targets the 3’-UTR of Snail . Furthermore, 
miR-195 overexpression increased GEM (100 mM, 72 hrs) 
or CDDP (50 mM, 72 hrs) induced cell death by 44 .6% to 
60 .1 % or 36 .0% to 47 .4 % . Similarly, miR-195 inhibition 
decreased GEM or CDDP induced cell death by 42 .2% to 
25 .6 % or 38 .6% to 25 .4 % in HuCCT1 cells . Conclusions: 
These observations provide new insights into chemoresis-
tance induced by EMT in CCA by (a) identifying miR-195 
as a highly decreased miRNA by TGF-b, (b) demonstrating 
that miR-195 suppresses EMT pathway by targeting Snail, 
(c) showing a functional role for miR-195 in chemoresis-
tance via regulation of EMT . These data implicate miR-195 
as a suppressor of chemoresistance via reduction of EMT 

pathway and suggest new potential strategies to enhance 
responses to chemotherapy in CCA .
Disclosures:

The following people have nothing to disclose: Yu Ota, Kenji Takahashi, 
Shin Otake, Yosui Tamaki, Mitsuyoshi Okada, Kazunobu Aso, 
Hidetaka Iwamoto, Keisuke Yamakita, Yohei Kitano, Yuichi Makino

1808
Effect of CCL1 depletion on the antitumor 
defense in chimeras created with monocytes 
derived from patients with several stages of 
HCC
Akira Asai1,2, Hidetaka Yasuoka1, Norio Okamoto1, 
Hideko Ohama1, Yusuke Tsuchimoto1, SHINYA FUKUNISHI1, 
Yasuhiro Tsuda1, Kazuhide Higuchi1; 12nd department of 
Internal Medicine, Osaka Medical College, Takatsuki, Japan; 
2Medical Laboratory, Osaka Medical College, Takatsuki, Japan

Hepatocellular carcinoma (HCC) is the fourth most 
common cancers worldwide . Despite of major advances 
in curative or palliative approaches to the treatment of 
HCC, it is the third leading cause of cancer-related death . 
M1MΦ play a key role in host antitumor defenses in HCC . 
Because, M1MΦ have an ability to defend the host from 
viral and microbial infection, fight against tumor, produce 
high amounts of inflammatory cytokines, and activate the 
immune response . On the other hand, M2MΦ have an 
ability to promote tumor progression and inhibit M1-me-
diated functions . Tumor-associated macrophages (TAM) 
constitute a major component of the leukocyte infil-
trated in tumors, have an M2MΦ phenotype . In our recent 
studies, CD14+ cells isolated from advanced HCC patients 
showed the M2b phenotype (CCL1-producing IL-12-IL-10+ 
cells), and M2bMΦ did not easily switch to other pheno-
types even when stimulated with antigens or M1MΦ 
inducers . In this study, we induced antitumor effector cells 
(M1MΦ) from M2b CD14+ cells isolated from HCC patients, 
after treatment with CCL1 antisense oligodeoxynucleotide 
(ODN), an M2bMΦ reverter; we tested anti-HCC activities 
in a chimera model of HCC patients . Whereas human HCC 
solid tumors did not grow significantly in early stage HCC 
chimeras (chimeras created with CD14+ cells from early 
stage HCC patients), the same human HCC did grow in 
advanced stage HCC chimeras (chimeras created with 
CD14+ cells from advanced stage HCC patients) . M2b CD14+ 
cells from advanced stage HCC patients switched to quies-
cent MΦ in cultures supplemented with CCL1 antisense 
ODN . The growth of human HCC solid tumors was clearly 
suppressed by the ODN treatment in advanced stage 
HCC chimeras . These results indicate that host antitumor 
defenses against human HCC solid tumors were improved 
in advanced stage HCC chimeras treated with the M2bMΦ 
reverter .
Disclosures:

The following people have nothing to disclose: Akira Asai, 
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1809
Promoted liver fibrosis and malignant pheno-
type in HCV/PDGF-C transgenic mice are 
accompanied by abnormal expression of the 
glycolysis-related gene pyruvate kinase M
Hikari Okada1, Masao Honda1, Jean S. Campbell2, 
Yoshio Sakai1, Taro Yamashita1, Kazunori Kawaguchi1, 
Takuji Tanaka3, Shuichi Kaneko1; 1department of gastroen-
terology, Kanazawa University, Ishikawa, Japan; 2University of 
Washington School of Medicine, Seattle, WA; 3Gifu Municipal 
Hospital, Gifu, Japan

Objective Tumor microenvironments regulate the malig-
nant phenotype and prognosis of cancers . Hepatocellular 
carcinoma (HCC) develops frequently in the advanced 
stage of liver fibrosis; however, the interaction between 
pro-fibrotic signaling and HCC has not been elucidated 
in detail . Steatohepatitis is induced in full-length hepa-
titis C virus transgenic (HCV Tg) mice, which is followed 
by the development of HCC . Hepatic fibrosis is induced in 
platelet-derived growth factor-C transgenic (PDGF-C Tg) 
mice, which is followed by the development of hepato-
cellular carcinoma . We investigated fibrosis and tumor-
igenesis in HCV/PDGF-C double Tg mice . Materials and 
Methods HCV/PDGF-C double Tg mice were sacrificed at 
52 weeks of age . The degree of hepatic fibrosis and inci-
dence of tumors were evaluated . HCV/PDGF-C double Tg 
mice were injected with adeno-associated virus, serotype 
8 (AAV8)-short hairpin RNA (shRNA)-PKM2 or shRNA-total 
PKM (targeting both PKM1 and PKM2) at 52 weeks of 
age . Results HCV/PDGF-C double Tg mice showed accel-
erated liver fibrosis, a markedly increased number of 
tumors (1 .5-fold), increased size of tumors (2 .5-fold), and 
decreased survival (P < 0 .05) compared with PDGF-C Tg 
mice . The expression of collagen I, CTGF, PKM1/2, p-Akt, 
p-p38MAPK, Jagged1, DLL4, Hes1, and Hey1 was signifi-
cantly up-regulated, indicating increased pro-fibrotic and 
Notch signaling . HCV/PDGF-C double Tg mice treated with 
AAV8-shRNA-PKM2 (n = 10) showed markedly reduced 
tumor size (40%), but markedly increased liver weight 
(1 .5-fold) and hepatic fibrosis (2-fold) . As PKM2 was 
significantly suppressed, PKM1 expression was increased 
and liver fibrosis was promoted . In the human stellate 
cell line Lx-2, PKM1 knockdown substantially repressed 
pro-fibrotic and Notch signaling . Conversely, in a human 
hepatoma cell line, knocking down PKM2, but not PKM1, 
repressed Notch signaling . HCV/PDGF-C double Tg mice 
treated with AAV8-shRNA-total PKM (n = 10) showed 
markedly reduced hepatic fibrosis (40%), liver weight 
(40%), HCC incidence (50%), and tumor size (70%) . We 
found that PKM2 bound to the Notch intercellular domain 
and increased the expression of Notch target genes (Hes1 
and Hey1) . Therefore, Notch signaling in hepatocytes and/
or tumors was increased by ligand stimulation induced 
by PKM1 from stellate cells and intra-cellular signaling by 
PKM2 induced by HCV . Conclusion The increased malig-
nant phenotype in HCV/PDGF-C double Tg mice is due to 
increased Notch signaling that was regulated by PKM1 
and PKM2 . Targeted therapy of both PKM1 and PKM2 is 
therefore potentially useful in the prevention of hepatic 
fibrosis and HCC .
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1810
Targeting aspartate β-hydroxylase suppresses 
cholangiocarcinoma metastasis
Katsuya Nagaoka, Chiung-Kuei Huang, Chengcheng Ji, Kou-
suke Ogawa, Jack R. Wands; The Liver Research Center, War-
ren Alpert Medical School of Brown University, Rhode Island 
Hospital, Providence, RI

Background & Aim: Cholangiocarcinoma (CCA) is a devas-
tating disease with a dismal prognosis . The incidence and 
mortality rates of CCA have increased globally over the 
past few decades . If CCA spreads outside the liver, the 
5 year-survival is only 2%, suggesting a need to develop 
more effective therapy against CCA invasion and metas-
tasis . Aspartate β-hydroxylase (ASPH) is highly expressed 
in CCA and promotes tumor cell migration, invasion, 
and metastasis . We have previously demonstrated that 
targeting ASPH substantially diminished CCA tumor 
growth . Here, we access the therapeutic potential of 
modulating ASPH activity on CCA metastasis to the lung . 
Methods: To determine how ASPH may be involved in CCA 
metastasis, we targeted ASPH using either molecular or 
pharmacological approaches . ASPH activity was inhibited 
by shRNA transfected into CCA tumor cells via a lentiviral 
system or the use of ASPH inhibitor compounds . A migra-
tion assay was performed using both a rat (BDEneu-CL24) 
and human CCA cell lines . In this context, HuCCT1 and 
SSP25 cells were treated with either shRNA-ASPH or ASPH 
inhibitor . A rat syngeneic CCA metastatic model to the 
lung was generated by inoculating BDEneu-CL24 cell into 
the liver to form the primary orthotopic tumor which was 
subsequently used to determine the role of ASPH inhibi-
tors on primary tumor growth, progression and metastasis . 
Metastatic foci in the lung were quantified after 18 days of 
exposure to ASPH inhibitors . Additionally, metastasis-asso-
ciated protein expression, that includes the matrix metal-
loproteinases (MMPs), were determined in CCA tumors by 
immunohistochemical staining (IHC) as a potential mech-
anism for promoting metastatic spread to the lungs from 
the primary site in the liver . Results: Knockdown of ASPH 
substantially decreased CCA migration and invasion in 
HuCCT1 and SSP25 cells . The ASPH inhibitors also reduced 
cell migration in BDEneu-CL24, HuCCT1 and SSP25 cells . 
In the rat CCA metastasis model, we observed that the 
ASPH inhibitors significantly suppressed metastasis of CCA 
to the lungs . There was also down-regulations of MMP2 
and MMP14 protein expression in the primary liver tumor . 
Inhibition of the malignant phenotype was also observed 
in human CCA cells treated with shRNA-ASPH . Our results 
suggest that ASPH mediated CCA migration, invasion and 
metastases were due, in part, to upregulation of MMP 
gene expression in the primary tumor . Conclusion: It was 
demonstrated that ASPH inhibition suppressed CCA metas-
tasis by reducing MMPs upregulation both in vitro and in 
vivo . These observations suggest a potential therapeutic 
approach for intrahepatic CCA with metastasis .
Disclosures:
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1811
NLRC4 inflammasome contributes to the 
growth of liver metastasis in non-alcoholic 
fatty liver disease through modulating M1-M2 
phenotype
Koichiro Ohashi, Yoon Mee Yang, Shelly C. Lu, Fayyaz Sutter-
wala, Ekihiro Seki; Medicine, Cedars-Sinai Medical Center, Los 
Angeles, CA

Background: It has been reported that the progression 
of metastatic cancer of the liver are more aggressive in 
non-alcoholic fatty liver disease (NAFLD) compared to that 
in normal liver . Tumor-associated macrophages, which 
have two phenotypes, M1 and M2, may have anti- and 
pro-tumorigenic functions, respectively . Recently Nod-like 
receptor (NLR) family members and inflammasomes 
have been demonstrated to be associated with steatosis 
and cancer progression . Our aim was to investigate the 
molecular mechanism of the progression of colon cancer 
liver metastasis coexisting with NAFLD . Our hypothesis 
is that NLRC4 mediates the phenotypic changes in M1/
M2 macrophages that contribute to the progression of 
colorectal cancer liver metastasis in NAFLD . Methods: WT 
and NLRC4 KO mice were fed 60% High Fat Diet (HFD) for 
6 weeks (WT/HFD and NLRC4 KO/HFD group), while WT 
mice were fed normal diet for same duration as control 
(WT/CT group) . Murine colon cancer cell line, MC38, was 
injected into the spleen, and then the liver was analyzed 
2 weeks after injection . Results: In WT/HFD group, the 
maximum size and number of the metastatic liver tumors 
were significantly greater than WT/CT group . Staining for 
F4/80+ macrophages showed higher numbers in tumors 
from the WT/HFD group compared to control mice . mRNA 
expression of both M1- and M2-related genes (such as 
IL-12, CXCL10, IL-4, CD206, CX3CR1) were significantly 
upregulated in tumors in WT/HFD group . In this group, 
expression of CD206, a M2 maker, was increased in tumors 
compared to control . NLRC4 and the related molecules, 
including ASC, Caspase-1, and IL-1β were also increased 
in WT/HFD . Body weight gain and the development of 
fatty liver in NLRC4 KO/HFD group were similar to those 
in WT/HFD . Intriguingly, the tumor growth was dramati-
cally attenuated in NLRC4KO/HFD group . mRNA levels of 
ASC, Caspase-1 and IL-1β as well as M2-related genes, but 
not M1-related genes, were decreased in tumors from the 
NLRC4 KO/HFD group . In this group, the number of F4/80 
and CD206 positive cells in tumors was fewer than the 
WT/HFD group . Conclusions: Our results suggest that M2 
polarization is associated with enhanced tumor growth in 
HFD fed mice and is mediated through NLRC4 .
Disclosures:
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1812
Dysbiosis of gut microbiota promote inflamma-
tion and carcinogenesis in the liver
Noriho Iida, Eishiro Mizukoshi, Shuichi Kaneko; Kanazawa 
Univ, Kanazawa, Japan

Recently it has been recognized from animal studies that 
dysbiosis of gut microbiota is a cause of liver carcinogen-
esis . However, character of cancer-prone gut microbiota 
in human liver cancer patients remains unclear . We previ-
ously reported that intestinal microflora augment inflam-

mation in extra-intestinal organ (Science 2013) . In this 
study we hypothesized that dysbiosis of the human intes-
tinal microbiota causes inflammation-associated carcino-
genesis in liver . At first we found that mice transplanted 
with feces of hepatocellular carcinoma patients (HCC) 
highly bear liver tumors after induction with diethylni-
trosamine and CCl4 (tumor incidence 91%, 22/24 mice) . In 
contrast, feces from chronic hepatitis C patients without 
HCC (CLD) or healthy donors (HD) induced less liver tumors 
(66% or 18%, respectively) . In gene expression analysis 
in the liver, inflammatory genes and proliferation genes 
are more expressed in the mice with HCC microbiota than 
others . Metagenome analysis of microbiota of the mice 
revealed 16 taxa were significantly discriminative among 
tumor-positive mice and tumor-negative mice . Of those 
taxa, Streptococcus, Lactobacillus or Enterococcus species 
were chosen and colonized in the microbiota-depleted 
mice . The colonized mice showed different level of inflam-
matory gene expression in the liver . In conclusion gut 
microbiota of HCC patients promote liver inflammation 
and carcinogenesis in bacterial species-dependent manner . 
Disclosures:
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1813
Promoting effect of connective tissue growth 
factor (CTGF) in hepatocellular carcinoma via 
the interaction with hepatic stellate cells and 
potential of anti-CTGF neutralizing antibody 
therapy.
Yuki Makino, Hayato Hikita, Takahiro Kodama, 
Minoru Shigekawa, Yugo Kai, Yasutoshi Nozaki, Tasuku Nak-
abori, Yoshinobu Saito, Ryotaro Sakamori, Tomohide Tatsumi, 
Tetsuo Takehara; Department of Gastroenterology and Hepa-
tology, Osaka University Graduate School of Medicine, Suita, 
Japan

Aim: Connective tissue growth factor (CTGF) is a matricel-
lular protein known to be associated with several fibrotic 
diseases including liver fibrosis . In this study, we analyzed 
the significance of CTGF in hepatocellular carcinoma (HCC) . 
Methods/Results: First, we examined CTGF gene expres-
sion in 93 resected human HCC under approval of insti-
tutional ethics committee . Compared with non-tumorous 
tissues, CTGF was up-regulated in tumors and CTGF over-
expression was associated with malignant characteristics 
of HCC, such as higher serum des-γ-carboxy prothrombin 
level, tumor multiplicity, portal invasion rate and malig-
nant macroscopic appearance . Next, we analyzed the 
roles of CTGF in HCC using Kras-mutated HCC model mice 
(Alb-Cre-LSL-KrasG12D mice; KrasG12D mice), in which CTGF 
is overexpressed in tumors similarly with human HCC . We 
generated hepatocyte-specific CTGF deficient KrasG12D 
mice (Alb-Cre-LSL-KrasG12D-CTGFfl/fl mice; KrasG12D CTGFΔ/Δ 
mice) by mating KrasG12D mice and CTGF-floxed mice . 
KrasG12D CTGFΔ/Δ mice showed decreased tumor number, 
maximum tumor diameter, and body/liver weight ratio, 
and histologically better tumor differentiation degrees, 
compared with KrasG12D CTGF+/+ littermates in 8 months 
old . We investigated the mechanisms of the promoting 
effect of CTGF in HCC . Among several HCC cell lines, CTGF 
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expression were lowest in PLC/PRF/5 cells and highest in 
HepG2 cells . Forced expression of CTGF did not affect 
the growth of PLC/PRF/5 cells either in vitro or in xeno-
graft models . Meanwhile, in vitro and xenograft tumor 
growth of CTGF-overexpressing PLC/PRF/5 cells increased 
compared with mock-transfected cells when grown in the 
presence of LX-2 cells, a cell line of hepatic stellate cells 
(HSCs) which were detected as α-SMA positive cells in HCC 
tissues . Xenograft tumors of CTGF-overexpressing PLC/
PRF/5 cells co-injected with LX-2 cells also became larger 
than those of mock-transfected cells co-injected with LX-2 
cells, suggesting that CTGF promotes HCC via the interac-
tion between cancer cells and HSCs . The augmentation of 
the in vitro and xenograft tumor growth of CTGF-over-
expressing PLC/PRF/5 cells co-cultured with LX-2 cells was 
canceled by anti-CTGF neutralizing antibody treatment . 
Similarly with CTGF-overexpressing PLC/PRF/5 cells, co-ex-
istence with LX-2 cells increased in vitro and xenograft 
tumor growth of HepG2 cells, which were also canceled 
by anti-CTGF neutralizing antibody treatment . Conclu-
sion: CTGF promotes HCC cell growth via the interaction 
between cancer cells and HSCs . Anti-CTGF neutralizing 
antibody therapy impedes this tumor-stroma interaction 
and could be a novel antibody treatement against HCC .
Disclosures:
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1814
MYC is the master switch between tumor 
dormancy and relapse in Hepatocellular carci-
noma (HCC)
Renumathy Dhanasekaran1, Virginie Baylot2, Adriane Mos-
ley2, Dean Felsher2; 1Gastroenterology and Hepatology, Stan-
ford University, Stanford, CA; 2Oncology, Stanford University, 
Los Altos, CA

Background: Hepatocellular carcinoma is an aggressive 
malignancy with high rates of recurrence, even after 
potentially curative surgeries like resection or transplan-
tation . The molecular mechanisms underlying the ability 
of cancer cells to remain dormant for extended periods of 
time, before eventually relapsing, is not well understood . 
Methods: We assessed the effects of serial MYC activa-
tion, inactivation and re-activation in a conditional trans-
genic mouse model of MYC-driven HCC . Molecular and 
cell biology experiments were performed to elucidate the 
mechanism by which MYC regulated tumor dormancy and 
recurrence . Translational significance of these finding in 
MYC driven human HCCs was evaluated using genomic 
data from the Cancer Genome Atlas (TCGA) . Results: We 
generated subcutaneous xenografts in immunocompro-
mised mice derived from our mouse model of primary MYC 
driven HCCs . Tumors were allowed to grow to a maximal 
size of 1 .5cm2 before inactivating the MYC oncogene . 
We observed that MYC inactivation was sufficient to lead 
to sustained tumor regression . Once tumors completely 
regressed MYC was re-activated and this consistently led 

to HCC relapse in all mice . Recurrent tumors were aggres-
sive and the mean time to maximal growth was progres-
sively shorter from initial engraftment (62±6 days) to first 
relapse (36±2 days) to subsequent relapse (18±4 days) 
(p<0 .05) . Histopathologic evaluation of the primary tumors 
revealed the presence of both hepatocellular (+AFP, +Glut 
Synthase) and cholangiocellular (+CK17/CK19) elements 
raising the possibility that MYC driven tumors originated 
from cancer stem cells (CSC) . Immunoblotting and immu-
nohistochemistry analysis for CSC markers CD133, CD90, 
CD44 showed progressive enrichment of tumor stemness 
in the relapsed tumors when compared to the primary 
tumors suggesting that the relapsed tumors arose from 
stem cells . This was further corroborated by the obser-
vation that MYC inactivated tumors demonstrated small 
pockets of cells expressing markers of CSC . Further, correl-
ative analyses in human HCC revealed MYC expression 
was strongly correlated with CSC markers and MYC driven 
human HCCs were associated with poor recurrence free 
survival . Conclusion: We demonstrate that inactivation 
of MYC oncogene reprogrammed a small proportion 
of tumors cells into cancer stem cells which remained 
dormant . Re-activation of MYC was sufficient to restore 
tumorigenesis in these cells leading to tumor relapse . 
Relapsed tumors were both more aggressive and were 
enriched for features consistent with cancer stem cells . 
Hence, therapeutic targeting of MYC in HCC is a prom-
ising approach to abolish tumor dormancy and prevent 
recurrence .
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1815
Development of Hepatocellular Carcinoma 
(HCC) in Fibroblast Growth Factor 21 (FGF21) 
Deficient Mice With Chronic Consumption of 
Obesogenic Diet
Garima Singhal, Yong Ma, Suzanne S. Chan, ffolliott M. Fisher, 
Hilde G. Vardeh, Imad A. Nasser, Jeffrey S. Flier, Elefthe-
ria Maratos-Flier; Beth Israel Deaconess Medical Center; Beth 
Israel Deaconess Medical Center, Boston, MA

Background HCC is a major cause of cancer related death 
worldwide . HCC is now known to be associated with 
obesity as weight gain leads to non-alcoholic fatty liver 
disease (NAFLD) . It is estimated that approximately 30% 
of obese adults have NAFLD in USA . FGF21 is a novel meta-
bolic regulator which plays essential roles in glucose and 
lipid metabolism . FGF21 regulates fatty acid oxidation in 
liver during fasting and consumption of ketogenic diet . 
It also regulates responses to dietary sugars . FGF21 also 
has anti-inflammatory and antifibrotic effects in the liver . 
In both mice and human’s serum FGF21 levels correlate 
with hepatic fat content . In the present study, we explored 
the potential role of FGF21 in the development of HCC 
using mice lacking FGF21 (FGF21KO) . Methods Male Wild 
type (WT) and FGF21KO mice (aged 12-20 weeks) were 
fed a high fat diet for either 16 weeks, for short term 
study (n=7/group) or 50 weeks, for chronic study (n=12/
group) . Liver histology, reticulin staining, and glutamine 
synthetase staining was evaluated by a pathologist in a 
blinded manner . Liver damage was assessed by, hepatic 
transaminases and α-feto protein serum levels . Results In 
mice consuming HFD for 16 weeks similar levels of hepatic 
lipid accumulation were noted in WT and FGF21KO 
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animals . However, chronic consumption led to the devel-
opment of HCC with a significantly higher proportion in 
FGF21 KO mice compared to WT counterparts (83% vs 
8%, p<0 .05) . There was no difference in steatosis, inflam-
mation and fibrosis in the non-neoplastic liver . In addi-
tion, circulating FGF21 levels were elevated by 7 fold in 
WT-HFD mice compared to chow fed animals (WT-Ch 
439 .0 ± 103 .3; WT-HFD 3075 ± 111; p= .03) . Development of 
tumors was associated with a dramatic increase in serum 
α-feto protein levels (WT 60 .2±9 .8; FGF21 KO 300 ±82 .6; 
p= .02) and rising liver enzymes . Tumors were character-
ized by loss of reticulin framework and positive staining 
for glutamine synthetase . Conclusion Mice lacking FGF21 
develop HCC with a very high incidence compared to WT 
mice when fed a high fat diet . The rise in FGF21 in WT 
mice may be playing a protective role against the devel-
opment of HCC in the context of fatty liver . These results 
have strong potential to be translated to clinical research 
as FGF21 provides an important link between obesity and 
liver tumorigenesis .
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PLOD2 induced under hypoxia is involved in 
resistance to gemcitabine and poor prognosis 
in biliary tract cancer
Yuichiro Okumura1, Takehiro Noda1, Hidetoshi Eguchi1, 
Yoshifumi Iwagami1, Daisaku Yamada1, Tadafumi Asa-
oka1, Hiroshi Wada1, Koichi Kawamoto1, Kunihito Gotoh1, 
Shogo Kobayshi1, Koji Umeshita2, Yuichiro Doki1, 
Masaki Mori1; 1Gastroenterological Surgery, Osaka University, 
Osaka, Japan; 2Division of Health Science, Osaka University, 
Osaka, Japan

Background: Hypoxia is one of the essential features of 
cancer malignancy, and it promotes metastasis via epithe-
lial-to-mesenchymal transition (EMT) . The expression 
of procollagen-lysine, 2-oxoglutarate 5-dioxygenase 2 
(PLOD2) is stimulated under hypoxia via HIF-1 pathway . 
We investigated the significance of PLOD2 expression and 
the relation with drug sensitivity in biliary tract cancer 
(BTC) . Methods: The PLOD2 expression was assessed in 52 
BTC clinical samples following resection by immunohis-
tochemistry . Prognostic factors were assessed by univar-
iate and multivariate analyses . The change of sensitivity 
to gemcitabine was analyzed using siRNA methods in 
gemcitabine-resistant cell lines . The expression of e-cad-
herin, n-cadherin and snail was examined by quantitative 
RT-PCR . Results: In the high PLOD2 expression group of 
BTC patients, both recurrence-free survival and Overall 
survival were significantly shorter compared with the 
low-expression group (P=0 .0112 and P<0 .0001) . The PLOD2 
expression was significantly correlated with lymph node 
metastasis (P = 0 .0371) and stage classification (P = 0 .0010) . 
The PLOD2 expression was identified as an independent 
predicator of overall survival (P = 0 .0192) . In vitro, the 
PLOD2 expression was induced under hypoxia and were 
up-regulated in gemcitabine-resistant cell lines . The 
susceptibility to gemcitabine was improved after siRNA 
of PLOD2 . The expression of e-cadherin was restored and 
the expressions of n-cadherin and snail were decreased 
after the knockdown of PLOD2 . Conclusion: These find-
ings demonstrate that the hypoxia-induced expression of 

PLOD2 is a prognostic factor and related with gemcitabine 
resistance through EMT .
Disclosures:

The following people have nothing to disclose: Yuichiro Okumura, 
Takehiro Noda, Hidetoshi Eguchi, Yoshifumi Iwagami, Daisaku Yamada, 
Kunihito Gotoh, Masaki Mori

1817
Targeting CD44v9-xCT system by sulfasalazine 
to overcome cisplatin resistance in human 
liver cancer cells
FUMITAKA WADA1, Hironori Koga1, Jun Akiba2, Yu Ikezono1, 
Toru Nakamura1, Mitsuhiko Abe1, Hideki Iwamoto1, Taka-
hiko Sakaue1, Atsutaka Masuda1, Toshimitsu Tanaka1, Hiro-
hisa Yano2, Takuji Torimura1; 1Division of Gastroenterology, 
Department of medicine, Kurume University, Kurume, Japan; 
2Division of Pathology, Kurume University School of Medicine, 
Kurume, Japan

Background: It has recently been reported that CD44 
variant 9 (CD44v9) interacted with the glutamate-cystine 
transporter xCT, thereby increasing intracellular synthesis 
of glutathione, a strong scavenger of reactive oxygen 
species (ROS) . Cancer stem cells (CSCs) having such mech-
anism are highly resistant to ROS (Cancer Cell 2011) . Of 
note, the function of xCT is inhibited by sulfasalazine 
(SASP), a useful drug for rheumatoid arthritis and ulcer-
ative colitis . Thus, the Aim of this study was to assess 1) 
expression status of CD44v9 and xCT in hepatocellular 
carcinoma (HCC) tissues, including those derived from 
patients treated with hepatic arterial infusion chemoem-
bolization (HAIC) therapy with cisplatin (CDDP), and 2) 
whether combination of CDDP with SASP was more effec-
tive on the tumor cells than CDDP alone through inducing 
ROS-mediated apoptosis . Methods: Twenty untreated HCC 
tissues and seven HCC tissues resected after the CDDP-
based HAIC therapy were subjected to immunohistochem-
istry for CD44v9 and xCT . The human liver cancer cell lines 
HAK-1A, HAK-1B, and KMCH-2 were used . HAK-1B was an 
aggressive sister cell line derived from HAK-1A, a well-dif-
ferentiated one, and was used for xenograft experiment 
in nude mice . CDDP-resistant KMCH-2 cells were estab-
lished after repeated exposure to increasing concentra-
tions of CDDP . Cell proliferation, apoptosis, and ROS 
levels were evaluated in the cells incubated with CDDP 
with or without SASP at various concentrations by ELISA, 
western blotting, and chemiluminescence, respectively . 
NAC (N-acetyl-cysteine) was used to cancel ROS . Results: 
CD44v9 and xCT were predominantly expressed in pooly 
differentiated HCC tissues . Of note, the CD44v9 posi-
tivity was significantly higher in HAIC-treated tissues (5/7) 
than that in untreated ones (2/20), suggesting involve-
ment of CD44v9 in resistance to CDDP . In vitro, CD44v9 
and xCT were much expressed in HAK-1B than HAK-1A . 
Indeed, HAK-1B survived under higher concentration of 
CDDP than that for HAK-1A . Non-cytotoxic dose of SASP 
promoted ROS-mediated apoptosis of the CDDP-resistant 
HAK-1B cells, that was cancelled by NAC . The CDDP-re-
sistant KMCH-2 cells showed the similar finding . In nude 
mice, the combinatorial treatment significantly decreased 
xenografted tumor size . Conclusion: The xCT-CD44v9 
system was predominantly demonstrated in surviving HCC 
cells exposed to the CDDP-based HAIC . Even low dose of 
CDDP combined with non-cytotoxic dose of SASP effec-
tively induced ROS-related apoptosis in CD44v9-harboring 
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HCC cells . Our study suggested that SASP was promising to 
overcome CDDP resistance in liver cancer cells .
Disclosures:

The following people have nothing to disclose: FUMITAKA WADA, 
Hironori Koga, Jun Akiba, Toru Nakamura, Mitsuhiko Abe, Hideki Iwamoto, 
Atsutaka Masuda, Hirohisa Yano, Takuji Torimura

1818
Src Family Kinases regulates YAP nuclear 
localization and activity via tyrosine phosphor-
ylation in cholangiocarcinoma.
Takaaki Sugihara, Rory Smoot, Nathan Werneburg, Ste-
ven Bronk, Gregory J. Gores; Mayo Clinic, Rochester, MN

Background and Aim: Cholangiocarcinoma (CCA) is a 
malignancy of the biliary tract with increasing incidence 
and very limited treatment options . The Hippo pathway 
is a developmental pathway which inhibits cell prolifera-
tion through constraint of the transcriptional co-activator 
YAP . We have previously demonstrated interplay between 
the Hippo pathway and receptor tyrosine kinases in CCA 
and sought to determine the role of tyrosine phosphor-
ylation on YAP localization and transcriptional activity . 
Method: Cell lines utilized included the non-malignant 
normal human cholangiocyte (NHC) cell line, the human 
CCA cell line HuCCT-1, and a novel mouse CCA cell line 
termed SB-1 . SB-1 cells express flag-tagged YAP with a 
mutated serine127 site rendering YAP insensitive to regu-
lation by the canonical Hippo kinase module . Tyrosine 
phosphorylation was inhibited utilizing the multi-kinase 
inhibitors dasatinib and PP2 . YAP localization was eval-
uated by immunofluorescence and immunoblot analysis . 
YAP transcriptional activity was evaluated by qRT-PCR of 
cognate gene target . Results: As compared to non-ma-
lignant NHC cells, the HuCCT-1 cell line had a marked 
increase in YAP and p-YAPY357 . Cell fractionation studies 
demonstrated p-YAP357 localized to the nucleus . Tyro-
sine phosphorylation of YAP was significantly inhibited 
following incubation of CCA cells with multi-kinase inhib-
itors targeting Src family kinases (SFK) and mirrored the 
decrease in SFK activation as measured by phospho-blot 
analysis . At baseline HuCCT-1 and SB-1 cells demonstrated 
YAP nuclear localization by immunofluorescence . Incuba-
tion with dasatinib and PP2 lead to rapid redistribution of 
YAP from the nucleus to the cytosol . Importantly, in the 
SB-1 cells immunofluorescence for flag demonstrated the 
same redistribution . This striking result suggested tyro-
sine phosphorylation may regulate YAP localization in 
CCA independent of the canonical serine kinase cascade . 
This and was further confirmed by pre-incubating the CCA 
cell lines with sodium orthovanadate (Na3VO4), a tyrosine 
phosphatase inhibitor, which prevented the redistribution 
of YAP by dasatinib . Consistent with movement of YAP out 
of the nucleus, dasatinib decreased the expression of YAP 
target genes CTGF and CYR61 as measured by qRT-PCR . 
Summary: In CCA tyrosine phosphorylation appears to 
regulate YAP subcellular localization independent of 
the canonical serine kinase cascade . Inhibition of SFKs, 
decreases YAP tyrosine phosphorylation, redistributes YAP 
to the cytosol, and decreases expression of multiple YAP 
target genes . Targeting SFKs may be therapeutic in CCA by 
inhibiting the Hippo pathway effector YAP .
Disclosures:

Gregory J . Gores - Advisory Committees or Review Panels: Conatus, Jecure

The following people have nothing to disclose: Takaaki Sugihara, 
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Stromal Sulfatase-2 – a critical regulator of 
hepatocellular carcinoma growth and migra-
tion.
Marco Y. Zaki1,4, Lee Borthwick3, Sari Alhasan2, Julie Worrell3, 
Ruchi Shukla2, Dina Tiniakos6, Helen Reeves2,5, Fiona Oak-
ley3; 1Northern Institute for Cancer Research (NICR), Institute 
of Cellular Medicine (ICM), Newcastle University, Newcastle 
upon Tyne, United Kingdom; 2Northern institute for cancer 
research (NICR), Newcatle University- Newcastle Upon Tyne- 
UK, Newcastle upon Tyne, United Kingdom; 3NFRG- Institute 
of Cellular Medicine (ICM), Newcatle University- Newcastle 
Upon Tyne- UK, Newcastle upon Tyne, United Kingdom; 
4Biochemistry Department, Minia University, Minia, Egypt; 
5Hepatopancreatobiliary multidisciplinary team & Liver Unit, 
Freeman Hospital, Newcastle-upon-Tyne NHS Foundation 
Trust, Newcastle upon Tyne, United Kingdom; 6Institute of 
Cellular Medicine (ICM), Newcatle University- Newcastle Upon 
Tyne- UK, Newcastle upon Tyne, United Kingdom

Background Sulfatase-2 (SULF2) is an extracellular endo-
sulfatase elevated (mRNA) in HCC with a poor prognosis 
[1] . The mechanistic roles of SULF2 in the tumour environ-
ment have been explored . Methods SULF2 was assessed 
immunohistochemically in 60 HCC biopsies, interpreted 
alongside stage, grade and patient survival data . In vitro, 
growth & migration were explored in SULF2 expressing 
Huh7 & LX-2 myofibroblasts plus SULF2 null Hep3B & LX2 
SULF2 shRNA knock down (KD) cells, in 2D trans-wells 
(HCC/LX-2 co-culture) & tumour spheroids . Effects of LX-2 
conditioned media (CM), Sorafenib & SULF2 antibody (Ab) 
inhibition were assessed . Results SULF2 was elevated 15% 
of HCC, associated with tumour size (p=0 .018) & grade 
(p=0 .018) . SULF2 was elevated in cancer associated fibro-
blasts (CAFs) in 52% of HCC, associated with poorer survival 
(15 versus 41 months; Kaplan Meier), independently signif-
icant in multivariate regression analysis including all other 
significantly associated factors (p=0 .002; HR 3 .39) . In vitro, 
LX-2 secreted SULF2 increased the viability & proliferation 
of Huh7 & Hep3B cells & the migration of Hep3B cells . 
Mixed HCC/LX-2 cell spheroids were significantly smaller 
with LX-2 SULF2 KD cells compared to LX-2 WT (Huh7: 
8 .0mm3 vs 15 .3mm3; Hep3B: 7 .2mm3 vs 14 .9mm3, p<0 .001 . 
Figure 1A) . Hep3B spheroids were larger in LX-2 CM versus 
LX-2 SULF2 KD CM (2 .7mm3 vs . 1 .4mm3, p<0 .001) . SULF2 
Ab blocked the SULF2 proliferative effects on both Huh7 
& Hep3B spheres (1 .5mm3 vs 6 .2mm3 & -0 .235 mm3 vs 
2 .7mm3, p<0 .001 . Figure 1B) . Sorafenib inhibited Hep3B 
spheroid growth in SULF2 KD LX-2 CM (0 .5mm3 vs 1 .7mm3, 
p=0 .002), but not in LX-2 CM containing SULF2 (3 .8mm3 
vs 3 .7mm3) . Conclusion SULF2 expressing CAFs in the HCC 
microenvironment are associated with increased tumour 
growth and migration and predict a poor prognosis . The 
presence of SULF2 may also predict resistance to sorafenib . 
SULF2 inhibition limits tumour growth . SULF2 is a prom-
ising therapeutic target for advanced HCC, either alone or 
in combination with Sorafenib . [1] Lai, JP et al . Hepatology 
2010
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WITHDRAWN

1821
Differential Notch Signaling Modulates Experi-
mental Hepatic Carcinogenesis in Mice
Yasuhiro Nakano1,2, Sachie Nakao1,2, Yuri Tanno2, 
Daigo Kasahara1,2, Hideaki Sumiyoshi1,2, Katsuto Hozumi1,3, 
Yutaka Inagaki1,2; 1Center for Matrix Biology and Medicine, 
Graduate School of Medicine, Tokai University, Isehara, Japan; 
2Department of Regenerative Medicine, Tokai University 
School of Medicine, Isehara, Japan; 3Department of Immunol-
ogy, Tokai University School of Medicine, Isehara, Japan

Background: Frequent occurrence of hepatocellular carci-
noma (HCC) after successful direct-acting antiviral treat-
ment has raised a novel issue in the management of 
patients with chronic hepatitis C . Although liver fibrosis 
is closely related with hepatic carcinogenesis, molecular 
mechanisms underlying HCC occurrence after successful 
viral eradication are virtually unknown . We have recently 
shown that Jagged1 (Jag1)/Notch2 signaling activated in 
fibrotic liver contributes to its regeneration after partial 
hepatectomy . In the present study, we investigated how 
differential Notch signaling modulates hepatic carcino-
genesis using Jag1 conditional knockout (Jag1 cKO) mice . 
Methods: HCC was induced in Jag1-floxed (control) and 
Mx-Cre/Jag1-floxed mice by diethylnitrosamine (DEN) 
given at 3 weeks of age . These mice were subsequently 
injected with poly(I):poly(C) to delete Jag1 gene by Cre 
recombination . They were sacrificed 10 months after 
the DEN injection to estimate tumor development, and 
the excised liver specimens were subjected to immuno-
histochemical and quantitative PCR analyses of Notch 
signaling-related molecules . Results: The incidence of 
HCC occurrence was significantly increased in Jag1 cKO 
mice (male 100%; female 83%) compared to that in the 
control animals (male 71%; female 9%) . Interestingly, 
Hes1, a common downstream target of Notch signaling, 
was expressed to the same extent in cancer cells of control 
and Jag1 cKO mice . Consistent with this finding, gene 
expression of another Notch ligand Delta-like 4 (Dll4) 
was increased in cancerous tissues in parallel to the Hes1 
expression levels . In the preneoplastic foci of control mice, 
both glutathione S-transferase placental type (GST-P)-neg-
ative/low and GST-P-positive hepatocytes were present 

in mixture . The former cells were stained positively for 
the intracellular domain of Notch (NICD)2 and exhibited 
weak Hes1 expression . The neighboring mesenchymal cells 
expressed Jag1 . In contrast, GST-P-positive hepatocytes 
strongly expressed Dll4 and Hes1, and NICD3 was trans-
located to their nuclei . Jag1 expression was diminished 
in mesenchymal cells adjacent to these GST-P/Dll4-posi-
tive hepatocytes . The signaling switch from Jag1/Notch2 
to Dll4/Notch3 was also observed in the peripheral region 
of HCC nodules, where cancer cells were stained positively 
for Ki67 . In untreated Jag1 cKO mice, nuclear translocation 
of NICD2 disappeared and expression of Dll4 and Notch3 
was increased in hepatocytes . Conclusion: These results 
suggest that HCC development is promoted by a signaling 
switch from Jag1/Notch2 to Dll4/Notch3, and that Dll4/
Notch3 signaling could be a potential target to suppress 
HCC development .
Disclosures:
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NPR-C Accelerates Obesity Induced NASH and 
Potentiates the Development of HCC
Prasanna K. Santhekadur, Divya P. Kumar, Kalyani Daita, 
Mulugeta Seneshaw, Faridoddin Mirshahi, Arun J. Sanyal; 
Division of Gastroenterology, Hepatology and Nutrition, Vir-
ginia Commonwealth University, Richmond, VA

BACKGROUND. Natriuretic peptide receptor-C (NPR-C) 
clears circulating natriuretic peptides e .g . ANP by binding 
and internalization . ANP is decreased and NPR-C expres-
sion is increased in obesity a risk factor for NAFLD . In 
several cell types, NPR-C increases cell proliferation 
and inflammation which are known oncogenic signals . 
HYPOTHESIS: NPR-C expression is increased in NAFLD and 
related HCC and can drive oncogenesis by increased cell 
proliferation and oncogenic signaling . AIMS: To define: 
(1) if NPR-C is overexpressed in human NAFLD and associ-
ated HCC, (2) the effects of high-fat diet on NPR-C expres-
sion, upstream regulators of NPR-C and its relationship 
to NAFLD phenotype and HCC in the diet-induced animal 
model of NAFLD (DIAMOND) which recapitulates the key 
elements of human disease, (3) the effects of ANP-binding 
to NPR-C on oncogenesis-related secretome, and (4) the 
oncogenic potential of NPR-C and its associated mecha-
nisms . METHODS: NPR-C expression in normal, NASH and 
HCC in humans and DIAMOND mice was determined by 
qPCR and Western blot . Circulating [ANP] was measured 
by ELISA in normal, NAFL, NASH and HCC in both humans 
and mice . The effects of ANP ligation of NPR-C on secreted 
proteins was measured in HepG2 cells using angiogenesis 
and cytokine arrays . The oncogenic potential of NPR-C 
was tested by its effects on cell proliferation, migra-
tion, invasion and anchorage-independent growth in 
QGY-7703 cells . Pathway analysis from array studies was 
used to identify potential signaling pathways . The role 
of these were assessed the impact of inhibitors on NPR-C 
mediated oncogenic properties . RESULTS: NPR-C expres-
sion increased progressively from control to NAFL to NASH 
to HCC in both humans and in the DIAMOND mice . This 
was associated with lower circulating ANP in both humans 
(Normal vs NASH, p< 0 .05) and in DIAMOND (CD vs WD, 
p< 0 .05) mice . ANP ligation of NPR-C revealed SMAD/TAZ 
as key transcriptional factors related to its effects on the 
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secretome . High fat diet led to a progressive increase in 
NPR-C expression in DIAMOND mice along with increased 
SMAD/TAZ expression which was greatest in NASH and 
HCC . Loss of function of NPR-C with siRNA in QGY-7703 
HCC cells resulted in suppressed proliferation, migration, 
invasion and anchorage independent growth and down-
regulated SMAD/TAZ protein expression . Inhibition of 
SMAD/TAZ pathway with PKA activators (forskolin and 
8-bromo-cAMP) inhibited cell proliferation in these cells . 
CONCLUSION: Obesity and NAFLD increases hepatic NPR-C 
expression . NPR-C activation may contribute to HCC forma-
tion in NASH by its pro-oncogenic properties mediated by 
activation of SMAD/TAZ transcriptional factor . 
Disclosures:
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1823
Chemoprevention of Hepatocellular Carci-
noma with Pioglitazone in a Rat Model of 
Cirrhosis.
Shen Li, Sarani Ghoshal, Gunisha Arora, Derek J. Erstad, 
Mozhdeh Sojoodi, Michael Lanuti, Kenneth K. Tanabe, 
Bryan C. Fuchs; Surgery, Massachusetts General Hospital, Bos-
ton, MA

Introduction: Hepatocellular carcinoma (HCC) is a leading 
cause of mortality worldwide . There is a readily identifi-
able cohort of cirrhosis patients at risk and they are ideal 
candidates for chemoprevention . Anti-hyperglycemic 
agents have garnered interest for their chemo-preventive 
effects . Pioglitazone, a selective PPAR-g agonist, has been 
shown to reduce non-alcoholic steatohepatitis (NASH), but 
its role as an anti-fibrotic and chemo-preventive agent has 
yet to be elucidated . The hypothesis of this study is that 
Pioglitazone reduces cirrhosis and subsequent HCC devel-
opment in rats with diethylnitrosamine (DEN)-induced 
cirrhosis. Methods: Male Wistar received DEN 50mg/kg 
by intraperitoneal injection . DEN injury reliably recapitu-
lates human HCC development with induction of hepatic 
fibrosis at 8 weeks, cirrhosis at 12 weeks, and HCC by 18 
weeks . DEN-injured rats were randomized to receive oral 
gavage of pioglitazone at 3mg/kg/day (n=9) or vehicle 
control (n=9) . Initiation of pioglitazone coincided with 
the development of liver fibrosis at 8 weeks . All animals 
were sacrificed at 18 weeks . Results: Treatment with piogl-
itazone resulted in a 56% reduction of surface nodules 
relative to treatment with vehicle (7 .4±4 .9 vs . 17±7; 
p<0 .005) . Liver sections were stained by picrosirius red to 
assess fibrosis . Pioglitazone significantly reduced collagen 
deposition in DEN-injured rats (collagen proportional 
area = 3 .2±1 .8% vs . 9 .2±2%; p<0 .035) . This histology was 
confirmed by gene expression analysis with reductions in 
COL1A1, α-SMA, TGF-β, and TIMP1 (Figure 1) . Pioglitazone 
treatment resulted in an upregulation of Adiponectin, 
which has been shown to antagonize carcinogenesis . 
Pioglitazone also increased AMPK signaling, a well-rec-
ognized target for anti-tumor drug discovery as well as a 
down regulation of the mitogenic MAPK pathway . Conclu-
sion: Overall our data supports the hypothesis that the 

anti-diabetic agent pioglitazone may be repurposed as a 
drug to reduce fibrosis and prevent HCC . This could be 
beneficiary in patient management given the low cost as 
well as minimal side effects .
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1824
MSI2 promotes liver fibrosis and hepatocar-
cinogenesis via activation of hepatic stellate 
cells
Lu He1, Dandan Zheng1, Wenyu Lin2, Chen Qu1, Hui Yuan1, 
Yuchuan Jiang1, Yuchen Zhou1, Qiaoting Hu1, Ray-
mond T. Chung2, Jian Hong1,2; 1Department of Abdominal 
Surgery, Southern Medical University Cancer Center, Guang-
zhou, China; 2Gastrointestinal Unit, Department of Medicine, 
Massachusetts General Hospital, Harvard Medical School, Bos-
ton, MA

Background/Aims: We previously demonstrated that 
RNA-binding protein Musashi2 (MSI2) enhanced hepato-
cellular carcinoma (HCC) invasion via epithelial -mesen-
chymal transition (He L, et al . J Cell Mol Med 2014)) . In 
this study, we performed RNA-Seq and identified MSI2 
associated with HSC activation in a mouse model of 
CCl4-induced liver fibrosis . We sought to assess whether 
MSI2 induces liver fibrosis and HCC development through 
HSC activation . Methods: Liver tissue, protein and RNA 
samples were harvested from CCl4-induced liver fibrosis 
or normal control mouse liver tissue at week 0, 4, 8, 12 
and 18 . We performed RNA-Seq analysis to investigate 
gene expression correlation with HSC activation and liver 
fibrosis progression . Selected proteins, including MSI2 and 
α-SAM expression were assayed by immunohistochem-
istry (IHC) and immunofluorescence (IF) . Vectors based on 
adeno-associated virus serotype 8 (AAV8) were used to 
directly knockdown hepatic MSI2 in vivo . Cytokine PCR 
Array (CPA) and GEO (GSE49995) libraries were used to 
screen MSI2-related cytokines secreted by HSCs . Results: 
We found increased MSI2 protein expression and MSI2 and 
α-SAM co-localization in the liver tissues with CCl4-induced 
hepatic fibrosis compared to untreated normal mouse . 
We identified 11 cytokines whose expression levels asso-
ciated with MSI2 siRNA in HSCs by CPA . The combination 
of GEO dataset (GSE49995) and CPA analysis confirmed 
that only CXCL1 expression specifically correlated with 
MSI2 expression in HSCs . Importantly, hepatotropic AAV8 
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targeted MSI2 significantly alleviated CCl4-induced liver 
fibrosis and HCC development by inhibiting HSC activation 
in vivo . Conclusion: MSI2 expression enhancement specif-
ically associated with HSC activation . MSI2 knockdown 
decreased HSC activation, progression of liver fibrosis, and 
suppressed HCC development in vivo.
Disclosures:
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Polyploidy and somatic copy number alter-
ations in hepatocellular carcinoma
Sara Torrecilla1,2, Laia Bassaganyas1, Daniela Sia2, Itziar Sala-
verria3, Laia Cabellos1, Roser Pinyol1, Vincenzo Mazzaferro4, 
Josep M. Llovet1,2; 1Liver Cancer Translational Research Lab-
oratory, Institut d’Investigacions Biomèdiques August Pi i 
Sunyer (IDIBAPS), Barcelona, Spain; 2Mount Sinai Liver Can-
cer Program (Division of Liver Diseases), Tisch Cancer Insti-
tute, Icahn School of Medicine at Mount Sinai, New York, NY; 
3Hematopathology Unit, Institut d’Investigacions Biomèdiques 
August Pi i Sunyer (IDIBAPS), Hospital Clínic, Barcelona, Spain; 
4Gastrointestinal Surgery and Liver Transplantation Unit, 
Department of Surgery, National Cancer Institute IRCCS Foun-
dation, Milan, Italy

 Background: Chromosomal instability is a hallmark 
of cancer . Aneuploidy and the number and complexity 
of somatic copy number alterations (SCNAs) have been 
related to aggressiveness in several cancers, and associated 
with poorer survival after immunotherapy in melanoma . 
Hepatocellular carcinoma (HCC) is characterized by a high 
level of chromosomal instability and SCNAs . However, the 
contribution of polyploidization to oncogenic chromo-
some abnormalities in the liver, as well as the impact of 
both factors to the HCC outcome and treatment, remains 
still unexplored . Methods: A cohort of 150 fresh-frozen 
surgically resected HCC samples was analyzed for SCNA 
detection by SNP array (HumanOmniExpress Exome8v1, 
Illumina) and for transcriptomic profiling using expres-
sion array (Human Genome U219, Affymetrix) . Ploidy 
and tumor purity were calculated using ASCAT . SCNA 
profiles were further defined using the saasCNV . Cellular 
characterization of immune infiltrates was performed 
with the recently reported Immunophenoscore . Results: 
Analysis of SCNA profiles revealed a median of 58 calls in 
our cohort, a median ploidy of 2 .4 and a median purity 
of 60% . Based on tumor ploidy, 3 general clusters were 
identified: 1/ tumors displaying a genomic pattern consis-
tent with a diploid state (56% of tumors, median 2 .21); 2/ 
tumors with a profile compatible with the polyploidiza-
tion (37%, median 3 .9); and 3/ tumors with a complex level 
of aneuploidy (7% of tumors, median 3 .14), classified as 
undefined . Adjacent cirrhotic samples were mainly diploid 
(median 2 .25) . Tumor purity showed a trend correlating 
purity and polyploidy . Polyploid tumors presented a signif-
icant higher number of SCNAs respect to diploid (median 
61 .5 vs 51, p = 0 .03) . Samples with low levels of SCNAs 
presented an increased expression of MHC-related genes 
(p = 0 .002), an enrichment of activated T cells and effector 
memory T cells (p = 0 .01), and a depletion of immunosup-
pressive Tregs and MDSCs (p = 0 .03), in contrast of samples 
with high number of SCNAs displaying the inverted 

profile . Finally, higher number of SCNAs showed a trend 
correlating with poorer survival and early tumor recur-
rence . Conclusion: Around 40% of HCC tumors showed 
polyploidy, whereas paired cirrhotic tissues showed a 
diploid state . Polyploid tumors presented higher levels of 
SCNA, indicative of a more unstable genomic landscape . 
Further, high levels of SCNAs are associated with immuno-
suppressive expression profile, a feature that might have 
therapeutic implications .
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1826
MYL6B, a myosin light chain, promote p53 
degradation and drive HCC development by 
interacting with MDM2 and p53
Xing-Wang Xie1,3, Xue-Yan Wang1, Wei-Jia Liao2, Ran Fei1, 
Nan Wu1, Cong Xu1, Qian Chen2, Wei Lai1, Yu Wang3, Hong-
song Chen1; 1Peking University Hepatology Institute, Peking 
University People’s Hospital, Beijing, China; 2Laboratory of 
Hepatobiliary and Pancreatic Surgery, Affiliated Hospital of 
Guilin Medical University, Guilin, China; 3Chinese Center for 
Disease Control and Prevention, Beijing, China

Background: Identification of novel MDM2 or p53 binding 
proteins may uncover undefined oncogenes or tumor 
suppressors, signaling pathway and possible treatment 
targets . By means of immunoprecipitation and Mass Spec-
trometry analysis, we identified a novel MDM2 and p53 
physically associated protein MYL6B, a myosin light chain . 
Methods: Co-immunoprecipitation of overexpressed or 
endogenous proteins was used to validate the interaction 
between MDM2, p53 and MYL6B . The effect of MYL6B on 
the ubiquitination and protein level of p53 was analyzed 
in cell transfection model . The role of MYL6B in hepatocel-
lular carcinoma was investigated by analyzing its expres-
sion level in tumor tissues and its’ correlation with the 
prognosis of HCC patients . This was further explored by 
monitoring the clone-forming ability or apoptosis level 
of Huh7 cell while manipulating the expression level of 
MYL6B . Results: Firstly, we found that MYL6B could bind 
both MDM2 and p53 protein and facilitate the binding 
of MDM2 to p53, which consequently promote the ubiq-
uitination and degradation of p53 protein . Immunoflu-
orescent staining of MYL6B revealed that it localizes in 
both nuclear and cytoplasm of Huh7 cells . Nuclear MYL6B 
colocalized with p53 and its’ staining intensity negatively 
correlated with the intensity of p53 in a dose-depen-
dent manner . Because MYL6B could bind myosin II heavy 
chain to form myosin II holoenzymes, we further explored 
whether MYL6B act independent of myosin holoenzymes 
or act as a part of it . Blebbistatin mediated inhibition of 
myosin II’s ATPase function restricted the ability of MYL6B 
to negatively regulate p53, which suggests that MYL6B 
suppress p53 as part of myosin II holoenzyme . Secondly, 
we discovered that MYL6B is overexpressed in HCC tissue 
and linked to the bad prognosis of HCC patient . Knocking 
out of MYL6B dramatically suppressed the clonogenic 
ability in Huh7 and SK-HEP-1, which indicated an onco-
gene dependency of MYL6B in HCC . Dramatically elevated 
p53 and BAX protein was observed in both cell lines after 
MYL6B knocking out, which suggested that deletion of 
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MYL6B led to the activation of p53 and its’ downstream 
pathway . Furthermore, we also found that silencing of 
MYL6B greatly increased the apoptosis level of Huh7 . 
After actinomycin D (ActD) treatment, the DNA damage 
induced apoptosis could be greatly inhibited by overex-
pression of MYL6B, or be largely enhanced by silencing of 
MYL6B . Conclusion: Our results demonstrate that MYL6B 
could promote the degradation of p53 by enhance its’ 
ubiquitination, and it could be a HCC tumor driver gene 
and a possible treatment target .
Disclosures:
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1827
The Wnt Target Gene CLAUDIN-2 Regulates 
Tumorigenesis of Combined Hepatocellu-
lar-Cholangiocarcinoma Cells
Hironori Koga1,2, Yasuko Imamura2, FUMITAKA WADA1,2, 
Yu Ikezono1,2, Mitsuhiko Abe1,2, Hideki Iwamoto1,2, 
Toru Nakamura1,2, Takahiko Sakaue1,2, Toshimitsu Tanaka1,2, 
Hirohisa Yano3, Takuji Torimura1,2; 1Division of Gastroenter-
ology, Department of Medicine, Kurume University, Kurume, 
Japan; 2Liver Cancer Research Division, Center for Innovative 
Cancer Therapy, Kurume University, Kurume, Japan; 3Depart-
ment of Pathology, Kurume University, Kurume, Japan

Background: In our previous studies on T-cell factor (TCF)-4 
isoforms, we identified a unique target gene CLAUDIN-
2, which was upregulated by lack of SxxSS motif in exon 
9 of TCF-4 (Exp Cell Res 2011, Liver Int 2013) . This type 
of TCF-4 (TCF-4J) conferred high tumorigenic ability and 
hypoxia resistance to hepatocellular carcinoma (HCC) cells 
(PLoS One 2012) . Of interest, the TCF-4J isoform-overex-
pressing HCC cells (J cells) strongly expressed the leaky 
tight junction protein CLAUDIN-2 under sphere-forming 
conditions, suggesting that J cells have cancer stem cell 
(CSC)-like features involving CLAUDIN-2 upregulation . 
Thus, the Aim of this study was to assess expression profile 
of CLAUDIN-2 and the CSC-relevant function of the mole-
cule, such as tumorigenicity, in liver cancer cells . Methods: 
The human liver cancer cell lines used in this study were 
as follows: HAK-1A, HAK-1B (Hepatology 1993), Huh-7, 
HepG2, Hep3B, HLF, KMCH-1 (Hepatology 1987), KMCH-2 
(J Hepatol 1996), KYN-1, KYN-2, HAK-5 . KMCH-1 and -2 
are unique combined hepatocellular-cholangiocarcinoma 
cell lines, and HAK-5 is a sarcomatous HCC cell line . Lenti-
virus-mediated delivery of siRNA for CLAUDIN-2 (Santa 
Cruz) and plasmid-mediated CLAUDIN-2 cDNA (Origene) 
were utilized to generate stable knock-down (KD) and 
overexpressing cells, respectively . Results: CLAUDIN-2 was 
exclusively expressed in both KMCH-1 and KMCH-2 cells, 
showing 240~370-fold mRNA level of that in the well-dif-
ferentiated HCC line HAK-1A . The protein expression was 
strongly observed at cytoplasmic membrane and cyto-
plasm in KMCH-1 and KMCH-2 cells, but not in the others 
examined . Gene silencing of CLAUDIN-2 resulted in slower 
cell proliferation and mesenchymal-epithelial transition (a 
reverse process of EMT), showing 4-fold upregulation of 
EPCAM and 3-fold downregulation of VIMENTIN, in both 
cell lines . In xenograft experiment in nude mice, CLAU-
DIN-2-KD KMCH-2 cells formed much smaller tumors in 
size than the control cells . Conversely, overexpression 

of CLAUDIN-2 in constitutively low expressing cell lines, 
such as HAK-1A, Hep3B, and HLF cells, exhibited larger 
xenografted tumor size . Conclusion: As previously shown 
in transformed HCC cells by the Wnt transcription factor 
TCF-4J, CLAUDIN-2 was a key molecule regulating cell 
proliferation and tumorigenesis in non-gene-engineered 
human combined hepatocellular-cholangiocarcinoma 
cells . To elucidate precise mechanism of exclusively high 
expression of this molecule in such difficult-to-treat type 
of liver cancer may provide insights into generating novel 
therapeutic approaches, including specific peptides and 
aptamers .
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The significance of Sox2 expression in hepato-
cellular carcinoma occurring on liver cirrhosis
Razvan Iacob1,2, Codruta Popa1,2, Herlea Vlad2, Gabriel Beche-
anu1,2, Anca Nastase2, Speranta Iacob1,2, Andrei Sorop2, 
Florin Botea2, Liviu Badea3, Alyx Vogle4, Simona Dima2, 
Adina Croitoru2, Cristian Gheorghe1,2, Michael Ott5, Iri-
nel Popescu2, Costica Aloman4, Liana Gheorghe1,2; 1University 
of Medicine and Pharmacy “Carol Davila”, Bucharest, Roma-
nia; 2Fundeni Clinical Institute, Bucharest, Romania; 3Bioinfor-
matics Group, National Institute for Research in Informatics, 
Bucharest, Romania; 4Rush University Medical Center, Chi-
cago, IL; 5Hannover Medical School, Hannover, Germany

Background: OCT4, Sox2 and Nanog are transcription 
factors that induce cellular reprogramming . Their role 
in cancer pathogenesis is currently under investigation . 
The aim of our study was to investigate expression repro-
gramming genes at mRNA and protein level in hepatocel-
lular carcinoma (HCC) nodules vs . adjacent non-tumoral 
cirrhotic tissue, to define the correlations with clinical 
features of liver cirrhosis and tumoral nodules and to 
assess the prognostic significance for tumor recurrence 
following a potentially curative treatment . Methods: 
Significant differential expression for OCT4, Sox2 and 
Nanog, in tumoral vs non-tumoral tissue has been assessed 
by analyzing microarray data using Agilent One-Color 
Microarray-based Gene Expression Analysis Platform, in 
168 paired tissue specimens . Eighty four paired tissue 
specimens from 42 patients were used for validation of 
microarray data - 29 patients with liver resection and 13 
patients with liver transplantation for HCC . Gene expres-
sion has been further investigated by qRT-PCR, using beta-
actin as a reference gene . Protein expression has been 
assessed by immunohistochemistry . Correlations between 
gene expression in HCC nodules and the following clinical 
variables have been investigated: liver disease etiology, 
AFP value, Child Pugh class, tumor diameter, Milan criteria, 
Edmondson Steiner grading, tumor recurrence following 
a potential curative treatment . Results: Microarray data 
has indicated that, out of the three reprogramming 
genes investigated, only Sox 2 has a significant differen-
tial expression (mean 2 .31 fold up-regulation in tumoral 
tissue, p=0 .00009) . Sox2 overexpression has been detected 
at mRNA level in 59 .2% and at protein level in 54% of HCC 
cases . A lower Sox2 expression, was found in HBV infected 
patients (p=0 .009), and in patients with high AFP values 
(p=0 .0002), whereas Sox2 overexpression was associated 
with a lower tumor recurrence rate at 24 months (p=0 .02) . 



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 973A

 Denotes AASLD Presidential Poster of Distinction

There was also a trend to longer time to recurrence in 
Sox2 overexpressing tumors (median time to recurrence 
not reached vs median time to recurrence 12 .9 months 
in tumors with Sox 2 down-regulation - log rank test  
p= 0 .09) . Conclusions: Expression of Sox2 gene is frequently 
encountered in hepatocellular carcinoma nodules occur-
ring on liver cirrhosis . Lower Sox2 expression levels are 
associated with HBV infection, elevated AFP levels, and 
shorter time to recurrence, whereas Sox2 over-expression 
indicates a better prognosis following a potentially cura-
tive treatment .
Disclosures:
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1829
A Novel Vaccine Targeting Glypican-3 as a 
Treatment for Hepatocellular Carcinoma
Qunfeng Wu1, Liya Pi2, Trinh Thu Le2, Chang Qing Xia2, 
Chen Liu1,2; 1Department of Pathology, Rutgers New Jer-
sey Medical School and RWJ Medical School, Gainesville, FL; 
2Pathology, University of Florida, Gainesville, FL

Background: Glypican-3 (GPC3) is a glycosylphosphati-
dylinositol-anchored glycoprotein that is overexpressed 
in most HCC tissues but not in the normal tissues . GPC3 
exhibits immunogenicity in clinical patients and animal 
model . Lymphocytes naturally possess the ability to home 
to lymphoid organs, where various types of immune 
competent cells expressing non-clonal pattern recogni-
tion receptors could sense antigen and initiate crosstalk 
and systemic immune response . We hypothesize a unique 
approach to delivering antigen GPC3 into lymphoid 
organs by intravenous administration of GPC3-coupled 
lymphocytes complex (LC/GPC3+) for HCC immunotherapy . 
Methods: We first coupled GPC3 antigen to lymphocyte 
surface by co-incubating with the heterobifunctional cross-
linker . We next assessed the immunogenicity and anti-HCC 
effect of LC/GPC3+ in murine models in both prophylactic 
and therapeutic setting . Results: After immunization of 
C57/B6 mice with LC/GPC3+, LC/GPC3+ induced a stronger 
GPC3-specific antibody and cytotoxic T lymphocyte (CTL) 
responses, which effectively restricted proliferation and 
lysed cultured-HCC cells . Infusion of LC/GPC3+ induced 
substantial tumor rejection following Hepa1-6 cells chal-
lenge in C57/B6 mice . Furthermore, treatment with LC/
GPC3+ induced durable tumor regression in HCC-bearing 
C57/B6 mice . Administration of LC/GPC3+ induced elevated 
levels of the cytotoxic T cell bioactive factors TNF-alpha, 
IFN-gamma granzyme B and perforin, and substantially 
increased the number of infiltrating CD8+ T cells in tumor 
tissues . Moreover, immune responses elicited by LC/GPC3+ 
selectively suppressed GPC3-positive tumors, but did not 
affect the GPC3-negative tumors in BALB/c mice . Conclu-
sion: Our findings provide the first preclinical evidence 
that intravenous infusion of the LC/GPC3+ complex can 
induce strong anti-HCC effect through eliciting specific 
antibody and cytotoxic responses and reprogramming the 
tumor microenvironment . These results indicate that LC/
GPC3+ complex could be developed as precision therapeu-
tics for HCC .
Disclosures:
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1830
PD-1H is a Novel Negative Checkpoint Regu-
lator for Hepatocellular Carcinoma Immuno-
therapy
Su Jong Yu1, Young Youn Cho1, Eun Ju Cho1, Jeong-Hoon Lee1, 
Yoon Jun Kim1, Jung-Hwan Yoon1, Kyoung Wan Yoon2; 
1Department of Internal Medicine and Liver Research Insti-
tute, Seoul National University College of Medicine, Seoul, 
Korea (the Republic of); 2Department of Biotechnology, 
Hoseo University, Asan, Korea (the Republic of)

Aims The field of hepatocellular carcinoma (HCC) immuno-
therapy has made progress whereas negative checkpoint 
regulators restrict T-cell responses . Programmed death-1 
homolog (PD–1H) has been shown to suppress T–cell 
responses but little is known in the role of PD-1H on cyto-
kine-induced killer (CIK) cells that are ex vivo expanded 
T-cells expressing both NK– and T–cell markers . Thus, this 
study aimed to determine the role of PD-1H in CIK cell 
immunotherapy targeting HCC . Methods Murine (MH134) 
and human (Huh–7) HCC cell lines were cultured under 
normoxic or hypoxic culture conditions . Murine CIK cells 
were generated from C3H mice splenocytes and human 
CIK cells were generated from blood of patients with HCC . 
RT-PCR and immunoblotting were used to determine the 
expression of PD-1H . Cytotoxicity assay was performed 
in the presence or absence of PD-1H siRNA transfection . 
The potential synergistic effect of CIK cells combined with 
anti-mouse PD-1H blocking antibody was evaluated in the 
murine HCC model . Results Both in mouse and human, 
PD-1H was expressed on HCC and CIK cells . Moreover, 
PD-1H was significantly overexpressed in hypoxic than 
normoxic conditions . Cytotoxicity of CIK cells over HCC cells 
was significantly suppressed in a hypoxic condition, but 
blocking of PD-1H by siRNA transfection restored cytotox-
icity of CIK cells both in normoxic and hypoxic conditions . 
Finally, PD-1H blockade augmented antitumor CIK-cell 
responses in the murine HCC model (P=0 .028) . Conclusions 
These findings show that PD-1H, a novel negative immu-
noregulatory molecule, has functional activities that are 
nonredundant with other Ig superfamily members and 
may play a role in HCC immunotherapy . 
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MAGE-1-targeting Aptamer Inhibits Hepatocel-
lular Carcinoma Cell Growth via Suppression 
of PFKFB4 Expression
Yun Bin Lee1, Jeong-Hoon Lee2, Hyeki Cho2, Young Youn Cho2, 
Eun Ju Cho2, Su Jong Yu2, Yoon Jun Kim2, Jong In Kim3, Jong 
Hun Im3, Jung Hwan Lee3, Eun Ju Oh3, Jung-Hwan Yoon2; 
1Department of Internal Medicine, CHA Bundang Medical 
Center, CHA University, Seongnam, Korea (the Republic of); 
2Department of Internal Medicine and Liver Research Insti-
tute, Seoul National University College of Medicine, Seoul, 
Korea (the Republic of); 3Aptamer Initiative, POSTECH Bio-
tech Center, Pohang University of Science and Technology, 
Pohang, Korea (the Republic of)

Background: Aptamers are short synthetic oligomers 
that bind to protein targets on cancer cells . The human 
melanoma antigen-1 (MAGE-1), a member of MAGE gene 



974A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

family which encode tumor-specific antigens for autolo-
gous cytotoxic T cell recognition, is highly expressed in 
hepatocellular carcinoma (HCC) suggesting the possibility 
as a novel therapeutic target . We generated aptamers 
targeting MAGE-1 and assessed those therapeutic poten-
tials in the treatment of HCC . Methods: MAGE-1 expres-
sion on the surface of HCC cells (SNU-761, Huh7, and 
SNU-3058) was assessed by immunofluorescence staining . 
Flow cytometry was performed to determine the binding 
affinity of the MAGE-1 aptamers, which were synthesized 
through systematic evolution of ligands by exponential 
enrichment (SELEX) method, to HCC cells . Cell prolifera-
tion was analyzed using the MTS assay . Results: MAGE-1 
was highly expressed on the surface of SNU-761, Huh7, 
and SNU-3058 cells . Ten SELEX-derived MAGE-1 aptamers 
(representative aptamer; Kd=0 .01 nM, Bmax=0 .28) were 
evaluated by flow cytometry for selection of high-af-
finity aptamers to HCC cells . Among MAGE-1 aptamers 
analyzed, one which showed high affinity to SNU-3058 
cells (~34 .6%) was selected for MTS assay . MAGE-1 
aptamer treatment suppressed HCC cell growth under 
both normoxia and hypoxia compared to control aptamer . 
In a microarray, PFKFB4 gene expression was significantly 
reduced by MAGE-1 aptamer treatment with a –1 .77-
fold change in SNU-3058 cells, which were derived from 
hypovascular HCC . PFKFB4 encodes an enzyme, 6-phos-
phofructo-2-kinase/fructose-2,6-biphosphatase 4, which is 
known to be overexpressed in cancer cells and induced 
under hypoxic condition . Real-time polymerase chain reac-
tion analysis confirmed that the expression of PFKFB4 was 
decreased after MAGE-1 aptamer treatment in SNU-3058 
cells . Conclusion: We demonstrated that newly developed 
MAGE-1 aptamer can bind to HCC cells with high affinity 
and inhibit HCC cell proliferation via PFKFB4 gene suppres-
sion . Further investigation of MAGE-1 aptamer as a novel 
targeted therapy for HCC is needed .
Disclosures:
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1832
Lipid metabolism regulates oncogenic FoxM1 
transcription factor in human hepatocellular 
carcinoma via the mevalonate-Rho pathway
Yuichi Yoshida, Satoshi Ogura, Tomohide Kurahashi, 
Mayumi Egawa, Kunimaro Furuta, Shinichi Kiso, Yoshi-
hiro Kamada, Hayato Hikita, Tomohide Tatsumi, Tetsuo Take-
hara; Department of Gastroenterology and Hepatology, 
Osaka University, Suita, Japan

Background & Aims: The mevalonate (MV) pathway of 
cholesterol biosynthesis has been implicated as a potential 
target of cancer therapy including hepatocellular carci-
noma (HCC) . Inhibition of HMG-CoA reductase (HMGCR), 
a rate limiting enzyme for MV pathway, has been also 
shown to reduce risk of HCC . The Forkhead box M1 
(FoxM1) is a cell-cycle specific transcription factor and 
we previously showed that FoxM1 is over-expressed in 
human HCC . However, to date, it remains unclear how 
FoxM1 is regulated in HCC . In this study, we investigated 
whether MV pathway would regulate FoxM1 in HCC using 
in vitro culture systems and human samples . Method: 
Human hepatoma cell lines HepG2, Huh7, and HLF, were 
treated with chemical inhibitors of enzymes or metabo-

lites in MV pathway to examine the effect of these drugs 
on FoxM1 expression . The correlation between FoxM1 and 
MV pathway was also analyzed using human HCC tissues . 
Results: We first showed that inhibition of MV pathway 
by statins, inhibitors of HMGCR, resulted in an about 50% 
reduction of FoxM1 protein expression in hepatoma cells 
(p<0 .01 vs . control) and increased cell death . Re-exposure 
to MV, a product of HMGCR, rescued this effect . HMGCR 
knockdown by siRNA also reduced FoxM1 expression . These 
results indicated that FoxM1 expression was regulated by 
MV pathway . Next, to identify specific factors involved in 
the regulation of FoxM1 expression by MV pathway, we 
utilized chemical inhibitors or metabolites in MV pathway . 
Only geranylgeranyl transferase (GGT) inhibitor was able 
to reproduce the effect of statin on FoxM1 expression 
(77% reduction, p<0 .01 vs . control), and re-exposure to 
only geranylgeranyl pyrophosphate, a substrate of GGT, 
rescued the reduction of FoxM1 expression induced by 
statin . The inhibitors of Rho family proteins (RhoA, Rac1, 
Cdc42), which are geranylgeranylated proteins, reduced 
FoxM1 expression (37-57% reduction, p<0 .01 vs . control) . 
These results suggested that Rho geranylgeranylation 
was responsible for the regulation of FoxM1 expression 
in MV pathway . Finally, we showed that gene expression 
of FoxM1 had a positive correlation with that of HMGCR 
in surgically resected HCC tissues . Importantly, the overall 
survival of FoxM1- and HMGCR- high group was found 
to be significantly lower than that of FoxM1- and/or 
HMGCR- low group, confirming the clinical significance of 
MV-FoxM1 axis in human HCC . Conclusion: In this study, 
we demonstrated, for the first time, that FoxM1 is a down-
stream target of the lipid metabolism of HCC . Thus, we 
propose a novel therapeutic approach to inhibit FoxM1 by 
targeting the mevalonate pathway against HCC .
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Specific ZnPP inhibition and degradation of 
telomerase in human hepatoma cells
Zhaowen Zhu2,1, Huy Tran2,1, M. Meleah Mathahs2,  
Warren N. Schmidt2,1; 1Internal Medicine, Univ Iowa, Iowa 
city, IA; 2Internal Medicine, US Veterans Affairs, Iowa City, IA

Introduction. New cellular targets and treatment modal-
ities are urgently needed for hepatocellular carcinoma 
(HCC) . Telomerase performs crucial chromosomal end 
repair in rapidly dividing cells and is re-activated in nearly 
all cancer cells . Consequently, telomerase has proven to 
be an effective target for cancer treatment . The metal-
loporphyrin (MPP) ZnPP has been used as a chemothera-
peutic agent for a number of cancers, however, there is 
little information for HCC . Most studies with ZnPP have 
centered on its role as an inhibitor of Heme oxygenase-1 
(HO-1), however, independent actions of this MPP are 
emerging . Herein, we show that ZnPP specifically inhibits 
TERT expression and telomerase activity with mechanisms 
likely independent of HO-1, yet useful for HCC treat-
ment modalities . Methods . Human hepatoma (Huh 7), 
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HCV infected (Huh 7 .5) and embryonic kidney (HEK 293) 
cells were used . Telomerase reverse transcriptase (TERT) 
protein was quantified on western blots (WB) and enzyme 
activity determined with Realtime telomerase reverse 
transcriptase assay (TRAP) . Results . Incubation of Huh 7 
cells with ZnPP led to down regulation of endogenous 
TERT expression in a time and concentration dependent 
fashion with an EC50 of 2 .5 uM after 48 hrs . The disap-
pearance of TERT was accompanied by parallel reductions 
in cellular telomerase activity . Comparable concentrations 
of ZnPP inhibited DNA synthesis, decreased proliferation, 
and increased apoptosis after 48 hrs . HCV infected and 
non-infected cells behaved similarly to ZnPP, however, 
HEK 293 cells were more resistant . Down-regulation of 
TERT by ZnPP appeared independent of HO-1 inhibition as 
the effect was noted in cells after HO-1 SiRNA knockdown 
or overexpression . Action of ZnPP did not appear to be 
due to cytotoxicity per se since treatment with chemother-
apeutic agents such as Cisplatin led to dramatic increases 
in TERT expression and TRAP activity . As compared to 
ZnPP; CoPP, SnPP or CuPP had minimal effects on TERT 
expression or TRAP activity . Caspase 7, known to target 
TERT, was activated early after ZnPP incubation although 
other effector caspases 6 and 3 were unaffected . Finally, 
inhibitors of proteasome or peroxisomal degradation did 
not prevent ZnPP effects although the latter degradation 
systems are known to be important for intracellular TERT 
regulation . Conclusions . ZnPP specifically down regulates 
telomerase expression with associated decreased DNA 
synthesis, cellular proliferation, selective Caspase 7 acti-
vation, and increased apoptosis in hepatoma cells . These 
findings suggest that ZnPP would be a useful chemothera-
peutic agent to augment current HCC treatment protocols .
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TAP-1 Mediates Drug Resistance in Hepatoma  
Cells through Activation of Hedgehog 
Signaling
Xiaotian Zhou1, Jia Ding2, Jian Wu1,3; 1Dept. of Medical 
Microbiology, Fudan University School of Basic Medical Sci-
ences, Shanghai, China; 2Dept. of Gastroenterology, Shanghai 
Jing’an District Central Hospital, Shanghai, China; 3Shanghai 
Institute of Liver Diseases, Fudan University Shanghai Medical 
College, Shanghai, China

Background & aims: Hedgehog (Hh) signaling is activated 
in 50-70% of clinical specimens in advanced hepatocel-
lular carcinoma (HCC), indicating it may play an important 
role in poor drug therapy response . However, the molec-
ular basis of Hh signaling in modulating drug resistance 
is poorly understood in HCC . Huh-7-derived Huh-7-trans 
hepatoma cells exhibit a highly metastatic property (Onco-
gene 2016; 35:116–124) while they are drug-resistant . 
Our previous work demonstrated that Hh signaling tran-
scription factor Gli-2 governs drug resistance in another 
deviation of Huh-7 cells, Huh-7-DN through ABCC-1 
(DOI:10 .1038/labinvest .2017 .34) . The present study aims to 
determine whether TAP-1, an ATP-binding cassette trans-
porter molecule, is responsible for primary drug resistance 
through the hedgehog signaling in both Huh-7-trans and 
Huh-7-DN subpopulations . Methods: RNA-seq was used 
to screen potential genes involved in drug resistance in 
Huh-7, Huh-trans and Huh-7-DN cells . ShRNA-mediated 

knock-down of TAP-1 (TAP-1-KD) or Gli-1 (Gli-1-KD) 
was achieved by lentiviral transduction in Huh-7-trans 
and Huh-7-DN cells . Chemosensitivity was evaluated in 
TAP-1-KD and Gli-1-KD cells in exposure to sorafenib, 
doxorubicin or cisplatin . Results: mRNA levels of TAP-1 and 
Gli-1 were significantly upregulated in both Huh-7-Trans 
and Huh-7-DN (41 .5- and 4 .7-fold in Huh-trans; 15 .1- and 
2-fold in Huh-7-DN) compared to Huh-7 cells as determined 
by RNA-seq and quantitative RT-PCR analyses . Transduc-
tion of lentiviruses harboring shRNA against Gli-1 or TAP-1 
effectively knocked-down the target genes separately by 
21 .8 and 20 .9% compared to scramble shRNA controls . In 
Gli-1-KD cells, TAP-1 was reduced by 64 .4% . Viability of 
TAP-1-KD cells was lower than those with scramble shRNA 
transduction in exposure to sorafenib, doxorubicin or 
cisplatin . Cisplatin IC50 in TAP1-KD cells was significantly 
reduced from 98 .00 to 45 .25 μM compared to scramble 
controls, indicating TAP-1 knockdown sensitized TAP-1-KD 
cells to cisplatin . After Gli-1-KD, viability of Huh-7-trans 
cells appeared to be decreased in the presence of cisplatin 
in comparison to scramble controls . Furthermore, Gli-1 was 
found to bind to the promoter of TAP-1 through a chro-
matin immunoprecipitation assay, indicating that Gli-1 
transacts TAP-1 expression in Huh-7-DN cells . Conclusions: 
TAP-1 may account for the drug resistance in both Huh-7-
trans and Huh-7-DN hepatoma cells under the transcrip-
tional control of Gli-1 . Suppressing TAP-1 gene expression 
ameliorates drug resistance in these hepatoma cells . The 
findings confer novel insights into improving the treat-
ment outcome of refractory HCC by targeting hedgehog 
signaling pathway .
Disclosures:

Jian Wu - Grant/Research Support: Shanghai Hepu Pharmaceutical Co . Ltd

The following people have nothing to disclose: Xiaotian Zhou, Jia Ding

1835
The protein kinase CK2 contributes to the 
protumorigenic properties of cholangiocarci-
noma cells
Giovanni Di Maira1, Alessandra Gentilini1, Elisabetta Rovida1, 
Mauro Salvi2, Christian Borgo2, Daniele Ottaviani2, Maria Ruz-
zene2, chiara raggi1, Jesper B. Andersen3, Fabio Marra1; 1Uni-
versity of Florence, Florence, Italy; 2University of Padova, 
Padova, Italy; 3University of Copenhagen, Copenhagen, Den-
mark

Background/aim: Cholangiocarcinoma (CCA) accounts for 
approximately 10–25% of all hepatobiliary malignancies 
(1,2) . The mechanisms underlying occurrence and progres-
sion of CCA are largely unknown . CK2 is a ubiquitous 
serine-threonine protein kinase composed of two cata-
lytic subunits (α and/or α’) and two regulatory subunits 
(β) (3), and contributes to the malignant phenotype in 
various types of cancer and its overexpression is associated 
with unfavorable prognosis (4,5) . CK2 may be targeted by 
different inhibitors, including CX-4945, that is currently 
being evaluated in clinical trials (6) . Here, we investigated 
the possible involvement of CK2 in the biology of CCA 
and the potential therapeutic relevance of targeting CK2 
in this tumor . Methods: Transcriptomic profiling of 104 
cholangiocarcinoma samples was perfomed by microarray 
analysis . CX4945 was used as a specific CK2 inhibitor . Cata-
lytic subunit of CK2 was stably silenced using CRISPR/Cas9 
genome editing technology . CK2 activity was measured 
using a CK2-specific peptide substrate . Cell cycle progres-
sion was analyzed using flow cytometry . Cell migration 
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and cell invasion assays were performed using in vitro 
scratch method and Boyden chamber . Results: In human 
CCA samples subjected to transcriptomic analysis, expres-
sion of CK2 subunits was significantly increased compared 
to surrounding matched normal tissues . CK2 expression 
and catalytic activity were elevated in CCA cells compared 
to intrahepatic biliary epithelial cells . Pharmacologic inhi-
bition of CK2 was found to decrease cell viability and to 
induce apoptosis . BrdU assay and FACS analysis showed 
that CK2 is necessary for CCA cell proliferation and cell 
cycle entry, in particular CK2 is involved in the regula-
tion of G1/S transition . These findings were confirmed by 
Western blot analysis showing altered expression of key 
regulators of cell cycle progression such as Cyclin E and 
p27Kip in CCA cells treated with a CK2 inhibitor . Finally, 
knock-down of CK2, resulting in lower kinase activity, 
reduced cell motility and invasiveness and increased cell 
sensitivity to chemotherapeutic drugs. Conclusions: CK2 
modulates the aggressive phenotype of CCA cells through 
the regulation of key cellular processes such as prolifer-
ation, cell survival, chemotaxis and invasion . CK2 may 
represent a promising therapeutic target in CCA, and 
deserves further investigation . References 1) Tyson et al ., 
Hepatology (2011) 54:173–184 2) Khan et al, Lancet (2005) 
366:1303–14 3) Pinna, J Cell Sci (2002)115:3873–8 4) Tawfic 
et al, Histol. Histopathol.(2001) 16:573–82 5) Seldin and 
Leder, Science (1995) 267:894–97 6) Kim and Kim, Arch 
Pharm Res. (2012) 35:1293-6 
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1836
Establishment of Hepatocellular Carcinoma 
derived from a cancer stem cell line is char-
acterized by significant metabolic reprogram-
ming
Shamir Cassim, Valérie-Ann Raymond, Benoit Lacoste, 
Marc Bilodeau; CRCHUM, Montreal, QC, Canada

Cancer tissues exhibit greater metabolic plasticity than 
normal tissues because they must survive in a dynamic 
environment where nutrients and O2 are often scarce . The 
manner by which cancer cells use glucose (glc) to adapt 
to the microenvironment is thought to bear a significant 
impact on tumor progression/invasion . We generated a 
mouse hepatoma cell line Dt81-Hepa1-6 (Dt) that displays 
features of cancer stem cells and has increased tumorige-
nicity in vitro and in vivo . We studied the use of glc by Dt 
in vivo and compared it to what is observed in vitro with 
the hypothesis that cancer tissues adapted their metabo-
lism to the liver microenvironment. For in vitro analyzes, 
Dt cells were compared to primary hepatocytes (P) to 
assess the differences in glc metabolism between non-ma-
lignant and malignant cells . P were isolated from male 
C57BL/6 mice by using the two-step collagenase perfusion 
method . Both cell types were cultured in 25 mM glc during 
48h and then harvested for qPCR and metabolite quanti-
fication (HPLC) . For in vivo analyzes, intrahepatic tumors 
were obtained following intrasplenic injection of Dt cells 
(1M) in mice that were sacrificed 28 days later . Dt-de-
rived tumors (T), non-tumoral (NT) and control normal 
livers (C) were dissected for qPCR and HPLC . In vitro, Dt 

displayed lower gene expression of glut-1 and glut-2 in 
comparison with P (P<0 .01) . On the other hand, Dt showed 
higher expression of enzymes related to aerobic glycolysis: 
hexokinase (P vs Dt (P<0 .001)), hif-1a (P vs Dt (P<0 .001)), 
and pgc-1a (P vs Dt (P<0 .01)) . Dt also showed high ability 
to synthetize and use fatty acids (FA) . Following establish-
ment of intrahepatic tumors, T showed higher expression 
of glut-1 in comparison to C and NT liver tissues (P<0 .05) 
whereas glut-2 levels remained low (P<0 .001) . T displayed 
the same differential increase in glycolytic enzymes in 
comparison to NT tissue . On the other hand, T showed 
lower ability to synthetize fatty acids (FA) in comparison to 
NT and C as revealed by qPCR for genes involved in early 
FA synthesis: acly (P<0 .05), acc (P<0 .001) and fasn (P<0 .05), 
and by HPLC of G3-P (P<0 .001), Acetyl-CoA (P<0 .001) and 
Malonyl-CoA (P<0 .001) . Finally, both Dt cells in vitro and 
T displayed significantly higher ATP levels and ATP/ADP 
ratio compared to P and NT-C respectively . These results 
strongly suggest that effective metabolic reprogramming 
occurs within the tumors during HCC initiation and inva-
sion . In vivo, Dt cells rapidly display a metabolic strategy 
for the preferential use of glc through aerobic glycolysis 
for ATP production while dropping or leaving in stand by 
their ability to synthetize and oxidize FA . 
Disclosures:

The following people have nothing to disclose: Shamir Cassim, Valérie-
Ann Raymond, Benoit Lacoste, Marc Bilodeau

1837
DPP4 Inhibitor Suppressed Progression of 
NASH-related Hepatocellular Carcinoma 
with Inhibition of Metabolic Reprograming in 
p62-Keap1-Nrf2-Pentose Phosphate Pathway in 
a Mouse Model: A Metabolomic Analysis
Takumi Kawaguchi1, Tetsuharu Oriishi1, Hironori Koga1,2, 
Takuji Torimura1,2; 1Department of Medicine, Kurume Uni-
versity School of Medicine, Kurume, Japan; 2Liver Cancer 
Research Division, Research Center for Innovative Cancer 
Therapy, Kurume University, Kurume, Japan

Background and Aims: Diabetes mellitus is a potent risk 
factor for non-alcoholic steatohepatitis (NASH)-related 
hepatocellular carcinoma (HCC) . Dipeptidyl peptidase 4 
inhibitor (DPP4i) is known to regulate not only glucose 
metabolism, but also cell proliferation . The aim of this 
study is to investigate the effects of DPP4i on NASH-re-
lated HCC progression in a mouse model . In addition, 
we investigated DPP4i-induced changes in metabolic 
pathway of HCC using a metabolome analysis . Material 
and Methods: We enrolled a mouse model of NASH-re-
lated HCC (STAM mice) in this study . Eight-week old STAM 
mice were orally administrated with either DPP4i (sita-
gliptin 30 mg/kg/day: DPP4i group; n=8) or distilled water 
(CON group; n=8) for 10 weeks . Then, the progression 
of HCC was evaluated by contrast-enhanced computed 
tomography . Changes in metabolites of HCC tissue were 
analyzed using a gas chromatography and mass spec-
troscopy based metabolomic analysis . Expression of p62, 
Keap1, and Nrf, a signal pathway regulating HCC prolif-
eration, were evaluated by immunoblotting and immu-
nostaining . The images were quantified by Image J (U . 
S . National Institutes of Health, Bethesda, MD) . Results: 
There was no significant difference in the incidence of 
HCC between the DPP4i and CON groups (87 .5% [7/8] vs . 
100% [8/8], N .S .) . However, the number and tumor volume 
of HCC were significantly suppressed in the DPP4i group 
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compared to those in the CON group (1 .7±1 .5 vs . 4 .3±1 .8/
liver, P<0 .01, 13 .3±20 .6 vs . 35 .2±52 .5 mm3/tumor, P<0 .05) . 
A metabolome analysis using HCC tissue revealed that 
DPP4i significantly increased 6-phosphogluconic acid and 
ribose-5-phosphate levels, and decreased AMP-to-ade-
nine and GMP-to-guanine ratios (AMP-to-adenine 0 .7±0 .2 
vs . 2 .0±1 .2; P<0 .01, GMP-to-guanine 0 .6±0 .3 vs . 1 .5±0 .7; 
P<0 .01), indicating inhibition of final enzymatic reaction 
in pentose-phosphate pathway . Immunostaining showed 
that p62 was localized in cytoplasm of HCC in the DPP4i 
group, whereas p62 was localized in nucleus of HCC in 
the CON group . There was significant reduction of Keap1 
and Nrf2 expressions, downstream proteins of p62, in 
immunoblotting and immunostaining in the DPP4i group 
compared to those in the CON group (558±52 vs . 943±82 
arbitrary unit; P<0 .01, 212±32 vs . 889±72 arbitrary unit; 
P<0 .01) . Conclusions: We demonstrated that a DDP4i 
suppressed progression of NASH-related HCC in a mouse 
model . Furthermore, metabolome analysis revealed that 
DDP4i downregulated pentose-phosphate pathway with 
alteration of p62/Keap1/Nrf2 axis . Thus, DDP4i may exert 
anti-tumor effects through inhibition of metabolic repro-
graming in NASH-related HCC .
Disclosures:

The following people have nothing to disclose: Takumi Kawaguchi, 
Tetsuharu Oriishi, Hironori Koga, Takuji Torimura

1838
Dipeptidyl peptidase 4 inhibitors reduce hepa-
tocellular carcinoma by activating natural 
killer cell chemotaxis in mice
Sohji Nishina, Kyo Sasaki, Yuichi Hara, Keisuke Hino; Hepa-
tology and Pancreatology, Kawasaki medical univercity, 
Kurashiki city, Okayama, Japan

Background: CD26 is a multifunctional transmembrane 
glycoprotein and functions as dipeptidyl peptidase 4 
(DPP4) . While CD26 is expressed in various cancer types, its 
relevance to the progression of hepatocellular carcinoma 
(HCC) remains elusive . The aim of this study was to inves-
tigate whether CD26 expression is associated with HCC 
progression and whether DPP4 inhibitors exert antitumor 
effects against HCC . Methods: CD26 expression was exam-
ined in 41 surgically resected HCC specimens . The effects of 
DPP4 inhibitors on HCC were examined using HCC cell lines 
(Huh-7 and Li-7) and xenograft tumors in nude mice . The 
mice were fed a diet containing DPP4 inhibitor (anagliptin 
of vildagliptin) or a control diet for 15 to 21days . Natural 
killer (NK) cells were examined for their real-time chemo-
taxis using EZ-TAXIScanTM, an optical horizontal chemo-
taxis apparatus, in the presence of chemokine CXCL10 . 
DPP4 functions as a serine protease, selectively cleaving 
the N-terminal penultimate proline or alanine of proteins . 
Therefore, CXCL10(1-77aa) is truncated at its N-terminus 
through DPP-4 activity and truncated CXCL10 (3-77aa) acts 
as chemokine antagonist . We quantified the concentration 
of intact CXCL10 (1-77aa) and truncated CXCL10 (3-77aa) 
using immunoprecipitation, Edman degradation, and 
high-performance liquid chromatography . Results: CD26 
expression in HCC specimens was associated with increased 
serum DPP4 activity, as well as a more advanced stage and 
poorer prognosis in HCC patients . The HCC cell lines and 
xenograft tumors exhibited CD26 expression and DPP4 
activity . The DPP4 inhibitors did not exhibit antitumor 
effects in vitro, but NK cell tumor accumulation suppressed 
xenograft tumor growth . The in vivo antitumor effects of 

the DPP4 inhibitors were abolished by the depletion of NK 
cells or the neutralization of CXCR3, a chemokine receptor 
on NK cells . EZ-TAXIScanTM identified that the DPP4 inhib-
itors significantly enhanced NK cell chemotaxis ex vivo in 
the presence of Huh-7 cells and the chemokine CXCL10, 
which binds to CXCR3 . The DPP4 inhibitors prevented the 
biologically active form of CXCL10 from being truncated 
by Huh-7 cell DPP4 activity . When the kinetic property of 
DPP4 expressed on Huh-7 cells was examined, the Michae-
lis-Menten constant (KM) of DPP4 was similar to the KM 
of soluble DPP4 that was previously reported, suggesting 
the validity of our quantification for intact CXCL10 and 
truncated CXCL10 . Conclusion: These results provide a 
rationale for verifying whether DPP4 inhibitors clinically 
inhibit the progression of HCC or augment the antitumor 
effects of molecular-targeting drugs or immunotherapies 
against HCC .
Disclosures:

The following people have nothing to disclose: Sohji Nishina, Kyo Sasaki, 
Yuichi Hara, Keisuke Hino

1839
Pharmacological activator of NRF2, sulfora-
phane, inhibits hepatic cancer cell growth with 
attenuating angiogenesis
Shinya Sato, Kosuke Kaji, Tadashi Namisaki, Kei Moriya, 
Mitsuteru Kitade, Hideto Kawaratani, Hiroaki Takaya, 
Yasushi Okura, Naotaka Shimozato, Yasuhiko Sawada, Soi-
chiro Saikawa, Kenichiro Seki, Hitoshi Yoshiji; 3rd.department 
of internal medicine, Nara Medical University, Kashihara, 
Japan

Background/Aim: Sulforaphane (SFN), a natural compound 
derived from broccoli/broccoli sprouts, is known to be 
an activator of the transcription factor NRF2 . Several 
evidences also have been suggested that this agent 
shows an antitumor activities against different types of 
cancers . However, its effect on hepatic cancer remains 
largely unknown . The aim of this study was to investigate 
the therapeutic potential of SFN for hepatic cancers and 
explore the functional mechanisms underlying antitumor 
effects of SFN in vitro and in vivo studies . Material and 
methods: WST-1 assay was performed to assess the effect 
of SFN on cell proliferation in two human hepatic cancer 
cell lines, HepG2 and Huh-7 . The mRNA levels of NRF2 
target genes and cell cycle-related genes were determined 
by quantitative RT-PCR . To investigate the effect of SFN 
on angiogenic activity, human umbilical vein endothelial 
cells (HUVECs) were treated with or without SFN (20μM/
cell) . To create a xenograft model, we injected 1 x 106 
of human HCC cells into the flanks of BALB/c nude mice . 
After the tumor was established, SFN was administrated 
at dose of 50mg/kg per day . Results: Consistent with the 
pharmacological action, SFN induced NRF2 activation 
assessed by upregulated mRNA expression of NRF2 target 
genes, HO-1, MRP2 and NQO1 in HepG2 and Huh-7 . WST-1 
assay showed that SFN significantly inhibited both HepG2 
and Huh-7 cell proliferation in a dose-dependent manner . 
SFN treatment also induced the downregulation of Cyclin 
D1, Cdk2, key regulators of cell cycle at G1 phase, in these 
HCC lines . Notably, SFN also showed an antiproliferative 
effect on HUVEC . In xenograft models of these two lines, 
administration of SFN significantly reduced subcutaneous 
tumor burdens in 35 days following implantation . Tumor 
tissues of SFN-treated groups showed a decreased Ki67+ 
tumor cell proliferation and an increased caspase3+ cell 
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apoptosis . In accordance with the in vitro results, mRNA 
levels of Cyclin D1 and Cdk2 were decreased in these 
xenograft tumors . CD34 immunostaining elucidated that 
intratumoral neovascularization was markedly attenuated 
in SFN-treated xenograft tumors corresponding to anti-
proliferative effect on HUVEC . Conclusion: Sulforaphane 
exerts antitumoral effect on human hepatic cancer cells 
with proapoptotic and antiangiogenic activities via NRF2 
activation . 
Disclosures:

The following people have nothing to disclose: Shinya Sato, Kosuke Kaji, 
Tadashi Namisaki, Kei Moriya, Mitsuteru Kitade, Hideto Kawaratani, 
Hiroaki Takaya, Naotaka Shimozato, Hitoshi Yoshiji

1840
miRNA-216 cluster in non-B and non-C hepato-
cellular carcinoma is related with disease-free 
survival
Takeshi Matsui1,2, Masanori Nojima3, Etsuko Iio2, Aki-
hiro Tamori5, Shoji Kubo6, Ken Shirabe7, Koichi Kimura8, 
Mitsuo Shimada9, Tohru Utsunomiya10, Yasuteru Kondo11, 
Yutaka Naito4, Takahiro Ochiya4, Yasuhito Tanaka2; 1Cen-
ter for Gastroenterology, Teine-Keijinkai Hospital, Sapporo, 
Japan; 2Department of Virology, Nagoya City University Grad-
uate School of Medical Sciences, Nagoya, Japan; 3Center for 
Translational Research, The Institute of Medical Science Hospi-
tal, The University of Tokyo, Tokyo, Japan; 4Research Institute 
Division of Molecular and Cellular Medicine, National Cancer 
Center, Tokyo, Japan; 5Department of Hepatology, 3. Osaka 
City University Graduate School of Medicine, Osaka, Japan; 
6Department of Hepato-Biliary-Pancreatic Surgery, Gradu-
ate School of Medicine, Osaka City University, Osaka, Japan; 
7Department of Hepatobiliary and Pancreatic Surgery, Gunma 
University, Graduate School of Medicine, Maebashi, Japan; 
8Department of Surgery and Science, Graduate School of Med-
ical Sciences, Kyushu University, Fukuoka, Japan; 9Department 
of Surgery, The University of Tokushima, Tokushima, Japan; 
10Department of Gastroenterology, Oita prefectural hospital, 
Oita, Japan; 11Department of Gastroenterology, Sendai kosei 
hospital, Sendai, Japan

Background and Aim: We reported that hierarchical 
clustering of DNA methylation in miRNA coding regions 
clearly distinguished non-B and non-C HCC (NBNC-HCC) 
tissue samples from their background showing remark-
able hypomethylation and especially miRNA clusters were 
extremely hypomethylated in tumor samples . In addi-
tion, we demonstrated that methylation level on miRNA 
coding regions was highly down-regulated compared 
to protein-coding gene regions in promoter, the miRNA 
cluster on 7q32 .2 had a large CpG island on the up-stream 
within 20k bps, and their methylation level was negatively 
correlated with expression of miRNAs in the cluster . The 
miRNA cluster on 2p16 .1, where there is no CpG island 
on up-stream region, demonstrated positive correlation . 
In this study, using tumor and non-tumor paired samples 
from 112 NBNC-HCC patients, we evaluated the functional 
and clinical significance of miRNA on 2p16 .1 for diagnosis 
and preventing the development of HCC . Materials and 
Methods: We collected 112 pairs of primary NBNC-HCC . 
Samples of HCC and their corresponding non-tumor liver 
tissue were obtained from paraffin section undergoing 
surgery . Total RNA was prepared using the mirVana™ 
miRNA Isolation Kit (Ambion, Austin, TX, USA), The Recov-
erAll™ Total Nucleic Acid Isolation Kit (Ambion, Austin, 
TX, USA) and miRNeasy Kits (QIAgen, CA) according to 

the manufacturer’s instructions . For miRNA quantifica-
tion, a pulsed RT reaction was performed to convert all 
miRNAs into corresponding cDNAs in one RT reaction . 
Values measured by comprehensive analyses were trans-
formed logarithmically and z-standardized as neces-
sary . Results: We found that miRNA-216b (p=0 .0288) 
and miRNA-217(p=0 .0011) were highly expressed in 
NBNC-HCC . In univariate Cox regression analysis, HCC 
staging 4, increased miRNA-216a (p=0 .0019), miRNA-
216b (p=0 .0146) and miRNA-217 (p=0 .0367) expressions in 
HCC tissues were associated with disease-free survival . To 
examine the relationship between recurrence-free survival 
rate and the expression of each miRNA, we analyzed these 
miRNA and clinical data by using Kaplan–Meier analysis 
on each miRNA . The HCC patients with increased miRNA-
216a, miRNA-216b and miRNA-217 expression were shown 
to have a significantly shorter disease-free survival when 
compared with the others (p= 0 .0009, p=0 .0101 . and 
p=0 .0213) . Conclusion: The expression levels of miRNA-
216b and miRNA-217 in NBNC-HCC were high and miRNA-
216 cluster in NBNC-HCC was related with disease-free 
survival .
Disclosures:
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1841
Immunomodulation of aggressive liver cancer 
by EpCAM+ cancer stem cells through the acti-
vation of CCL20-CCR6 axis.
Mika Ohwada, Taro Yamashita, Hikari Okada, Kouki Nio, 
Masao Honda, Shuichi Kaneko; Gastroenterology, Kanazawa 
University, Kanazawa, Japan

Background: Hepatocellular carcinoma (HCC) is the 
second most leading cause of cancer death in the world . 
We previously demonstrated that EpCAM is a marker of 
cancer stem cells (CSCs) in HCC, and EpCAM+ AFP+ HCC 
is characterized by the hepatic stem cell (HpSC)-like gene 
expression pattern, high frequency of vascular invasion, 
and poor prognosis . In this study, we evaluated the 
secreted protein activated and potentially regulate the 
tumor microenvironment that may cause the malignant 
nature of HpSC-HCC . Methods: Microarray data of 238 
HCCs were analyzed by BRB-ArrayTools Ver .4 .5 .0 . Gene 
and protein expression was evaluated by qRT-PCR, immu-
nohistochemistry (IHC), and Western blotting . CCL20 
protein concentration in HCC patients’ sera (n = 79) was 
measured by ELlSA . MTS assay was performed to evaluate 
the cell proliferation . Results: We identified a chemokine 
CCL20, known to recruit CCR6+ T cells, was activated in 
HpSC-HCC by microarray analysis . Overexpression of 
CCL20 was confirmed in sorted EpCAM+ cells compared 
with EpCAM- cells in Huh1 and Huh7 cells, indicating that 
CCL20 is produced by EpCAM+ CSCs . However, knockdown 
of CCL20 or supplementation of CCL20-neutralizing anti-
bodies showed limited effects on cell proliferation in Huh7 
cells . IHC analysis indicated the enrichment of CCL20+ HCC 
cells and CCR6+ immune cells in the invasive front area 
of the tumor . FACS analysis indicated that about 80% of 
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CD4+ CD25+ cells derived from peripheral blood mono-
nuclear cells expressed CCR6, and one-thirds of CCR6+ 
cells expressed FoxP3 . Serum CCL20-high (>75 ng/ml) HCC 
patients showed poor recurrence free survival with statis-
tical significance (P = 0 .037) . Conclusions: Taken together, 
our data suggested that EpCAM+ CSCs secrete CCL20 to 
recruit CCR6+ Tregs and induce the immunosuppressive 
microenvironment, which might be associated with poor 
prognostic outcome of HpSC-HCC .
Disclosures:
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1842
Continuous hepatocyte apoptosis accelerates 
diethylnitrosamine-induced liver tumor devel-
opment
Yasutoshi Nozaki, Hayato Hikita, Satoshi Tanaka, Sadat-
sugu Sakane, Kazuhiro Murai, Yuto Shiode, Yugo Kai, 
Yuki Makino, Tasuku Nakabori, Yoshinobu Saito, Taka-
hiro Kodama, Ryotaro Sakamori, Tomohide Tatsumi, Tet-
suo Takehara; Gastroenterology and Hepatology, Osaka 
University Graduate School of Medicine, Suita, Osaka, Japan

Background and Aim: Apoptosis serves as an important 
mechanism for removing DNA damaged-cells and is 
considered to inhibit carcinogenesis . Hepatocyte apoptosis 
is a key feature of chronic liver disease, as an established 
precancerous condition for liver cancer . The present study 
examined the impact of continuous hepatocyte apoptosis 
on liver tumor development . Methods: We used male 
hepatocyte-specific knockout (KO) mice of Mcl-1, one of 
anti-apoptotic proteins, as a model of continuous hepato-
cyte apoptosis . To induce liver carcinogenesis those mice 
were intraperitoneally administered 20 mg/kg diethyl-
nitrosamine (DEN) at 2 weeks . Results: Among control 
group treated with PBS, neither Mcl-1 KO nor wild-type 
(WT) mice developed macroscopically and microscopically 
any liver tumors at age of 6 months . On the other hand, 
while only 8% (2/26) of DEN-treated WT mice developed 
macroscopic liver tumors, 100% (15/15) of Mcl-1 KO mice 
developed macroscopic liver tumors (p<0 .05) . Microscopi-
cally, 57% (15/26) of DEN-treated WT mice developed liver 
tumors, 100% (15/15) of Mcl-1 KO mice developed liver 
tumors (p<0 .05) . These tumors were histologically classi-
fied as well-differentiated HCC . The average of maximum 
tumor size (12 .4 vs . 6 .5 mm), tumor numbers (21 .4 vs . 4 .0) 
and liver weight to body weight ratio (12 .3 vs . 4 .2 %) in 
Mcl-1 KO mice were significantly higher than those in WT 
mice . After 48hours from DEN or PBS injection, immuno-
histochemistry(IHC) revealed that the number of γ-H2AX 
and Ki-67 positive cells significantly increased in both 
WT and Mcl-1 KO mice treated with DEN compared with 
PBS-treated mice, which indicated that DEN induced DNA 
damage and compensatory proliferation of hepatocyte . 
At age of 6 weeks, when none of them demonstrated 
liver tumor, serum ALT levels and caspase 3/7 activity of 
DEN-treated Mcl-1 KO mice were significantly higher than 
the other 3 groups . The significant increase of γ-H2AX and 
Ki-67 positive cells in WT mice treated with DEN, which 
was recognized at age of two weeks, diminished at age 

of 6 weeks compared with WT and Mcl-1 KO mice treated 
with PBS . However, those of Mcl-1 KO mice treated with 
DEN maintained high levels and were significantly higher 
than the other 3 groups . In addition, mRNA expression 
levels of TNF-alfa and Mcp-1 in DEN-treated Mcl-1 KO 
mice were significantly higher than those of DEN-treated 
WT mice . Conclusion: Continuous hepatocyte apoptosis is 
suggested to promote DEN-induced liver tumor develop-
ment . Increased liver damage, compensative hepatocyte 
proliferation, genomic instability and inflammation may 
accelerate the incidence of DEN-induced liver tumorigen-
esis .
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1843
Strategies to inhibit MICA shedding in HCC 
cells for immunosurveillance
Jun Arai1,2, Kaku Goto3, Sayaka Ito2, Yoshimi Kaise2, 
Ryo Nakagawa2, Ryosuke Muroyama2, Yasuo Matsubara2, 
Hitoshi Yoshida1, Naoya Kato2,4; 1Division of Gastroenterol-
ogy, Department of Medicine, Showa University School of 
Medicine, Tokyo, Japan; 2Division of Advanced Genome Medi-
cine, The Institute of Medical Science, The University of Tokyo, 
Tokyo, Japan; 3Research Center for Hepatitis and Immunology, 
National Center for Global Health and Medicine, Ichikawa, 
Japan; 4Department of Gastroenterology, Graduate School of 
Medicine, Chiba University, Chiba, Japan

Background and aims: Recently, the multi-kinase inhibitor 
regorafenib (REG) has shown improved potency, for the 
first time as a targeted therapy drug in the past decade, 
in the Phase 3 RESORCE trial that enrolled patients with 
sorafenib (SOR)-resistant hepatocellular carcinoma (HCC) 
(Bruix J et al ., Lancet 2017) . Our previous genome-wide 
association study for HCC susceptibility gene in chronic 
hepatitis C patients identified MHC class I-related chain 
A (MICA) (Kumar V et al ., Nat Genet 2011); membrane-
bound MICA (mMICA) augments natural killer cell-me-
diated cytotoxicity to HCC cells, while the cleaved form, 
soluble MICA (sMICA), functions as an immunological 
decoy . Here, we investigated mechanisms of the increased 
potency of REG based on the reported mMICA upregula-
tion by SOR through a disintegrin and metalloproteinase 
(ADAM) 9 suppression, also evaluating ADAMs as thera-
peutic targets . Methods: HepG2 and PLC/PRF/5 cells were 
utilized . The levels of sMICA and mMICA were measured 
by ELISA and flow cytometry, respectively . Intracellular 
mRNA and protein levels were analyzed by qRT-PCR and 
western blotting, respectively . The expression of ADAMs 
was knocked down by siRNAs . A FDA-approved drug 
library was used in an in vitro enzyme assay of ADAM17 . 
Results: We found that REG significantly decreased sMICA 
levels and upregulated mMICA expression more than SOR 
via suppressing mRNA and protein levels of ADAM9 and 
ADAM10, reported mMICA sheddases in HCC cells . Besides, 
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knockdown of ADAM17 significantly reduced sMICA 
level and increased mMICA expression . Next, our in vitro 
screen identified lomofungin, an antifungal medicine, to 
decrease ADAM17 activity strongly . Indeed, in PLC/PRF/5 
after the treatment with lomofungin, mMICA expres-
sion was increased and sMICA production was inhibited 
in dose-dependent manners; the effects were canceled 
by knockdown of ADAM17, suggesting that lomofungin 
restored mMICA level targeting ADAM17 . Conclusions: 
For immunological control of HCC, ADAM9 and ADAM10 
could be therapeutic targets, determining the efficacy 
of REG, and lomofungin could be an attractive agent 
targeting ADAM17 .
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1844
Role of the protease-inhibitor SerpinB3 in the 
cholangiocarcinoma stem-like compartment
chiara raggi1, Andrea Cappon2, Margherita Correnti3, Jes-
per B. Andersen5, Elisa Forti3, Giuliana Cavalloni4, erika tor-
chio2, Patrizia Pontisso2, Fabio Marra1, Fabio Marra1; 
1University of Florence, Florence, Italy; 2University of Padova, 
Padova, Italy; 3Humanitas Clinical and Research Center, Roz-
zano, Italy; 4Fondazione del Piemonte per l’Oncologia, Candi-
olo, Italy; 5University of Copenhagen, Copenhagen, Denmark

Background and Aims: Cholangiocarcinoma (CCA) is a 
severe and mostly intractable adenocarcinoma of biliary 
epithelial cells . Compared to tumor-bulk, cancer stem cells 
(CSC) are resistant to drugs and responsible for tumor 
initiation as well as relapse . However, mechanisms under-
lying CCA-CSC state remain largely unknown . The protease 
inhibitor SerpinB3 is detectable in liver stem cells, but 
not in normal hepatocytes and was found overexpressed 
in hepatocellular carcinomas with poor prognosis . The 
present study aimed to evaluate the role of SerpinB3 in 
the CCA stem-like compartment . Methods: The stem-like 
compartment was enriched by sphere tool (SPH) in both 
established (HUCCT1) and primary (MTCHO1) human intra-
hepatic CCA cells . In these cells SerpinB3 was detected by 
qRT-PCR and by ELISA in cultured medium . In human CCA 
samples SerpinB3 was assessed by immunohistochemistry 
(IHC) . Overall survival (OS) (log rank/Mantel-cox statistics) 
and time to recurrence (TTR) (Gehan-Breslow Wilcoxon 
test) analyses were carried out using a transcriptome data-
base of 104 CCA patients . Results: CCA-SPH had enchanced 
SerpinB3 expression and release compared to monolayers 
of parental cells (MON) . Remarkably, 6-day treatment of 
MON with 150 ng/ml recombinant SerpinB3 induced a 
significant increase in CSC-like (CD44, CD133), pluripotency 
(SOX2, NANOG, OCT4), stem-signaling (STAT3, NOTCH1) 
and drug resistance-related (ABCG2) genes . MON trans-
fected with SerpinB3 showed higher invasion capacity 
compared to control cells . Additionally, SerpinB3 over-
expression was observed in human CCA samples . Kaplan 
Mayer curves for both OS and TTR indicated that patients 
with SerpinB3+ CCA had worse prognosis . Conclusions: 
These data indicate the potential involvement SerpinB3 
in the regulation of the stem-like comparment in CCA . 

SerpinB3 expression was associated with worse prognosis 
in patients .
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1845
Using CRISPR and Sleeping Beauty Trans-
posons in Forward and Reverse Genetic 
Screens Aimed at Developing a Non-Human 
Primate Model of Hepatocellular Carcinoma
Christopher Y. Chen, Henry Bautista, Deborah Chavez, 
Helen Lee, Courtney N. Johnson, Kathleen M. Brasky, Rob-
ert E. Lanford; SNPRC, Texas Biomedical Research Insititute, 
San Antonio, TX

 Background: Liver cancer is the second leading cause of 
cancer deaths worldwide . Unlike most cancers whose inci-
dence has been decreasing in the U .S ., liver cancer inci-
dence is increasing . Hepatocellular carcinoma (HCC) has 
tripled since 1980 . The exponential growth of HCC inci-
dence stems from the increasing prevalence of HBV, HCV, 
alcoholic cirrhosis, diabetes, and nonalcoholic fatty liver 
disease . The high HCC mortality is a result of the lack of 
effective treatments and the inability of preclinical trial 
successes in mice to translate to humans . A non-human 
primate model of HCC is needed to better predict human 
response to therapy . To date, non-human primates have 
been refractory to tumor induction by carcinogens . Newer 
gene expression and gene editing methods provide 
an alternative approach for tumor induction, whereby 
primary hepatocytes are genetically modified to become 
tumorigenic . Methods: We hypothesized that by intro-
ducing combinations of known HCC driver mutations into 
explanted baboon hepatocytes, we could generate tumors 
that model HCC upon reinjection into the liver . Toward 
this end, we performed a reverse genetic screen in which 
either combinations of candidate tumor suppressor genes 
were knocked out by CRISPR or candidate oncogenes 
were overexpressed by lentiviral transduction in baboon 
hepatocytes . To discover novel transforming mutations 
and to expand our repertoire of HCC tumors, we simul-
taneously performed two forward genetic screens . The 
first screen used the GeCKO lentiviral CRISPR library to 
knockout random genes . The second screen utilized the 
T2/Onc Sleeping Beauty transposon system to probe for 
oncogenes and tumor suppressor genes . Cells from both 
the forward and reverse screens were transplanted into 
NOD/SCID mice by direct liver injection, and the animals 
were monitored for tumor formation . Tumor cells were 
then expanded in vitro, injected into the livers of donor 
baboons, and monitored for tumor formation . Results: 
Both the forward and reverse genetic screens produced 
baboon hepatocytes that induced liver tumors in NOD/
SCID mice . Baboon hepatocytes modified with P53, c-Myc 
and Ras generated liver tumors in baboons that were 
detectable by biomarkers within 2 weeks and confirmed 
by MRI by 10 weeks . We are currently examining the cells 
from forward genetic screens for the ability to induce 
tumors in the autologous donor baboons . Conclusion: We 
anticipate finding several mutational combinations that 
reproducibly form baboon tumors and that recapitulate 
the different phenotypes recognized in humans with HCC . 
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This panel of HCC tumors can then be used to test novel 
therapeutics, early diagnostics, and new imaging methods .
Disclosures:

Christopher Y . Chen - Independent Contractor: Gilead
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1846
Bilateral function of Mdm2 in the carcinogen-
esis and progression of hepatocellular carci-
noma.
Yuki Makino, Hayato Hikita, Takahiro Kodama, Yugo Kai, 
Yasutoshi Nozaki, Tasuku Nakabori, Yoshinobu Saito, 
Ryotaro Sakamori, Tomohide Tatsumi, Tetsuo Takehara; 
Department of Gastroenterology and Hepatology, Osaka Uni-
versity Graduate School of Medicine, Suita, Japan

Background and aim: Murine double minute 2 (Mdm2) 
is an E3 ubiquitin protein ligase which induces protea-
some degradation of various molecules such as p53 . We 
investigated the roles of Mdm2 in the development and 
progression of hepatocellular carcinoma (HCC) . Methods/
Results: First, we analyzed clinical significance of Mdm2 in 
73 primary HCC patients who underwent surgical hepatec-
tomy . We evaluated Mdm2 expression ratio of tumor to 
non-tumorous tissues (tumor / non-tumor) and analyzed 
its relationship with clinical parameters . Patients with 
higher Mdm2 expression ratio showed increased serum 
AFP, tumor multiplicity, malignant macroscopic classifica-
tion, portal invasion and TNM stage, and shorter recur-
rence free survival and overall survival . Accordingly, we 
investigate the influence of Mdm2 deficiency in tumor 
progression and liver carcinogenesis severally, using HCC 
cell lines and HCC model mice, respectively . We analyzed 
the roles of Mdm2 in three HCC cell lines with different 
p53 gene status (HepG2 (wild), Huh7 (mutant), and Hep3B 
(null)) . In all cell lines, siRNA-mediated Mdm2 knock-
down increased p21 expression and decreased in vitro cell 
viability, accompanied with the elevation of caspase 3/7 
activity in supernatant . These results suggested that Mdm2 
has anti-apoptotic effect and promotes HCC cell growth, 
regardless of p53 gene status . We next analyzed the impact 
of Mdm2 deficiency in HCC model mice . By mating hepato-
cyte-specific Kras-mutated HCC mouse model (KrasLSL-G12D/+ 
Alb-Cre) with Mdm2-floxed mice, we generated hepato-
cyte-specific Mdm2 -/- Kras-mutated mice (KrasLSL-G12D/+ 
Mdm2flox/flox Alb-Cre) and compared their phenotypes with 
those of littermate Mdm2 +/+ and +/- Kras-mutated mice 
in 4 months old . Surprisingly, Mdm2 -/- mice exhibited the 
highest tumorigenesis rate (Mdm2 +/+ 18 .2% (2/11), +/- 
14 .3% (3/21), -/- 100% (10/10)), tumor number, diameter, 
and serum ALT . In non-tumorous liver tissues in Mdm2 
-/- mice, markers of cellular senescence (p16, p21) and 
inflammation (TNF, MCP-1, CCR-2, CD68) were up-regu-
lated compared with other groups . In primary hepatocytes 
isolated from 6-week-old Mdm2 -/- mice without macro-
scopic tumors, expression of cellular senescence (p16, p21) 
and inflammation (TNF, MCP-1, IL-1β) markers was higher 
than those in other groups . These results indicated senes-
cence-associated secretory phenotype (SASP) of hepato-
cytes, which might be one of the causes of the accelerated 
hepatocarcinogenesis . Conclusion: Whereas Mdm2 has 
anti-apoptotic effect in HCC cells and promotes their 
growth, Mdm2 deficiency in non-tumorous hepatocytes 
accelerated tumorigenesis . Mdm2 has bilateral aspect in 
the development and progression of HCC .
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1847
The novel tumor suppressor Trefoil Factor 
Family 1 (TFF1) inhibits the development of 
hepatocellular carcinoma in mice
Junpei Yamaguchi, Yukihiro Yokoyama, Toshio Kokuryo, 
Tomoki Ebata, Masato Nagino; Surgical Oncology, Nagoya 
University Graduate School of Medicine, Nagoya, Japan

Background: Trefoil Factor Family (TFFs) are secretory 
proteins abundantly expressed in gastrointestinal mucosa . 
While TFF contribute to the restitution of damaged 
mucosa, recent reports suggest the tumor-suppressive 
role of TFF in gastric carcinogenesis . We have recently 
found that TFF1 function as tumor suppressor in pancre-
atic carcinogenesis in mice . Considering the anatomical 
and molecular resemblance between liver and pancreas, 
we hypothesized that TFF1 may also have a role in inhib-
iting hepatic tumorigenesis . Methods: The expression 
of TFF1 was assessed by IHC in surgically resected spec-
imen of human liver . The specimens of metastatic liver 
tumor (n=10) was employed to examine healthy liver, and 
the specimens of hepatocellular carcinoma (HCC; n=11) 
was assessed to investigate the hepatic tumors and the 
background injured liver (including chronic hepatitis and 
cirrhotic liver) . To clarify the tumor suppressive role of TFF1 
in vivo, albumin-Cre mice, lox-stop-lox (LSL)-KRASG12D mice 
and TFF1 knockout (TFF1KO) mice were bread to generate 
KC (Alb-Cre; LSL-KRASG12D) and KC/TFF1KO mice . Results: 
While no expression of TFF1 was confirmed in healthy 
liver, TFF1 was expressed in the hepatocytes of injured 
liver . TFF1 expression was found predominantly in the 
hepatocytes adjacent to the portal area, the niche respon-
sible to the liver regeneration, indicating that TFF1 might 
be related to the regeneration and/or the tumorigenesis 
of the liver . In addition, the tumor cells of hepatocellular 
carcinoma did not show any expression of TFF1, suggesting 
the tumor suppressive role of TFF1 in hepatic tumorigen-
esis . TFF1KO (n=20), KC (n=16) and KC/TFF1KO (n=17) were 
generated and harvested at the age of one year old if they 
survived, with their livers investigated histologically and 
immunohistochemically . While TFF1KO mice (n=5) showed 
no neoplastic lesions in the liver, a KC mouse developed 
well-differentiated HCC (n=1/4) . On the other hand, all KC/
TFF1KO was found to have moderately-differentiated HCC 
(n=4/4) with the expression of alpha-fetoprotein . While 
TFF1KO and KC mice show favorable survival, KC/TFF1KO 
showed significantly lower survival rate (1-year survival 
of 53 .5%), suggesting that TFF1 can inhibit the hepatic 
tumorigenesis triggered by KRAS activation . Conclusion: 
TFF1 function as tumor suppressor not only in gastric and 
pancreatic carcinogenesis, but also in the development of 
hepatic malignant tumor, HCC . 
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1848
Growth Differentiation Factor 11 restricts HCC 
clonal expansion by disrupting glycolysis and 
decreasing lipid accumulation
Monserrat Gerardo Ramirez1,3, Sharik Hernandez Rizo1,3, 
Raquel Fucho2, Benjamin Perez Aguilar1, Luis Enrique Gomez 
Quiroz1, Carmen Garcia-Ruiz2, Jose Fernandez-Checa2, Con-
cepcion Gutierrez Ruiz1; Departamento de Ciencias de la 
Salud. Universidad Autonoma Metropolitana, Departamento 
de Ciencias de la Salud. Universidad Autonoma Metropoli-
tana; 1Department of Health Sciences, Universidad Autonoma 
Metropolitana, Mexico City, Mexico; 2Instituto de Investiga-
ciones Biomedicas de Barcelona, CSIC, Barcelona, Spain; 3Pos-
grado de Biologia Experimental, Mexico, Mexico

Background and Aim . Cancer cells are characterized by 
alterations in key metabolic pathways that are required 
to fulfill their need for uncompromised cell growth . Part 
of this phenotype translates in a significant reliance in 
the use of glucose as an energy source and increased lipid 
synthesis to support cell replication . The growth differen-
tiation factor 11 (GDF11) has been recently described as an 
important regulator of proliferation and differentiation in 
cells exhibiting stemness features . However, its role in key 
metabolic features of cancer cells has not characterized 
yet . Therefore, our aim was to elucidate the regulatory 
effects induced by GDF11 in glycolysis and lipid metab-
olism in hepatocellular carcinoma (HCC) cells . Methods . 
Human HCC cell line Huh7 and mouse Hepa1-6 cell line 
were cultured with and without the presence of 50 ng/ml 
rhGDF11 for 3 days . We assayed cell proliferation, colony 
and spheroid formation, MTT assay and glycolysis as the 
extracellular acidification rate (ECAR) using Seahorse 
system . Lipid homeostasis was analyzed by the expression 
of fatty acid synthase (FASN) and the content of choles-
terol and triglycerides by oil red staining and biochemical 
methods . Results . GFD11 significantly reduced prolifera-
tion in Huh7 and in Hepa1-6 cells at 72 h of treatment . 
Consistently, reduction on the colony (75%) and spheroid 
(60%) formation was observed comparing with NT cells . 
These findings paralleled the reduction of MTT in a 
time-dependent manner, indicative of decreased mito-
chondria function . Real-time ECAR analyses in the pres-
ence of glucose, oligomycin and 2-deoxyglucose indicated 
reduced glycolytic capacity induced by GDF11 in HCC cells . 
Moreover, neutral lipid accumulation in HuH7 cells exam-
ined by Oil red staining declined upon GFD11 exposure and 
this effect was accompanied by a decrease in the content 
of cholesterol and triglycerides and a downregulation in 
FASN expression, suggesting GDF11 reduced lipogenesis . 
Additionally, GDF11 significantly reduced invasive prop-
erties of Huh7 in chick embryo chorioallantoic membrane . 
Conclusions . GDF11 exerted a cytostatic effect in HCC cells 
that was associated with decreased lipogenesis and glycol-
ysis . These findings uncover the antitumorigenic poten-
tial of GDF11 by targeting key metabolic pathways and 
suggest it may emerge as a novel approach for HCC .
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1849
Synergistic effect of cytokine-induced killer cell 
with valproate inhibits growth of hepatocel-
lular carcinoma cell in a mouse model
Dong Hyeon Lee1, Young Youn Cho2, Eun Ju Cho2, Jeong-
Hoon Lee2, Su Jong Yu2, Yoon Jun Kim2, Jung-Hwan Yoon2; 
1Internal medicine, SMG-SNU Boramae Medical Center, Seoul, 
Korea (the Republic of); 2Department of Internal Medicine 
and Liver Research Institute, Seoul National University College 
of Medicine, Seoul, Korea (the Republic of)

Long-term prognosis of hepatocellular carcinoma (HCC) 
remains poor owing to the lack of treatment options for 
advanced HCC . Cytokine-induced killer (CIK) cells are ex 
vivo expanded T lymphocytes expressing both NK– and 
T-cell markers . CIK cell therapy alone is insufficient for 
treating advanced HCC . Thus, this study aimed to deter-
mine whether treatment with CIK cells combined with 
valproic acid (VPA) could provide a synergistic effect to 
inhibit tumor growth in a mouse model of HCC . Upregula-
tion of natural killer group 2D (NKG2D) ligands was eval-
uated by FACS . VPA concentrations that did not reduce 
tumor volume were calculated to avoid VPA cytotoxicity in 
a C3H mouse model of HCC . CIK cells were generated from 
mouse splenocytes using interferon gamma, a CD3 mono-
clonal antibody, and interleukin 2 . The potential syner-
gistic effect of CIK cells combined with VPA was evaluated 
in the mouse model and tissue pathology was investi-
gated . After 40 h of incubation with VPA, RAE-1 and MIC-A 
expression were increased in 4 HCC cell lines compared 
with that in control (2 .3-fold in MH-134, 2 .4-fold in Huh-7, 
3 .7-fold in SNU-761, and 6 .5-fold in SNU-475) . The maximal 
in vivo VPA dosage that showed no significant cytotoxicity 
compared with control was 10 mg/kg/day . CIK cells were 
well generated from C3H mouse splenocytes . After 7 d of 
treatment with CIK cells plus VPA, a synergistic effect was 
observed on relative tumor volume in the mouse model 
of HCC . While the relative tumor volume in untreated 
control mice increased to 11 .25, that in the combination 
treatment group increased to only 5 .20 (P = 0 .047) . The 
VPA-induced increase in NKG2D ligands expression signifi-
cantly enhanced the effects of CIK cell therapy in a mouse 
model of HCC .
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1850
Inhibition of systemic hyaluronan synthesis 
exacerbates murine hepatic carcinogenesis
Kenichiro Mikami, Tetsu Endo, Naoya Sawada, Shin-
saku Fukuda; Department of Gastroenterology, Hirosaki Uni-
versity Graduate School of Medicine, Hirosaki, Japan

Background & Aims: Hyaluronan (HA), a major extracel-
lular matrix protein, has been used as a biomarker of liver 
fibrosis, which is a well-defined risk factor for hepatocel-
lular carcinoma (HCC) . Although the effectiveness of HA 
inhibition against HCC in vitro and in tumor cell implan-
tation studies has been reported, the effect of systemic 
HA inhibition on hepatic carcinogenesis in vivo remain 
undefined . We investigated the effect of long-term 
pharmacological inhibition of HA synthesis on hepatic 
carcinogenesis . Methods: Liver tumors were induced in 
male C57BL/6 mice by administration of 0 .03% thioacet-
amide (TAA) in drinking water for 12 months . Animals 
were simultaneously fed either a control diet or a diet 
containing an inhibitor of HA synthesis, 4-methylumbellif-
erone (4-MU; 0 .01, 0 .1, 1 .0, or 5 .0%) . Results: Low concen-
trations of 4-MU (0 .01-1 .0%) did not affect survival, but 
all TAA-treated mice died within one week with 5% 4-MU 
supplementation . Body weight was significantly lower 
in TAA-treated mice, and 4-MU supplementation did 
not affect body weight . TAA treatment induced hepato-
megaly (liver weight to body weight ratio) and spleno-
megaly (spleen weight to body weight ratio), and both 
were aggravated by 4-MU supplementation . Liver injury 
was greater in TAA-treated mice with 4-MU supplementa-
tion compared to those without 4-MU supplementation, 
as reflected by elevated serum levels of alanine amino-
transferase, alkaline phosphatase, and lactate dehydro-
genase . TAA treatment induced liver tumors (TAA alone, 
number of tumors 6 .2 ± 1 .5), while mice not treated with 
TAA had no tumors . Importantly, we found that 4-MU 
supplementation significantly increased the number of 
tumors compared with TAA treatment alone (TAA+0 .01% 
4-MU, 19 .0 ± 3 .5; TAA+0 .1% 4-MU, 10 .5 ± 4 .0; TAA+1% 
4-MU, 22 .2 ± 6 .5; p<0 .05) . Furthermore, maximum tumor 
size increased with 4-MU supplementation in a dose-de-
pendent manner . Conclusions: The results of our study 
suggest that systemic inhibition of HA synthesis by 4-MU 
supplementation facilitates hepatic carcinogenesis in vivo . 
Local HA suppression has been shown to have an inhibi-
tory effect on HCC in vitro and in tumor cell implantation 
experiments . Therefore, HA signaling is a novel target for 
treatment of HCC . However, to translate HA signaling inhi-
bition into an anticancer target for HCC in human clinical 
trials, we need further studies on not only the local effect 
but also the systemic effect of HA signaling inhibition, as 
well as on a drug delivery system for therapeutic inhibition 
of HA synthesis .
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1851
Genome-wide methylation analysis identified 
a new intrahepatic angiogenesis marker asso-
ciated with induction of tumorigenesis after 
successful eradication of HCV
Masashi Nishikawa, Masao Honda, Hikari Okada, Kazu-
nori Kawaguchi, Rika Horii, Tetsuro Shimakami, Kuniaki Arai, 
Taro Yamashita, Yoshio Sakai, Tatsuya Yamashita, 
Eishiro Mizukoshi, Shuichi Kaneko; Kanazawa University, 
Kanazawa, Japan

Background and Aims Chronic infection with hepatitis C 
virus (HCV) is a serious risk factor for hepatocellular carci-
noma (HCC) . Successful eradication of HCV reduces the 
risk of HCC developing; however, some patients have HCC 
complications even after achieving sustained viral response 
(SVR) . This study aimed to identify new molecular markers 
associated with HCC after SVR, using genome-wide meth-
ylation analysis . Methods We evaluated biopsy specimens 
of 10 normal livers, 44 chronic hepatitis C (CHC) liver 
tissues (23 were obtained before IFN therapy and 21 after 
achieving SVR), and 28 non-cancerous liver tissues from 
cases that developed HCC after achieving SVR . Genomic 
DNA and RNA were extracted from the tissues and genome-
wide methylation analysis was performed using Illumina 
Infinium HumanMethylation450k BeadChip . Gene expres-
sion profiling was performed using Affymetrix GeneChip 
microarrays . Immunohistochemistry was performed on 92 
HCV-HCC liver tissues . In vitro experiments were performed 
using the human umbilical vein endothelial cell line 
(HUVEC) . Results We extracted 1664 differentially meth-
ylated genes from each group and selected several genes 
(e .g ., Gene X, IFITM1, MT1G, and MT1H) that were differ-
entially methylated in non-cancerous HCC liver tissues . 
We analyzed the luciferase reporter assay by adding CpG 
methyltransferase and treated HUVEC with 5-aza-dC to 
confirm that the expression of Gene X was regulated by 
methylation . The expression of Gene X was significantly 
higher in non-tumor HCC liver tissues than tissues from 
normal or CHC livers . Kaplan Meier analysis showed that 
the high expression of Gene X was significantly associated 
with lower recurrence-free survival in HCV-HCC (p=0 .01) . 
Interestingly, Gene X was expressed in vascular endothelial 
cells in both non-tumor and tumor tissues . Double staining 
with Gene X and endothelial markers showed that Gene 
X formed a complex with CD31, CD144 and CD146 . FACS 
analysis of a collagenase-treated mixture of HCC tissue 
and non-cancerous tissue showed that Gene X was highly 
expressed in CD34-, PDGFR α/β-, and VEGFR2-positive cells . 
In addition, Gene X was highly expressed in hematopoietic 
EPC stem cells . These results suggest that Gene X is a new 
endothelial cell marker of enhanced intrahepatic angio-
genesis . Conclusions Genome-wide methylation analysis 
identified a new intrahepatic angiogenesis marker, Gene 
X, which was associated with carcinogenesis or recurrences 
in HCC after successful eradication of HCV . Gene X could 
be a new molecular target for the suppression of hepato-
carcinogenesis .
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1852
Identification of long non-coding RNAs that 
serve as therapeutic targets for Hepatocellular 
Carcinoma
Juan Pablo Unfried2, Guillermo Serrano3, Paloma Sangro1, 
Loreto Boix4, Jordi Bruix4, Bruno Sangro1, Victor Segura3, 
Puri Fortes2; bsangro@unav.es; 1Liver Unit, Clinica Universidad 
de Navarra, and CIBEREHD, Pamplona, Spain; 2Department 
of Gene Therapy and Hepatology, Foundation for Applied 
Medical Research, University of Navarra, IDISNA, Pamplona, 
Spain; 3Unit of Bioinformatics, Foundation for Applied Medi-
cal Research, University of Navarra, IDISNA, Pamplona, Spain; 
4Hepatic Oncology, BCLC, Hospital Clinic-IDIBAPS, CIBEREHD, 
Barcelona, Spain

Background: Hepatocellular carcinoma (HCC) is a preva-
lent tumor with high mortality . We have evaluated the 
coding and long non-coding (lncRNA) transcriptome of 
many HCCs to identify novel therapeutic targets . Methods: 
We have analyzed all the processed RNA-Seq samples 
from the TCGA project, (>10,000 tumor samples from 
34 cancer types, including LIHC (Liver HCC)) . Genes that 
show specific expression were identified for all tumors . A 
differential expression analysis was performed with those 
tumor types with at least 20 control samples . A systems 
biology approach was applied to generate networks of 
interactions between cancer types and coding and lncRNA 
genes and a GBA (guilt-by-association) analysis was used 
to predict lncRNA gene function . The differentiation anal-
ysis coupled to the analysis of the networks have served 
to identify potential lncRNAs that may serve as new drug 
targets in cancer research . Expression of lncRNAs with 
oncogenic potential was evaluated in independent cohorts 
of paired HCCs and peritumoral tissues by quantitative 
RT-PCR . Antisense drugs were used to decrease lncRNA 
levels and evaluate the effect in cell proliferation . Results: 
We found a total of 7321 lncRNAs deregulated in at least 
one of the 13 cancer types selected for analysis . Interest-
ingly, the majority of the lncRNAs were deregulated in 
more than one cancer type, including a lncRNA that was 
deregulated in all cancer types evaluated . The number of 
deregulated genes varied between 3 and more than 20% 
and most were coding genes . In LIHC, 778 deregulated 
lncRNAs were identified; 92 of them were LIHC-specific . 
GBA analysis predicted that these lncRNAs correlate posi-
tively with cell proliferation and cell motility and nega-
tively with immune activation . The collection increased 
to ~1500 lncRNAs when we included data obtained from 
published analyses . The candidates were curated to select 
50 lncRNAs upregulated in LIHC with oncogenic poten-
tial . After validation in HCC cell lines and patient samples, 
we found several candidates that are poorly expressed in 
healthy liver tissue and highly upregulated in most patients 
with HCC . The best candidates were selected for inhibitory 
studies . Efficient inhibition of several of these candidates 
led to a drastic decrease in cell proliferation . Conclusion: 
Bioinformatic analysis of massive data can be used to iden-
tify novel genes with oncogenic potential . Several lncRNAs 
may play key roles in the proliferation, mobilization and 

immune evasion of HCC and therefore, they can be used as 
therapeutic targets . Similar bioinformatic and molecular 
workflows can accelerate the progress towards personal-
ized medicine in the field of cancer care .
Disclosures:
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1853
Hepatitis C virus (HCV) mimics effects of 
Glypican-3 (GPC3) on CD81 and promotes 
development of hepatocellular carcinomas via 
activation of Hippo pathway in normal hepato-
cytes.
Yuhua Xue, William C. Bowen, Aatur Singhi, Kelly Koral, 
Anne Orr, Wendy M. Mars, George K. Michalopoulos; Pathol-
ogy, University of Pittsburgh, Pittsburgh, PA

Glypican3 (GPC3) is highly over-expressed in hepatocel-
lular carcinomas (HCC) . Loss-of-function mutations of 
Glypican-3 cause Simpson-Golabi-Behmel syndrome and 
organomegaly . GPC3 also down-regulates nuclear Yap 
and binds to CD81 . CD81 is associated with HCV entry into 
hepatocytes . Activation of CD81 by agonistic antibody 
is associated with activation of spleen kinase (Syk) and 
phosphorylation of Ezrin, a regulator of Hippo pathway . 
The purpose of this study is to explore the role of CD81, 
Glypican-3 and HCV E2 protein in regulation of the Hippo 
pathway and Yap and to investigate why does Glypican-3 
over-expression fail to cause decrease in Yap in HCC, most 
of which have elevated levels of Yap . In cultures of normal 
hepatocytes, CD81 agonistic antibody led to enhanced 
phosphorylation of Ezrin and increase in nuclear Yap . 
Forced expression of CD81 in a GPC3--expressing HCC cell 
line caused activation of Hippo, decrease in Ezrin phos-
phorylation and decrease in Yap . Overexpression of CD81 
associated Syk kinase in the same cell line caused inac-
tivation Hippo, increase in Ezrin phosphorylation and 
increase in Yap . HCC tissue microarray revealed lack of 
expression of CD81 in most HCC . HCV E2 protein mimicked 
GPC3 and led to enhanced Hippo activity and decreased 
Yap in cultured normal human hepatocytes . Conclusions: 
Activation of CD81 by agonistic antibody results in Hippo 
pathway suppression and increase in nuclear Yap . HCV 
mimics GPC3, causing Hippo activation and decrease in 
Yap . HCV is thus likely to enhance hepatic neoplasia by 
acting as “promoter” of growth of early CD81-negative 
neoplastic hepatocytes which are resistant to HCV infec-
tion and thus have a proliferative advantage to clonally 
expand as they participate in the required maintenance of 
100% of liver weight (“hepatostat”) .
Disclosures:

George K . Michalopoulos - Consulting: Vital Therapies
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1854
Mechanisms of Selective Deletion of 
MYCN+CD133+ Liver Cancer Stem Cells by 
Acyclic Retinoid via Induction of Nuclear 
Transglutaminase 2
Soichi Kojima1, Xian-Yang Qin1, Sanae Sekihara1, Aki-
mori Wada2, Naoto Ishibashi3, Hisataka Moriwaki4, Masa-
hito Shimizu4; 1Micro-Signaling Regulation Technology Unit, 
RIKEN, Wako, Japan; 2Department of Organic Chemistry for 
Life Science, Kobe Pharmaceutical University, Kobe, Japan; 
3Tokyo New Drug Research Laboratories, Kowa Co. Ltd., 
HigashiMurayama, Japan; 4Gifu University, Gifu, Japan

Background & aim: Acyclic retinoid (ACR) is a synthetic 
vitamin A–like compound under phase III clinical trials 
by virtue of its activity to prevent the recurrence of HCC 
through selective HCC cell death . Based on analyses on 
JHH-7 cells composed mature tumor cells and cancer 
stem cells (CSCs), mouse models, and clinical samples, we 
recently found that ACR targets MYCN+CD133+ liver CSCs 
and causes their death by suppressing MYCN expression . 
On the other hand, we previously reported that ACR also 
induces nuclear translocation of a crosslinking enzyme 
transglutaminase 2 (TG2) by accelerating the formation of 
a trimeric complex with importin-α/β . Accumulated nuclear 
TG2 crosslinks and inactivates Sp1 transcription factor, 
thereby reducing expression of the Sp1-responsive genes 
such as epidermal growth factor receptor (EGFR) . Here, 
we repot that ACR directly binds to TG2 and enhances 
formation of a complex with importin-α/β, and that cross-
linking and inactivation of Sp1 is a reason to suppress 
MYCN expression thereby inducing death of liver CSCs . 
Method: We synthesized aminized ACR and made beads 
using the magnetite FG beads . Nuclear localization of TG2 
was measured by FITC or Rhodamine-conjugated avidin 
in JHH cells incubated with a TG2 substrate 5-biotinami-
dopentylamine . Loss of function experiments using siRNAs 
or inhibitors (a TG2 inhibitor R283/ an Sp1 inhibitor mith-
ramycin A/ a caspase-8 inhibitor z-IETD-fmk) and a rescue 
experiment by overexpression of Sp1 were performed . 
Results: Structure-activity relationship study suggested 
that three isoprenoid structures and a COOH group in ACR 
molecule are important for its anti-cancer activity . Puri-
fied TG2 as well as TG2 present in JHH cell lysates specif-
ically bound to ACR column . Loss of function and rescue 
experiments suggested ACR/nuclear TG2/ crosslinking and 
inactivation of Sp1/suppressed MYCN/activated caspase 8 
pathway . We are now investigating ACR-binding sites in 
TG2 molecule as well as a role of Prdx1 and a change in 
lipid metabolism in down-regulation of MYCN by ACR . 
Conclusion: ACR directly binds to TG2 and induces apop-
tosis in MYCN+CD133+ liver CSCs, and prevents recurrence 
of HCC .
Disclosures:

Naoto Ishibashi - Employment: Kowa Company, LTD .

The following people have nothing to disclose: Soichi Kojima, Xian-
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1855
miR-19a−3p regulates the expression of the 
PTEN via PI3K/Akt pathway in hepatocellular 
carcinoma
Xiang-Nan Yu1,2, Xue-Mei Jiang2, Hairong Zhu1, Ji-Min Zhu1, 
xi-zhong shen1, Taotao Liu1; 1Zhongshan Hospital of Fudan 
University, Shanghai, China; 2Central South University Xiangya 
School of Medicine Affiliated Haikou Hospital, Haikou, China

Background: microRNAs (miRNAs) are small non-coding 
RNAs of 21-24 nt that regulate the expression of target 
genes by transcriptional inhibition or translational repres-
sion . Accumulating evidence suggests that miRNAs play key 
roles in tumor (such as, hepatocellular carcinoma (HCC)) 
development, progression, invasion, metastasis and prog-
nosis . MiR-19a−3p was identified as one of upregulated 
miRNAs in human HCC identified by previous microarray 
analyses, however, its role are still relatively obscure in 
HCC . Methods: MiR-19a−3p expression in HCC tissues and 
cell lines was evaluated by quantitative real-time PCR . The 
biological roles of miR-19a−3p and its underlying roles 
in HCC were then investigated in HCC cell lines . Results: 
MiR-19a−3p was markedly upregulated in HCC tissues and 
cell lines compared with that in corresponding adjacent 
non-tumorous liver tissues (P = 0 .003) and hepatocyte LO2, 
respectively, and its overexpression significantly associated 
with tumor number . Aberrant expression of miR-19a−3p 
affected HCC cell proliferation and metastasis in vitro . 
Mechanistically, we confirmed that the phosphatase and 
tensin homolog (PTEN) tumor suppressor was a direct 
target of miR-19a−3p, and found that reduced miR-203 
promoted drug-resistance to sorafenib by activating PI3K/
Akt signaling . Conclusions: We concluded that miR-19a−3p 
promoted HCC cell proliferation, metastasis and resistance 
to sorafenib via the PI3K/Akt pathway, suggesting that 
miR-19a−3p could serve as a novel therapeutic target for 
HCC .
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MiR-19a−3p exerted its function on cell proliferation and 
metastasis by suppressing PTEN expression . NC, negative con-
trol . *P < 0 .05 . **P < 0 .01 .
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1856
HMGB1 inhibits hypoxia-induced ferroptosis in 
hepatocellular carcinoma cells
qin he1, Yixing Luo1, Yu Fu2, Dean Tian1, Wei Yan1; Depart-
ment of Gastroenterology, Tongji Hospital, Tongji Medical 
College, Huazhong University of Science and Technology, 
Wuhan, Hubei, China, Department of Gastroenterology, 
Union Hospital, Tongji Medical College, Huazhong University 
of Science and Technology, Wuhan, Hubei, China; 1Depart-
ment of Gastroenterology, Tongji hospital of tongji medical 
college, Huazhong University of Science and Technology, 
china, Wuhan, China; 2Department of Gastroenterology, 
Union Hospital, Tongji Medical College, Huazhong University 
of Science and Technology, china, Wuhan, China

Background: Hypoxia is a condition found in a wide 
range of solid tumors, which affects the death of cancer 
cells . Recent studies have demonstrated that ferroptosis 
plays a vital role in ischemic diseases and tumors and is 
a common and significant way of cell death, suggesting 
that ferroptosis may play an important role in the hypox-
ia-induced cell death . However resistance of cell death 
is one of the main features of cancer cells . Our previous 
data have demonstrated HMGB1 can be released into 
the cytoplasm in hypoxia, which cause the proliferation 
of hepatocellular carcinoma cells(HCCs) and HMGB1 can 
suppress hypoxia-medicated generation of ROS which 
is a main factor causing the ferroptosis . So We hypoth-
esize that HMGB1 can protects against the hypoxia-in-
duced ferroptosis through suppressing the generation of 
ROS . Methods: Two hepatocellular carcinoma cell lines, 
Hepa1-6 (murine) and HepG2 (human), were cultured in 
21% O2 (normoxia) or 1% O2 (hypoxia) for 24 h . Expression 
of MDA and GSH (the end products of lipid peroxidation) 
was examined by kit . ROS was detected by flow cytome-
ter(FCM) . Ferrostatin-1(ferroptosis inhibitor), ZVAD-FMK 
(apoptosis inhibitor), Necrosulfonamide(necrosis inhibitor)
and 3-MA(autophagy inhibitor)was used to treat the cell 
in hypoxia . Expression of HSPB1, GPX4, VDAC2/3, CARS 
(main mark protein of ferroptosis) were examined by 
Western blot . Recombinant protein HMGB1 was used to 
show the effection on the ferroptosis . Results: The expres-
sion of MDA, GSH and ROS was increased after hypoxia in 
both cell lines . The ferrostatin-1 rather than ZVAD-FMK, 
Necrosulfonamide, 3-MA can reduce the expression of 
MDA, GSH and ROS during hypoxia . The VDAC2, CARS 
were increased in hypoxia and decreased during treated 
by ferrostatin-1 during hypoxia . Hypoxia can induced 
the translocation of HMGB1 from nucleus to cytoplasm . 
Interestingly, Recombinant protein HMGB1 can reduce 
the expression of MDA, GHS and ROS . The expression of 
HSPB1, GPX4, positive regulator protein of ferroptosis, 
was increased and reversely the VDAC2/3, CARS, negative 
control protein of ferroptosis, was decreased treated by 
recombinant protein HMGB1 . Conclusions: These results 
suggest that hypoxia can induce ferroptosis, however the 
hypoxia-induced release of HMGB1 can reverse the ferro-
ptosis, which cause the resistance of hepatocellular carci-
noma cells .

Disclosures:
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1857
Impact of ARMC/ARMCX family genes in HCC 
development
Monica Higuera1, Yasmina Manso2, Aleix Gavaldà3, Ser-
ena Mirra2, Maria Teresa Salcedo4, Meritxell Ventura-Cots5, 
Jose Maria Balibrea6, Francesc Villarroya3, Eduardo Soriano2, 
Beatriz Minguez1,5; 1Liver diseases, Vall d’hebron Institute of 
Research (VHIR) Ciberehd, BARCELONA, Spain; 2Cell Biology. 
Developmental Neurobiology and Regeneration lab, Universi-
dad de Barcelona, Barcelona, Spain; 3CIBERObn.. Department 
of Biochemistry and Molecular Biology, Universidad de Bar-
celona, Barcelona, Spain; 4Pathology, Hospital Universitari 
Vall Hebron. Barcelona, Barcelona, Spain; 5Liver Unit, Hospital 
Universitari Vall Hebron. Universitat Autònoma de Barcelona, 
Barcelona, Spain; 6Endocrine, Metabolic and Bariatric Unit, 
Hospital Universitari Vall Hebron. Barcelona, Barcelona, Spain

Introduction: ARMC/ARMCX family genes are involved in 
mitochondrial biology regulation and are related to Wnt/
BCat signaling . ARMCX3-KD mice develop obesity and liver 
steatosis . Dynamic changes on their expression have been 
reported in fasting or feeding conditions in animal models . 
Around 30% of HCC cases are NASH related . Underlying 
molecular mechanisms responsible for HCC development 
in this setting remain unclear . Our aim is to analyze the 
role of ARMC/ARMCX genes and diet in the development 
of HCC in an ARMCX-KO mouse model, analyze their 
expression levels in human HCC samples and investigate 
potential underlying functional mechanisms in cell culture 
models . Methods: ARMCX3-KO mice were injected with 
DEN after 15 days of birth and were fed with High fat diet 
(HFD) or control diet (CD) during 32 weeks, after eutha-
nasia tumors were counted and measured . Gene and 
protein expression of these genes were analyzed through 
qRTPCR, WB and IHC in fresh frozen human samples: Liver 
Control (LC) (n=19), NASH (n=25), Cirrhotic (Cirrh) (n=22) 
and HCC (22) and paraffin samples (LC (n=9), NASH (n=16), 
Cirr (n=42) and HCC (n=48) . HCC cell lines were transfected 
with ARMCX3 and ARMC10 siRNAs . Viability, invasiveness 
and clonality were analyzed as well as major pathways 
involved with ARMCX/ARMC genes . Results: HFD-WT mice 
developed more tumors than CTR-WT mice (20 .92 ± 3 .31 
vs 1 .83 ± 0 .47) . HFD-ARMCX3-KO mice developed signifi-
cantly less tumors than WT-HFD mice (8 .44 ± 1 .76 vs . 20 .92 
± 3 .31) . Gene expression of ARMCX3 in our human tissue 
samples did not show significant differences, although 
35% of HCC (17/48) and 12,5% of NASH samples (2/16) 
showed overexpression in our FFPE cohort, whereas 14% 
of HCC (3/22) and 24% of NASH samples (6/25) showed 
overexpression in FF cohort . 30% (18/58) of HCC samples 
were positive for ARMCX3 by IHC, vs only 1 sample out 9 of 
LC . Gene expression of Armc10, was significantly increased 
in HCC(3 .9±0 .59) and NASH(4 .19±0 .37) compared to LC 
(0 .90±0 .18) and cirrh (2 .44±0 .67) . 23% of HCC samples were 
positive for ARMC10 in HCC by IHC . Silencing ARMC10 and 
ARMCX3 decreased cell viability in three different HCC 
cell lines up to 70% . Likewise, number of formed colonies 
was significantly lower in silenced cells than in wild type 
ones . Conclusion: According to the differences observed 
in number and size of tumors in our murine DEN-HCC 
model, both high fat diet and ARMCX3 deletion could 
play an important role in the hepatocarcinogenic process . 
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Functional studies and downstream pathways are being 
analyzed to elucidate the potential mechanism of action 
of this protein and their implication with NASH and HCC
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1859
Lipogranulomas, neutrophils and the progres-
sion of NAFLD to NASH and HCC
João C. Maurício1, Ahmed K. Mahdi1, John Lunec1, Gil-
lian Patman1, Anna Whitehead1, Dina Tiniakos2, 
Quentin M. Anstee2,3, Fiona Oakley2, Derek Mann2, Caro-
line Wilson2, Helen Reeves1,3; 1Northern Institute for Cancer 
Research (NICR), Newcastle University, Newcastle-upon-Tyne, 
United Kingdom; 2Institute of Cellular Medicine, Newcastle 
University, Newcastle-upon-Tyne, United Kingdom; 3Newcas-
tle-upon-Tyne Hospitals NHS Foundation Trust, Newcastle-up-
on-Tyne, United Kingdom

Background Hepatocellular carcinoma (HCC) develops on 
the background of chronic inflammation . In a genetically 
engineered murine model of chronic hepatitis, neutro-
phils promote ROS, DNA damage & HCC . Non-alcoholic 
fatty liver disease (NAFLD) is an increasingly common 
cause of cirrhosis & HCC . Here we have explored the role 
of neutrophils in a dietary model reflecting the human 
condition . Methods C3H/He mice (develop obesity, fatty 
liver & HCC with age) were fed American lifestyle (ALIOS, 
n=24) or control diet (n=23) from 8-10 weeks of age until 
48 weeks . NASH was scored by an expert pathologist, 
alongside immunohistochemical detection of yH2AX+ve 
cells, Neutrophil Elastase (NE) & NIMP positive neutrophils 
expressed per high power field (HPF) . Results NASH devel-
oped in both dietary groups, with greater severity in the 
ALIOS group (steatosis grade 0/1/2/3: ALIOS 0/1/19/4 vs 
CONTROL 4/10/9/0; ballooning yes/no (Y/N) 23/1 vs 11/12; 
lobular inflammation 23/1 vs 15/8, all p<0 .001; fibrosis 
0/1/2/3: 0/12/11/1 vs 7/10/6/0; p=0 .015 . HCC were more 
pronounced in the ALIOS group, with greater number 
(2 .04±0 .48 vs 0 .30±0 .10; p<0 .001) & size (7 .65mm±1 .63 vs 
0 .96±0 .43; p<0 .001) . The presence of lipogranulomas was 
marked in ALIOS fed mice (Y/N: 21/3 vs 1/21; p<0 .001) & 
strongly associated with HCC development (p=0 .007) & 
size (p=0 .003) . yH2AX+ve cells were elevated (3 .7±0 .77 
vs 1 .03±0 .20; p=0 .005), correlating with steatosis grade . 
>2 yH2AX+ve cells/HPF was associated with presence of 
tumours (p=0 .025) . Neutrophils increased significantly 
with ALIOS diet (NIMP+ve: 3 .42±0 .26 vs 1 .89±0 .27; p<0 .001 
& NE+ve 3 .26±0 .19 vs 2 .1±0 .25; p=0 .003) . While both NIMP 
& NE+ve cells correlated with the presence of lipogranu-
lomas (Spearman 0 .54 & 0 .51, respectively, p<0 .001), only 
NIMP+ve cells correlated with steatosis, lobular inflam-
mation & Mallory-Denk bodies . Similarly, higher NIMP 
counts (>median of 40) associated with higher (>2/HPF) 
yH2AX+ve cells (p=0 .028) . In contrast, NE+ve cells (not 
NIMP+ve) correlated with HCC number (0 .408; p=0 .048) 
& total HCC diameter (0 .47; p=0 .02) . Conclusion In this 
animal model, ALIOS diet induced progression to NASH, 

fibrosis and cancer . The presence of lipogranulomas, 
which correlated with neutrophil numbers, was strongly 
associated with HCC development and progression . This 
suggests that different subtypes of neutrophils have 
different roles in NAFLD, as NIMP+ve cells associated with 
progression of NASH, yH2AX+ve cells and development of 
cancer, while NE+ve cells associated with cancer progres-
sion . Further characterization of these cells and the inter-
actions between them may help to develop prevention 
and treatment strategies for HCC in NAFLD patients .
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1860
Cancer metabolic reprogramming allows 
hepatocarcinoma cells to efficiently adapt to 
their microenvironment.
Shamir Cassim, Valérie-Ann Raymond, Marc Bilodeau; 
CRCHUM, Montreal, QC, Canada

Hepatocellular carcinoma is a metabolically heterogeneous 
cancer . The manner by which cancer cells use glucose (glc) 
to proliferate in strenuous conditions is thought to bear an 
impact on their degree of tumorigenicity . We generated a 
mouse hepatoma cell line (Dt81-Hepa1-6 (Dt)) that is more 
tumorigenic in vivo compared with the parental Hepa1-6 
cell line (H1-6) . We hypothesized that the higher tumori-
genicity observed in Dt may partly be explained by their 
enhanced capacity to use glc as a source of energy . H1-6 
and Dt cells were cultured in 3 different glc concentrations 
(0, 5 .5, 25mM) over a period of 24-48h . Glc uptake was 
assessed using the fluorescent glc analog, 2-NBDG . mRNA 
was measured by qPCR . Metabolite quantification was 
assessed using HPLC . Mitochondrial activity was studied 
using Mitotracker through flow cytometry . Cell Doubling 
Time (CDT) +/- etomoxir (40μM) was measured in the same 
conditions . Dt showed an increased ability to uptake glc 
compared to H1-6 in 0mM glc (P<0 .05) . Increasing extra-
cellular glc concentration led to an increase in glc uptake 
only in Dt cells (P<0 .001) . Dt have higher expression levels 
for 9 glycolytic-related genes in 25mM glc as assessed by 
qPCR . HPLC showed greater GTP/ATP (P<0 .001) and lower 
GMP/AMP levels (P<0 .05) in Dt compared to H1-6 . Mito-
chondrial activity was considerably reduced in both cell 
lines exposed to 25mM glc when compared to 0mM glc 
(P<0 .001) . We then investigated their ability to synthetize 
fatty acids (FA) . qPCR/HPLC revealed that Dt have higher 
expression of 7 FA-related genes (P<0 .01) and higher 
levels of 3 FA-related metabolites (P<0 .01), than H1-6 in 
25mM glc . Furthermore, in 0mM glc, Dt displayed a better 
capacity to use their FA stock as showed: by qPCR with 
increased expression of acad l/m genes (P<0 .01), higher 
levels of ATP and G3P (P<0 .05) and decrease triglyceride 
content (P<0 .05) . CDT showed a greater capacity of Dt 
to proliferate in 0mM glc (P<0 .001) . Therefore, a classical 
inhibitor of FA oxidation, etomoxir (ETO), was used to 
evaluate the role of FA on Dt in 0mM glc . In the pres-
ence of ETO, cell viability was maintained during the first 
24h but was then strongly decreased: 33% at 72h (P<0 .01) . 
These results suggest that Dt cells are better fit to use glc 
for their energy requirements in the presence of glc, and 
are able to switch their metabolism for the use of FA in 
the particularly harsh environment characterized by the 
absence of extracellular glc . These observations add new 
pieces of evidence about the metabolic reprogramming 
that can take place in neoplastic hepatocytes and might 
help explain why some tumor niches can be particularly 
difficult to eradicate .
Disclosures:

The following people have nothing to disclose: Shamir Cassim, Valérie-
Ann Raymond, Marc Bilodeau

1861
Targeting the Warburg effect prevents cancer 
metabolic reprogramming in hepatocellular 
carcinoma cells and promotes cell death.
Shamir Cassim, Valérie-Ann Raymond, Marc Bilodeau; 
CRCHUM, Montreal, QC, Canada

The avid consumption of glucose (glc) with concomitant 
lactate production by malignant cells is called the Warburg 
effect (WE) . Hepatocytes are critical for glc homeostasis 
and can reorient its metabolism according to needs . 
Understanding the manner by which hepatocellular carci-
noma (HCC) cells use glc to proliferate is crucial . Targeting 
the WE such as lactate dehydrogenase (LDH) has been 
advocated as a promising anticancer target . We hypoth-
esized that the modulation of LDH might have an impact 
on HCC tumorigenicity, since the production of lactate 
revealed to increase tumor invasiveness . Dt81Hepa1-6 (Dt) 
and Hepa1-6 (H1-6) cell lines were used in this study . In 
vivo, Dt display greater tumorigenicity and we hypothe-
sized that this increased tumorigenicity involved the WE . 
Therefore, we used increasing doses of sodium oxamate 
(Oxa), a classic inhibitor of LDH, to evaluate the inhibition 
of glycosysis on the metabolic and proliferative pheno-
type . Cells were cultured in 25mM glc during 24-48h +/- 
Oxa . LDH activity was measured by HPLC . Glc uptake was 
assessed using a fluorescent glc analog, 2-NBDG . mRNA 
and metabolite quantification were respectively measured 
by qPCR and HPLC . Cell Doubling Time (CDT) was evalu-
ated every 24h for 72h +/- Oxa (100mM) . Mitochondrial 
activity and ROS were studied using H2 /Mitotracker by 
flow cytometry in 25mM glc +/- Oxa . MTT assay was used 
to test the dose-response effects of Oxa +/- cisplatin (CP) 
on cell viability . We investigated the effect of Oxa and 
found that Oxa dose-dependently reduced LDH activity 
after 48h (100mM, P<0 .01) . Dt showed an increased ability 
to uptake glc compared to H1-6 (P<0 .01), Oxa contributed 
to a dose-dependent accumulation of 2-NBDG in both cell 
lines (P<0 .01) . qPCR revealed that Oxa induced downreg-
ulation of genes coding for glycolytic enzymes but also 
fatty acid synthesis (P<0 .001) . HPLC showed an increase in 
DHAP/G3P (P<0 .01) in H1-6 and Dt, and a drastic decrease 
in lactate, ATP and Malonyl-CoA only in Dt (P<0 .01) . More-
over, Oxa slowed proliferation of both cell lines (P<0 .001) . 
Oxa also increased mitochondrial activity and ROS release 
compared to untreated conditions (P<0 .001) . MTT and 
apoptotic body count revealed that Oxa+CP treatment 
increases cell death in both cell lines, when compared to 
Oxa/CP treatment alone (P<0 .01) . These results suggest 
that the WE is operative in HCC cells and that decreased 
tumorigenesis via Oxa is associated with major metabolic 
disturbances in glc metabolism . Since Oxa+CP displayed a 
synergistic effect on the viability of HCC cells, combining 
glycolytic inhibitors with conventional chemotherapeutic 
agents could be a new therapeutic option for HCC . 
Disclosures:

The following people have nothing to disclose: Shamir Cassim, Valérie-
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1862
Extracellular signal-regulated kinase 5 (ERK5) 
regulates growth, migration and invasion of 
cholangiocarcinoma (CCA) cells.
Alessandra Gentilini, Alessandra Caligiuri, Giovanni Di Maira, 
Mirella Pastore, Elisabetta Rovida, Fabio Marra; University of 
Florence, Florence, Italy

Background and Aims: Cholangiocarcinoma (CCA) is the 
second most common primary hepatobiliary malignancy in 
the United States . Epidermal growth factor (EGF) has been 
shown to contribute to CCA development, and overexpres-
sion of the EGF receptor (EGFR) has been associated with 
tumor progression . Signaling pathways downstream of 
EGFR include different members of the mitogen-activated 
protein kinase family, including extracellular signal-reg-
ulated kinase 5 (ERK5) . A close involvement of the ERK5 
pathway in the pathogenesis of cancer is demonstrated by 
its upregulation in highly aggressive forms of breast and 
prostate cancer and in hepatocellular carcinoma (HCC) . 
Additionally, ERK5 is implicated in cytoskeletal remodeling 
and cell motility . The purpose of this study was to investi-
gate the expression and role of ERK5 in CCA cells . Methods: 
HuCCT-1, an intrahepatic cholangiocarcinoma cell line, 
was used in this study . Cell motility and invasion were 
assessed using modified Boyden chambers . Cell growth 
was determined by cell counting and BrdU incorporation 
assay . Cell survival was determined by MTT . p-ERK5, p27, 
PARP, Cyclin E and Caspase 3 expression was investigated 
by Western blotting . Cell cycle analysis was conducted by 
incorporation of propidium iodide using a FACSCanto flow 
cytometer . Silencing of cells was assessed using shRNA . 
RT-PCR was used to detect ERK5 gene expression . Two 
specific pharmacologic inhibitors, XMD8-92 and AX 15836 
were used to inhibit ERK5 activity . Results: Phosphoryla-
tion of ERK5 was up-regulated by cell exposure to EGF 
and serum-containing medium (CM) . Survival, migration 
and invasion induced by cell exposure to EGF or complete 
medium were significantly reduced by XMD8-92, at the 
doses of 5 μM and 10 μM . In addition, XMD8-92 inhibited 
DNA synthesis . Cell cycle analysis showed more prolonged 
G0/G1 phases in cells treated with XMD8-92 compared to 
control . Moreover P27 protein expression was increased in 
cells exposed to this ERK5 inhibitor for 24 hrs, while cyclin 
E expression was reduced . In addition, PARP expression 
and caspase 3 were decreased in cells treated with XMD8-
92, confirming a block of the cell cycle . AX 15836, a more 
specific inhibitor of ERK5 activity substantially confirmed 
the role of this protein kinase in EGF- and CM-induced 
chemotaxis and invasion . Finally, growth, survival, invasion 
and migration of CCA cells were reduced in cells silenced 
for ERK5 . Conclusions: In HuCCT-1 cholangiocarcinoma 
cells, ERK5 activity plays an important role in mediating 
cell growth, survival and motility . 
Disclosures:

Fabio Marra - Advisory Committees or Review Panels: Abbvie, Gilead, 
AstraZeneca, Menarini, Allergan; Consulting: Bayer Healthcare; Grant/
Research Support: ViiV; Speaking and Teaching: Intercept
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1863 w
Low incidence of HBV reactivation and conse-
quent hepatitis in patients with chronic hepa-
titis C receiving direct-acting antiviral therapy
Akihiro Tamori1, Seigo Abiru2, Hirayuki Enomoto7, Kiyo-
hide Kiyoka3, Masaaki Korenaga4, Joji Tani6, Masaru Enom-
oto1, Masaya Sugiyama5, Tutomu Masaki6, Norifumi Kawada1, 
Hiroshi Yatsuhashi2, Shuhei Nishiguchi7, Masashi Mizokami5; 
1Hepatology, Osaka City University Graduate School of Med-
icine, Osaka, Japan; 2Clinical Research Center, National Hos-
pital Organization, Nagasaki Medical Center, Omura, Japan; 
3Department of Hepatology, Osaka City General Hospital, 
Osaka, Japan; 4The Research Center for Hepatitis and Immu-
nology, National Center for Global Health and Medicine, 
Ichikawa, Japan; 5Genome Medical Sciences Project, National 
Center for Global Health and Medicine, Ichikawa, Japan; 
6Department of Gastroenterology and Neurology Faculty of 
Medicine, Kagawa University, Kagawa, Japan; 7Division of 
Hepatobiliary and Pancreatic Disease, Department of Internal 
Medicine, Hyogo College of Medicine, Nishinomiya, Japan

Background and aim: Several case reports indicate that 
HBV can reactivate in HCV-infected patients with overt 
or resolved HBV infection after treatment with direct-
acting antiviral agents (DAAs) . We elucidated the clinical 
characteristics of HBV reactivation in patients undergoing 
interferon-free anti-HCV therapy . Patients and methods: 
This was an observational study performed in 6 hospi-
tals involving 2,314 patients with HCV who started DAA 
therapy between September 2014 and September 2016 . 
At baseline, HBV surface antigen (HBsAg) was assayed in 
all patients . 25 patients with HBsAg were enrolled in the 
study as co-infected with HBV and HCV . In addition, 765 
patients with anti-HBc but without HBsAg were included 
as HBV-resolved patients . Among those with HCV geno-
type 1, asunaprevir + daclatasvir was administered for 160 
patients, sofosbuvir (SOF) + ledipasvir for 438 patients, and 
paritaprevir plus ombitasvir and ritonavir for 25 patients . 
In all, 167 patients with genotype 2 were treated with 
SOF + ribavirin . In co-infected patients, HBV DNA was 
measured at baseline, at the end of treatment (EOT), and 
12 weeks after DAA therapy . In HBV-resolved patients, 
HBV DNA was assayed at EOT and/or 12 weeks after DAA 
therapy . HBV reactivation was defined as follows: increase 
in HBV DNA viral load by > 2 log IU/mL from baseline 
or new appearance of HBV DNA > 20 IU/mL after DAA 
therapy . In patients with HBV reactivation, HBV DNA at 
baseline was examined retrospectively . ALT elevation was 
defined as an increase to more than fourfold the upper 
limit of normal . Results: Three patients with an HBV DNA 
level ≥ 2,000 IU/mL were treated with entecavir before 
anti-HCV therapy, without reactivation of HBV . In 3 (12%) 
of 22 patients with an HBV DNA level < 2,000 IU/mL, the 
viral load increased during treatment . However, hepatitis 
flare did not occur in these patients . Among 765 patients 
with resolved HBV infection, HBV reactivation occurred 
in 1 (0 .1%) patient after initial resolution, whose HBV 
DNA level spontaneously decreased after DAA therapy . 
We compared anti-HBs titers at baseline with those 
post-DAA therapy in 123 patients without HBsAg . There 
was no significant difference in anti-HBs levels between 
the two (p = 0 .79) . Conclusion: HBV reactivation rarely 
occurred in HBV-resolved patients after treatment with 
DAA therapy . However, the level of HBV DNA increased 
during DAA therapy in some HBsAg-positive patients, irre-
spective of the DAA regimen used . Monitoring of HBV 
viral load during DAA therapy is necessary for patients 
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co-infected with HBV and HCV, and the efficacy of the 
preceding anti-HBV treatment using a nucleoside or nucle-
otide analogue should be evaluated .
Disclosures:

Akihiro Tamori - Grant/Research Support: Chugai Pharmaceutical Co ., Ltd .; 
Speaking and Teaching: Gilead Sciences

Seigo Abiru - Grant/Research Support: chugai pharmaceutical co . ltd
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1864 w
A multicenter study revealing chronic hepatitis 
B comorbidity trends over the last 15 years in 
the United States
Anne F. Liu1,4, An K. Le1, Jian Q. Zhang3, Chris Wong2, Clif-
ford Wong2, Mindie H. Nguyen1; 1Stanford University, Palo 
Alto, CA; 2Wong Clinics, San Francisco, CA; 3Chinese Hospital, 
San Francisco, CA; 4Yale, New Haven, CT

Background: Liver and non-liver related comorbidities are 
important considerations in the management of chronic 
hepatitis B (CHB) patients . However, data on comorbidi-
ties and associated time trends in CHB patients is limited . 
The objective is to identify changes in health patterns 
among CHB patients in a multicenter cohort over the last 
15 years . Methods: This study compared the characteristics 
of 2,734 consecutive adult CHB patients from three time 
periods: 2000-2005 (n=885), 2006-2010 (n=888), and 2011-
2015 (n=961) at several U .S referral GI/liver and primary 
clinics . Patients were identified via electronic query using 
International Classification of Diseases, 9th revision (ICD-9) 
diagnosis code with data confirmed and extracted via indi-
vidual chart review . Results: Patients with CHB are increas-
ingly presenting at older ages, with the mean age rising 
from 43 .3± 13 .4 during 2000-2005 to 49 .1± 14 .4 during the 
2011-2015 period (p<0 .001) . The increase in age is accom-
panied by an increase in comorbidities . Rates of diagnosed 
fatty liver disease among new CHB patients increased 
from 1 .6% to 6 .8% (p<0 .001) . Advanced liver diseases also 
increased (p<0 .001): cirrhosis (12 .6% to 24 .6%), hepatic 
decompensation (1 .1% to 7 .9%), and hepatocellular carci-
noma (HCC) (4 .9% to 9 .1%) . Similar trends were observed 
for non-liver co-morbidities (p <0 .001) . Hypertension 
increased by 3-fold (12 .3% to 36 .1%), diabetes increased 
almost 5-fold (4 .9% to 22 .9%), chronic kidney disease by 
4 .5-fold (4 .4% to 19 .7%), osteopenia by 2 .5-fold (5 .4% 
to 13 .4%), and osteoporosis by 3-fold (2 .9% to 8 .7%) . In 
2000-2005, there was a 4-fold higher rate of osteopenia 
and a nine-fold higher rate of osteoporosis in women 
compared to men . Analysis of patients presenting to the 
referral GI/liver compared to community primary clinics 
reveals similar trends in advancing age, liver and non-liver 
comorbidities though higher rates of baseline cirrhosis 
and HCC were seen at the university liver clinic (p<0 .001) . 
Conclusions: The CHB patient population is getting older 
and presenting with more liver and nonliver comorbidi-
ties . Medical comorbidities should be taken into account 
in the management of CHB patients . Earlier diagnosis and 
improved linkage to care is also needed to bring patients 

to care prior to developing comorbidities that can further 
complicate their management .

Disclosures:
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Antibody and Cell-mediated Immunity against 
PreS1, PreS2 and S Antigens after Immunization 
with a Third Generation Hepatitis B Vaccine
Francisco J. Diaz Mitoma1,2, Nathalie Machluf1, Jona-
than Hodgins1, Julie Joseph1, David Anderson1; 1VBI Vaccines.
com, Kanata, ON, Canada; 2Northern Ontario School of Medi-
cine, Sudbury, ON, Canada

Background. Acute hepatitis B virus (HBV) infection may 
develop into a chronic disease, such as a carrier state, 
chronic hepatitis, cirrhosis and liver cancer . Although 
licensed HB vaccines are safe and effective to control HBV 
in healthy people younger than 40 years of age; vaccine 
efficacy decreases with age, in diabetics and in people 
with compromissed immunity or because of non compli-
ance with the required regimen . Thus, a more potent 
vaccine that is safe and protects faster or with fewer doses 
may address both public health and compliance prob-
lems . An HBV vaccine containing the Pre-S1, Pre-S2 and 
S components of HBV surface antigen (HBsAg) results in 
a more robust HBV immunity than vaccines containing 
the S component only . Methods: An open label phase 4 
study was conducted in 91 healthy adult volunteers 20 
to 40 years of age . All study subjects received 10 μg/mL 
of Sci-B-Vac™ (a licensed third generation Israeli vaccine) 
IM at 0, 1 and 6 months . We measured preS1, preS2 anti-
bodies (ELISA) and determined seroprotection rate (SPR ≥ 
10 mIU/mL) with the Cobas assay monthly until month 7, 
then at months 9 and 12 . Memory B-cells (flow cytometry), 
IFNg and IL-5 (ELISPOT) were determined in the volun-
teers’s Peripheral blood mononuclear cells . PreS1, preS2 
and S cell-mediated immunity against surface antigens 
was also determined in two groups of mice (n=5) vacci-
nated with Sci-B-Vac™ or with Engerix-B using ELISPOTs 
in spleen and lymph node cells . Results. The vaccine was 
well tolerated and safe . SPR at 1, 3 and 7 months were 
56 .8%, 98 .8% and 100%, respectively . IgG antibodies to 
preS1 and preS2 were present in individuals with high 
HBsAg antibody titers in the Cobas anti-HBsAg assay . 
There was no correlation between geometric mean anti-
body titers (GMT) against HBsAg and the number of 
HBV-specific human memory B-cells . Sci-B-Vac also induced 
strong IFN-g+ T cell responses against preS1, preS2 and S . 
Conclusion. The clinical study demonstrated rapid sero-
protection and high anti-HBsAg geometric mean titers 
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after only 2 vaccinations . Individuals with high GMTs also 
demonstrated IgG reponses to the HBsAg PreS1 and PreS2 
domains . These results are in agreement with a phase 3 
randomized, comparative (Engerix-B) study, in which SPR 
before the third vaccination was 98% for Sci-B-Vac and 
81% for Engerix-B . This study suggests a contribution of 
the Pre-S domains in the cell-mediated immune response 
against HBV and the beneficial effect of PreS1 and PreS2 
in enhancing robust protective humoral immunity . Devel-
oping a more immunogenic vaccine that is well tolerated 
may enhance the hepatitis B eradication efforts .
Disclosures:

Francisco J . Diaz Mitoma - Independent Contractor: VBI Vaccines, Inc .; 
Patent Held/Filed: VBI Vaccines, Inc .; Stock Shareholder: VBI Vaccines, Inc .
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Hepatitis B core-related antigen (HBcrAg) is 
useful marker in HBV/HDV co-infection and 
can help to predict response to pegylated 
interferon therapy
Ivana Carey, Matthew Bruce, Sarah Montague, Michelle Spaan, 
Ruth Byrne, Kate Childs, Bo Wang, Geoffrey M. Dusheiko, 
Kosh Agarwal; Institute of Liver Studies, King’s College Hospi-
tal, London, United Kingdom

Hepatitis delta virus (HDV) is an incomplete virus requiring 
HBsAg for replication . HBsAg is transcribed from cccDNA 
and integrated DNA . Serum HBcrAg is a non-invasive 
biomarker that correlates with intrahepatic cccDNA . 
Patients with active HDV infection (anti-HDV antibody (Ab) 
positive and HDV RNA positive have higher HBsAg concen-
trations than HDV-exposed (anti-HDV Ab+ and HDV RNA 
negative) or HBV mono-infected patients . Data on HBcrAg 
concentrations in HDV exposed vs . actively infected 
patients are lacking . Aims: To compare HBcrAg and HBsAg 
concentrations according to HDV RNA status in anti-HDV 
Ab+ patients, and evaluate the changes in HBcrAg, 
HBsAg and HDV RNA levels at baseline, end-of-therapy 
and 3-years after completing therapy in 28 HDV RNA+ve 
patients treated with Peg-interferon (Peg-IFN) . Patients: 
94 HDV-exposed patients (all anti-HDV Ab+) median age 
39 yrs, 52 males, 12% HBeAg+, 30% with cirrhosis were 
divided into 2 sub-groups based on HDV RNA status (29 
HDV RNA+ vs 65 HDV RNA persistently negative) . 11 (39%) 
treated patients were HDV RNA negative more than 3 
years after completing therapy; 23 (82%) had negative 
HDV RNA at end-of-therapy; 12 (43%) relapsed post-treat-
ment . Methods: HBV DNA concentrations were measured 
by real-time TaqMan PCR [log10IU/ml], HBsAg by Abbott 
Architect [log10IU/ml], HBcrAg by Lumipulse assay [log10U/
ml] and HDV RNA by in-house real-time PCR [log10copies/
ml] in all patients and compared between HDV RNA posi-
tive vs . negative patients and in treated patients at base-
line, end-of-therapy and 3-years after stopping Peg-IFN . 
The medians are shown . Results: HDV RNA+ patients were 
younger (36 vs .41 yrs), had higher HBsAg (3 .91 vs . 3 .19) 
and HBcrAg (3 .4 vs .2 .0) and lower HBV DNA levels (1 .3 
vs .1 .9) than HDV RNA negative (all p<0 .05) . In 28 Peg-IFN 
treated patients HBV DNA levels did not change in relation 
to therapy between 11 sustained responders (SVR) and 
17 non-responders (NR) . While HBsAg levels at baseline 
and end-of-therapy were similar, there was a decline at 
follow-up visit in SVR (2 .95 vs .3 .8, p=0 .01) . HBcrAg levels 

were lower in SVR at all time-points than in NR (baseline: 
2 vs .3 .5; end-of-therapy: 2 vs .3 .6 and follow-up: 2 vs .3 .5, all 
p<0 .05) . Baseline HDV RNA levels were lower in SVR (4 .34 
vs .5 .7, p<0 .01) . There were bivariate correlations between 
HDV RNA and HBsAg levels (r=0 .38, p=0 .03), HDV RNA 
and HBcrAg levels (r=0 .41, p=0 .02), and HBsAg levels and 
HBcrAg (r=0 .61, p=0 .01) . Conclusions: Higher baseline and 
on treatment HBcrAg levels were associated with active 
HDV RNA replication and a lower likelihood of a sustained 
response to Peg-IFN . HBcrAg represents a useful diagnos-
tics tool in HDV infected patients .
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A Pilot Program Integrating Hepatitis B Virus 
(HBV) Screening Into An Outpatient Endoscopy 
Unit Improves HBV Screening from 24.5% to 
75.6% Among An Ethnically Diverse Safety-Net 
Public Hospital
Robert J. Wong1, Sarah Farzinkhou1, Brendan Campbell2, 
Benny Liu1, Rachel Baden1, Taft Bhuket1; 1Alameda Health 
System - Highland Hospital, Oakland, CA; 2School of Medicine, 
George Washington University, Washington. D.C., DC

Background: Hepatitis B virus (HBV) is a major cause of 
chronic liver disease among ethnic minorities from Asia 
and Africa, where HBV prevalence remains high . Safety-net 
hospitals are enriched in ethnic minorities and provides 
an opportunity for high impact HBV screening . Aim: To 
evaluate the impact of a pilot program integrating HBV 
screening into outpatient endoscopy at an urban safe-
ty-net hospital Methods: From July 2015 to May 2017, 
consecutive adults undergoing outpatient endoscopy were 
prospectively assessed for HBV screening eligibility using 
U .S . Preventative Services Task Force guidelines . Rates of 
prior HBV screening were assessed, and those eligible but 
not screened were offered HBV testing after their endo-
scopic exam . Multivariate logistic regression models evalu-
ated predictors of having previously received appropriate 
HBV screening . Results: Among 1,557 patients, 65 .1% were 
eligible for HBV screening (47 .3% male, 89 .6% foreign 
born, 5 .2% HIV+) . Overall, only 24 .5% of eligible patients 
received prior HBV screening . Rates of HBV screening were 
particularly low among Asians (25 .5%) and among non-En-
glish speakers (21 .5%) . On multivariate regression, foreign-
born patients were significantly less likely to have received 
prior HBV screening compared to U .S .-born patients (OR 
0 .49, 95% CI 0 .27-0 .87, p=0 .01) . In our pilot HBV screening 
program in the endoscopy unit, 91 .4% (n=855) of eligible 
patients accepted HBV testing . However, only 55 .3% 
(n=415) of those that accepted actually completed HBV 
testing, among which we identified 10 new patients with 
chronic HBV (2 .4% prevalence) . Conclusion: Only 24 .5% of 
eligible patients received prior HBV screening among our 
cohort . Our pilot program integrating HBV screening into 
outpatient endoscopy successfully tested an additional 
415 patients, improving overall HBV screening from 24 .5% 
to 75 .6% . Integrating HBV testing into non-traditional 
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settings has great potential to bridge the gap in much 
needed HBV screening among safety-net systems .

Disclosures:

Robert J . Wong - Advisory Committees or Review Panels: Gilead; Consulting: 
Gilead; Grant/Research Support: Gilead; Speaking and Teaching: Gilead, 
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1868
Prevalence of Hepatitis B Serological Markers 
and Receipt of Hepatitis B Vaccine among a 
Cohort of Hepatitis C Infected Patients in a 
Large, Urban Health System, 2004--2016
Aaron M. Harris1, Meredith Lora2, Ademola Osinubi1, Alexan-
der J. Millman1, Jennifer Lom2, Lesley S. Miller2; 1Division of 
Viral Hepatitis, Centers for Disease Control and Prevention, 
Atlanta, GA; 2Emory University, Atlanta, GA

Background: Hepatitis C virus (HCV) and hepatitis B virus 
(HBV) transmission share similar modes of transmission 
and co-infection rates are about 2% . HBV reactivation may 
result when co-infected patients are treated for HCV . To 
reduce HBV-associated morbidity and mortality, HCV-in-
fected patients should have HBV status assessed and be 
vaccinated (if susceptible) prior to HCV treatment initi-
ation . We aimed to describe the prevalence of various 
HBV serologic markers and evaluate the rate of hepa-
titis B vaccination in a cohort of HCV infected patients 
from a large urban safety-net health system . Methods: 
We developed a registry of HCV-infected patients using 
patient-level electronic medical record (EMR) data from 
Grady Health System in Atlanta, GA, from 2004–2016 . We 
extracted clinical and laboratory data, including hepa-
titis B surface antigen (HBsAg), hepatitis B core antibody 
(anti-HBc), and hepatitis B surface antibody (anti-HBs) 
testing results . We grouped HCV-infected patients into 5 
statuses based on HBV serologic profile: HBsAg-positive, 
isolated anti-HBc positive, anti-HBc positive/anti-HBs posi-
tive, anti-HBs positive only, and HBV-susceptible (nega-
tive to all three markers) . For HBV-susceptible patients, we 
describe the proportion receiving hepatitis B vaccination . 
Results: Of 4,224 HCV-infected patients, 2,342 (55%) had 
test results for all three HBV serological markers . Of these, 
median age was 60 years, 67% were male, and 84% were 
African-American . Forty-three (2%) were HBsAg-positive, 
789 (34%) isolated anti-HBc positive, 678 (29%) anti-HBc/
anti-HBs positive, 190 (8%) anti-HBs positive only, and 642 
(27%) HBV-susceptible . The proportion of HBV-susceptible 
patients receiving at least 1 dose of hepatitis B vaccine 
was 320/642 (50%); 46% (147/320) of those receiving at 

least one dose, and 23% (147/642) those susceptible, had 
documented completion of the 3-dose series . Conclusions: 
In a large cohort of HCV-infected patients, we found 31% 
with serologic evidence of current or past HBV infection . 
However, only 55% received complete HBV serological 
testing and only 50% of HBV-susceptible persons started 
the hepatitis B vaccine series . Strategies are needed to 
increase HBV screening and administration of the hepatitis 
B vaccine for HCV-infected persons .
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1869
Clinical application of the electronic medical 
record-based “alert ordering system”, 
designed to prevent hepatitis B virus reactiva-
tion in patients receiving systematic chemo-
therapy or immunosuppressive therapy.
Takako Inoue1, Takaaki Goto2, Masayoshi Iida3, Shigeru Kusu-
moto4, Masaaki Korenaga6, Yasuhito Tanaka1,5; 1Department 
of Clinical Laboratory Medicine, Nagoya City University Hos-
pital, Nagoya, Japan; 2Clinical Laboratory, Nagoya City Uni-
versity Hospital, Nagoya, Japan; 3Department of Medical 
Informatics, Nagoya City University Graduate School of Medi-
cal Sciences, Nagoya, Japan; 4Department of Hematology and 
Oncology, Nagoya City University Graduate School of Med-
ical Sciences, Nagoya, Japan; 5Department of Virology and 
Liver Unit, Nagoya City University Graduate School of Medical 
Sciences, Nagoya, Japan; 6Research Center for Hepatitis and 
Immunology, National Center for Global Health and Medi-
cine, Ichikawa, Japan

Background: Prevention and diagnosis of hepatitis B 
virus (HBV) reactivation is necessary for patients receiving 
systematic chemotherapy or immunosuppressive therapy . 
Using the electronic medical record-based “alert system”, 
which is valuable for promoting screening for hepatitis 
virus infection, we developed “the alert ordering system” . 
The aim of this study is to demonstrate the innovative 
prophylaxis for hepatitis due to HBV reactivation and 
evaluate the efficacy of the new system . Methods: The 
study protocol was approved by the appropriate institu-
tional ethics review committees . The new system includes 
the procedure shown in the TABLE to promote screening 
for HBV reactivation when regimens containing injection 
medicines or oral prescriptions which can induce HBV 
reactivation are ordered . We assessed the precise response 
rates to the alerts under the new system . In addition, we 
evaluated the characteristics of the patients diagnosed 
with HBV reactivation (from September 2015 to August 
2016) . Results: From September 2015 to August 2016, five 
patients receiving chemotherapy or immunosuppressive 
therapy were positive for HBsAg and all were treated 
with nucleos(t)ide analogs (NA) in advance . During the 
period, 118 patients receiving systematic chemotherapy 
or immunosuppressive therapy were diagnosed with 
resolved HBV infection, because of positivity for anti-HBc 
and/or anti-HBs, and they were observed with appropriate 
HBV-DNA monitoring . Among them, nine (7 .6%) were 
diagnosed with HBV reactivation and were treated imme-
diately with NA . Their primary diseases were hematologic 
malignancies (6 patients) and solid cancers (3 patients) . Of 
the nine patients, four were diagnosed with HBV reactiva-
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tion during chemotherapy or immunosuppressive therapy 
and five were diagnosed after chemotherapy . Among the 
patients diagnosed with HBV reactivation, none showed 
liver dysfunction and their serum HBV DNA levels were 
below 1 .3 Log IU/mL in eight patients and 1 .4 Log IU/mL in 
one, indicating the new system is appropriate for the early 
diagnosis of HBV reactivation . Conclusions: The program 
of prophylaxis for hepatitis due to HBV reactivation, using 
“the alert ordering system”, works well . We can expect 
further improvements by promoting the efficiency of the 
system .

Summary of “the alert ordering system” for patients receiv-
ing systematic chemotherapy or immunosuppressive therapy .
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1870
Minimal increases of alpha-fetoprotein strongly 
predict HCC development in caucasian 
compensated HBV cirrhotics treated by ente-
cavir or tenofovir: a 8-year longitudinal cohort 
study in 262 patients – final results
Alessandro Loglio1, Glenda Grossi1, Mauro Viganò2, Mas-
simo Iavarone1, Floriana Facchetti1, Annalisa Perroni2, Mas-
simo Primignani1, Angelo Sangiovanni1, Pietro Lampertico1; 
1Division of Gastroenterology and Hepatology, Fondazione 
IRCCS Cà Granda Ospedale Maggiore Policlinico, Università 
degli Studi di Milano, Milan, Italy; 2Division of Hepatology, 
Ospedale San Giuseppe, Università degli Studi di Milano, 
Milan, Italy

Background and Aims. Long-term oral nucleos(t)ide 
analog (NUC) therapy in patients with HBV-related 
compensated cirrhosis prevents clinical decompensation 
but not hepatocellular carcinoma (HCC) . As the diagnostic 
accuracy of alpha-fetoprotein (AFP) in HCC diagnosis 
remains debated, aim of the study was to assess the sensi-
tivity and specificity of AFP levels in this setting . Methods. 
262 caucasian HBV-monoinfected HCC-free compensated 
cirrhotics without significant alcohol intake starting teno-
fovir (TDF) or entecavir (ETV) were consecutively enrolled 
in this longitudinal cohort study . Patients were regularly 
followed-up for more than one year till HCC development 
or December 2016 with blood tests comprehensive of AFP 
(normal value <7 ng/ml) assessed every 3 months and HCC 
imaging surveillance every 6 months according to current 
guidelines . Baseline median age was 61 (21-83) years, 
81% males, 88% HBeAg negative, 82% genotype D, 68% 
with normal ALT, 12% diabetics, 65% previously treated 
by others NUC, 54% with undetectable HBV DNA, 13% 
with esophageal varices; median AFP 3 (1-167) ng/ml, BMI 
25 (17-40) Kg/m2, platelets 153 (32-304) x 109/L, liver stiff-

ness-based prediction model (LSPS) 0 .6 (0 .1-17 .8) . Results. 
5755 AFP measurements were collected over 91 (16-115) 
months of follow-up: 34 (13%) patients developed an HCC 
after 50 (18-93) months (8-year cumulative rate of 15%, 
1 .8% per year) . Out of 257 patients having AFP ≤7 ng/
ml at baseline or within one year, 248 (95%, group A) 
persistently maintained normal AFP levels throughout the 
follow-up, of whom 23 (9 .1%) developed an HCC after 50 
(18-93) months . Among the 10 (5%, group B) patients in 
whom AFP increased >7 ng/ml at least at one-time point 
(after 43 months, range 13-82), 9 (90%) developed an 
HCC within 5 .9 (0 .3-12 .3) months after first AFP increase; 
in the only case with an AFP increase up to 9 ng/ml but 
no evidence of HCC, multiple hepatic metastases by lung 
cancer were diagnosed five months later . At diagnosis, 
HCC numbers and size were similar between group A and 
B (monofocal 87% vs 67%, p=0 .186; median diameter 18 
(9-40) mm vs 16 (6-35) mm, p=0 .541) . In contrast, 92% of 
Group A patients showed an Edmonson grading G1/G2 
compared to 0% of those in Group B (p=0 .001) . Among 
the remaining 5 NUC-naïve patients who stably main-
tained AFP >7 ng/ml, HCC occurred in 2 (40%) after 67 
(48-87) months . Despite a low sensitivity (28%), an AFP 
increase >7 ng/ml had a 99 .5% specificity in diagnosing 
HCC, with a 90% PPV and a 90 .7% NPV . Conclusions. In 
caucasian HBV-monoinfected compensated cirrhotics 
long-term treated by ETV or TDF, an AFP increase above 7 
ng/ml strongly predicts HCC development within one year .
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1871
HBsAg and HBcrAg concentrations differ 
between genotype A1 and A2 HBeAg negative 
patients with chronic hepatitis B: complexity 
within sub-genotypes has implications for 
newer therapy paradigms
Ivana Carey, Enoka Gonsalkorala, Matthew Bruce, Sarah Mon-
tague, Bo Wang, Ruth Byrne, Geoffrey M. Dusheiko, 
Kosh Agarwal; Institute of Liver Studies, King’s College Hospi-
tal, London, United Kingdom

Hepatitis B core-related antigen (HBcrAg) assay may 
demonstrate clinical utility in distinguishing HBeAg nega-
tive CHB infection vs . active hepatitis stages . However, the 
impact of genotype and sub-genotype on HBcrAg levels is 
still unclear . Genotype A is sub-classified to A1 (Afro Carib-
bean) and A2 (North West Europe and United States), with 
increasing evidence of differential disease progression 
between sub-types . Aims: To compare serological/virolog-
ical markers (HBsAg, HBcrAg and HBV DNA) and their rela-
tionship with degree of liver damage between genotypes 
A1 and A2 . Methods: Single center, cross-sectional, retro-
spective review of all untreated HBV genotype A, HBeAg 
negative patients . Patients with liver fibrosis (categorised 
as ‘mild’, ‘moderate’ or ‘severe’ by combining invasive 
(liver biopsy) and non-invasive (APRI score, FIB4, elastog-
raphy) markers of fibrosis) at the time of HBsAg level 
testing by Abbott Architect assay were included . HBcrAg 
levels were measured at same time-point by Lumipulse 
G HBcrAg assay . Genotype A subtyping was performed 
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by direct sequencing . Results: Subtyping was available for 
102 patients (median age 36yrs, 38 (38%) males, 6 (6%) 
with cirrhosis); 67% (N=68) were A1 vs . 34 A2 patients . 
Between the two groups, there were no differences in 
liver function tests (ALT, AST), synthetic function (Alb, Bili, 
INR), HBV DNA (3 .34 vs . 3 .3 log10IU/ml) or non-invasive 
markers of fibrosis (APRI, FIB4) . HBsAg levels were mark-
edly lower in A1 patients (3 .69 vs . 4 .12 log10IU/ml, p=0 .009) 
and also for HBcrAg levels (2 .5 vs . 2 .8log10U/ml, p=0 .04) . 
When stratified via degree of fibrosis, there was signif-
icant difference in HBsAg levels between A1 and A2 in 
the mild and moderate fibrosis groups only . Conversely, 
only HBcrAg levels in ‘severe’ fibrosis were significantly 
different in the advanced fibrosis group (Figure) . Cirrhosis 
tended to be more frequent in A2 patients than A1 (3% 
vs .12%, p=0 .07) . Conclusions: HBsAg and HBcrAg levels 
were higher in genotype A2 patients, but discrepant 
between stages of disease potentially reflecting differ-
ences in liver cccDNA production .
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1872
Age and gender-specific disease progression 
rates to cirrhosis and hepatocellular carci-
noma (HCC) in treated and untreated patients 
with chronic hepatitis B
An K. Le1, Mehlika Toy2, Hwai-I Yang3, Huy N. Trinh4, 
Jian Q. Zhang5, Chris Wong6, Clifford Wong6, Jiayi Li7, 
Mindie H. Nguyen1; 1Division of Gastroenterology and Hepa-
tology, Stanford University Medical Center, Palo Alto, CA; 
2Asian Liver Center, Stanford University School of Medicine, 
Palo Alto, CA; 3Genomics Research Center, Academia Sinica 
Taiwan, Taipei, Taiwan; 4San Jose Gastroenterology, San Jose, 
CA; 5Chinese Hospital, San Francisco, CA; 6Wong Clinics, San 
Francisco, CA; 7Gastroenterology, Palo Alto Medical Founda-
tion, Mountain View, CA

Background: Accurate estimates of CHB progression are 
important in building models for public health planning, 
but detailed gender and age-specific data is currently 
limited, especially for patients treated with antiviral 
therapy . Thus, we determined gender and age-specific 
progression estimates in patients of different CHB activity 
and treatment status . Methods: Retrospective cohort study 
of 6904 adult CHB patients (5339 untreated and 1565 
treated) from 6 US clinics and the Taiwanese REVEAL-HBV 
cohort (excluding HIV, HCV, HDV co-infection and HCC 
within 6 months of presentation) . Patients were censored 
at incident cirrhosis, HCC, or loss to follow-up . Four cate-
gories of CHB activity using ALT and HBV DNA criteria 
from AASLD guidelines were examined . Results: Disease 
progression rates to cirrhosis for untreated by gender, 

age, ALT and HBV DNA levels were described in Table . 
Similar trend was seen for progression to HCC by the same 
criteria . For treated patients, HCC incidence rates were 
almost 0 overall for noncirrhotic patients (n=1383) . For 
treated noncirrhotic patients (n=819), the 10-year cumu-
lative incidence of HCC was 1 .34% (annual rate 0 .1%) for 
male and 0 .46% (annual rate 0 .05%) for female . Cirrhosis 
incidences in those without baseline cirrhosis were also 
lower: 13 .1% (annual rate 1 .6%) in male and 2 .3% (annual 
rate 0 .2%) in female . In treated cirrhotic patients (n = 
287), the 10-year cumulative incidence of HCC was 29 .8% 
(annual rate 3 .8%) for male and 26 .3% (annual rate 3 .4%) 
for female . Conclusion: Disease progression of CHB to 
cirrhosis and HCC varies by age and gender especially in 
untreated patients . In treated patients, cirrhosis progres-
sion is much lower and HCC risk is almost zero in noncir-
rhotic patients regardless of age and gender; but for 
cirrhotic patients, HCC risk remains significant and similar 
in male and female patients .

Cirrhosis Progression Rates in Untreated Patients of Differing 
Levels of CHB Activity

High viral load: >2000 IU/mL HBeAg(-); >20,000 IU/mL 
HBeAg(+); ULN:19 U/L Female; 30 U/L Male
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1873
Validation of the PAGE-B Model in Asian 
Chronic Hepatitis B Patients Receiving Ente-
cavir or Tenofovir
Mi Na Kim1, Seong-Gyu Hwang1, Beom Kyung Kim2, Jun 
Yong Park2, Do Young Kim2, Sang Hoon Ahn2, Kwang-
Hyub Han2, Seung Up Kim2; 1Department of Internal Medicine, 
CHA Bundang Medical Center, CHA University, Seongnam, 
Korea (the Republic of); 2Department of Internal Medicine, 
Yonsei University College of Medicine, Seoul, Korea (the 
Republic of)

Background & Aims: A new hepatocellular carcinoma 
(HCC) risk prediction model, PAGE-B, which includes 
age, gender, and platelet count as constituent variables, 
has recently been proposed in Caucasian chronic hepa-
titis B (CHB) patients . We validated the PAGE-B model 
and compared its accuracy with that of conventional 
risk prediction models in Asian CHB patients . Methods: 
CHB patients treated with entecavir or tenofovir were 
consecutively recruited . The performances of PAGE-B 
and three conventional risk prediction models (CU-HCC, 
GAG-HCC, and REACH-B) were analyzed . Results: A total 
of 1,092 CHB patients (668 men, 61 .2%) were selected 
between August 2006 and January 2015 . The mean age 
was 48 years . During the follow-up period (median, 43 .6 
months), 36 (3 .3%) patients developed HCC . Older age 
[hazard ratio (HR) = 1 .069], male gender (HR = 3 .054), 
cirrhosis (HR = 4 .306), and a lower platelet count (HR = 
0 .991) were independent predictors of HCC development . 
PAGE-B showed similar area under receiver operating 
characteristic curves (AUROCs) to GAG-HCC and CU-HCC 
at 3 years (0 .777 vs . 0 .793 and 0 .743, respectively; all P > 
0 .05) and 5 years (0 .799 vs . 0 .803 and 0 .744, respectively; 
all P > 0 .05), whereas the AUROCs of PAGE-B were signifi-
cantly higher than those of REACH-B (0 .602 at 3 years and 
0 .572 at 5 years, P < 0 .05) . When cirrhosis was incorpo-
rated into PAGE-B (modified PAGE-B), its predictive perfor-
mance became significantly higher than that of PAGE-B at 
5 years (P < 0 .05) . Conclusions: Our study demonstrated 
that PAGE-B is applicable to Asian CHB patients and has 
similar accuracy to conventional risk prediction models . 
Further studies are warranted to establish strategies for 
HCC surveillance using PAGE-B in CHB patients .
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1874
Cost-effectiveness of Screening for Hepatitis B 
Infection Prior to Solid Tumor Chemotherapy
Sirisha Grandhe1, Gauree G. Konijeti2,3, Monica A. Koner-
man4, Jill A. Lane2, Mark G. Shrime5, Siddharth Singh6, 
Rohit Loomba6; 1Division of Internal Medicine, Scripps Clinic, 
La Jolla, CA; 2Divison of Gastroenterology, Scripps Clinic, La 
Jolla, CA; 3The Scripps Research Institute, La Jolla, CA; 4Divi-
son of Gastroenterology, University of Michigan, Ann Arbor, 
MI; 5Program in Global Surgery and Social Change, Harvard 
Medical School, Boston, MA; 6Division of Gastroenterology, 
University of California, San Diego, La Jolla, CA

Background. Though recent data demonstrates increased 
risks of hepatitis B (HBV) infection for patients receiving 
solid tumor chemotherapy, guidelines for HBV screening 

in this population are conflicting . Further, the cost-effec-
tiveness of newer treatments for HBV prophylaxis in the 
setting of immunosuppression has not been examined . 
The aim of this study was to analyze the cost-effective-
ness of HBV screening prior to solid tumor chemotherapy . 
Methods. We constructed a decision-analytic model for a 
hypothetical population of adults (age range, 20-80 years) 
in the United States newly initiating chemotherapy for 
solid tumor, comparing 3 screening strategies for HBV: 
screen all, high risk only, or none . We modeled use of 
entecavir for sAg+ patients, and clinical outcomes up to 
1 year . Sensitivity analyses were performed for all vari-
ables . Willingness-to-pay threshold was set at $50,000 per 
quality-adjusted life-year . Results. At our base case esti-
mates, “screen all” was the most cost-effective strategy, 
with an incremental cost-effectiveness ratio (ICER) of 
$4142 relative to “screen none” . “Screen all” dominated 
“screen high risk,” and remained the preferred strategy 
at all risks of HBV reactivation . On sensitivity analysis, 
“screen high risk” became the most cost-effective strategy 
at sAg+ prevalence estimates of 7 .1% or higher . In clinical 
settings where entecavir is not available, the preferred 
strategy appears to be “screen all” with use of lamivu-
dine as prophylaxis (ICER $3581 relative to “screen none”) . 
Conclusion. In this decision analysis, we demonstrate that 
screening all patients for HBV infection prior to solid 
tumor chemotherapy is the most cost-effective strategy . 
Guidelines should consider recommending HBV testing in 
this setting .
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1875
Variability in Hepatitis B surface Antigen 
(HBsAg) Levels during Nucleos(t)ide (NUC) 
Therapy in Subgroups of Immune Active CHB 
Patients
Edward J. Gane1, Maria Buti2, Harry L. Janssen3, Jenny C. Yang4, 
george wu4, Anuj Gaggar4, John F. Flaherty4, Mani Subrama-
nian4, Henry Lik-Yuen Chan5, Patrick Marcellin6; 1Auckland 
City Hospital, Auckland, New Zealand; 2Hospital Universitario 
Valle Hebron, Barcelona, Spain; 3Toronto General Hospital, 
University Health Network, Toronto, ON, Canada; 4Gilead Sci-
ences, Foster City, CA; 5The Chinese University of Hong Kong, 
Sha Tin, Hong Kong; 6Hopital Beaujon, Universite Paris Did-
erot, Clichy, France

Background: HBsAg kinetics in immune active CHB 
patients treated with NUCs is variable and can be predic-
tive of eventual HBsAg loss with treatment . Prior analyses 
have focused on patients who achieve HBsAg loss while 
on NUC therapy, but there is limited data characterizing 
the variability of HBsAg levels in patients that don’t 
achieve HBsAg loss . We aim to evaluate the kinetics of 
serum HBsAg levels during initiation of NUC therapy in 
subgroups of well-characterized CHB patients . Methods: 
Analysis of pooled data across 5 Phase 3 studies in CHB 
patients initiating NUC therapy was performed . Absolute 
and change from baseline in quantitative serum HBsAg 
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were evaluated at Baseline, Weeks 12, 24, and 48 . Baseline 
characteristics associated with decline of HBsAg were eval-
uated using univariate and multivariate models . Patients 
who achieved HBsAg loss were excluded from this analysis . 
The median (Q1, Q3) results are reported below . Results: 
1868 CHB patients were included: mean age of 40 yrs, 66% 
male, 68% Asian, 59% HBeAg-positive, GTs: 8% A, 18% B, 
41% C, 30% D, and 3% other, with baseline HBsAg of 3 .91 
(3 .43, 4 .41) log10 IU/mL and HBV DNA of 6 .91 (5 .73, 8 .05) 
log10 IU/mL . Change from baseline at Weeks 12, 24, and 48 
were: -0 .06 (-0 .23, 0 .03), -0 .08 (-0 .35, 0 .04), and -0 .11 (-0 .44, 
0 .02) log10 IU/mL, respectively . HBsAg decline at Weeks 
12, 24 and 48 were minimal in HBeAg-negative patients 
regardless of HBV GT . At Week 48, 5% of HBeAg-nega-
tive and 34% of HBeAg-positive patients achieved HBsAg 
decline ≥0 .5 log10 IU/mL . Among HBeAg-positive patients, 
the greatest HBsAg declines were observed in GT B 
patients (table) . Among other subgroups, greater decline 
(log10 IU/mL) at Week 48 were observed in male (-0 .13 
[-0 .48, 0 .01] vs -0 .08 [-0 .37, 0 .05] females; p=0 .003) and 
Asian (-0 .13 [-0 .53, 0 .04] vs -0 .09 [-0 .27, 0 .01] Caucasian; 
p<0 .001) patients . Multivariate models in HBeAg-positive 
patients showed greater median declines in HBsAg were 
associated with baseline characteristics of: older age, GT 
B, higher HBV DNA, ALT, and HBsAg . Conclusion: HBsAg 
reductions with nucleos(t)ide treatment are variable with 
greater declines in HBeAg-positive patients and in geno-
type B patients . These data can be informative in planning 
future studies aimed at reductions in or elimination of 
HBsAg .
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A Retrospective Nationwide Study on Hepatitis 
B Epidemiology and Genotypes. The Canadian 
HBV Network
Carla S. Coffin1, Alnoor Ramji11, Curtis Cooper2, Ger-
ald Minuk9, Karen E. Doucette5, Philip Wong6, Sylvester Uka-
bam7, Keith Tsoi8, Robert J. Bailey5, Kelly Kaita9, Hin Hin Ko3, 
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dian HBV Network; 1University of Calgary, Calgary, AB, 
Canada; 2University of Ottawa, Ottawa, ON, Canada; 3Van-
couver General Hospital, Vancouver, BC, Canada; 4National 
Microbiology Laboratory, Winnipeg, MB, Canada; 5University 
of Alberta, Edmonton, AB, Canada; 6McGill University, Mon-
treal, QC, Canada; 7Regina Health Clinic, Regina, SK, Canada; 
8St. Joesph’s Healthcare, Hamilton, ON, Canada; 9University 
of Manitoba, Winnipeg, MB, Canada; 10University Health Net-
work, Toronto, ON, Canada; 11University of British Columbia, 
Vancouver, BC, Canada

Background: Most published epidemiologic data on hepa-
titis B virus infection in Canada include single-centre 
studies in large urban tertiary referral centres, or focused 
in Canadian indigenous populations . The Canadian Hepa-
titis B Network includes 20 academic and community 
clinical centres conducting retrospective and prospective 
analysis of hepatitis B patients in 8 Canadian provinces, 
with support from the National Microbiology Laboratory 
(NML) for reference testing . Methods: In this retrospective 
cross-sectional cohort study, available data was collected 
from existing clinical databases and/or chart review 
including demographics, hepatitis B virus e Ag (HBeAg), 
HBV DNA and, if available, antiviral treatment regimen 
and liver fibrosis assessment (by biopsy or transient elas-
tography) . HBV genotype (if not available historically) 
was prospectively done at NML by LiPA and/or population 
sequencing and phylogenetic analysis . In Alberta, clinic 
data were also linked to administrative databases for years 
2010-2016 inclusive . Baseline characteristics were summa-
rized via frequencies and percentages for categorical vari-
ables and median and quartiles for continuous variables, 
with significance level of < .05 using SPSS . Results: In total, 
4548 unique records were retrospectively reviewed from 
6 provinces, of which 22% (1034) had genotype data . The 
median age was 45 (IQR 36-56), 55% male, 66% Asian, 
17% Black, 10% Caucasian, 7% other, and 65% were 
HBeAg negative . HBV genotyping showed 19% A, 29% B, 
27% C, 15% D, and 7% E . In those with available data on 
fibrosis (N=2045) and treatment (N=2338), 352 (17%) had 
stage 3-4 fibrosis and 1823 were treated with nucleos(t)
ides analogs . The most common antiviral therapy used was 
tenofovir disoproxil fumarate (50%), followed by lamivu-
dine (24%) and entecavir (19%) . Significant interprovin-
cial differences were noted with more Asian, genotype B 
and greater lamivudine use in British Columbia (P<0 .05) . 
Conclusions: HBV infected persons in Canada are mainly 
genotype B or C and of Asian background . This epidemio-
logic data is similar to published reports on adults prospec-
tively enrolled in the Hepatitis B Research Network, which 
showed predominantly Asians, 72% male, and HBV geno-
type B infection in the US and Canada (Toronto) . Provin-
cial variation in demographic and antiviral treatment 
may reflect regional migration patterns and disparities 
in provincial pharmacare reimbursement programs . Addi-
tional large scale retrospective and longitudinal prospec-
tive data collection is ongoing to increase awareness and 
understanding of hepatitis B disease burden in Canada .
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1877
Serum HBsAg levels predict the severity of liver 
fibrosis among HBeAg-positive patients across 
all major HBV genotypes and among patients 
with low ALT levels: results from the SONIC-B 
cohort
Milan J. Sonneveld1, Willem Pieter Brouwer1, Henry Lik-
Yuen Chan2, Teerha Piratvisuth3, Jidong Jia4, Stefan Zeuzem5, 
Yun-Fan Liaw6, Bettina E. Hansen1,7, Cynthia Wat9, Qing Xie10, 
Patrick Marcellin8, Robert J. de Knegt1, Harry L. Janssen7; 
1Erasmus MC, University Medical Center Rotterdam, Rotter-
dam, Netherlands; 2Chinese University Hong Kong, Hong 
Kong, China; 3Songkla university, Hat Yai, Thailand; 4Beijing 
Friendship Hospital, Beijing, China; 5Goethe Medical Center, 
Frankfurt, Germany; 6Chang Gung Memorial Hospital, Taipei, 
Taiwan; 7University of Toronto, Toronto, ON, Canada; 8Beau-
jon Hospital, Paris, France; 9Roche Product Limited, Welwyn 
Garden City, United Kingdom; 10Ruijin Hospital, Shanghai, 
China

Background. Serum HBsAg levels (qHBsAg) may predict 
the presence of significant liver fibrosis in chronic hepa-
titis B (CHB) patients . Whether the relationship between 
qHBsAg and liver fibrosis is independent of other estab-
lished predictors of liver fibrosis is unknown . Methods. We 
enrolled HBeAg-positive patients with available qHBsAg 
data from the SONIC-B database, consisting of all CHB 
patients who underwent liver biopsy in a tertiary referral 
hospital in the Netherlands, as well as patients from 8 
global randomized treatment trials that required base-
line liver biopsy . We defined significant fibrosis as Ishak 
fibrosis score ≥3 or METAVIR ≥2 . Analyses were adjusted 
by ALT, AST, Alkaline Phosphatase (AP) and HBV DNA 
levels, as well as by age, sex, platelet count, albumin level 
and HBV genotype . Results. Among 3562 patients with 
available liver biopsy, 1866 were HBeAg-positive and had 
available qHBsAg data . Overall, 1372 (74%) were male, 
1315 (71%) Asian, 454 (24%) Caucasian and genotypes 
A/B/C/D/other were found in 11/25/46/16/3% . Significant 
fibrosis was detected in 879 (47%) . Serum HBsAg levels 
were lower in patients with significant fibrosis compared 
to those without: 4 .01 vs 4 .34 logIU/mL (p<0 .001) . Among 
patients with genotype A/B/C/D/other, 54/37/49/43/66% 
had significant fibrosis (p<0 .001) . Patients with significant 
fibrosis were also older (35 .6 vs 30 .2 years), had higher AST 
(2 .19 vs 1 .69 x ULN), ALT (3 .64 vs 3 .21 x ULN) and AP (0 .72 
vs 0 .65 x ULN) and had lower HBV DNA (9 .43 vs 10 .0 log c/

mL), albumin (42 .5 vs 44 .1 g/L) and platelets (192 .1 vs 208 .9 
x10^9/L) (all p<0 .003) . In multivariate analysis, HBV geno-
type, older age (adjusted odds ratio [aOR] 1 .04, p<0 .001), 
higher AP (aOR 2 .22, p<0 .001), lower platelets (aOR 0 .997, 
p=0 .001), lower albumin (aOR 0 .943, p<0 .001) and lower 
HBsAg (aOR 0 .507, 95% CI: 0 .419 – 0 .613, p<0 .001) were 
independently associated with the presence of significant 
fibrosis . An interaction term between HBsAg level and 
HBV genotype was not significant (p=0 .223), indicating 
absence of heterogeneity . Similar results were obtained 
among 649 patients with ALT levels < 2x the ULN: the aOR 
for HBsAg was 0 .559 (95% CI: 0 .412 – 0 .758, p<0 .001) . 
Conclusions. Lower serum levels of HBsAg are associated 
with an increased probability of significant fibrosis among 
HBeAg-positive CHB patients across all major genotypes 
and among patients with low ALT levels . HBsAg quantifi-
cation may be a valuable addition to non-invasive indices 
of hepatic fibrosis in CHB .
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1878
Using Surveillance Data to Monitor Hepatitis 
B Reactivation in Patients Receiving Direct 
Acting Antivirals for Hepatitis C, New York City
Ann Winters, Kevin Guerra, Angelica Bocour; Viral Hepatitis 
Program, NYC Department of Health and Mental Hygiene, 
Queens, NY

Background: In October 2016, the FDA issued a boxed 
warning about hepatitis B (HBV) reactivation in patients 
receiving treatment for hepatitis C (HCV) with direct acting 
antivirals (DAAs) . Twenty-four cases were reported to the 
FDA Adverse Event Reporting System or published in the 
literature; two resulted in death and a third required liver 
transplantation . The patients had mixed baseline HBV 
measures (positive HBsAg and detectable HBV DNA, posi-
tive HBsAg but undetectable DNA, and negative HBsAg 
and undetectable HBV DNA) . In New York City, laborato-
ries electronically report positive HBsAg, HBV DNA, IgM 
anti-HBc and HBeAg, anti-HCV, and all HCV RNA results to 
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the Health Department . Recently, we validated an algo-
rithm using HCV RNA testing patterns to estimate HCV 
treatment initiation . Our aim was to use surveillance data 
to assess evidence of HBV reactivation among patients 
who initiated treatment for HCV . Methods: We analyzed 
all patients ever diagnosed with HBV and with a positive 
HCV RNA result from a specimen collected January 1, 
2014–October 1, 2016 . We applied our treatment algo-
rithm to identify patients initiating treatment for HCV 
(any positive RNA and a subsequent negative RNA) and 
to estimate dates of treatment initiation and completion . 
Patients with recent evidence of HBV infection (positive 
HBV DNA, HBsAg, or HBeAg, January 1, 2014–12 weeks 
after treatment completion) and also ≥1 pre-treatment 
initiation HBV DNA (January 1, 2014–day before treatment 
initiation) and/or ≥1 post-treatment initiation HBV DNA 
(treatment initiation–12 weeks after treatment comple-
tion) were analyzed . Results: Of 2015 patients with an HBV 
diagnosis and a positive HCV RNA result, 821 had evidence 
of HCV treatment initiation, 224 had recent evidence of 
HBV infection, and 37 had ≥1 pre- and/or post-treatment 
initiation HBV DNA . Of these, 4 (11%) had undetectable 
HBV DNA pre-treatment followed by appearance of HBV 
DNA post-treatment; 11 (28%) had detectable HBV DNA 
pre-treatment and increases of HBV DNA ≥1 log IU/ml 
post-treatment . Conclusions: Surveillance data can be 
used to monitor HBV reactivation among patients treated 
for HCV . Reappearance of HBV DNA or an increase in HBV 
DNA by ≥1 log during or immediately following therapy is 
common, though further investigation is needed to under-
stand clinical correlation . All patients with HCV should be 
screened for HBV and all co-infected patients should be 
monitored during DAA therapy . Surveillance data can be 
used to assess adherence to screening and monitoring 
guidelines and to target provider outreach if monitoring 
rates are low .
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Liver stiffness measurement after complete 
viral response in predicting hepatoma devel-
opment for patient with hepatitis B virus- 
related cirrhosis underwent anti-viral therapy
Jing-Houng Wang, Tsung-Hui Hu, Chien-Hung Chen, Chao-
Hung Hung, Yi-Hao Yen, Kuo-Chin Chang, Sheng-Nan Lu; 
Kaohsiung Chang Gung Memorial Hospital, Kaohsiung, Tai-
wan

Background: The incidence of hepatoma (HCC) reduced 
after potent nucleoside agent (NA) for patient with hepa-
titis B virus (HBV)-related cirrhosis . However, patients 
with complete virological response (VS) remained at risk 
of HCC . The purpose of this study was to investigate 
whether or not liver stiffness (LS) measurement useful and 
to determine the cutoff in predicting HCC development . 
Methods: Between Jul/2006 and Aug/2016, patients with 
HBV-related cirrhosis underwent NA (entecavir/tenofovir) 
therapy in complete VS (HBVDNA<70 copy/ml), with the 
first LS measurement (FibroScan, Echosens, Paris, France) 
during complete VR and with serial LS were enrolled . 
Patients with HCC before or 6 months after NA therapy 
were excluded . Those patients developed HCC before the 
first LS measurement was also excluded . HCC surveillance 
was performed with liver sonography at an interval of 3-6 

months . Patient was followed until HCC development, 
death or the last date of outpatient clinic visit . Results: 
A total of 373 patients (male/female: 275/98, mean age: 
52 .7 years), including 257 with LS measurements before 
NA treatment, were enrolled . The median follow-up 
period was 5 .6 years (range: 1-9 .8) from NA treatment 
and 3 .8 years (range: 0 .5-7 .7) from the first LS measure-
ment during complete VR . The mean first LS value during 
complete VR was 13 .2kPa . There were 29 patients devel-
oping HCC . The 1-, 3-, 5- and 7-year cumulated incidence 
of HCC was 0%, 3 .3%, 6 .4% and 9 .5%, respectively . For 
the first LS in HCC prediction, the performance assessed 
with area under receiver operating curve was 0 .638 . 
Logistic regression showed that LS>21 .5kPa (OR: 3 .223, 
95% CI: 1 .361-7 .633) and age>56 years (OR: 2 .588, 95% 
CI: 1 .175-5 .697) were independent factors associated 
with HCC occurrence . However, the change of LS was not 
associated with HCC development . There were 2 to 13 LS 
measurements during complete VR . Stratified by the first 
LS and serial LS measurements, LS change was classified 
into 4 patterns including persistent LS>21 .5kPa (group A), 
decreasing from> 21 .5kPa (group B), increasing from LS 
<21 .5kPa (group C), persistent LS<21 .5kPa (group D) . The 
HCC occurrence was 20% (6/30), 14 .3% (3/21), 0% (0/14) 
and 6 .5% (20/308) (p=0 .029) in group A, B C and D, respec-
tively . Patients in group A had higher HCC occurrence than 
those in group D . Conclusion: For patients with HBV-re-
lated cirrhosis underwent NA treatment in complete VR, 
liver stiffness >21 .5kPa and age>56 years were associated 
with high risk of HCC development . However, LS change 
at serial measurements was not predictive of HCC devel-
opment .
Disclosures:

The following people have nothing to disclose: Jing-Houng Wang, Tsung-
Hui Hu, Chien-Hung Chen, Yi-Hao Yen, Kuo-Chin Chang, Sheng-Nan Lu

1880
Changes of Serum Pregenomic RNA, Quanti-
tative Anti-HBc and Intrahepatic Covalently 
Closed Circular DNA during Treatment of 
Chronic Hepatitis B
Xiaomei Wang, Rui Wu, Xiumei Chi, Hongqin Xu, Xiuzhu Gao, 
Junqi Niu; Hepatology, The First Hospital of Jilin University, 
Changchun, China

Background: Hepatitis B virus (HBV) pregenomic RNA(p-
gRNA) and covalently closed circular DNA (cccDNA) are 
essential for HBV replication . We investigated the effect of 
peg-Interferon(Peg-IFN) and nucleos(t)ide analogue (NUC) 
treatment on pgRNA, cccDNA, quantitative anti-HBc, and 
other serological HBV markers . Methods: Among HBeAg 
positive chronic hepatitis B (CHB) 196 patients who had 
been enrolled in previous multicenter clinical trials treated 
with Peg-IFN or NUC . There were 141 patients of them 
had liver biopsies at baseline and 48 weeks of treat-
ment . Serum pgRNA, quantitative anti-HBc, quantitative 
anti-HBe were examined in serial serum samples from 
all 196 patients . HBV pgRNA in serial serum samples and 
total intrahepatic cccDNA in baseline and weeks 48 liver 
tissue were detected in 141 biopsied CHB patients . Results: 
After a duration of antiviral treatment of 48 weeks, 24 
of 198 patients achieved HBeAg seroconversion . During 
NUC treatment, the mean pgRNA level decreased gradu-
ally from 7 .933 log10IU/ml to 5 .907 log10IU/ml at weeks 48, 
while during Peg-IFN therapy pgRNA level also declined 
greatly from 7 .818 log10IU/ml to 5 .070 log10IU/ml at weeks 
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48 . Patients treated with Peg-IFN showed significantly 
greater decline of pgRNA levels than those treated with 
NUC at weeks 48(p=0 .02) . Baseline pgRNA level(r = 0 .675, 
P < 0 .001) and week48 pgRNA (r = 0 .351, P < 0 .001) were 
correlated with intrahepatic cccDNA . The median levels of 
cccDNA at the start of treatment were 20 .3 copy/cell and 
33 .8 copy/cell in NUC and peg-IFN cohorts, which signifi-
cantly decreased to 1 .365 copy/cell and 2 .535 copy/cell at 
weeks 48, respectively . Compared to no seroconversion 
group, there was greater reduction of anti-HBc levels by 
0 .20log10IU/ml in HBeAg seroconversion group . The value 
of baseline anti-HBc, weeks 12 pgRNA and anti-HBe level 
to predict HBeAg seroconversion for both Peg-IFN or NUC 
and the AUROC of these markers were 0 .654,0 .716 and 
0 .803, respectively . Conclusion: Baseline serum pgRNA 
level and weeks 48 pgRNA was correlated with intrahe-
patic cccDNA . The value of baseline anti-HBc, weeks 12 
pgRNA and anti-HBe level may serve as tools for prediction 
of HBeAg seroconversion during Peg-IFN or NUC treat-
ment in HBeAg positive patients .
Disclosures:

The following people have nothing to disclose: Xiaomei Wang, Rui Wu, 
Xiumei Chi, Hongqin Xu, Junqi Niu

1881
Durability of Spontaneous- And Treatment-Re-
lated HBsAg Loss
Ahmad S. Alawad, Sungyoung Auh, Daniel F. Suarez, 
Marc G. Ghany; national institutes of health, Rockville, MD

Background: Hepatitis B surface antigen (HBsAg) loss is 
the most desirable endpoint and a proposed definition 
of functional cure . However, data on the long-term dura-
bility of HBsAg loss is lacking and whether the develop-
ment of anti-HBs is required for maintenance of HBsAg 
loss and should be included in the definition of functional 
cure is unknown . Aims: To assess the durability of HBsAg 
loss either spontaneously or after stopping treatment with 
interferon (IFN) and nucleos(t)ide analogues (NA) and 
to evaluate whether anti-HBs is necessary for a durable 
HBsAg loss . Methods: We reviewed an electronic database 
of all HBsAg positive patients followed at our institution 
who cleared HBsAg . Those with <24 weeks follow-up after 
HBsAg loss, co-infection with HIV, HBV, HDV, HCV, HTLV-1 
or HBsAg loss post-liver transplant were excluded . All NA 
treated patients received ≥6 months of consolidation treat-
ment before stopping therapy . Confirmed HBsAg loss was 
defined as 2 negative HBsAg tests at least 6 months apart . 
Results: 89/787 HBsAg+ patients achieved HBsAg loss . 24/89 
were excluded leaving 65 patients with confirmed HBsAg 
loss . Mode of HBsAg loss was spontaneous, n=11 (18%), 
after IFN, n=29 (44%) and after NA, n=25 (38%) . Mean age 
was 49 .3 years, there were 52 males; 47 were Caucasian, 5 
Black and 12 Asian . 62/65 (95%) patients remained HBsAg 
negative after a mean follow-up 8 .6 years from first nega-
tive HBsAg test . 3/65 (5%) patients (1 IFN and 2 NA treated) 
experienced transient relapse after a mean of 20 months . 
All 3 were re-treated, cleared HBsAg and were able to stop 
therapy again . At time of HBsAg clearance, 33/65 (51%) 
had developed concomitant anti-HBs (spontaneous n=5/11 
[45%], IFN 19/29 [66%] and NA 9/25 [36%], p-value: 0 .09) . 
The relapse rate among anti-HBs+ vs anti-HBs- patients 
was 1/33 (3%) and 2/32 (6%), p-value=0 .53 . At last follow 
up anti-HBs had developed in 53/65 (76%) . There was a 
trend for higher anti-HBs positivity among IFN-treated 
patients (spontaneous n=7/11 [64%], IFN 27/29 [93%] and 

NA 19/25 [76%], p-value: 0 .07) . Among the 32 patients 
who were anti-HBs negative at time of HBsAg loss, 12 
received HBV vaccine . Rate of development of anti-HBs 
among vaccinated, 8/12 (67%) was similar to non-vacci-
nated patients, 13/20 (65%)(p=0 .92) . Conclusion: HBsAg 
loss either spontaneous or treatment-related was durable 
in 95% of patients . Anti-HBs seroconversion increased over 
time, was highest among IFN-treated patients and does 
not appear to be required for maintenance of HBsAg loss . 
HBV vaccination does not appear to increase the rate of 
anti-HBs seroconversion . These data support using HBsAg 
loss alone as the definition of function cure .
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Antibody Levels and Protection after Hepatitis 
B Vaccine: Results of a 35 year Follow-up Study 
and Response to a Booster Dose
Michael Bruce, Sara Seeman; CDC, Anchorage, AK

Background. Immunity in children and adults resulting 
from hepatitis B vaccination appears to be long-lasting, 
but duration is not fully defined . In 1981, after licensure 
of hepatitis B vaccine in the United States, we immunized 
a cohort of 1578 Alaska Native (AN) adults and children 
from 15 Alaska villages who were 6 months or older using 
3 doses of plasma-derived hepatitis B vaccine . Objectives: 
Among persons who received no follow-up serologic 
testing or hepatitis B booster dose prior to the 35 year 
follow-up visit: 1) determine the proportion with protec-
tive anti-HBs levels (≥ 10 mIU/ml), 2) evaluate response to a 
booster dose among persons with antibody levels < 10mIU/
ml, and 3) compare characteristics of persons with and 
without protective antibody levels . Methods. To determine 
the protection afforded by hepatitis B vaccine, AN partic-
ipants who had received no follow-up serologic testing or 
booster dose were tested for anti-HBs levels 35 years after 
receiving the primary series . If they had antibody levels < 
10 mIU/ml they received 1 booster dose of recombinant 
hepatitis B vaccine and were again evaluated on the basis 
of anti-HBs measurements 30 days post-booster . Results. 
Among the 98 subjects who were eligible and agreed to 
participate, 44 (44 .9%) had an anti-HBs level ≥ 10 mIU/ml . 
Among participants with anti-HBs levels <10 mIU/mL who 
were available for follow-up, 37 of 48 (77 .1%) responded 
to a booster dose with an anti-HBs level ≥ 10 mIU/mL at 
30 days . Initial anti-HBs levels after the primary series 
was correlated with higher anti-HBs levels at 35 years 
(p=0 .002) . Four new breakthrough infections occurred; 
however, all 4 were surface antigen-negative and HBV 
DNA was not detected . Conclusions. Based on anti-HBs 
levels ≥10 mIU/mL at 35 years and a high percentage of 
persons with anti-HBs < 10 mIU/ml who responded to a 
booster dose, we estimate that almost 90% of participants 
had evidence of protection 35 years later .
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1883
Genetic characteristics and evolution of 
pre-S/S genes in the occult hepatitis B virus 
infection.
ChiehJu Lee, Yi-Hsiang Huang; Institute of Clinical Medicine, 
National Yang-Ming University, Taipei, Taiwan

Background & Aim: Hepatitis B surface antigen (HBsAg) 
loss is considered a surrogate marker of functional cure . 
However, HBV DNA can be detected in part of HBsAg-neg-
ative but antibody to hepatitis B core antigen (anti-HB-
c)-positive patients . This special population are named as 
the occult hepatitis B infection (OBI) . The aim of this study 
was to characterize the genetic evolution of hepatitis B 
virus (HBV) in pre-S/S region before and after HBV reacti-
vation (HBVr) . Methods: Thirty-six HBV DNA samples from 
patients with lymphoma and OBI were obtained from one 
clinical trial (NCT00926757) (OBI group, 30 HBV DNA >12 
IU/ml, 6 PCR detectable) . Sixty HBsAg-positive patients 
before or without antiviral treatment, including thirty 
from patients with lymphoma were served as positive 
control (HBV group, n=60) . In OBI group, nineteen HBV 
DNA samples were further selected from eight patients at 
three different time points: 1) before rituximab treatment; 
2) HBVr occurred; and 3) HBsAg reverse seroconversion (RS) 
occurred . All the samples were sequenced for full-length 
of pre-S/S genes . Results: Twenty-three mutated amino 
acids within the pre-S1, pre-S2 and S genes were identi-
fied to be significantly different between the OBI and HBV 
groups (all p<0 .0001, respectively) . Among of these signif-
icant mutations, fifteen hot-spot mutations (odds ratio >1) 
occurred mostly within the major hydrophilic region of the 
S gene (amino acids 99-169) . It suggested that not only S 
gene but also pre-S gene mutations may contribute the 
expression of HBsAg . In the eight OBI patients experienced 
HBVr or HBsAg RS, a high ratio of amino acids reversion 
to wild type sequence (preS2-gene G30E, S-gene T131N/I, 
S143T, V194A, L209V, I226M/S/H) within in the hot-spot 
regions was observed . Conclusions: Mutations in the Pre-S 
and major hydrophilic region of S gene are associated with 
OBI . Rapid viral evolution might be an indicator of HBVr 
and HBsAg RS .
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Use of various complementary and alternative 
medicine practices in an ethnically diverse 
chronic hepatitis B population: role of ethnicity 
and acculturation
Kin Seng Liem2,1, Colina Yim2, Wayel Zanjir2, Jordan J. Feld2, 
Thomas Ying2, Hemant Shah2, David Wong2, Bettina E. Han-
sen2,1, Harry L. Janssen2; 1Gastroenterology and Hepatology, 
Erasmus MC University Medical Center Rotterdam, Toronto, 
ON, Canada; 2Toronto Centre for Liver Disease, University 
Health Network, Toronto, ON, Canada

Background: Use of complementary and alternative 
medicine (CAM) is associated with worse outcomes than 
prescription drugs while monitoring of CAM often lacks . 
This is especially important when treating ethnically 
diverse populations, such as in chronic hepatitis B (CHB), 
where ethnicity and acculturation can enlarge differ-
ences in CAM use . We evaluated the use of various CAM 
practices and its relation to ethnicity, socio-economic and 

migration-related factors in CHB . Methods: A question-
naire-based study was conducted in CHB outpatients at 
the Toronto Centre for Liver Disease . Information was 
obtained about use of various CAM practices during the 
last year, demographic, socio-economic, migration-related 
and clinical variables with the I-CAM survey and patient 
files . Results: Among 436 patients included in 2015-2016, 
the mean (SD) age was 49 (14) years, 60% was male and 
48% had resided in Canada for over 20 years . Two hundred 
eight patients were Chinese, 114 South-East Asian, 72 
Caucasian and 39 Black . CAM use (overall 54%) was 44% 
in Blacks, 52% in SE-Asians, 54% in Chinese and 61% in 
Caucasians, and did not differ significantly . Spiritual prac-
tice was higher in SE-Asian (54%) and Black patients (77%) 
than in other ethnic groups (22%; p<0 .005) . Homeopathy 
and naturopathy were used significantly more often by 
Caucasian (4 .2%) than other groups (1 patient; p=0 .03) . 
Use of vitamin/mineral preparations (38%) and herbal 
products (8 .5%) did not differ significantly among ethnic 
groups . Female sex and higher socio-economic status were 
associated with CAM use (p<0 .05) . Ethnicity, immigrant 
status, time since immigration and primary language were 
not associated with CAM use . Doctors had enquired about 
CAM use less often in Caucasian patients (33%) than in 
Chinese patients (46%), but this was not associated with 
adverse clinical outcome . Conclusions: In our population, 
use of CAM in CHB varied according to ethnicity for holistic 
and spiritual practices . Socio-economic status was associ-
ated with overall CAM use; ethnicity or migration-related 
factors were not . These findings suggest that health-care 
providers in multi-ethnic CHB populations should focus 
more on socio-economic than ethnical or cultural factors .

Use of CAM modalities (%) and ethnicity

* p<0 .05
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1885
Effectiveness of a Statewide Hepatitis B Virus 
(HBV) Vaccination Program in Preventing 
Symptomatic HBV Infection Among Alaska 
Native (AN) Persons, Alaska 1987–2011
Prabhu P. Gounder1, Mary M. Snowball2, Philip R. Spradling3, 
Susan Negus2, Sarah Schillie3, Brian J. McMahon2,1; 1Arctic 
Investigations Program, US Centers for Disease Control and 
Prevention, Anchorage, AK; 2Liver Diseases and Hepatitis Pro-
gram, Alaska Native Tribal Health Consortium, Anchorage, 
AK; 3Division of Viral Hepatitis, US Centers for Disease Control 
and Prevention, Atlanta, GA

Background: During 1982–1986, the Alaska Tribal Health 
System (ATHS) screened approximately 53,000 AN persons 
(84% of the AN population) for HBV immunity and admin-
istered 3 HBV vaccine doses to 44,100 persons (80% of HBV 
susceptible persons) . In 1984, ATHS began offering HBV 
vaccination to all infants starting at birth (99% 3 dose HBV 
vaccine coverage in children aged 19–35 months by 1998) . 
We evaluated the ATHS HBV vaccination program effec-
tiveness at protecting against symptomatic illness among 
persons receiving ≥1 HBV vaccine dose during 1987–2011 . 
Methods: We defined confirmed acute symptomatic HBV 
infection cases as persons with a positive anti-hepatitis B 
core (HBc) IgM and alanine aminotransferase (ALT) >100 
U/L occurring ≤30 days of each other, and a positive hepa-
titis B surface antigen (HBsAg) . We defined possible acute 
HBV infection (symptomatic or subclinical) cases as persons 
lacking an ALT ≤30 days from a positive anti-HBc IgM but 
with serologic evidence of exposure to HBV infection 
after 1987 . We identified persons with acute HBV infec-
tion by querying: 1) a registry of HBV-infected AN persons 
reported by State of Alaska surveillance, and 2) the ATHS 
electronic health records (EHR) for persons with a positive 
anti-HBc IgM result . We reviewed the EHR for documenta-
tion of HBV vaccine administration or serologic evidence 
of vaccination . We calculated vaccine effectiveness (VE) 
by comparing the proportion of symptomatic cases vacci-
nated (PCV) with the proportion of the population vacci-
nated (PPV) as follows: 1 – [PCV/(1-PCV)][(1-PPV)/PPV] . We 
estimated the population HBV vaccine coverage was 70% . 
Results: We identified 57 persons with a positive anti-HBc 
IgM (46 by state surveillance and 11 by EHR query); 26 
(46%) persons lacked information to verify acute HBV 
infection status, had a prior HBV infection, or had a false 
positive anti-HBc IgM . Among the 31 persons with acute 
HBV infection (27 confirmed and 4 possible), 20 (65%) 
were male and the median age at time of positive anti-HBc 
IgM result was 37 years . Of the 27 persons with confirmed 
symptomatic HBV infection, none had received ≥1 HBV 
vaccine dose, 3 (11%) developed chronic infection and 
24 (89%) resolved their infection . Of the 4 persons with 
possible acute HBV infection, 1 had previously received 
2 doses of HBV vaccine and had an ALT=30 U/L at time 
of positive anti-HBc result . We calculated the VE among 
those followed through ATHS was 100% . Conclusions: 
The ATHS HBV vaccination program was highly effective 
because no confirmed acute symptomatic HBV infection 
cases were identified among AN persons followed through 
ATHS who received ≥1 HBV vaccine dose during the 25 
year study period .
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1886
High Prevalence of Naturally Occurring HBV 
Variants Across HBV Phenotypes and Geno-
types in Racially Diverse Patients with Chronic 
Hepatitis B in the United States and Canada
Daryl Lau1, Yona K. Cloonan2, Lilia Ganova-Raeva3, Ste-
phen Liu2, Raymond T. Chung1, Mauricio Lisker-Melman4, 
Kyong-Mi Chang5, Obaid S. Shaikh2, Harry L. Janssen6, 
Anna S. Lok7; Hepatitis B Research Network (HBRN); 1Har-
vard Medical School, Boston, MA; 2University of Pittsburgh, 
Pittsburgh, PA; 3CDC, Atlanta, GA; 4University of Washington, 
St. Louis, MO; 5University of Pennsylvania, Philadelphia, PA; 
6University of Toronto, Toronto, ON, Canada; 7University of 
Michigan, Ann Arbor, MI

The HBV precore (PC) mutation (G1896A) and dual basal 
core promoter (BCP) mutations (A1762T, G1764A) halt 
and downregulate HBeAg production respectively . The 
PC mutation is usually associated with HBV genotypes 
B and D, and rarely A . HBV genotype A has Cytosine at 
nt1858 (C1858) which is incompatible with A1896 pairing 
at the pregenome encapsidation sequence . In contrast, 
genotypes B, C and D have a Thymidine (T1858) which 
allows pairing and creation of the encapsidation signal . 
Aims: To characterize PC and BCP variants by Sanger chro-
matograms in an ethnically diverse adult population with 
chronic hepatitis B (CHB) in North America, and to examine 
the association of these variants with HBV genotypes and 
phenotypes . Patients and methods: 846 patients (52% 
male, median age 41 years) from 21 centers in the United 
States and Canada were included . Continent of birth 
included Asia (68%), Africa (11%), and North America 
(18%) . Dominant viral species (>50%) of the Sanger chro-
matogram were reported . Results: Patients born in Asia 
had predominantly genotype B (45%) and C (42%) . The 
majority of African-born had genotype A (62%: A1 58%, 
A2 4%) and E (24%) . Those born in North America had 
genotype A (54%: A1 5%, A2 49%), C (22%); B (17%) and 
D (5%) . In this cohort, 68% could be classified into the 
4 traditional phenotypes: 6% Immune tolerant (IT); 24% 
HBeAg(+) CHB; 18% Inactive carrier (IC) and 20% HBeAg(-) 
CHB . PC variant was identified as a dominant species in 
2% IT, 7% HBeAg(+) CHB, 40% IC and 50% HBeAg(-) CHB . 
Dominant dual BCP variant increased in prevalence across 
IT (22%), HBeAg(+) CHB (35%), IC (38%) and HBeAg(-) CHB 
(44%) . The distributions of PC and BCP variants across the 
genotypes are shown in the table . HBV genotype C had 
highest frequency of BCP variant . Dominant PC variant 
was present, unexpectedly, in 12 (13%) and 9 (10%) 
patients with genotype A1 and A2 respectively . All but 2 
of these patients with genotype A were confirmed to be 
HBeAg nonreactive . C1858T mutation was present in 18 
of these 21 (86%) subjects that allowed base-pairing with 
Adenine at nt1896 . Conclusions: The increased prevalence 
of dominant PC and BCP variants across the HBV pheno-
types from IT, HBeAg(+) CHB, IC to HBeAg(-) CHB suggests 
evolution of genomic mutations over disease duration . 
The unexpected finding of G1896A PC mutation in HBV 
genotype A of both African and North America origins 
was associated with a corresponding C1858T change in a 
majority of these patients . The clinical significance of this 
variant is being studied .
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1887
Critical role of B cell lineage in dictating 
response and non-response to hepatitis B 
vaccine; A retrospective and prospective 
study with healthy adults
Hiroyoshi Doi1,2, Sachiyo Yoshio1, Yuzuru Sakamoto1, 
Tomonari Shimagaki1, Hironari Kawai1, Nao Nishida1, 
Yosuke Osawa1, Hitoshi Yoshida2, Keiichiro yoneyama2, 
Masashi Mizokami1, Tatsuya Kanto1; 1National Center for 
Global Health and Medicine, Ichikawa, Japan; 2Showa Univer-
sity, Tokyo, Japan

Background and Aim: In the world, birth-dose hepatitis 
B (HB) vaccine has contributed significantly to the reduc-
tion of HBV disease burden in highly-endemic countries . 
However, HB vaccine failure still occurs in approximately 
5-10% of properly-vaccinated infants or adults . Even if 
vaccinated persons once acquire HBsAb, some of them fail 
to maintain sufficient titer of HBsAb for years over time . 
The aim of this study is to elucidate the immunological 
mechanism of HB vaccine-induced HBsAb acquisition and 
its maintenance, to further gain insight on the strategy 
against vaccine non-responders . Methods: We set one 
cohort for retrospective and one for prospective analysis . 
1) We enrolled healthy recipients who were vaccinated 
between 2010 and 2014 for the first time (three vacci-
nations in a series) (initial group, N=1150) or more than 
twice as a booster (booster group, N=705) in a health-care 
center of our university (retrospective study) . We exam-
ined the relationship between HB vaccine response and 
baseline demographics through medical records . 2) We 
enrolled healthy medical staffs who had lost HBsAb after 
previous vaccination in 2015 and 2016 (N=70) to assess 
the immune reaction . In order to estimate the sequence 
of antibody response, we examined the frequency of B 
cell lineage cells before and after the HB vaccination, such 
as memory B cells (Bmem), antibody-secreting plasmab-
lasts (PB) and plasma cells (PC) . Results: 1) In retrospective 
study, the responders who gained high HBsAb titers (>100 
mIU/ml) were 51 .9% of initial and 54 .0% of booster vacci-
nated groups, respectively . Non-responders, who failed to 
gain detectable HBsAb, were 10 .2% of initial and 9 .2% of 
booster groups, respectively . The factor correlating with no 
response was male gender . 2) In all vaccinated persons, the 
frequency of B-cells as a whole (CD19+ cells) was increased . 
In comparison of vaccine responders (gained HBsAb titer> 
10mIU/ml) with non-responders, HLA-DR expression on 
antibody-secreting cells (PB and PC) were increased after 
the vaccination, suggesting that such cells were more acti-
vated in responders . In persons who once responded but 
subsequently waned HBsAb titers, the frequency of Bmem, 
PB and PC was lower than those of who maintained HBsAb 

titers . Of particular interest, the frequency of IgG+IgD- 
class-switched B-cell before the vaccination was associ-
ated with acquired HBsAb titers in responders (p=0 .0001, 
R2=0 .2211) . Conclusion: In HB vaccination, activation of B 
cell lineage cells is crucially involved in the acquisition and 
maintenance of HBsAb . Pre-conditioning of class-switched 
B cells, IgG+IgD- phenotype, could be one of the strategies 
against HB vaccine non-responders .
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Mortality among Adults with Chronic Hepatitis 
B Infection in the United States (US) from 1999 
to 2010: Analysis of National Health and Nutri-
tion Examination Surveys (NHANES) Data
Kali Zhou, Eduard Poltavskiy, Jennifer L. Dodge, Norah Ter-
rault; University of California, San Francisco, San Francisco, CA

Background/Aims: Safe and highly effective antivirals for 
chronic hepatitis B (CHB) infection have been available in 
the US for more than a decade, but impact on mortality is 
unknown . Linked NHANES-national death index data was 
used to examine CHB mortality during a time period when 
antiviral therapy was available . Methods: NHANES partic-
ipants recruited between 1999-2010 were included if age 
≥20 years with complete hepatitis B serologies . Age- and 
sex-standardized mortality rates were calculated by CHB 
status for six-year cohorts: 1999-2004 (lamivudine/adefovir 
available) and 2005-2010 (entecavir/tenofovir available) . 
Hazard ratios (HR) for mortality were estimated with Cox 
regression . Interaction between CHB status and cohort 
was assessed to examine change in mortality over time . 
Results: Of 28,901 included NHANES participants, 1883 
(6 .5%) had prior infection (HBsAg-, anti-HBc+) and 115 
(0 .4%) had CHB (HBsAg+) . Those with CHB had mean age 
48 yrs, 37% were male, 35% with race/ethnicity of “other” 
which included Asian race, and 40% were foreign-born . 
Age- and sex-standardized mortality rates per 1000 person-
years decreased between the 1999-2004 and 2005-2010 
cohorts for CHB, prior infection and uninfected groups 
(Figure) . Compared to uninfected persons, the unadjusted 
HR for mortality was 1 .3 (95% CI 1 .1-1 .5; p=0 .003) for the 
prior infection group and 2 .4 (1 .2-4 .9; p=0 .02) for the CHB 
group . No interaction was seen between CHB status and 
era cohort (p=0 .61) . In the fully adjusted model, CHB in 
1999-2004 and 2005-2010 cohorts had a 2 .3-fold (95% 
CI 1 .0-5 .3; p=0 .05) and 2 .7-fold (95% CI 0 .7-11 .1; p=0 .17) 
higher hazard of death compared uninfected . Conclu-
sions: Among US adults with CHB, there is a trend towards 
lower mortality in recent years, but CHB infected persons 
still have at least 2-fold higher hazard of death compared 
to uninfected persons . While longer follow-up may be 
needed for decreases in CHB-associated mortality under 
antiviral therapy to be apparent, these results support 
continued efforts to increase screening and treatment 
uptake to maximize future reductions in CHB mortality .
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Suboptimal rates, trends and predictors of 
hepatitis B vaccination in a population-based 
sample of children and adolescents in the 
United States (U.S.) between 1999 and 2014
Michael H. Le1, Mehlika Toy2, Edward J. Gane3, Samuel So2, 
Mindie H. Nguyen4; 1Health Research and Policy, Stanford 
University School of Medicine, Stanford, CA; 2Asian Liver Cen-
ter, Stanford University School of Medicine, Stanford, CA; 
3University of Auckland, Auckland, New Zealand; 4Division of 
Gastroenterology and Hepatology, Stanford University Medi-
cal Center, Palo Alto, CA

Introduction: Transmission of the hepatitis B virus (HBV) 
is prevented most effectively by vaccination, which has 
been recommended in the U .S . for newborn since 1991 . 
The aims of this study were to determine trends in immu-
nization coverage and predictors of vaccination in children 
and adolescents in the USA . Methods: A total of 38,298 
children and adolescents (age <20) from the National 
Health and Nutrition Examination Survey (NHANES) from 
1999-2014 were included . Vaccination information was 
obtained from 35,646 participants through self-report or 
by household representative if the participant was <16 
years old . Those who received three doses of the vaccine 
were defined as vaccinated . Analyses were weighted to 
reflect the general population . Results: In children and 
adolescents, vaccine coverage increased from 61 .9% in 
1999-2000 to 83 .6% in 2013-2014 (p<0 .001) . By age group, 
vaccine coverage increased significantly from 1999-2002 
to 2009-2014 in subjects ≤5 years old (69 .7% to 76 .1% 
p<0 .001), 6-13 years old (71 .9% to 90 .2% p<0 .001), and 
14-19 years old (55 .7% to 85 .2% p<0 .001) . Similar increases 
were seen in males (67 .1% to 84 .1% p<0 .001) and females 
(65 .8% to 84 .8% p<0 .001) as well as in non-Hispanic 
Whites (67 .3% to 83 .5% p<0 .001), non-Hispanic Blacks 
(63 .1% to 84 .4% p<0 .001), Mexican American/Hispanics 
(67 .6% to 86 .3% p<0 .001), and other-multiracial ethnici-
ties (62 .8% to 87 .0% p<0 .001) . Data on Asian-Americans 
from 2011-2014 showed that vaccination in this group was 
83 .7% . Greater improvements in vaccine coverage were 
seen in foreign born individuals (57 .8% to 86 .6% p<0 .001) 
than in USA born individuals (67 .0% to 84 .3% p<0 .001) . 
Independent predictors of vaccination in children and 
adolescents were younger age, higher education, having 
health insurance, and having higher household income 

(Table) . Conclusion: Despite CDC recommendations for 
universal vaccination of infants, vaccine coverage remains 
suboptimal in children and adolescents, especially in lower 
socioeconomic population . Further efforts should be made 
to increase vaccine coverage in children and adolescents, 
especially in those who are older, uninsured, and lower 
income .
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HBV reactivation is rare in chronic hepatitis 
C patients with resolved HBV receiving direct 
acting antivirals: A systematic review and 
meta-analysis in cohort studies
Cheng Wang2,3, Guofeng Chen4, Jing Chen2, Dong Ji4, Bing Li4, 
Qing Shao4, Vanessa Wu2, Lin Wang2, Yudong Wang2, 
George Lau2,1; 1Gastroenterology & Hepatology, Humanity 
& Health Medical Centre, Hong Kong, Hong Kong; 2Human-
ity and Health Research Centre, Hong Kong, Hong Kong; 
3Department of Infectious Diseases, Nanfang Hospital, Guang-
zhou, China; 4Second Liver Cirrhosis Diagnosis and Treatment 
Center, 302 Hospital, Beijing, China

Background and Aim The increased global awareness of 
hepatitis B reactivation (HBVr) in chronic hepatitis C (CHC) 
patients coinfected with HBV treated with pan-oral direct 
acting antivirals (DAAs) had urged the update of AASLD/
EASL guidelines as well as add-in the black boxed warning 
of HBVr into the prescription information of DAAs . 
However, the adverse event was mostly reported by case 
report . We performed a systematic review and meta-anal-
ysis to compare the rate of HBVr in CHC patients coinfected 
with chronic HBV infection (hepatitis B surface antigen 
[HBsAg] positive) and resolved HBV infection (HBsAg nega-
tive with positive HBcAb) . Method A systematic search of 
English literature from database inception to 23 May 2017 
in Pubmed, Embase, Ovid, and Cochrane databases was 
conducted in May 2017 . Only cohort study and manuscript 
in English were included . A meta-analysis was conducted 
using a random effects model to assess the HBVr (primary 
outcome, defined by authors) and hepatitis due to HBVr 
(secondary outcome, defined by authors) . A meta-regres-
sion was conducted to identify sources of between-study 
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heterogeneity in the estimates of the reactivation rate . 
Publication bias was assessed using the Egger test . Anal-
ysis was done by Stata 13 . Result Of the 839 CHC patients 
coinfected with HBV from 9 cohort studies, 188 were with 
chronic HBV and 651 were with resolved HBV . The defini-
tion of HBVr and related hepatitis varied by studies . The 
pooled incidence rate of HBVr was significantly higher in 
CHC coinfected with chronic HBV (23 .9%, 95% confidence 
interval [CI] 13 .4-36 .0%, p=0 .08 for between-study hetero-
geneity) than in CHC coinfected with resolved HBV (0 .5%, 
95%CI: 0-1 .9%, p=0 .06 for between-study heterogeneity; 
p<0 .001 for between-group heterogeneity) . In the mean-
time, the pooled incidence rate of hepatitis due to HBVr 
was significantly higher in CHC coinfected with chronic 
HBV (3 .1%, 95%CI 0 .1-8 .5%, p=0 .25 for between-study 
heterogeneity) than in CHC coinfected with resolved HBV 
(0%, 95%CI 0-0 .3%, p=0 .99 for between-study hetero-
geneity; p<0 .001 for between-group heterogeneity) . No 
publication bias was presented in the estimates of HBVr 
(p=0 .31) and hepatitis due to HBVr (p=0 .30) . Baseline char-
acteristics (e .g . age, sex, genotype, proportion of unde-
tectable HBV DNA) were not associated with HBVr in 
both patients with chronic and resolved HBV (all p>0 .05) . 
Conclusion HBVr and hepatitis due to HBVr are rare in CHC 
patients with resolved HBV treated with pan-oral DAAs . 
No predictor was found for HBVr in CHC coinfected with 
resolved HBV receiving pan-oral DAAs .
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Prevalence and predictors of hepatitis B immu-
nization in adults without immunity for hepatitis 
B from 1999-2014: a population-based study of 
27,713 adults in the U.S.
Michael H. Le1, Mehlika Toy2, Edward J. Gane3, Samuel So2, 
Mindie H. Nguyen4; 1Department of Health Research and 
Policy, Stanford University School of Medicine, Stanford, CA; 
2Asian Liver Center, Stanford University School of Medicine, 
Stanford, CA; 3University of Auckland, Auckland, New Zea-
land; 4Division of Gastroenterology and Hepatology, Stanford 
University Medical Center, Palo Alto, CA

Introduction: Subjects who are hepatitis B surface anti-
body (HBsAb) negative represent a population that is at 
risk of infection and may need immunization to prevent 
transmission of the hepatitis B virus (HBV) . The aims of 
this study were to determine trends in vaccine coverage 
and predictors of vaccination in adults with no evidence 
of immunity in the United States (USA) . Methods: A total 
of 39,204 adults (age≥20) who participated in the National 
Health and Nutrition Examination Survey from 1999-2014 
and underwent serology testing were included in this 
study . Of those, 35,125 subjects provided their self-re-
ported immunization history . Those who received three 
vaccine doses were defined as vaccinated . HBsAb-nega-
tive subjects were considered to have no evidence of 
immunity . All analyses were weighted to generate results 
that reflect the USA population . Results: Overall, 78 .9% 
(n=27,713) of adults had no evidence of immunity . In this 
group, from 1999-2002 to 2009-2014, vaccination has 
significantly increased from 10 .3% to 23 .9% (p<0 .001) . 
Coverage increased significantly by age group, with the 
highest vaccination in those age 20-35 (17 .0% to 54 .1% 

p<0 .001) and the lowest in those older than 65 (2 .56% 
to 11 .5% p<0 .001) . By gender, similar changes were seen 
in male (10 .4% to 22 .6% p<0 .001) and female (10 .2% to 
25 .2% p<0 .001) . Subjects who were non-Hispanic White 
(9 .07% to 21 .5%, p<0 .001), non-Hispanic Black (17 .6% to 
31 .1% p<0 .001), Mexican-American/Hispanic (10 .3% to 
27 .5% p<0 .001), and other-multiracial (15 .1% to 31 .5%, 
p<0 .001) also showed improvements in vaccine coverage . 
Furthermore, greater improvements in vaccine coverage 
were seen in foreign born individuals (8 .83% to 25 .9% 
p<0 .001) than in US-born individuals (10 .5% to 23 .5% 
p<0 .001) . Independent predictors of vaccination in at risk 
adults were younger age, female, higher education level, 
and Mexican-American/Hispanic, non-Hispanic Black, and 
other-multiracial ethnicity (Table) . Conclusion: Despite 
significant improvements in vaccine coverage in adults 
without evidence of immunity, vaccine coverage remains 
suboptimal . Further efforts must be made to educate and 
immunize adults that may be at risk of infection .
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Severe Acute Hepatitis B: Predictive Clinical 
and Demographic Factors
James R. Bailey, Moaz Abdelwadoud, Anna Christina Dela 
Cruz; University of Kentucky, Lexington, KY

Background: There has been a 114% increased incidence 
of acute hepatitis B (HBV) in Kentucky, West Virginia 
and Tennessee, from 2009-2013, while the incidence has 
remained stable in the rest of the US . Current guidelines 
suggest treatment for severe acute hepatitis B (SAHBV) 
and acute liver failure but are based on limited data . Risk 
factors for development of SAHBV have also not been 
well-established . Aims: To determine the clinical and 
demographic factors associated with SAHBV . Methods: 
Patients admitted with acute HBV at our tertiary referral 
center at the University of Kentucky from 2014-2015 
were evaluated . The diagnosis of SAHBV required 2 of 
3 of these criteria: total bilirubin ≥ 10, INR ≥ 1 .6 or any 
degree of hepatic encephalopathy . Baseline characteris-
tics in patients with and without SAHBV were compared 
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using a t test for continuous variables or a Chi-square 
analysis for categorical variables . Multivariate regression 
analysis was performed to identify predictive factors for 
SAHBV . Follow-up period was 21 days . Results: All of the 
89 patients admitted with acute hepatitis B were Cauca-
sians, 52% were females, and the mean age was 41 .8 (SD ± 
9 .6) years . About one third (33 .7%) had SAHBV and 14 .6% 
presented with acute liver failure . Positive hepatitis C anti-
body was found in 27 .3% . 20 .2% were cirrhotic . 47% were 
started on antiviral (Tenofovir or Entecavir) medications . 
N-acetylcysteine was given in 26% . 2 patients underwent 
liver transplantation and 2 patients died . Compared to 
those without SAHBV, the proportion of cirrhotic patients 
was higher among the SAHBV group (43 .3% vs . 8 .5%, 
p<0 .001) . Serum albumin was lower in patients with SAHB 
(1 .96 vs . 2 .47, p<0 .001) . There was no difference in age, 
gender, BMI, peak ALT and AST, HBV DNA, or alcohol 
abuse history between the two groups . Although there 
were more females among those with SAHBV, the differ-
ence was not statistically significant (60% vs . 40% males, 
p=0 .263) . On regression analysis, albumin was the only 
significant factor associated with SAHBV (OR 0 .034, 95%CI 
0 .003-0 .406) . Conclusion: Although there was a higher 
proportion of patients with cirrhosis among patients 
with SAHBV, albumin was the only significant predictor 
for SAHBV in our cohort, with an increasing albumin level 
associated with a reduced likelihood of SAHBV . Gender, 
age, BMI, alcohol abuse, hepatitis B viral load and the pres-
ence of cirrhosis did not affect the likelihood of SAHBV . 
Disclosures:

The following people have nothing to disclose: James R . Bailey, 
Moaz Abdelwadoud, Anna Christina Dela Cruz

1894
Hepatitis B Virus Reactivation Rate is Consid-
erably High during Sorafenib Therapy without 
Antiviral Treatment in Patients with Advanced 
Hepatocellular Carcinoma
Sang Jun Suh, Hyung Joon Yim, Han Ah Lee, Tae Hyung Kim, 
Young-Sun Lee, Young Kul Jung, Ji Hoon Kim, Yeon Seok Seo, 
Jong Eun Yeon, Kwan Soo Byun, Soon Ho Um; Internal Med-
icine, Korea University Medical College, Seoul, Korea (the 
Republic of)

Background/Aim Sorafenib is the standard treatment for 
advanced hepatocellular carcinoma (HCC) . However, the 
influence of sorafenib on the replication of HBV remains 
unknown . Herein, we evaluated the rate of HBV reac-
tivation during sorafenib therapy in chronic hepatitis B 
(CHB) patients with advanced HCC . Patients and Methods 
Four hundreds thirty five advanced HCC patients who 
visited three hospitals affiliated with Korea University 
from January 2004 to December 2012 were retrospectively 
reviewed . Among them, 327 patients were HBsAg positive . 
Two hundred sixty four received antiviral therapy before 
initiation of sorafenib therapy, and 64 patients were treat-
ment naive with regard to anti-HBV therapy . Patients who 
received sorafenib less than 4 weeks, those who had not 
follow-up HBV DNA value, and patients who received 
other treatment than sorafenib were excluded . Finally, 
133 and 28 patients were analyzed, respectively in each 
group . HBV reactivation were defined as increase of HBV 
DNA >10 times of baselines or ≥ 2000 IU/mL in patients 
with baselines HBV DNA < 2000 IU/mL . We further inves-
tigated reactivation rates in propensity score matched 
liver cirrhosis patients without HCC . Results Mean age was 

54 .87±9 .34 and 83 .2% were male . All patients were Barce-
lona Clinic of Liver Cancer Stage C and the sum of tumor 
diameter was 10 .42±5 .78 cm . Mean baseline HBV DNA 
level was 2 .84±1 .60 log IU/mL . Median survival was 5 .97 
months . At 12, 24, and 48 weeks of the sorafenib therapy, 
HBV reactivation occurred in 5 .26%, 12 .0%, 14 .3% of anti-
viral therapy group while it developed in 28 .6%, 39 .3%, 
and 42 .9% of HBV therapy naïve group, respectively . The 
reactivation rates was significantly higher in patient who 
didn’t received antiviral therapy (p = 0 .001) . The antiviral 
therapy (HR 0 .250, C .I . 0 .104-0 .604, p = 0 .002) was indepen-
dent factor related to HBV reactivation by logistic regres-
sion analysis . When the 28 HBV therapy naive HCC patients 
who received sorafenib were compared with propensity 
score matched 84 HBV therapy naïve liver cirrhosis patients 
without HCC, the cumulative reactivation rates were also 
significantly higher in the former group by log-rank test 
(p <0 .001) . Conclusion The risk of HBV reactivation is high 
in CHB patients receiving sorafenib due to advanced HCC . 
It would be necessary to administer pre-emptive antiviral 
therapy before sorafenib initiation .
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1895
Application of Different Hepatitis B Treatment 
Guidelines to a Cohort of Infected Adults
Ruth Link-Gelles1, Alexander J. Millman1, Karen E. Kim2, 
Su H. Wang3, Perry Pong4, Christopher L. Bowlus5, 
Aaron M. Harris1; 1Centers for Disease Control and Preven-
tion, Atlanta, GA; 2University of Chicago, Chicago, IL; 3Center 
for Asian Health, Saint Barnabas Medical Center, Livingston, 
NJ; 4Charles B. Wang Community Health Center, New York, 
NY; 5Davis School of Medicine, University of California, Davis, 
Sacramento, CA

Background: Hepatitis B virus (HBV) treatment guidelines 
are issued by several organizations and are not completely 
aligned . Guidelines require different tests and have 
different laboratory cutoffs to make treatment determi-
nations leading to confusion for providers and potential 
missed treatment opportunities . To compare the guide-
lines, we evaluated a cohort of hepatitis B surface antigen 
(HBsAg)-positive individuals and determined treat-
ment indication under three commonly used guidelines . 
Methods: The CDC funded a three year community-based 
initiative to improve testing and linkage to care among 
foreign-born persons with chronic HBV infection at three 
U .S . sites starting in October 2014 . Sites included part-
nerships with state/local public health, healthcare clinics, 
and community-based organizations to develop commu-
nity-based strategies to screen foreign-born persons for 
HBsAg . Sites collected demographic and clinical informa-
tion, including laboratory results and HBV treatment infor-
mation in HBsAg-positive individuals . We applied the 2015 
World Health Organization (WHO), 2004 U .S . Panel, and 
2009 AASLD HBV treatment guidelines to determine the 
number of individuals 1) indicated to receive treatment 
under each guideline, and 2) with conflicting treatment 
indications . Results: As of April 25, 2017, 615 (7 .4%) of 
8,304 individuals screened for HBV tested HBsAg-positive . 
HBsAg-positive individuals ranged in age from 39 to 52 
years, and 47% were female . A total of 101 (16%) were 
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treated . WHO guidelines require alanine aminotrans-
ferase (ALT) and HBV DNA results to determine treatment 
indication and 87/537 (16%) individuals with data were 
indicated to receive treatment; 39/87 (45%) were treated . 
U .S . Panel guidelines require ALT, HBV DNA, and hepa-
titis B e antigen (HBeAg) results and 91/511 (18%) indi-
viduals with data were indicated to receive treatment; 
39/91 (43%) were treated . AASLD guidelines require ALT, 
HBV DNA, and HBeAg results though some ambiguity 
exists for treatment indications for some combinations 
of test results . Under AASLD, 49/468 (10%) individuals 
with needed data were indicated to receive treatment; 25 
(51%) were treated . Conclusions: Although differences in 
treatment indications did not vary substantially, 39 indi-
viduals had different treatment indications depending 
on the guidelines used . These discrepancies could lead to 
confusion for providers and potential missed opportuni-
ties for effectively reducing HBV-related morbidity and 
mortality . Additionally, regardless of guideline, only about 
half of individuals with a treatment indication were actu-
ally treated, indicating additional opportunities for inter-
vention .
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1896
High Rates of Current & Past HBV Infection with 
Increasing Age and in Foreign-Born: Impor-
tance of Hepatitis Core Antibody Testing
Su H. Wang1, Nicole Bannister1, Aaron M. Harris2, Ruth Brog-
den1, Wen-Chi Chen1, Judy Yuen1, Tyler Jiang1, Shijian Li3; 
1Center for Asian Health, Saint Barnabas Medical Center, West 
Orange, NJ; 2Division of Viral Hepatitis, Center for Disease 
Control and Prevention, Atlanta, GA; 3SUNY College at Old 
Westbury, Old Westbury, NY

Background Globally, 2 billion people have been exposed 
to hepatitis B virus (HBV) with 240 million currently 
infected. Much of the world is endemic for HBV, and CDC 
recommends screening people from these areas. In the US, 
New Jersey (NJ) has the 4th largest Asian population, and 
21% of the state is foreign-born (FB). HBV exposure rates 
may be higher in these groups, placing them at risk of HBV 
reactivation with immunosuppressive therapy. Methods 
From 2014-17, a multi-pronged screening program from 
a community hospital tested for hepatitis B surface Ag 
(HBsAg), hepatitis B surface Ab (HBsAb), and hepatitis 
B core antibody, total (HBcAb). We examined serology 
results for infection and immunity patterns based on age 
and origin. Results We screened 1219 people via primary 
care, health fairs, and free coupons. Seven percent were 
HBsAg+ (infected), 52% HBsAb+ (immune), 38% HBsAb- 
(susceptible), and 4% isolated HBcAb+. Of the immune, 
54% were from vaccine and 45% previously infected. 
HBV infection, past or current, was found in 34% of all 
screened and increased with age. Of the screened, 74% 
were FB, and compared to US-born, showed higher rates 
of infection (9% vs 1%, p<0.001), overall immunity (57% 
vs 37%, p<0.001), and immunity from infection (30% vs 
4%, p<0.001). US-born were more immune from vaccine 
(33% vs 26%, p<0.05) though rates were <50% even in <24 
year olds. Overall, immunity due to infection increased 

with age, and vaccine-related immunity decreased with 
age (table). Household contacts of HBV infected were 
more likely to be ever-infected (60% vs 34%, p<0.0001) 
or currently infected (18% vs 7%, p<0.0001). Conclusion 
Higher rates of HBV infection, past and current, were 
found in FB and with increasing age. Higher immunity 
from vaccine in the younger groups correspond to the 
global adoption of childhood HBV vaccine. Household 
contacts had higher current and past infection rates. 
Hepatitis B reactivation can occur in persons with current 
or previous infection, and the high rates of HBcAb+ seen 
in at-risk groups (44% of FB, 41% of >65 year olds, 60% 
of household contacts) emphasize the importance of HBV 
screening inclusive of HBcAb testing.

HBV Serology Results: All & By Age Groups, Origin and in 
Household Contacts
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A dynamic change in Albumin-Bilirubin grade 
can effectively stratify patient’s risk for devel-
oping hepatocellular carcinoma for patients 
treated with entecavir
Jungyoon Kim, Wonyong Jo, Dong Hyun Sinn, Wonseok Kang, 
Geum-Youn Gwak, Yong-Han Paik, Moon Seok Choi, Joon 
Hyeok Lee, Kwang Cheol Koh, Seung Woon Paik; Samsung 
medical center, Seoul, Korea (the Republic of)

Background: Recently, albumin-bilirubin (ALBI) grade was 
reported as a useful tool for assessing hepatic reserve in 
patients diagnosed with hepatocellular carcinoma (HCC) . 
We evaluated the effects of a dynamic change in ALBI 
grade during entecavir therapy and assessed whether it 
can stratify patient’s risk for HCC . Methods: A total of 
894 treatment-naïve, chronic hepatitis B patients [age: 
47 .9±10 .5, male: 573 (64 .1%), hepatitis B e antigen (HBeAg) 
positive: 492 (55 .0%)], who started entecavir therapy 
between January 2007 and June 2012 were analyzed . 
Patients were categorized into four groups based on the 
level of dynamic change in ALBI grade (group 1 = ALBI 
grade 1 at baseline and year 1; group 2 = ALBI grade ≥ 2 
at baseline and improved to ALBI grade 1; group 3 = ALBI 
grade 1 at baseline and aggravated to ALBI grade ≥ 2; 
group 4 = ALBI grade ≥ 2 at baseline and year 1) . Results: 
During a median 5 .6 years of follow-up (range: 1 .0 – 10 .2 
years), HCC was diagnosed in 100 patients (11 .2%) . The 
baseline ALBI score was an independent factor associated 
with HCC development (multivariable adjusted hazard 
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ratio (HR) (95% confidence interval (CI)) = 2 .03 (1 .25-
3 .27), p = 0 .004, adjusted for age, sex, HBeAg, HBV DNA, 
platelet, ALT, and PT) . At year 1, ALBI score was improved 
from the baseline (median: -2 .69 to -2 .96, p < 0 .001), and 
ALBI score at year 1 was also an independent factor asso-
ciated with HCC development (multivariable adjusted HR 
(95% CI) = 2 .19 (1 .19-4 .02), p = 0 .012, adjusted for age, sex, 
HBeAg, baseline HBV DNA, HBV DNA levels, platelet, ALT, 
PT at year 1) . The cumulative incidence rate at 5-year was 
significantly different according to the dynamic status of 
ALBI grade (7 .9%, 7 .7%, 17 .4% and 26 .7% for group 1 (n = 
511), group 2 (n = 229), group 3 (n = 18), and group 4 (n = 
136), respectively) . Conclusion: A dynamic change in ALBI 
grade could stratify patient’s risk for HCC . Those without 
improvement or aggravated ALBI grade at 1 year warrant 
careful attention for the increased HCC risk .
Disclosures:
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1898
Development and Validation of a Risk Score 
for Hepatocellular Carcinoma in Chronic 
Hepatitis B Patients under Antiviral Treatment
Yao-Chun Hsu1, Terry Cheuk-Fung Yip2, Hsiu-Jon Ho3, Vin-
cent W. Wong2, Hashem B. El-Serag4, Teng-Yu Lee3, Ming-Shi-
ang Wu5, Jaw-Town Lin1, Grace L. Wong2, Chun-Ying Wu3; 
1Department of Internal Medicine, Fu-Jen Catholic University, 
New Taipei City, Taiwan; 2The Chinese University of Hong 
Kong, Hong Kong, Hong Kong; 3Taichung Veterans General 
Hospital, Taichung, Taiwan; 4Baylor College of Medicine, 
Houston, TX; 5National Taiwan University Hospital, Taipei, 
Taiwan

Background: Risk scores developed from untreated patients 
with chronic hepatitis B (CHB) may not adequately predict 
hepatocellular carcinoma (HCC) in patients under antiviral 
treatment . Objectives: This study aimed to develop and 
validate a predictive score for HCC in CHB patients contin-
uously treated with entecavir or tenofovir . Methods: The 
risk score was developed using data from a nationwide 
cohort of 25,874 patients through analysis of the Taiwan 
National Health Insurance Research Database, and was vali-
dated by a territory-wide cohort of 25,839 patients from 
the Hong Kong Hospital Authority Database . From the 
variables determined by multivariate Poisson regression 
models that included the duration on therapy, cirrhosis, 
age, the interaction between cirrhosis and age, male sex, 
and diabetes mellitus, we computed a scoring system 
from -3 to 19 points and measured its discrimination and 
calibration performance . Results: During the follow-up, 
709 (2 .74%) and 1,117 (4 .32%) patients developed HCC 
in the development and validation cohorts, respectively, 
with a 3-year cumulative incidence of 3 .90% (95% CI, 
3 .60-4 .20%) and 6 .04% (95% CI, 5 .69-6 .40%), respectively . 
The risk score achieved a Harrell’s c-index of 0 .84 (95% 
CI, 0 .82-0 .85) in the development dataset and 0 .82 (95% 
CI, 0 .81-0 .83) in the validation counterpart . The predicted 
risks were well calibrated with actual HCC occurrence in 
both cohorts . A score <5, 5~13, and ≥14 points distinctly 
stratified patients at low, intermediate, and high risks . 
Conclusions: A risk score built on simple parameters was 
developed and externally validated to predict the occur-
rence of HCC in CHB patients who continuously received 
entecavir or tenofovir .

The determinants of and the risk score for HCC in CHB 
patients treated with entecavir or tenofovir

The risk score ranges from -3 to 19 points
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Do HBsAg concentrations > 4 log10IU/ml 
represent a risk for mother to child transmis-
sion of HBV infection in all chronic hepatitis B 
patients?
Ivana Carey, Marie-Ange McLeod, Matthew Bruce, Bo Wang, 
Enoka Gonsalkorala, Ruth Byrne, Geoffrey M. Dusheiko, 
Kosh Agarwal; Institute of Liver Studies, King’s College Hospi-
tal, London, United Kingdom

EASL 2017 HBV guidelines recommend therapy in last 
pregnancy trimester in HBV patients with HBsAg levels 
>4log10IU/ml to prevent mother to child transmission 
(MTCT) and are based on studies in genotypes B&C . 
Aim:To investigate whether HBsAg level impacted on 
HBV MTCT in a single centre multi-genotypes cohort . 
Cohort:26537 pregnant women were tested for HBV at 1st 
trimester (1 .1 .2011–31 .12 .2015) . 496(1 .8%) were HBsAg+ 
and referred to Hepatitis Service to review liver disease 
& MTCT risk . 57 patients(pts) were already on tenofovir 
due to advanced liver fibrosis before pregnancy . 442 
HBsAg+pts not on therapy prior to pregnancy and with 
>1 year post-partum follow-up with HBV MTCT outcomes 
for their children were included in analysis . All children 
had vaccine at birth; children of HBeAg+mothers or/and 
with HBV DNA>200,000IU/ml=5 .3log10IU/ml received HBV 
immunoglobulin at birth . Methods:HBeAg status, HBV 
DNA viral load, HBsAg levels [both log10IU/ml] and ALT 
were tested at 2nd & 3rd trimester (gestation wks 24& 34) . 
HBV genotypes were determined (only in HBV DNA>50IU/
ml) by population sequencing . Comparison between 
genotypes and serological/virological markers was under-
taken with results presented as medians . Results:HBV 
genotype distribution was:A12%, B10%, C9%, D14%, 
E38% & 76/442(17%) had undetermined genotype . 
58/442(13%)pts were HBeAg+ .72/442(16%) pts had HBV 
DNA>5 .3log10IU/ml at 2nd trimester (50 were HBeAg+) and 
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were started on tenofovir to prevent MTCT .141/442(32%) 
pts had HBsAg>4 log10IU/ml .46/442(10%) pts had simul-
taneously HBV DNA>5 .3log10IU/ml and HBsAg>4 log10IU/
ml(all on therapy to prevent MTCT), predominantly geno-
types B&C pts . HBsAg levels were higher in genotypes A&E 
pts with low HBV DNA(p=0 .001)(Figure) . Only HBV DNA 
declined, but not HBsAg in treated pts at 3rd trimester(-
Figure) . There was no case of MTCT overall, including 94 
untreated women with HBsAg>4log10IU/ml (all HBeAg 
negative, low HBV DNA, predominantly infected with 
genotypes A(n=21), D(n=13)&E(n=54)) . Conclusions:HBV 
genotypes impact on HBsAg levels . No MTCT occurred 
in untreated patients with HBsAg>4 log10IU/ml, but HBV 
DNA<200,000IU/ml .
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Web-based education program improves 
patient education and understanding of 
chronic Hepatitis B
Enoka Gonsalkorala1, Tiong Yeng Lim1, Ruth Byrne1, 
Kath Oakes1, Sarah Montague1, Ivana Carey1, Miriam Levy2, 
Kosh Agarwal1; 1Institute of Liver Studies, King’s College, Lon-
don, United Kingdom; 2Gastroenterology and Hepatology, 
Liverpool Hospital, Liverpool, NSW, Australia

Background . Patients with chronic Hepatitis B (CHB) 
often have limited understanding of their illness due to 
cultural, language and lack of peer support barriers . This 
can impact on clinic attendance and adherence to antiviral 
therapy . ‘Understanding Hepatitis B’ (UHB) is an educa-
tion program utilizing a metaphorical ‘Hepatitis B Bear’ to 
illustrate the phases of infection, its relationship to clinical 
outcomes and management, with a focus on self-man-
agement . The program includes a web-based YouTube 
video, smart phone application and literature . We 
assessed whether integrating this program in to routine 
care would improve patients understanding of CHB infec-
tion and management in a multi-ethnic cohort . Methods . 
Newly referred patients with CHB, and, patients estab-
lished on antiviral therapy attending the Viral Hepatitis 
Service at King’s College Hospital, were invited at random 
to participate . Self-administered questions pertaining to 
mode of infection, phases of infection and management 
were completed . This was followed by the UHB video 
and targeted education . The questionnaire was repeated 

following the video and at follow up visit . Results . 50 new 
patients (Naive) and 46 patients on antiviral therapy (AVT) 
participated in the study . Majority were male (74/96 74%) 
with a medium age of 37 yrs (21-67) . Region of birth was 
West Africa (55%), Europe (21%), Asia (17%) and other 
(7%) . The proportion of patients who had completed 
primary, secondary and postsecondary education was 4%, 
33% and 63% respectively . Table 1 outlines the propor-
tion of correct responses pre and post UHB according 
to patient status . Patients reported their level of under-
standing at baseline as ‘not very much’ 19/96 (20%), ‘little’ 
62/96 (66%) and ‘a lot’ 13/96 (14%), and improved to 4/96 
(4%), 20/96 (21%) and 72/96 (75%) respectively following 
the UHB program . 73% and 76% of patients respectively, 
strongly agreed that: UHB increased their understanding 
of CHB and would recommend the program to others . 
Conclusion . At baseline patients had poor understanding 
of CHB . In this real-life, multi-ethnic cohort of patients, a 
conceptual ‘Bear’ educational tool with simple web-based 
video and smart phone application significantly improved 
knowledge on aspects of CHB infection and management . 
Improving patient understanding is critical to optimizing 
clinical outcomes .

Table 1 .
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Reactivation of Hepatitis B in Patients With 
Isolated Hepatitis B core Antibody Who 
Received Chemotherapy: Meta-analysis
Niharika Samala1, Anthony Loria2, Anusha Tanguturi3, 
Marc G. Ghany4; 1Gastroenterology, Indiana University, Indi-
anapolis, IN; 2Medicine, Virginia Commonwealth University, 
Richmond, VA; 3Graduate Medical Sciences, Boston Univer-
sity Scool of Medicine, Boston, MA; 4Liver Diseases Branch, 
National Institutes of Health/National Institute of Diabetes 
and Digestive and Kidney Diseases, Bethesda, MD

Introduction: Patients who have recovered from acute 
or chronic hepatitis B virus (HBV) infection are at risk for 
HBV reactivation (RA) during immunosuppression, chemo-
therapy or hematopoietic stem cell transplantation (HSCT) . 
RA may be associated with ALT flares, hepatic decompen-
sation or death . RA can be mitigated through the use of 
nucleos(t)ide analogue (NA) therapy, however exposing 
all patients to NA therapy poses the risk of over treat-
ment . The potential for serious complications following 
RA underscores the importance of determining whether 
prophylactic therapy with nucleos(t)ide analogs prior to 
chemotherapy is an effective alternative to a more conser-
vative wait and treat approach . Aim: To determine the 
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rate of RA rate in resolved HBV patients who underwent 
chemotherapy and or HSCT (chemo/HSCT) and received 
prophylactic anti-viral therapy compared to observation . 
Methods: We performed a literature search on April 17, 
2014 of four databases, Pubmed, Embase, Clinical trials .
gov and Cochrane for human studies published in English 
between January 1990 to April 2014, that reported RA 
in patients with current or resolved HBV who received 
chemo/HSCT . Studies were classified into those where 
isolated anti-HBc positive patients received NA prior to 
chemo/HSCT and those where wait and treat approach 
was taken (observation) . Review articles, studies on co-in-
fected patients and duplicate studies were excluded after 
independent review . RA was considered as an increase in 
HBV DNA ≥1 log or reverse seroconversion (reappearance 
of HBsAg in a person with resolved disease) . Metaprop 
package in R studio software was used to calculate pooled 
proportions . Fixed effects model was used to analyze the 
data . Results: 21 of 407 articles met our search criteria, 
of which 16 were retrospective studies including two 
articles where additional cross-sectional and prospective 
data were presented; 4-prospective; 1-RCT . Three studies 
reported prophylactic treatment (entecavir in 2 and lami-
vudine in 1) . The HBV RA rate was 3% (95% CI- 1%-9%) 
among studies where anti-viral prophylaxis was instituted 
and 10% (95% CI- 6%-11%) in observational studies . 
All cause mortality in the observational studies was 3% . 
Mortality associated with fulminant hepatic failure in 
the observational cohort was 25% in those who reacti-
vated and did not receive prophylactic treatment, while 
no deaths were seen in those who received prophylactic 
treatment . Conclusion: Antiviral prophylaxis was associ-
ated with lower RA and mortality rates compared to a 
wait and treat approach in patients with recovered HBV . 
These data suggest antiviral prophylaxis is the preferred 
method for management of HBV reactivation .
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Feasibility of strategic monitoring in patients 
with prior HBV exposure undergoing anti-CD20 
monoclonal antibody therapy: a prospective 
observational study
Wai-Kay Seto, Lung-Yi Mak, Sze Hang Kevin Liu, 
Ka-Shing Cheung, James Fung, Danny Wong, Ching-Lung Lai, 
Man-Fung Yuen; Medicine, The University of Hong Kong, 
Hong Kong, Hong Kong

Background: The use of anti-CD20 monoclonal antibody 
therapy for malignant and non-malignant diseases is 
increasing worldwide with the availability of biosimilars . 
The feasibility of a simple monitoring strategy based on 
hepatitis B virus (HBV) serology and liver biochemistry in 
hepatitis B surface antigen (HBsAg)-negative, antibody to 
the hepatitis B core antigen (anti-HBc)-positive individuals 
receiving rituximab-containing chemotherapy has not 
been explored . Methods: From October 2013 onwards, we 
recruited HBsAg-negative, anti-HBc-positive Asian patients 
with baseline undetectable serum HBV DNA (<20 IU/mL), 
diagnosed with lymphoid malignancies and receiving anti-
CD20 monoclonal antibodies (rituximab, ofatumumab 
or obinutuzumab) . Liver biochemistry, HBV serology and 
serum HBV DNA levels were prospectively monitored every 
4 weeks up to 2 years . Upon HBV reactivation, defined 

by detectable HBV DNA, the monitoring interval was 
intensified to every 2 weeks . Entecavir was started upon 
active HBV disease, defined as either hepatitis B surface 
antigen (HBsAg) seroreversion, or biochemical hepatitis 
(alanine aminotransferase (ALT) >60 U/L for men, >38 
U/L for women) . This study was terminated in May 2017 
upon territory-wide adaptation of antiviral prophylaxis in 
the Hong Kong public health system . Results: 83 consec-
utive HBsAg-negative, anti-HBc positive patients (mean 
age 68±11 .4 years, 57 .8% male), with a median follow-up 
duration of 68 (range 4-104) weeks, were recruited . In this 
interim analysis of 70 patients, the cumulative 2-year HBV 
reactivation rate calculated by the Kaplan-Meier method 
was 23 .3%, with the median HBV DNA level at reactiva-
tion 94 (range 22-1040) IU/mL . Patients with negative 
antibody to HBsAg (anti-HBs) levels, when compared to 
anti-HBs positive patients, had a significantly higher rate 
of reactivation (41 .2% vs 15 .0%, p=0 .005) . Among the 14 
patients (20 .0%) who developed reactivation, 7 (50%) 
progressed to active HBV disease after a median duration 
of 9 (range 2-16) weeks (median HBV DNA 69,600 IU/mL), 
of which 6 (85 .7%) developed HBsAg seroreversion and 
5 (71 .4%) developed biochemical hepatitis (ALT ranging 
32-96 U/L) . Entecavir successfully controlled all 7 cases of 
active HBV with subsequent ALT normalization and HBV 
DNA becoming undetectable, without any cases of hepatic 
decompensation . Conclusion: In occult viral carriers 
receiving anti-CD20 monoclonal antibodies, regular moni-
toring of liver biochemistry and HBV serology could be a 
feasible alternative to antiviral prophylaxis or HBV DNA 
monitoring, especially in resource-constrained regions . 
(ClinicalTrials .gov identifier NCT 03155984) . 
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1903
Can Quantitative HBsAg Threshold Predict 
High Viral Load and Risk of Mother to Child 
Transmission? Like Life, You Get What You Pay 
For
Cynthuja Thilakanathan1,2, Gabrielle Wark1, Michael Maley1, 
Scott Davison1, Aimei Lee1, Anne L. Glass1, Nicho-
las A. Shackel1,2, Vi Nguyen1, Kathy Jackson3, Joseph Lawler4, 
Stephen Locarnini3, Miriam Levy1,2; 1Gastroenterology, Liv-
erpool Hospital, Sydney, NSW, Australia; 2Medicine, Univer-
sity of New South Wales, Sydney, NSW, Australia; 3Victorian 
Infectious Diseases Reference Laboratory, Melbourne, VIC, 
Australia; 4Gastroenterology, Bankstown-Lidcombe Hospital, 
Sydney, NSW, Australia

Background: Maternal viral load has been used to predict 
risk of mother to child transmission (MTCT) with guide-
lines suggesting a cut-off of 6-7 log10 IU/ml . Quantitative 
HBsAg (qHBsAg) has been reported to predict MTCT with 
some promising results . As hepatitis B is endemic to many 
developing countries, the use of qHBsAg as a cheaper 
alternative or as a screening tool to predict MTCT needs to 
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be examined . Method: HBsAg positive mothers were iden-
tified by routine antenatal testing from two tertiary hospi-
tals between the years 2008 to 2015 . Women with viral 
load >6 .5 log10 IU/mL in second trimester were offered 
AVT . Babies received Hepatitis B immunoglobulin and the 
hepatitis B vaccination as per guidelines . MTCT was deter-
mined by testing for HBsAg in infants at least 3 months 
after vaccination . Maternal antepartum qHBsAg testing 
was performed where samples were sufficient . Results: 
Of 558 HBsAg positive mothers identified, 523 mothers 
had sufficient samples for qHBsAg testing . A weak posi-
tive correlation (R=0 .536) was found between qHBsAg 
and maternal viral load . A qHBsAg of ≥4 log10 IU/mL was 
found to predict a maternal viral load of ≥ 6 log10 IU/mL 
with a sensitivity of 70 .5%, specificity of 91 .0%, positive 
predictive value (PPV) of 70 .5% and negative predictive 
value (NPV) of 91 .0% . HBeAg positive status was better 
able to predict high viral load with a sensitivity of 93 .4%, 
specificity of 92 .3%, PPV of 78 .6% and NPV of 97 .9% . 
Conclusion: Using qHBsAg ≥4 log10IU/mL as a threshold to 
consider DNA testing, 76 .7% (n=451) of DNA testing could 
be avoided, although 6 .9% of high viral load women 
would be missed . Using positive HBeAg as a threshold 
to consider DNA testing, 72 .3% (n=378) of DNA testing 
could be avoided but 1 .5% of high risk women would be 
missed . Thus, qHBsAg to predict maternal viral load and 
thus risk of MTCT has limited utility . HBeAg positive status 
is a better tool but neither are perfect .
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1904
ALT Flares are Associated with Increased 
Rates of HBeAg Seroconversion and HBV DNA 
Decline in Chronic Hepatitis B Infection: A 
Prospective Cohort Study from the Hepatitis B 
Research Network (HBRN).
Mayur Brahmania1, Manuel Lombardero2, Bettina E. Hansen3, 
Norah Terrault4, Anna S. Lok5, Robert Perillo6, Steven H. Belle2, 
Adrian Bisceglie7, Jordan J. Feld1, William M. Lee8, 
Michael W. Fried9, Harry L. Janssen1; Hepatitis B Research 
Network; 1Gastroenterology, University of Toronto, Toronto, 
ON, Canada; 2Epidemiology, University of Pittsburgh, Pitts-
burgh, PA; 3Gastroenterology, University of Toronto, Toronto, 
ON, Canada; 4Gastroenterology, University of California-San 
Francisco, San Francisco, CA; 5Gastroenterology, University of 
Michigan, Ann Arbor, MI; 6Gastroenterology, Baylor Univer-
sity Medical College, Dallas, TX; 7Gastroenterology, Univer-
sity of St Louis, St Louis, MO; 8Gastroenterology, University of 
Texas Southwestern Medical Centre, Dallas, TX; 9Gastroenter-
ology, University of North Carolina, Chapel Hill, NC

Background: The incidence and clinical outcomes of ALT 
flares during the natural history of chronic hepatitis B 
(CHB) infection has not been well described . Our aim was 
to address this gap in knowledge . Methods: The Hepa-
titis B Research Network (HBRN) is an observational cohort 
study of adults enrolled at 21 sites in North America . Data 
were collected at recruitment, with follow-up at weeks 
12, 24, and every 24 weeks thereafter . The analysis was 
restricted to adults without hepatic decompensation, 
immunosuppression and/or antiviral therapy 6 months 
prior to enrollment . Events within 60 weeks of an ALT 
flare were considered related to the flare . ALT flares were 
defined as 10x the ULN (i .e ., 300 U/L in males & 200 U/L in 
females) . GEE models were used to estimate odds ratio of 
having ALT flares . Results: 1587 adults were included . At 
baseline, mean age was 42 .6 years (SD 12 .7), 50% were 
males, 74% Asians, 75% HBeAg negative, and 15/35/30/7% 
were HBV genotypes A/B/C/D . Mean log10 HBV DNA was 4 .3 
(SD 2 .30), median ALT was 33 U/L (25th-75th %-ile 22-52), 
and 77% had FIB-4 values <1 .45 . ALT flares occurred in 
102 (6%) participants with 31 (30%) occurring at baseline 
and 71 (70%) during follow-up . Ten (10%) participants 
had a second ALT flare . The 4-year cumulative incidence 
was 5 .7% . Median peak ALT was 450 U/L (25th-75th %-ile 
330-747) with a maximum of 2,578 U/L . In multivariable 
analysis, factors associated with an increased risk of ALT 
flare were: male sex (OR 3 .02;95%CI 1 .67-5 .7;p=0 .0007), 
higher baseline HBV DNA values (OR per log10 1 .41;95%CI 
1 .2-1 .6;p<0 .0001), “at risk” alcohol use (OR 2 .27;95%CI: 
1 .2-4 .4;p=0 .02), and higher FIB-4 values (OR 1 .85 per 
log2;95%CI: 1 .40-2 .50;p<0 .0001) . Older age was associated 
with lower odds of ALT flare (OR 0 .63 per 10 yrs;95%CI: 
0 .46-0 .86;p=0 .004) . The rate of favorable viral outcomes 
was higher in participants with ALT flare vs . those 
without: HBeAg seroconversion (47vs .15 per100 person 
years (PYR);p=0 .002) and HBV DNA decline >1log (59vs .23 
per100 PYR;p=0 .003) . HBsAg loss was observed in two 
participants with ALT flares . Participants with ALT flares 
had higher odds of treatment initiation (HBeAg positive 
85vs .35 per100 PYR;p=<0 .0001;HBeAg negative 69vs .9 
per100 PYR;p=<0 .0001) . No hepatic decompensation, liver 
transplants or deaths were observed in participants with 
ALT flares . Conclusion: In this large multi-ethnic cohort of 
untreated adult CHB participants ALT flares were associ-
ated with higher rates of HBeAg seroconversion and HBV 
DNA decline >1log . In this cohort with minimal fibrosis 
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ALT flares did not lead to hepatic decompensation, liver 
transplants or death . 
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1905
Serum Alanine Aminotransferase Level and 
Liver-related Mortality in Patients with Chronic 
Hepatitis B
Jae-Jun Shim1, Chi Hyuck Oh1, Ji Sung Lee2, In Hwan Oh3, 
Byung-Ho Kim1; 1Department of Internal Medicine, Kyung 
Hee University School of Medicine, Seoul, Korea (the Repub-
lic of); 2Clinical Research Center, Asan Medical Center, Seoul, 
Korea (the Republic of); 3Department of Preventive Medicine, 
Kyung Hee University School of Medicine, Seoul, Korea (the 
Republic of)

Background: In patients with chronic hepatitis B (CHB), 
an elevated serum alanine aminotransferase (ALT) level 
is associated with a higher risk of liver-related mortality 
and the level is used as indication for antiviral therapy in 
most countries . However, it is not known what ALT level is 
significantly associated with liver-related mortality in CHB 
patients . Methods: We used a Health Examination Cohort 
of the National Health Insurance Service (NHIS) of Korea 
that included approximately 0 .5 million individuals 40 to 
79 years old who underwent biennial health examinations 
between 2002 and 2007 . During this period, individuals 
with CHB only were selected using the Korean version of 
the International Classification of Disease (B181) . Patients 
with other concomitant liver diseases, such as chronic 
hepatitis C, alcoholic liver diseases, or liver cirrhosis, were 
excluded . Results: Over 111,844 person-years (mean 9 .0 
years of follow-up), 248 out of 12,486 individuals with 
CHB died from liver-related diseases . Of these, 213 died 
from liver cancer . An elevated ALT level was positively 
correlated with mortality from liver-related diseases 
in both sexes . The mortality rate in men was 0 .14, 0 .17, 
0 .24, 0 .57, 0 .63, and 0 .85% for a serum ALT < 20, 20–29, 
30–39, 40–49, 50–79, and ≥ 80 U/L, respectively, and the 
corresponding mortality rates in women were 0 .03, 0 .09, 
0 .12, 0 .63, 0 .65, and 0 .32% . In a multivariate Cox propor-
tional hazards model adjusting for age, body mass index, 
hypertension, fasting glucose, gamma-glutamyl transpep-
tidase, and total cholesterol, the serum ALT level was an 
independent predictor of liver-related mortality . The best 
cut-off level of the serum ALT for predicting liver-related 
mortality was > 34 IU/L in men and > 30 IU/L in women . 
Conclusions: Among patients with CHB older than 40 
years, the liver-related mortality rate is strongly associated 
with the baseline ALT level . The mortality increases even in 

the low range of serum ALT levels and careful monitoring 
or earlier antiviral therapy should be considered in those 
patients .

Figure . Liver-related mortality rate per 100 person-years in 
patients with chronic hepatitis B according to the baseline 
ALT levels .
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1907
Rate and Predictors of Phase Transition Among 
North American Adults with HbeAg-Negative 
Chronic Hepatitis B and Low Level Viremia: a 
Hepatitis B Research Network (HBRN) Study
Kali Zhou9, Abdus S. Wahed1, Stewart Cooper2, Harry L. Jans-
sen3, Marc G. Ghany4, Adrian M. Di Bisceglie5, Robert J. Fon-
tana6, Robert P. Perrillo7, Daryl Lau8, Norah Terrault9; 
1University of Pittsburgh, Pittsburgh, PA; 2California Pacific 
Medical Center, San Francisco, CA; 3University Health Net-
work, Toronto General Hospital, Toronto, ON, Canada; 4NIH/
NIDDK, Bethesda, MD; 5Saint Louis University, St. Louis, MO; 
6University of Michigan, Ann Arbor, MI; 7Baylor University 
Medical Center, Dallas, TX; 8Beth Israel Deaconess Medical 
Center, Boston, MA; 9University of California, San Francisco, 
San Francisco, CA

Background/Aims: Data on the natural history of inac-
tive chronic hepatitis B (CHB) outside Asia and Europe 
are limited . We examined the rates and predictors of 
phase transition among a North American population of 
HBeAg-negative CHB persons with inactive or indeter-
minant phenotypes not meeting criteria for treatment . 
Methods: Adults from 21 HBRN sites in the United States 
and Canada were included if HBeAg-negative, HBV 
DNA≤10,000 IU/mL at entry and without treatment for 
6 months prior to entry . The primary predictor was HBV 
DNA≤2000 vs >2000-10,000 IU/mL . Outcome was phase 
transition or transition to more active state defined as first 
measurement of HBV DNA>10,000 IU/mL and ALT>2xULN, 
or treatment initiation . Factors associated with this 
outcome were examined using Cox regression . We 
performed sensitivity analysis with censoring of patients 
initiating treatment prior to outcome . Results: Of 2003 
HBRN adults, 962 met inclusion criteria . 52% of partici-
pants were female with median age 43 years (35-54) and 
predominantly Asian (64%) or Black (20%) race . Median 
follow-up was 3 .7 years (1 .4-4 .8) and median number of 
follow-up measures per participant was 8 (4-11) . Geno-
types were 34% B 28% C 23% A 10% D, and 77% had 
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baseline HBV DNA≤2000 IU/mL (28% HBV DNA≤100 IU/
mL) . ALT was normal (males ≤30 U/L; females ≤19 U/L) in 
43%, >1-2xULN in 45% and >2xULN in 12% . Overall, 88% 
remained phase transition- and treatment-free at 4 years: 
91% in those with HBV DNA≤2000 IU/mL and 80% with 
HBV DNA>2000 IU/mL (p=0 .0001); these rates were 94% 
and 88% respectively when those with treatment initia-
tion were censored prior to phase transition (p=0 .003) . In 
the fully-adjusted model, factors independently associated 
with higher risk of phase transition or treatment initiation 
included genotype, higher ALT, HBV DNA>2000 IU/mL, 
APRI≥0 .5, and qHBsAg>1000 IU/mL (see Table) . Conclusion: 
The majority of patients in this North American cohort 
with HBeAg-negative CHB and low level viremia remained 
inactive and off treatment over 4 years . Phase transition 
was best predicted by virologic factors and APRI at base-
line visit .
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1908
Prediction model of the progression of patients 
with acute deterioration of hepatitis B virus 
related chronic liver disease to acute-on-
chronic liver failure
Chen Li, Bing Zhu, Sa Lv, ShaoLi You, Shaojie Xin; 302 Military 
Hospital, Beijing, China

Background and research objective: Hepatitis B virus 
(HBV) related acute-on-chronic liver failure (ACLF) is a 
type of high-mortality disease based on acute deteriora-
tion (AD) of HBV related chronic liver disease (CLD) . This 
study aimed to establish a new model for the prediction 
of the ACLF occurrence risk among patients with AD of 
HBV related CLD . Methods: A total of 754 patients with 
AD of HBV related CLD (TBIL > 51 .3 μmol/L and PTA < 60%, 
40% < PTA < 60% when TBIL ≥ 171 .1 μmol/L) hospitalized 
in Beijing 302 Military Hospital of China from October in 
2014 to October in 2016 were retrospectively analyzed and 
divided into a training cohort (580 cases) and a valida-
tion cohort (174 cases) . The ACLF occurrence probability 

of these patients was statistically analyzed within 4 weeks, 
and the duration to progress to ACLF was identified . In 
the training cohort, multivariate logistic regression anal-
ysis (LRA) was performed to determine the indepen-
dent predictors on ACLF occurrence from patients with 
AD of HBV related CLD and to develop a new prediction 
model . The validation cohort was utilized to verify the 
new prediction model, and the receiver operating charac-
teristic (ROC) curve was drawn to evaluate the prediction 
value of the new model . Results: 88 .9% of the patients 
initially suffered from liver cirrhosis, the baseline Model 
for End-Stage Liver Disease (MELD) score was 16 .9 . 9 .9% 
of the patients progressed to ACLF within 4 weeks, the 
time for them to progress to ACLF was 12 .0 ± 6 .7 days . 
Multivariate LRA showed that age, PTA, TBIL, D/T, Na, 
and spontaneous reactivation of HBV were independent 
predictors of the ACLF occurrence from patients with AD 
of HBV related CLD within 4 weeks . The new prediction 
model was characterized by R = 3 .090 + 0 .035 × Age (years) 
− 0 .050 × PTA (%) + 0 .005 × TBIL (μmol/L) + 0 .044 × D / T 
(%) − 0 .072 × Na (mmol/L) + 0 .180 × HBV DNA (log10) . 
The areas under the ROC curves (AUCs) of the training 
cohort and the validation cohort in the new model were 
0 .820 and 0 .852, respectively, and their AUCs were higher 
than MELD . The cut-off value of the new model was −2 .12, 
based on this cut-off value, the patients were divided into 
two groups both in the training cohort and the validation 
cohort . The mortality in high scores group (> −2 .12) were 
higher than in low scores group (≤ −2 .12) . Conclusion: A 
new prediction model of ACLF occurrence was established 
from patients with AD of HBV related CLD within 4 weeks . 
The new model could be used by clinicians to recognize 
patients with AD of HBV related CLD with high risks of 
progressing to ACLF .
Disclosures:

The following people have nothing to disclose: Chen Li, ShaoLi You, 
Shaojie Xin



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 1013A

 Denotes AASLD Presidential Poster of Distinction

1909
Distribution of hepatitis B virus genotypes in 
Spain during the period 1999-2016 (Preliminary 
data of GEHEP 010 Study)
Rocio Trastoy3, Marta Alvarez1,2, Leonardo Nieto18, Juan 
L Muñoz-Bellido19, Santiago Melon4, Avelina Suarez5, 
Antonio Orduña6, Isabel Viciana7, Samuel Bernal8, Sil-
via Garcia-Bujalance9, Natalia Montiel10, Jose M. Molina11, 
Miren Basaras12, Felipe Fernandez-Cuenca13, Isabel Gar-
cia-Arata14, Gabriel Reina15, Dolores Ocete16, Daniel Navarro3, 
Ana B. Pérez1,2, Ana Blazquez de Castro19, Maria Buti17, Fran-
cisco Rodriguez-Frias18, Federico Garcia1,2, Antonio Aguilera3, 
Maria Mancebo20; 1HU San Cecilio, Granada, Spain; 2Instituto 
de Investigacion Ibs. Granada, Granada, Spain; 3Complejo 
Hospitalario Universitario Santiago, Santiago de Compostela, 
Spain; 4Hospital Universitario Central de Asturias, Oviedo, 
Spain; 5Hospital Clínico Universitario San Carlos, Madrid, 
Spain; 6Hospital Clínico Universitario de Valladolid, Valladolid, 
Spain; 7Hospital Virgen de la Victoria, Málaga, Spain; 8Hospi-
tal Virgen de Valme, Sevilla, Spain; 9Hospital La Paz, Madrid, 
Spain; 10Hospital Costa del Sol, Marbella (Málaga), Spain; 
11Hospital La Fe, Valencia, Spain; 12Hospital Universitario de 
Basurto, Bilbao, Spain; 13Hospital Virgen Macarena, Sevilla, 
Spain; 14Hospital de Fuenlabrada, Fuenlabrada (Madrid), 
Spain; 15Clínica Universitaria de Navarra, Pamplona, Spain; 
16Hospital Universitario General de Valencia, Valencia, Spain; 
17Hospital Valle Hebron and Ciberehd del Institut Carlos III, 
Barcelona, Spain; 18Hospital Vall d Hebron, Barcelona, Spain; 
19Hospital Clínico Universitario, Salamanca, Spain; 20Hospital 
Universitario de Valme, Seville, Spain

Background and aim Studies assessing the distribution of 
HBV genotypes and major epidemiological, clinical and 
virological factors associated are lacking in Spain since 
2006 . Here we report the preliminary data on the molec-
ular epidemiology of HBV genotypes in Spain during the 
period 1999-2016 (GEHEP 010 Study) . Patients & Methods 
A retrospective study recruiting 5 .420 patients from 17 
hospitals from 9 autonomous communities (Andalucía, 
Asturias, Castilla-León, Cataluña, Comunidad Valenciana, 
Galicia, Madrid, Navarra y País Vasco) has been performed . 
Annual distribution of HBV genotypes, as well as gender, 
age, transmission route, natural history phase, HDV, 
HIV and/or HCV coinfection, and treatment details were 
recorded . Results Median age of the population studied 
was 51 years (IQR, 62-41), 68,2 % were male, 1 .8 % were 
HDV coinfected, 6,7 % were HIV coinfected, 2,9 % were 
HCV coinfected, and 11 .3% of the patients were infected 
through vertical transmission . Genotype distribution was: 
30,1 % A (16 % A1 and 84 % A2), 2,1 % B, 3,3 % C, 51,5 
% D (1,5 % D1, 45,5 % D2, 19 % D3 and 34 % D4,), 3,6 % 
E, 5,2 % F, 0,4% G, 0,3 % H and 3,5 % mixed genotypes . 
Line probe assay test (LiPA) was the main method for 
HBV genotyping (60, 8%), followed by Trugene and “in 
house” sequencing methods (14,7% and 13,2%, respec-
tively) . Being infected by HBV genotype A was closely 
associated with male sex, HBeAg-positive Immune-Active 
CHB, non-vertical transmission route, and HIV coinfection; 
in contrast, genotype D was associated with female sex, 
HBeAg-negative Immune-Active CHB, vertical transmis-
sion and HCV coinfection . In addition, patients infected by 
genotypes non-D showed a lower age and distribution and 
different patterns of genotypic distribution was observed 
between different geographical areas of Spain . Finally, we 
observed different rates of response to NUC(t) antiviral 
therapy between HBV genotypes A and D . Conclusions We 
present the most recent data on molecular epidemiology 

of hepatitis B Virus in Spain . This study confirm that in 
Spain HBV genotype distributions vary with age, sex, HIV 
and HCV coinfection and within geographical areas and 
epidemiological groups .
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Assessing trends in hepatitis B virus (HBV) 
infection and immunity at a community health 
center with universal screening practices
Amy S. Tang1,2, Janice Lyu1, Qingqing He1; 1Internal Medicine, 
Charles B. Wang Community Health Center, New York, NY; 
2Internal Medicine, NYU School of Medicine, New York, NY

Background: Universal childhood vaccination programs 
since the 1980s have sharply reduced new HBV infec-
tions in endemic countries while increasing immunity 
from vaccination . Despite global efforts to eliminate 
HBV, approximately one-third of the world’s population 
has been infected and most do not know their status . 
While the majority develop immunity, an estimated 257 
million have chronic HBV infection . With expanding use 
of targeted immunotherapy in cancer and chronic disease, 
even those with prior infection should be counseled on 
HBV reactivation risk . In this study, we aim to assess trends 
in HBV infection and immunity at a health center with 
universal screening practices . Methods: We performed a 
retrospective chart review of adults screened with HBV 
surface antigen (HBsAg), surface antibody (anti-HBs), and 
total core antibody (anti-HBc) . Screening results were cate-
gorized by infection and immunity states, then further 
analyzed by patients’ birth year, place of origin, and partic-
ipation in the local health department’s HBV household 
contacts program . Chi square analysis was used to deter-
mine significance between subgroups . Results: A total of 
25,565 adults, mostly foreign-born (90%) and from China 
(73%), completed HBV screening with HBsAg, anti-HBs, 
and anti-HBc . Among adults born before or in 1980, 59% 
had chronic or prior infection and 26% had immunity 
from vaccination compared to 38% and 47% respectively 
among adults born after 1980 (p<0 .0001) . Among foreign-
born adults, 55% had chronic or prior infection and 32% 
had immunity from vaccination compared to 8% and 
60% respectively among U .S .-born adults (p<0 .0001) . Of 
the 773 mostly male partners of pregnant women with 
chronic HBV in the household contacts program, 70% had 
chronic or prior infection compared to 51% in the general 
screening population . Conclusion: At a health center with 
universal screening practices, HBV infection was detected 
in over half of patients born before 1980, foreign-born, or 
living with HBV-infected individuals; while immunity from 
vaccination was higher among patients who were born 
after 1980 or born in the U .S . Our results reflect effective 
public health interventions in the U .S . and abroad over the 
last three decades . Further, including anti-HBc in general 
HBV screening is essential to identify and counsel patients 
who remain at risk for HBV reactivation .
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1911
Statin Use is Independently Associated with 
Less Severe Liver Fibrosis in Patients with 
Chronic Hepatitis B
Kali Zhou1, Chelsea Xu2, Marion G. Peters3, Norah Terrault3; 
1Gastroenterology, UCSF, San Francisco, CA; 2Medicine, UCSF, 
San Francisco, CA; 3Hepatology, UCSF, San Francisco, CA

Background/Aims: Recent studies from Asia have linked 
statin use to decreased liver-related complications such as 
cirrhosis and hepatocellular carcinoma (HCC) in patients 
with chronic hepatitis B (CHB) . We examined the relation-
ship between statin use and fibrosis severity . Methods: 
Consecutive adult patients with CHB infection seen at a 
large academic hepatology practice between 2004-2015 
were retrospectively identified . Patients with a secondary 
cause of liver disease other than non-alcoholic fatty liver 
disease or history of transplant were excluded . At least 6 
months of statin use was determined via chart review . The 
association of statin use with (i) AST-to-platelet ratio index 
(APRI) and fibrosis-4 score (FIB-4) was evaluated by linear 
regression and (ii) cirrhosis/HCC by logistic regression, with 
adjustment for potential confounders . Results: Of the 643 
patients who met criteria for inclusion in the study, 90 
(14%) had used statins for ≥6 months . Median age was 54 
(IQR 41-63), 57% male, 88% Asian, 77% HBeAg negative 
and 64% on treatment . Cirrhosis and HCC were present in 
8 .6 and 6 .5% of patients, respectively . Statin users were 
older (mean age 61 vs 51; p<0 .001), had higher BMI (24 .9 
vs 21 .6 kg/m2; p=0 .004) and more hypertension (69% vs 
36%; p<0 .001), diabetes (39% vs 7%; p<0 .001), hyper-
lipidemia (97% vs 34%; p<0 .001) and steatosis on ultra-
sound (39% vs 19%; p<0 .001) . FIB-4 was higher in statin 
users (1 .55 vs 1 .21; p=0 .001), but APRI, cirrhosis and HCC 
rates were similar by statin use . In an unadjusted model, 
statin use was associated with a 1 .7% higher APRI and 
22% higher FIB-4 . However, with adjustment for age, sex, 
race, metabolic syndrome (MS), ALT and steatosis on ultra-
sound, statin use was associated with a 16% lower APRI 
(95% CI 4 to 27%; p=0 .013) . An interaction between statin 
use and MS was present for FIB-4 outcome (p=0 .048), but 
not APRI, with a 27% lower FIB-4 in statin users with MS 
compared to 10% lower FIB-4 in statin users without MS . 
Statin users also had 65% lower odds of cirrhosis or HCC 
(OR=0 .35, 95% CI 0 .14-0 .87; p=0 .02) . Addition of HBV 
DNA to the model or stratifying on HBV treatment did 
not change results . No associations were found between 
aspirin, non-statin cholesterol-lowering, triglyceride-low-
ering and diabetes medications with APRI, FIB-4 or clinical 
outcomes . Conclusions: Lower fibrosis scores are seen in 
CHB patients who have used statins for at least 6 months, 
with the magnitude of benefit highest in those with meta-

bolic syndrome . This study contributes to the growing 
evidence regarding the benefits of statins and supports 
the need for definitive randomized controlled studies in 
patients with chronic liver disease .
Disclosures:
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-Spouse; Speaking and Teaching: Genentech

Norah Terrault - Advisory Committees or Review Panels: Dynavax, Gilead; 
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1912
Performance of fibrosis biomarkers for strati-
fying hepatocellular carcinoma risk in patients 
under antiviral therapy for chronic hepatitis B
Sang-geul Lee1, Byeong Geun Song1, Dong Hyun Sinn2, Won-
seok Kang2, Geum-Youn Gwak2, Yong-Han Paik2, Moon 
Seok Choi2, Joon Hyeok Lee2, Kwang Cheol Koh2, Seung 
Woon Paik2; 1Internal medicine, Samsung medical center, 
Seoul, Korea (the Republic of); 2Division of Gastroenterology, 
Samsung medical center, Seoul, Korea (the Republic of)

Background and Aims : Fibrotic burden has been 
suggested as an important biomarker to stratify the 
risk of developing hepatocellular carcinoma (HCC) in 
patients with chronic hepatitis B (CHB) infection under 
antiviral therapy . We tested whether liver stiffness (LS) 
measured using transient elastography is helpful over two 
non-invasive serum biomarker of fibrosis [the aspartate 
aminotransferase to platelet ratio index (APRI) and the 
Fibrosis-4 (FIB-4)] in stratifying the risk of HCC . Methods 
: A retrospective cohort of 1,014 CHB patients under anti-
viral therapy for at least a year [mean age = 50 .9 ± 9 .3 
years; male = 741 (73 .1%)] was analyzed . The HCC risk 
was compared by using serum biomarkers (APRI and FIB-4) 
and LS value . Cutoff point that can rule out significant 
fibrosis [LS values (6 .0), APRI (0 .5) and FIB-4 values (1 .45)] 
was used to group patients . Results : During median 3 .9 
years (min-max: 0 .5-5 .3 years) of follow-up, HCC was diag-
nosed in 37 patients (3 .6%) . The HCC incidence rate at 3 
years was higher for those with higher fibrotic burden, as 
estimated by LS (1 .4% vs . 5 .3% for LS < 6 vs . ≥ 6, p < 0 .001), 
APRI (2 .0% vs . 6 .9% for APRI < 0 .5 vs . ≥ 0 .5, p < 0 .001), and 
FIB-4 (1 .3% vs . 5 .2% for FIB-4 <1 .45 vs . ≥ 1 .45, p < 0 .001), 
respectively . When two serum biomarkers were used to 
group patients, the 3-year HCC incidence rate was 7 .3%, 
3 .0% and 1 .3% for both high APRI and FIB-4, any high 
APRI and FIB-4 and both low APRI and FIB-4, respectively, 
(p < 0 .001) . Among 758 patients with any high or both low 
APRI and FIB-4 score, LS value was high (> 6) for significant 
proportion of patients (39 .9%), and HCC risk was signifi-
cantly different according to the LS value (3-year HCC inci-
dence rate of 1 .1%, 2 .0% and 6 .8% for LS < 6, 6-9 and > 9, 
respectively, p < 0 .001) . Conclusion : Among CHB patients 
under antiviral therapy, APRI and FIB-4 could stratify 
patients risk for developing HCC . LS could further stratify 
patients risk among patients with discordant or both low 
APRI and FIB-4 score, indicating that LS measurement for 
CHB patients under antiviral therapy can have additional 
role over serum biomarkers in stratifying the risk of HCC .
Disclosures:
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1913
Electronic Alerts Increase Screening for 
Chronic Hepatitis B: A Randomized, Double-
Blind, Controlled Trial
Eric Chak1, Amir Taefi1, Moon Chen1, Chin-Shang Li1, 
Scott MacDonald1, Aaron M. Harris2, Christopher L. Bowlus1; 
1UC Davis Medical Center, Sacramento, CA; 2Centers for Dis-
ease Control and Prevention, Atlanta, GA

Background: An estimated 850,000 persons are living 
with chronic hepatitis B virus (CHB) infection in the U .S ., 
resulting in about 14,000 deaths annually . Current USPSTF 
and CDC recommendations are to screen foreign-born 
persons born in countries with a hepatitis B prevalence of 
≥2% with hepatitis B surface antigen (HBsAg) . The use of 
alerts and reminders in the electronic health record (EHR) 
has been used to increase screening for other common 
conditions . The aim of our study was to measure the 
effectiveness of an EHR alert on the implementation of 
HBsAg screening of foreign-born Asian and Pacific Islander 
(API) American patients . Methods: We used a novel algo-
rithm to identify at-risk API patients, using self-identified 
ethnicity, surname, country of origin, and language prefer-
ence within the EHR of UC Davis Health System . Previously 
tested patients and those with Medicare were excluded 
because Medicare did not reimburse for HBsAg screening . 
The remaining at-risk API patients were randomized 1:1 
to have the alert activated in their EHR or not (control) . 
The EHR alert was active from January 2016–January 2017 . 
Outcomes measured were HBsAg testing rates, rate of 
HBsAg-positive cases, and indication for testing . Results: 
We found 15,058 patients at risk for CHB; 12,418 were not 
previously tested . We excluded 9,431 Medicare patients . 
Of the remaining 2,987 patients, 1,503 patients were 
randomized to the control group and 1,484 patients were 
randomized to the EMR alert group . There were no base-
line differences between these two groups with respect to 
gender, age (39 .0 ± 14 .9 y vs . 38 .5 ± 14 .7 y), and English 
as primary language . In the alert group 119 patients were 
tested for HBsAg compared to 48 in the control group (OR 
= 2 .64, 95% CI = 1 .88–3 .73, P< 0 .0001) . In multivariable 
logistic regression analysis, only the presence of the alert 
(OR 3 .1 (95% CI = 2 .2–4 .5), P < 0 .0001) and having an office 
visit (OR 1 .2 (95% CI = 1 .1–1 .2), P < 0 .0001) were associated 
with testing . The number of tests performed were similar 
between groups when the indication for testing (control 
vs . alert) was for Prenatal Screening (9 vs . 11) or symptom/
abnormal liver tests (11 vs . 10); but greater in the alert 
group for Screening (28 vs 98) . In the control group, 5 of 
48 (10 .4%) tested HBsAg-positive compared to 4 of 119 
(3 .4%) HBsAg-positive tests in the alert group (P = 0 .12) . 
Time trend analysis did not show any evidence of satura-
tion of testing . Conclusion: An EHR alert increased testing 
for CHB among API by primary care physicians . The lack 
of an increase in HBsAg positive patients identified may 
be related to the exclusion of higher-risk patients with 
Medicare insurance .
Disclosures:

Christopher L . Bowlus - Advisory Committees or Review Panels: Gilead 
Sciences, Inc; Grant/Research Support: Gilead Sciences, Inc, Intercept 
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1914
HBsAg and HBcrAg as predictors of serocon-
version in a pan-genotypic population of hepa-
titis B e antigen positive patients treated with 
nucleos(t)ide analogues
Bo Wang1, Matthew Bruce1, Sarah Montague1, Geof-
frey M. Dusheiko1,2, Kosh Agarwal1, Ivana Carey1; 1Institute of 
Liver Studies, King’s College Hospital, London, United King-
dom; 2UCL Medical School, London, United Kingdom

Background: Hepatitis B e antigen (HBeAg) serocon-
version marks an important treatment end-point for 
HBeAg positive (+) patients . On-treatment predictors of 
response are of significant clinical utility . We retrospec-
tively analysed HBeAg+ patients treated with nucleos(t)
ide analogues (NA) in our centre, with the aim of iden-
tifying predictors of seroconversion . Methods: HBeAg+ 
adults started on NA between Jan 2005-Sep 2016 with a 
minimum of 6 months’ data were included . A cohort of 
untreated HBeAg+ patients seen over the same period 
was compared . Viral serology was collected at baseline, 
3, 6 and 12 months into treatment . HBcrAg levels were 
measured using the Fujirebio LumipulseG HBcrAg assay 
and quantitative HBsAg using Abbott ARCHITECT . Results: 
162 patients in total were included; 118 were treated 
with NA . These were predominantly non-Caucasian (35% 
Black African, 47% East Asian), with median age of 40 . 
A range of HBV genotypes A-G were seen (33% C, 27% 
E) . In the treated patients, after a median of 39 months, 
75 remained HBeAg+ and 43 achieved seroconversion . A 
decline in HBsAg and HBcrAg between baseline and last 
follow-up was only seen in the treated; median HBsAg 
decline was 0 .08 log10IU/mL in untreated vs . 0 .30 in 
treated (p=0 .012), and median HBcrAg decline 0 .00 v 1 .30 
log10U/mL (p<0 .001) . Kinetics of HBV DNA, HBsAg and 
HBcrAg in the treated patients differed between HBeAg 
seroconverters and non-seroconverters (figure 1) . Differ-
ences in median HBsAg and HBcrAg were greatest at 6 and 
12 months of treatment . At 6 months, a combined cut-off 
for HBsAg of 4 .0 log10IU/mL and HBcrAg of 6 .0 log10U/mL 
had a negative predictive value (NPV) of 86% for serocon-
version, with AUROC of 0 .77 (95% CI [0 .67, 0 .87]) . At 12 
months, a cut-off of HBsAg 3 .8 log10 IU/mL and HBcrAg 
5 .5 log10 U/mL had a NPV of 86%, with AUROC of 0 .81 
(95% CI [0 .71, 0 .90]) . Conclusion: HBsAg and HBcrAg have 
value in combination to predict HBeAg seroconversion in 
patients treated with NA . Cut-offs can be applied with a 
high NPV to identify patients who are unlikely to achieve 
seroconversion . Demonstrating the utility of HBcrAg, 
a relatively novel marker, in this heterogenous cohort 
contributes to the growing evidence base for its use in the 
management of patients with chronic hepatitis B .
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1915
Performance of an automated prototype assay 
for the detection and quantification of Hepa-
titis B pregenomic RNA in chronic HBV patients 
receiving nucleo(t)side analogue therapy
Emily K. Butler1, Ka-Cheung Luk1, Jeffery Gersch1, 
Anne McNamara1, Vera Holzmayer1, Mary Kuhns1, Maria D. De 
Medina2, Eugene R. Schiff2, Gavin A. Cloherty1; 1Abbott Diag-
nostics, Abbott Park, IL; 2Schiff Center for Liver Diseases, Uni-
versity of Miami School of Medicine, Miami, FL

Background: Treatment of chronic hepatitis B (CHB) 
patients with nucleos(t)ide analogues (NA) suppresses 
HBV DNA synthesis but does not affect synthesis of HBV 
pregenomic RNA (pgRNA) . Serum HBV pgRNA has been 
proposed as a marker of HBV covalently closed circular 
DNA activity . An automated assay for the detection 
of HBV pgRNA may be of clinical utility in monitoring 
NA therapy . Methods: HBV RNA was isolated using the 
Abbott automated RNA extraction chemistry for multi-
plex PCR targeting amplicons in the HBV x and core genes . 
Extraction and amplification efficiency in each sample 
was validated by detection of an RNA internal control . All 
clinical samples were processed on the Abbott m2000sp/
rt system . A data reduction algorithm was used to adjust 
for residual DNA . Quantitation of HBV RNA is traceable to 
the WHO HBV DNA standard where 1 unit (U) of RNA is 
approximately equal to 1 IU . For assay development, HBV 
RNA carrying both assay targets was in vitro transcribed 
(IVT); plasmid DNA was used for DNA interference as indi-
cated . Serial samples from 6 patients receiving a 12-week 
course of lamivudine and 17 commercial samples from 
NA-treated CHB patients were tested . Dilutional analysis 
of clinical samples and IVT HBV RNA was used to test sensi-
tivity and linearity . Reproducibility was assessed by repli-
cate testing . Results: The analytical sensitivity of the HBV 
pgRNA assay was ~100 U/ml using IVT RNA; linear detec-
tion was observed over the tested 2 - 8 log U/ml range . 
The ability to discern HBV RNA from DNA was verified by 
accurate quantitation of IVT RNA over the tested range 
of 2 - 5 log U/ml in the presence of HBV DNA within 0 .5 
log IU/ml below the RNA concentration . In clinical samples 
from 17 patients on NA treatment, pgRNA ranged from 
below the limit of detection (LOD) to 8 log U/ml; HBV DNA 
viral loads ranged from undetectable to 8 log IU/ml . RNA 
levels were elevated relative to DNA in 12 of 15 samples 
above the RNA LOD . Results were highly reproducible 
upon repeat testing; dilutional analyses showed linear 
quantitation over 2 - 8 log U/ml . In 4 of 6 patients treated 
with lamivudine, HBV DNA decreased during treatment 
but pgRNA levels remained stable . In one patient, HBV 
pgRNA and DNA decreased during the treatment but 
rebound following treatment withdrawal . In one patient 
with HBeAg loss, both DNA and pgRNA declined during 
treatment and follow-up . Conclusion: These data show 
that this automated prototype RNA assay on the Abbott 
m2000sp/rt system can accurately detect, discriminate, and 
quantify serum HBV RNA in patient samples on NA treat-
ment . This new test may have clinical utility in monitoring 
the response of CHB patients to NA therapy .
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1916
Evaluation of in vitro diagnostic kits for detec-
tion and quantification of HBV DNA and HBsAg 
using HBV reference panel
Asako Murayama1, Norie Yamada1, Haruka Momose2, 
Sahoko Matsuoka2, Isao Hamaguchi2, Kuro Toyota3, 
Takaji Wakita1, Takanobu Kato1; 1Virology II, National Insti-
tute of Infectious Diseases, Tokyo, Japan; 2Department of 
Safety Research on Blood and Biological Products, National 
Institute of Infectious Diseases, Tokyo, Japan; 3Blood Service 
Headquarters, Japanese Red Cross Society, Tokyo, Japan

Background: For the diagnosis of hepatitis B virus (HBV) 
infection, the detection and quantification of hepatitis B 
surface antigen (HBsAg) and HBV DNA are important for 
the screening and definitive diagnosis of HBV infection 
or the estimation of pathological condition of patients . 
Currently, several kits are available for the detection and 
quantification of HBV DNA and HBsAg in Japan . There is 
a growing need for evaluation of these kits because their 
performance may be affected by genotype- or strain-spe-
cific polymorphisms of infected HBV . Methods: In this 
study, we established a reference panel using HBV positive 
plasma specimen to evaluate the performance of in vitro 
diagnostic kits for HBV DNA and HBsAg . We constructed 
HBV-positive and -negative panels by selecting donated 
blood specimens provided by the Japanese Red Cross 
Society . The HBV-positive reference panel contains 80 HBV 
positive specimen consisting of 12 genotype A, 24 geno-
type B, 41 genotype C, and 3 genotype unknown samples . 
We evaluated two quantification kits for HBV DNA, seven 
detection and four quantification kits for HBsAg . Results: 
In the study with HBV-negative panel, all samples were 
diagnosed as negative by all kits for HBV DNA and HBsAg . 
In the study with HBV-positive panel, 85% of samples 
were successfully quantified by two HBV DNA quantifica-
tion kits . The titers of HBV DNA distributed evenly across 
a range from 1 to 9 log IU/ml, and the quantified data 
of these two kits showed excellent correlation . The HBV 
genotypes did not affect this correlation . In the evaluation 
of HBsAg detection kits, the titers of several samples were 
below the detection limits of a few kits and diagnosed 
as negative . In the evaluation of HBsAg quantification 
kits, all samples were diagnosed as positive . Notably, the 
quantified data by these kits exhibited low correlation . 
The slopes of regression lines ranged from 0 .364 to 2 .111, 
and the coefficient of determinations ranged from 0 .7609 
to 0 .9832 . When analyzed these correlations in each geno-
type, the values of coefficient of determinations were 
increased and close to 1 . These results suggest that the 
data of HBsAg quantification kits are influenced by HBV 
genotypes . Conclusion: By using HBV reference panel, we 
evaluated the performance of HBV DNA quantification 
kits and HBsAg detection and quantification kits . The 
quantified data of HBV DNA were correlated with excel-
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lent agreement, whereas the quantified data of HBsAg 
were affected by HBV genotypes . Such evaluations will be 
useful for estimating the quality of currently available and 
upcoming HBV assay kits, and the quality control is essen-
tial for clinical usage of these kits .
Disclosures:
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1917
Hepatitis B virus replication enhances 
promoter activity of alpha-fetoprotein in 
human liver cell line
Jin-Wook Kim, Jae hee Choi, In young Moon; Internal medi-
cine, Seoul National University Bundang Hospital, Seongnam, 
Korea (the Republic of)

Background and Aim: Hepatitis B virus (HBV) is one of 
major cause of hepatocellular carcinoma (HCC) world-
wide . Alpha-fetoprotein (AFP) has been widely used as a 
biomarker for HCC . However, AFP frequently elevates in 
chronic hepatitis B without evidence of HCC . In this study, 
the effect of HBV replication on AFP promoter activity 
was assessed in the cellular level . Method: Human AFP 
promoter and enhancer sequence was cloned into lucif-
erase expressing PGL3-Basic Vector . The resulting plasmid 
was co-transfected with 1 .1x length HBV genome-con-
taining plasmid to HepG2 cells . Luciferase assay was 
performed to assess the AFP promoter activity with TNFα or 
IFNγ for 24hrs . AFP protein expression levels were checked 
by western blotting . Results: Transfection with 1 .1x length 
genome HBV significantly activated AFP promoter activity 
in HepG2 cells and AFP protein levels were upregulated by 
HBV co-transfection . Individual protein expression (HBsAg, 
HBcAg, HBxAg) did not affect the promoter activity, indi-
cating full replication cycle influenced the promoter 
activity . Treatment with inflammatory cytokines (TNFα 
and IFNγ) additionally increases promoter activity . Conclu-
sion: HBV replication induces transcriptional activation of 
AFP promoter activity in HCC cells . Cytokines may augment 
AFP promoter activity, leading to false elevation of AFP in 
chronic hepatitis B in immune clearance phase, in contrast 
to normal AFP levels in immune tolerant CHB .
Disclosures:
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Hepatitis B virus (HBV) reactivation in patients 
treated with Ibrutinib for hematologic malig-
nancies
Kaiwen Chen1,2, Alisha Pandit1,2, Francisco M. Marty1,2, Nico-
las C. Issa1,2, Sarah P. Hammond1,2; 1Division of Infectious 
Diseases, Department of Internal Medicine, Brigham and 
Women’s Hospital, Boston, MA; 2Dana-Farber Cancer Insti-
tute, Boston, MA

Background: Ibrutinib is a novel oral Bruton’s tyrosine 
kinase inhibitor approved to treat chronic lymphocytic 
leukemia (CLL) and mantle cell lymphoma (MCL) . An 
increased risk of aspergillosis has been reported, but ibruti-
nib’s impact on HBV reactivation in patients with serologic 
evidence of resolved HBV infection has not been studied . 
Methods: We identified patients treated with ibrutinib at 
Dana-Farber Cancer Institute (DFCI) March 2008 through 

December 2016 with evidence of previous HBV infection, 
defined as HBV-core IgG positive, HBV-surface antigen 
(HBsAg) negative and HBV DNA negative . Clinical char-
acteristics were collected including previous therapy with 
anti-CD20 antibodies (rituximab or ofatumumab) and 
hematopoietic-cell transplant (HCT) status . HBV moni-
toring is routinely performed on patients receiving anti-
CD20 therapy or undergoing HCT at DFCI . Reactivation 
was defined as development of HBV DNA >100 IU/mL on 
two consecutive measurements with or without reappear-
ance of HBsAg . Data were censored on 3/31/2017 . Results: 
15 patients with evidence of previous HBV infection were 
treated with ibrutinib during the study period; 10 were 
men (67%) and median age was 66 years (range, 51-79) . 
13 (87%) had CLL and 2 (13%) had MCL . Among 14 who 
had HBV surface antibody (HBsAb) checked 13 (93%) had 
detectable HBsAb (range, 45-1000 IU/L) . Median duration 
of ibrutinib therapy was 8 .7 months (range, 1-49) . 8 (53%) 
were treated with anti-CD20 therapy within 2 years before 
ibrutinib (none received HBV antiviral prophylaxis) and 4 
(27%) underwent allogeneic HCT 2 (13%) before or after 
ibrutinib therapy . 2 (13%) developed HBV reactivation 
after ibrutinib therapy—both with persistent HBV viremia, 
one of whom became HBsAg positive . Both had CLL, one 
had been treated with anti-CD20 therapy within 2 years, 
neither underwent HCT, and one had undetectable HBsAb 
at baseline . The patient with HBsAg conversion had HBV 
DNA >1 .7x108 IU/mL 32 months after a 9-month course of 
ibrutinib while on no active chemotherapy and responded 
to entecavir without clinical complications . The patient 
without HBsAg conversion developed persistent HBV DNA 
102-103 IU/mL 42 months after starting ibrutinib, but has 
remained well without HBV therapy on continued HBV 
monitoring and ibrutinib (now 47 months) . Conclusions: 
Ibrutinib may increase risk for HBV reactivation in those 
with evidence of previous HBV infection, possibly years 
after starting the drug but needs to be studied further 
since many patients treated with ibrutinib may have been 
treated with anti-CD20 therapy or HCT previously . 
Disclosures:

Nicolas C . Issa - Consulting: Akros; Grant/Research Support: Astellas Inc ., 
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Risk of hepatitis B virus (HBV) infection and 
re-activation after discontinuation of tenofovir 
and/or lamivudine as part of antiretroviral 
therapy in a high HBV endemicity setting
ADAM Abdullahi1, Apostolos Beloukas1, Olga Mafotsing 
Fopoussi1, Judith Torimiro2, Charles Kouanfack3, Anna M. Ger-
etti1; HEPA Study Group; 1University of Liverpool, Liverpool, 
United Kingdom; 2CIRCB, Yaounde, Cameroon; 3Yaounde 
Central Hospital, Yaounde, Cameroon

Background: In HIV-positive patients, including HBV-active 
agents as part of antiretroviral therapy (ART) is proposed 
to exert a prophylactic effect against both de novo acqui-
sition of HBV and reactivation of a previously resolved 
HBV infection . The aim of this study was to determine 
the risk of HBV infection and reactivation in HIV-positive 
patients who discontinued HBV-active agents (tenofovir 
and/or lamivudine) as part of ART in Yaoundé, Cameroon . 
Methods: The study recruited 80 patients who tested 
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HBsAg and HBV DNA negative at study entry (baseline) 
and discontinued tenofovir and/or lamivudine while 
continuing ART with a ritonavir-boosted protease inhib-
itor . Serum samples were collected at planned study visits 
(week 0, 4, 12, 24, 36, 48), stored at -80oC, and tested retro-
spectively for the following HBV markers: HBsAg, HBsAb, 
Total HBcAb, HBeAg, HBeAb (Abbott Architect platform), 
and HBV DNA (Abbott RealTime HBV DNA assay; lower 
limit of quantification 10 IU/ml) . HBsAg positive results 
were confirmed by neutralisation . Incident HBV infection 
was defined by detection of HBsAg, HBV DNA, and Total 
HBcAb in subjects lacking HBsAg, HBV DNA, Total HBcAb 
and HBeAb at baseline . HBV reactivation was defined by 
detection of HBsAg and HBV DNA in subjects with Total 
HBcAb at baseline . Results: Evidence of incident HBV infec-
tion was observed in 2/80 (2 .5%) subjects at week 12 and 
week 24 of follow-up, respectively . One subject (all HBV 
markers negative at baseline) experienced acute hepatitis 
with markedly raised transaminases (ALT/AST 824/661 U/L) 
and jaundice at week 12 . The second subject (baseline 
HBsAb 17 IU/L; all other HBV markers negative at baseline) 
experienced an asymptomatic infection coinciding with a 
modest raise in transaminases (ALT/AST 27/27 IU/L at base-
line and 59/42 IU/L at week 24) . HBV reactivation occurred 
in 2/80 (2 .5%) subjects (baseline HBsAb 191 IU/L and 169 
IU/L, respectively) . Both incident and reactivated infections 
resolved following the addition of tenofovir and lamivu-
dine to the ART regimen . CD4 cell counts in the 4 patients 
were median 438 cells/mm3 (range 317-734); all subjects 
had suppressed plasma HIV-1 RNA load (<60 copies/ml) . 
Conclusion: HIV-positive patients who discontinue HBV-ac-
tive agents as part of ART in a setting of high HBV ende-
micity are at risk of both de novo HBV acquisition and 
reactivation of a previously resolved HBV infection . The 
observation does not appear to correlate with poor HIV 
control and significant immune suppression . HBV reacti-
vation in the presence of HBsAb levels >100 U/L suggests 
possible escape from antibody neutralisation .
Disclosures:

Anna M . Geretti - Employment: Roche Pharma Research & Early Discovery; 
Grant/Research Support: Gilead Sciences
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1920
Linkage to Care for Alaska Native Persons with 
Chronic Hepatitis B Virus
Brian J. McMahon1, Lisa J. Townshend-Bulson1, 
Chriss E. Homan1, Prabhu P. Gounder2, Susan Negus1, 
Mary M. Snowball1, Youssef Barbour1, Brenna Simons1; 1Liver 
Disease & Hepatitis Program, ANTHC, Anchorage, AK; 2Arctic 
Investigations Program, CDC, Anchorage, AK

Findings by the National Academy of Science and the 
Centers for Disease Control and Prevention have esti-
mated that less than 50% of persons in the US with 
chronic hepatitis B virus (HBV) are aware they have this 
infection and less than half of those are linked to care . 
Though new hepatitis B infections no longer occur in 
Alaska Native (AN) People due to the comprehensive 
newborn and catch up vaccine program starting in the 
1980’s, there are still approximately 1200 AN persons who 
have chronic HBV infection . Over 70% of these persons 
live in remote communities in Alaska, making specialty 
care more difficult to deliver . We herein report the results 
of a program we developed and modified over the past 3 

decades to provide care and treatment for these individ-
uals . Methods: Persons identified with chronic HBV receive 
letters every 6 months reminding them to have blood 
drawn at their local clinic and sera sent to the Alaska 
Native Medical Center to have liver function tests and HBV 
DNA performed . We searched our HBV database to deter-
mine how many persons had responded to these letters 
and evaluate screening frequency patterns . Results: We 
screened 52,022 AN persons; 1560 had chronic HBV and 63 
additional persons have been identified since (Figure 1) . Of 
those 537 expired, leaving 1086 persons alive . Ten persons 
have refused care and 1076 originally linked to care but 63 
have subsequently moved out of state leaving 1013 person 
under care . Of those, 682 have had at least one labora-
tory testing for LFTs and HBV DNA in the past 12 months 
and 144 in the past 2-years, 99 between 2 and 5 years 
and 151 greater than 5 years . 102 persons (10%) qualified 
as treatment candidates based on AASLD Guidelines . Of 
those 83 (81%) are on treatment and 54 (65%) have HBV 
DNA levels < 100 IU/ml and ALT < 40U/L . Conclusion: This 
program working with community providers across a large 
geographic area has been successful in linking persons 
with HBV to testing and treatment . However, gaps in 
the ideal frequency of patients’ lab test completion have 
likely underestimated the number who meet Guidelines 
for treatment .

Disclosures:

Brian J . McMahon - Grant/Research Support: Gilead Sciences

Lisa J . Townshend-Bulson - Grant/Research Support: Gilead

Chriss E . Homan - Grant/Research Support: Gilead

Youssef Barbour - Grant/Research Support: Gilead Sciences
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Comparative effectiveness of prophylactic 
strategies for perinatal transmission of hepa-
titis B virus: a network meta-analysis of 
randomized controlled trials
Zhi-Xian Chen3, Gui-Fang Gu2, Yan-Li Hao1, Gang Qin1; 1Cen-
ter for Liver Diseases, Nantong Third People’s Hospital, Nan-
tong University, Nantong, China; 2Department of Obstetrics 
and Gynaecology, Nantong Third People’s Hospital, Nantong 
University, Nantong, China; 3Department of Clinical Pharmacy, 
Nantong Health College of Jiangsu Province, Nantong, China

Background: Perinatal transmission is the main route 
of hepatitis B virus (HBV) transmission . While several 
measures have been attempted as a means of preventing 
perinatal HBV transmission, the optimal strategy remains 
inconclusive . Methods: We conducted a comprehensive 
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search, through Dec 2016, for randomized controlled trials 
(RCTs) that compared the following measures among HBV 
carrier mothers: placebo/none, active immunoprophylaxis 
(HBVac), passive-active immunoprophylaxis (hepatitis 
B immunoglobulin and vaccine, HBIG+HBVac), prenatal 
HBIG administration (HBIG/HBIG+HBVac) and prenatal 
antiviral therapy (AVT/HBIG+HBVac) . We performed 
direct, indirect and network meta-analyses for all treat-
ment comparisons . Results: Fifteen RCTs involving 2706 
infants of HBV carrier mothers were eligible for analysis . 
Network meta-analysis demonstrated similar results as 
direct and indirect comparisons . HBVac alone significantly 
reduced the risk of hepatitis B infection in infants of HBV 
carrier mothers (RR 0 .32, 95%CI 0 .21-0 .50) . The combina-
tion of immunoglobulin with vaccine is superior to vaccine 
alone (RR 0 .37, 95%CI 0 .20-0 .67) . Prenatal HBIG adminis-
tration or antiviral therapy offer further advantages over 
current passive-active immunoprophylaxis for infants of 
highly viremic mothers (RR 0 .47, 95%CI 0 .29-0 .75 and RR 
0 .31, 95%CI 0 .10-0 .99 respectively) . There was no signifi-
cant publication bias . Conclusions: Based on the universal 
infantile vaccination program, HBIG for infants born to 
HBV carrier mothers further reduce transmission . For 
highly viremic mothers whose children are still at risk for 
transmission under current immunoprophylaxis, prenatal 
HBIG administration or antiviral therapy in late pregnancy 
may be considered if more long-term evidence supports its 
efficacy and safety .
Disclosures:
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1922
Establishment and development of national 
demonstration areas to achieve control targets 
for hepatitis B in China
bing ruan; zhixin yu, min deng, lanjuan li; State Key Labora-
tory for Diagnosis and Treatment of Infectious Diseases, Col-
laborative Innovation Center for Diagnosis and Treatment of 
Infectious Diseases, Hangzhou, China

Background Hepatitis B constitutes an acute public 
health challenge in China . New control targets have been 
proposed, and an effective and affordable control model 
is urgently needed in China . Aimed at exploring the base-
line, epidemical trends and field intervention, a national 
project of Community-based Collaborative Innovation 
(CCI) demonstration areas has optimized the existing 
community healthcare resources and obtained initial 
results . Methods Based on the existing community health-
care network system, the CCI project was established by the 
grid management and contract signing service of commu-
nity doctors and general practitioners (GPs), to provide 
long-term residents with regular health service, screening 
for major infectious diseases, a flexible referral through a 
CCI doctor, and a CCI field research strategy as well . After 
screening, patients with positive test results were enrolled 
in cohorts and received treatment at an early stage, who 
would not serve as the source of infection anymore . Mean-
while, uninfected people with negative test result were 
received other supporting measures included the commu-
nity-based health education, behavior intervention and 
HBV vaccinations . In this process, a cloud-based National 
Information Platform (NIP) was established to collect and 
store epidemiological data . Results After two rounds of 
screening (2010–2012, 2013–2015), the HBsAg positive rate 

dropped from 5 .05% (with 5,173,003 people screened) to 
4 .57% (with 3,819,675 people screened), while the rate 
of new HBV infections was 0 .85% in the fixed cohorts of 
2,584,322 people . Furthermore, a medical educational 
application (APP) was finished and popularized . The 
quality control team completed PPS sampling in round 
2 and established millions of people with serum sample 
bank for unified testing . Due to the multi-centre studies 
and time constraint, much of the data have not been cali-
brated and statistical analyses are ongoing . Conclusion 
CCI project has established a large-scale field research to 
conduct whole-population screening and intervention . 
Owing to the Positive Escape which effected the accu-
racy of the next round of screening, we analyzed the new 
infection rate of HBV in the fixed population to reflect the 
epidemic trend and intervention effect . The purpose of 
CCI project is to establish and evaluate a practical model 
of grid management and field strategy, to realize the 
new goal to control infectious diseases . To provide poli-
cymakers with a feasible model, our results are directly 
applicable and will contribute to standardizing a working 
CCI model for the future . Key words: Community health-
care, Hepatitis B, Health policy . 
Disclosures:
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Validation of risk prediction models for the 
development of HBV-related HCC: a retrospec-
tive multi-center 10-year follow-up cohort study
Seung Up Kim1, Yeon Seok Seo2, Byoung Kuk Jang3, Soon 
Ho Um2, Jae Seok Hwang3, Kwang-Hyub Han1, Sang 
Gyune Kim4, Kwan Sik Lee1, Young Seok Kim4, Jung Il Lee1; 
1Internal Medicine, Yonsei University College of Medicine, 
Seuol, Korea (the Republic of); 2Internal Medicine, Korea Uni-
versity, Seoul, Korea (the Republic of); 3Internal Medicine, 
Keimyung University, Daegu, Korea (the Republic of); 4Soon-
chunhyang University, Bucheon, Korea (the Republic of)

Background/Aim: Recently, modified REACH-B (mREACH-B) 
risk prediction model for hepatocellular carcinoma (HCC) 
development was proposed . We validated the accuracy 
of the mREACH-B model and compared its accuracy with 
those of other prediction models . Methods: Between 2006 
and 2012, 1,241 patients with chronic hepatitis B (CHB) 
were recruited . All patients underwent transient elastog-
raphy at enrollment . Results: The median age of the study 
population (840 males, 401 females) was 49 years . The 
median PAGE-B, LSM-HCC, and mREACH-B values were 10, 
10, and 8, respectively . Among patients without cirrhosis 
(n=940, 75 .7%), the median REACH-B value was 9 . During 
the follow-up period (median 77 .4 months), 66 (5 .3%) 
and 83 (6 .7%) patients developed HCC and liver-related 
events (LRE), respectively . Higher liver stiffness (LS) inde-
pendently predicted HCC (hazard ratio [HR]=1 .047) and 
LRE development (HR=1 .047) (all P<0 .05) . The mREACH-B 
significantly predicted HCC (AUC=0 .824 at 3-year and 
0 .750 at 5-year) and LRE development (AUC=0 .782 at 
3-year and 0 .739 at 5-year) (all P<0 .001) and it performed 
similarly or significantly better than the PAGE-B and 
LSM-HCC (AUC=0 .715-0 .809 at 3-year and 0 .719-0 .742 
at 5-year for HCC; AUC=0 .704-0 .777 at 3-year and 0 .721-
0 .735 at 5-year for LRE) . Among patients without cirrhosis, 
mREACH-B predicted HCC (AUC=0 .803 vs . 0 .654-0 .816 at 
3-year and 0 .684 vs . 0 .639-0 .738 at 5-year) and LRE devel-
opment (AUC=0 .734 vs . 0 .619-0 .789 at 3-year and 0 .674 vs . 
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0 .626-0 .729 at 5-year) similarly to PAGE-B, REACH-B, and 
LSM-HCC . Conclusions: mREACH-B appropriately predicted 
HCC and LRE development in patients with CHB and 
showed similar or superior accuracy to those of PAGE-B, 
REACH-B, and LSM-HCC . 
Disclosures:

Kwang-Hyub Han - Advisory Committees or Review Panels: Eisai, Bayer, 
KOWA, Ildong; Grant/Research Support: Abbvie, MSD, Gilead
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The impact of treatment of chronic hepatitis B 
(CHB) on patient-reported outcomes (PROs)
Zobair M. Younossi1, Maria Stepanova2, Harry L. Jans-
sen3, Kosh Agarwal4, Mindie H. Nguyen5, Edward J. Gane6, 
Naoky C. Tsai7, Issah Younossi1, Sharon Hunt2; 1Center for 
Liver Diseases, Department of Medicine, Inova Fairfax Hos-
pital, Falls Church, VA; 2Center for Outcomes Research for 
Liver Disease, Washington DC, DC; 3Gastroenterology & Hepa-
tology University Health Network, Toronto General Hospital, 
Toronto, ON, Canada; 4Kings College Hospital Institute of 
Liver Studies, London, United Kingdom; 5Stanford University, 
Palo Alto, CA; 6New Zealand Liver Transplant Unit Auckland 
City Hospital, Auckland, New Zealand; 7Liver Center Univ 
Hawaii SOEST, Honolulu, HI

Background: CHB is a common cause of cirrhosis worldwide . 
Impact of CHB treatment on PROs is not well known . Our 
aim was to assess PRO changes in CHB subjects receiving 
antiviral regimens . Methods: PRO data were analyzed for 
CHB subjects enrolled in 2 clinical trials [GS-US-283-1059 
(Group A: CHB receiving any active Oral Antiviral (OAV) 
treatment at baseline) and GS-US-283-1062 [Group B: CHB 
who started Tenofovir Disoproxil Fumarate (TDF) 300 mg 
daily at baseline] . In addition to their active treatment 
for CHB (any OAV for Group A or TDF for Group B), both 
groups were randomized to either receive 1, 2, or 4 mg 
once a week of vesatolimod (GS-9620) or placebo for a 
maximum of 12 doses . Subjects completed Short Form-36 
(SF-36), Chronic Liver Disease Questionnaire (CLDQ), Work 
Productivity and Activity Impairment (WPAI) question-
naires at baseline, Weeks 12, 24 and 48 . Results: 242 CHB 
subjects were included . Of these, 50 were from Group A 
and 192 were from Group B . Analyzing PRO data for each 
group separately, there were no consistent on-treatment 
PRO differences between those who received vesatol-
imod or placebo in addition to their active treatment (any 
OAV for Group A or TDF for Group B) . Analyzing both 
groups combined, by Week 24 of treatment, there were 
significant PRO improvements in 3 domains of CLDQ and 
General Health score of SF-36 (up to +5 .8%, p<0 .05) . These 
improvements continued up to Week 48 (Figure) . Inde-
pendent predictors of higher on-treatment PROs included 
male gender, lower BMI, and the absence of comorbidities 
(p<0 .05) . Conclusions: Active treatment of CHB is associ-
ated with improvement of PROs, highlighting the clinical 
and psychosocial benefits obtained by active anti-viral 
treatment for HBV .
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Awareness, knowledge and treatment accep-
tance of hepatitis B infection in Southeast Asia: 
a cross-sectional study
Kyi P. Soe1, Wirichada Pan-ngum2, Apichart Nontpras-
ert1, Chatporn Kittitrakul1, Navuddh Oam1, Vo D. Thong3, 
Pisit Tangkijvanich4, Wattana Leowattana1, Kittiyod Poovo-
rawan1; 1Department of Clinical Tropical Medicine, Faculty 
of Tropical Medicine, Mahidol University, Bangkok, Thailand; 
2Department of Tropical Hygiene, Faculty of Tropical Medi-
cine, Mahidol University, Bangkok, Thailand; 3Department of 
Internal Medicine, Faculty of Medicine, University of Medicine 
and Pharmacy, Ho Chi Minh City, Viet Nam; 4Research Unit of 
Hepatitis and Liver Cancer, Department of Biochemistry, Chu-
lalongkorn University, Bangkok, Thailand

Background: Although the disease burden of chronic 
hepatitis B (CHB) infection in Southeast Asia is high, most 
affected people are unaware of their disease status . 
Awareness of the disease is the key to bringing CHB-in-
fected individuals into the cascade of care . We aimed to 
determine awareness, knowledge and treatment accep-
tance of hepatitis B virus (HBV) infection in Southeast Asia . 
Methods: A cross-sectional survey was conducted among 
six nationalities in Southeast Asian nations--Myanmar, 
Thailand, Vietnam, Cambodia, the Philippines, and Singa-
pore--from December 2016 to February 2017 . The study 
population comprised healthcare staff and members of 
the general population . Results: 799 healthcare staff and 
1079 members of the general population were enrolled 
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and eligible for analysis (Table) . The prevalence of either 
awareness of their hepatitis B virus (HBV) infection 
status or risk of infection because of regional endemicity 
were 85 .6% (684/799) among healthcare staff and 54% 
(583/1079) among non-healthcare personnel . 85 .9% of 
healthcare staff and 45 .5% of the general population had 
good knowledge on HBV infection in terms of disease 
transmission, complications, and the need for treatment; 
76 .6% of healthcare staff and 39 .8% of the general popu-
lation followed good practices on HBV infection preven-
tion . The overall treatment acceptance rate was 90 .6%, 
without any significant difference between the health-
care staff and the general population (p=0 .88) . Awareness 
had a significant impact on both knowledge and practice 
scores among both healthcare staff and general popula-
tion (p<0 .01), but without statistical significance for treat-
ment acceptance among healthcare staff (p=0 .61) . The 
most effective sources of knowledge were formal training 
by medical staff; medical consultations and health-promo-
tion sessions for the general population . Conclusion: The 
awareness of HBV infection among the sampled South-
east Asian members of the general population was low 
in our survey . Providing additional hepatitis B awareness 
campaigns is crucial for eliminating viral hepatitis in this 
region .

Table . Demographic data of participants .

Data are presented as the median (interquartile range) or 
the number (proportion, %) .
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Hospital Wide Electronic Medical Record 
(EMR) Aquisition of Country of Birth During 
Registration to Identify Patients At Risk for 
Hepatitis B and/or Hepatitis C Infection to 
Implement Automated Order Entry For Blood 
Testing and Provide Linkage to Care (LTC).
Andrew N. de la Torre1, Maliha Ahmad2, Farhan Ayoub1, 
Lisa Green3, Patricia McDowall4, Angelo Montesdeoca3, 
Cherie Danko4, Michael D. DeLisi5, Irina Kheyfets7, Rosen-
berg Mark6; 1Surgery, St. Joseph’s Medical Center, Paterson, 
NJ; 2Hepatology, St. Joseph’s Medical Center, Paterson, NJ; 
3Information Technology, St. Joseph’s Medical Center, Pat-
erson, NJ; 4Laboratory Services, St. Joseph’s Medical Center, 
Paterson, NJ; 5Family Medicine, St. Joseph’s Medical Center, 
Paterson, NJ; 6Emergency Medicine, St. Joseph’s Medical Cen-
ter, Paterson, NJ; 7Internal Medicine, St. Joseph’s Medical Cen-
ter, Paterson, NJ

Introduction: The World Health Organization and Center 
For Disease Control and Prevention recommend testing 
patients born in countries with intermediate (>1 .5%) and 

high (>8%) endemic risk for chronic viral hepatitis B (HBV) 
and/or hepatitis C (HCV) infection . Methods: The hospital 
EMR was modified to have registration clerks acquire 
patient country of birth in the Emergency Department, 
inpatient admission, same day admission, and Internal 
and Family Medicine clinic . On the hospital consent to 
treat form, patients were informed HBV and HCV testing 
may occur . A “Country of Birth” data field was added to 
the registration template . The country of birth data field 
was populated using auto-complete or drop down lists . 
Countries with high and intermediate HBV and/or HCV 
risk were loaded into the EMR system . Patients born in 
countries with high and intermediate risk were identified . 
Results: Between December 2016 to April 2017, 74,712 
unique patients were encountered . Country of birth was 
collected for 40,071 patients . Table 1 shows the number 
and distribution of patients identified by endemic risk . The 
numbers of estimated patients with chronic viral hepa-
titis are in parenthesis . The number of patients estimated 
with chronic viral hepatitis were HBV: 238, HCV: 60, and 
HBV&HCV: 169 . Completion rates for country of birth were 
38% for December 2016 compared to 45% for April 2017 . 
Patients identified from intermediate and/or high risk 
countries initiate a search script in the laboratory data-
base for an HCV antibody and/or HBV surface antigen test 
within the last 5 years . If no result is found, a blood test is 
ordered . A Patient Navigator (PN) receives a weekly report 
of all results, the patient’s and patient’s Primary Medical 
Doctor (PMD) contact information . The PN contacts the 
PMD of patients with a positive result . Patients without 
a PMD are contacted directly by the PN . The PN provides 
LTC with Gastroenterology, Infectious Disease, or Hepa-
tology clinics . Conclusion: Using EMR registration to 
acquire patient country of birth can identify patients at 
risk for chronic viral hepatitis who may benefit from HBV 
and/or HCV testing, that may not have been tested other-
wise . Although less than half of patients had their country 
of birth obtained, the proportion increased over time . 
Ongoing work is in progress to test patients identified at 
risk, determine infection rates, cirrhosis, liver cancer risk, 
and provide LTC .

Table 1 . Number of Patients Identified By Endemic Risk
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1927
Clinical evaluation of a newly developed 
chemiluminescence enzyme immunoassay for 
hepatitis B core antibody.
Takako Inoue1, Kumiko Ohne2, Tomoya Iwase2, Satomi Kani2, 
Yukio Wakimoto3, Takaaki Goto2, Shigeru Sato2, 
Yasuhito Tanaka1,4; 1Department of Clinical Laboratory Medi-
cine, Nagoya City University Hospital, Nagoya, Japan; 2Clinical 
Laboratory, Nagoya City University Hospital, Nagoya, Japan; 
3Center for Experimental Animal Science, Nagoya City Uni-
versity Graduate School of Medical Sciences, Nagoya, Japan; 
4Department of Virology and Liver Unit, Nagoya City Univer-
sity Graduate School of Medical Sciences, Nagoya, Japan

Background: The clinical guidelines for prevention of 
hepatitis B virus (HBV) reactivation recommend that hepa-
titis B surface antigen (HBsAg), hepatitis B core antibody 
(anti-HBc), and hepatitis B surface antibody (anti-HBs) 
should be measured using assays with high sensitivity . 
The aims of this study are to compare the performance 
of a newly developed chemiluminescence enzyme immu-
noassay for anti-HBc (HISCL anti-HBc kit [HISCL, Sysmex 
Corporation]) with conventional ones and to evaluate its 
clinical utility . Methods: This study was approved by the 
appropriate institutional ethics review committees . The 
new assay HISCL was compared with two conventional 
assays (Lumipulse Presto anti-HBc-N reagent [Presto, Fuji-
rebio, Inc .] and Architect HBc II reagent [Architect, Abbott 
Japan]) . Within-run reproducibility was evaluated 20 times 
using one negative and two positive controls . Between-run 
reproducibility was evaluated using 20 positive samples 
diluted and adjusted at three concentrations of anti-HBc, 
and were measured twice on the same day . On-board 
stability was evaluated measuring three positive sera every 
seven day until day 42 . Concordance rates between HISCL 
and Architect, HISCL and Presto, or Presto and Architect 
were evaluated using 77 clinical samples close to the refer-
ence value of 1 .0 C .O .I . (ranged between 0 .1 and 2 .0) by 
HISCL . Results: Within-run reproducibility, between-run 
reproducibility, and on-board stability were all supportive 
results to efficacy, and concluded that HISCL is appropriate 
for routine testing in terms of its basic performance . The 
concordance rates were 79 .2% (61/77) between HISCL 
and Architect, 80 .5% (62/77) between HISCL and Presto, 
and 96 .1% (74/77) between Presto and Architect, respec-
tively . The details of 17 discrepancies near cut-off line are 
shown in the TABLE . Conclusions: HISCL is suitable for the 
screening in patients with resolved HBV infection negative 
for HBsAg . Because immunosuppressed patients some-
times show false-negative results for any antibodies, the 
result of anti-HBc, especially on the borderline, may not 
be reliable . To prevent HBV reactivation without regular 
HBV-DNA monitoring, much higher sensitive assay for 
anti-HBc would be required to start appropriate moni-
toring .

Discrepancies (17 samples)
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Profile of serum alanine aminotransferase 
(ALT) levels in a cohort of inactive European 
hepatitis B (HBV) carriers: 4 years follow-up of 
a prospective longitudinal study (ALBATROS 
Study)
Viola Knop1, Johannes Vermehren1, Joerg Petersen2, 
Peter Buggisch2, Heiner Wedemeyer3, Markus Cornberg3, 
Stefan Mauss4, Martin F. Sprinzl5, Thomas Berg6, Florian van 
Bömmel6, Hartwig H. Klinker7, Dietrich Hueppe8, Jean-
Pierre Bronowicki9, Markus Bickel10, Annika Vermehren1, 
Simone Susser1, Stefan Zeuzem1, Christoph Sarrazin11,1; 1Uni-
versitätsklinik Frankfurt, Frankfurt, Germany; 2IFI Institut, 
Hamburg, Germany; 3Medizinische Hochschule Hannover, 
Hannover, Germany; 4Gastroenterologische Schwerpunkt-
praxis, Düsseldorf, Germany; 5Universitätsklinik Mainz, Mainz, 
Germany; 6Universitätsklinikum Leipzig, Leipzig, Germany; 
7Universitätsklinikum Würzburg, Würzburg, Germany; 8Hepa-
tologische Schwerpunktpraxis, Herne, Germany; 9Centre de 
Hospitalier Universitaire de Nancy, Nancy, France; 10Infekti-
ologikum Frankfurt, Frankfurt, Germany; 11St. Josefs-Hospital, 
Wiesbaden, Germany

Background Little is known about the effect of alanine 
aminotransferase (ALT) dynamics for the outcome of long-
time follow-up during the natural course of chronic HBV 
infection . The aim of the present study was to analyze 
the significance of ALT changes between baseline (BL) 
and 4 years follow-up (FU4) for HBsAg seroconversion as 
well as for disease progression in a cohort of European 
untreated HBeAg negative chronic HBV-infected patients . 
Methods In the prospective ALBATROS study so far 1072 
patients with HBeAg-negative low- replicative chronic 
HBV were enrolled for long-term follow-up over 10 years . 
Definition of low- replicative HBV without indication for 
antiviral therapy at study inclusion was based on interna-
tional guidelines . Biochemical, virological and non-inva-
sive fibrosis parameters including transient elastography 
(FibroScanTM) were performed at BL as well as during 
annual follow-up . Results Data of FU4 were available in 
193 patients, mainly infected with HBV genotype A (17%) 
and D (47%) . Patients were classified according to ALT 
levels into the following groups: patients with constantly 
normal ALT ≤ 0 .5xULN [group A; 13/193 (6 .7%)], constantly 
normal ALT > 0 .5xULN [group B; 134/193 (69 .4%)], tran-
sient ALT elevation [group C; 40/193 (20 .8%)] and 
persistent ALT increase [group D; 6/193 (3 .1%)] . Overall, 
HBsAg seroconversion and reactivation with start of anti-
viral therapy was observed in 11/193 (5 .7%) and 14/193 
(7 .3%) patients, respectively . HBsAg seroconversion was 
not significantly affected by pattern of ALT dynamics 
during 4 years FU [2/13 (15%), group A; 8/134 (6%), group 
B; 1/40 (2 .5%), group C; 0/6, group D] . However, patients 
with transient or persistent ALT elevation (group C and 
D) had a significant higher risk of disease progression 
[6/40 (15%) and 4/6 (67%), respectively) with parallel 
increase of HBV DNA (> 2000 IU/ml) and started with 
antiviral treatment compared to group A and B patients 
[(0/13 and 4/134 (3%), respectively)]; (p<0 .0001) . Single-
point measurement of ALT showed significant correlations 
with liver stiffness by FibroScanTM (r=0 .347;p<0 .0001), BMI 
(r=0 .227;p=0 .001), triglycerides (r=0 .235;p=0 .001), LDL 
cholesterol (r=0 .167;p=0 .034) and quantitative HBsAg 
(r=0 .148;p=0 .046) . Conclusion In our study cohort patients 
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with a pattern of transient or persistent ALT elevation 
within 4 years follow-up were shown to have higher risk 
of disease activity and might benefit from closer moni-
toring . Low levels of ALT concentration (≤ 0 .5x ULN) 
appeared to be no further advantage for the long-term 
outcome . Beside viral factors transaminase levels were also 
correlated to metabolic parameters, such as serum lipids 
and body mass index . 
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Development and External Validation of Prog-
nostic Nomogram for Acute Decompensation 
of Chronic Hepatitis B Cirrhosis
Fangyuan Gao1, Xiaoshu Li1, Yuxin Li1, Le Sun3, Xue Yang1, 
Hai Li2, Xianbo Wang1; 1Center of Integrative Medicine, Bei-
jing Ditan Hospital, Capital Medical University, Beijing, China; 
2Department of Gastroenterology, Ren Ji Hospital, School of 
Medicine, Shanghai Jiao Tong University, Shanghai, China; 
3Department of Gastroenterology, Dongzhimen Hospital, Bei-
jing University of Chinese Medicine, Beijing, China

Background: Currently, no special model has been 
reported to predict mortality risk of acute decompensa-
tion of chronic hepatitis B (CHB) cirrhosis . This study aimed 
to develop an effective nomogram capable of estimating 
the individual outcomes for acute decompensation of CHB 
cirrhosis . Methods: The nomogram was established based 
on a retrospective study of 509 patients with acute decom-

pensation of CHB cirrhosis at the Beijing Ditan Hospital, 
Capital Medical University . The predictive accuracy, 
discriminative ability and clinical net benefit of the previ-
ously developed nomogram were assessed by C-index, cali-
bration curves and decision curve analysis (DCA) . During 
the study period, a validation cohort with 620 patients was 
included at the Renji Hospital, Shanghai Jiao Tong Univer-
sity . Results: Multivariate analysis of the derivation cohort 
for survival analysis identified the independent factors 
to be age, previous decompensation, bacteria infection, 
hepatic encephalopathy, and total bilirubin, which were 
all included to build the nomogram . The calibration curve 
for predicting the probability of survival showed consis-
tency between the nomogram and the actual observation . 
The C-index of the nomogram was 0 .897, which was statis-
tically higher than that of CTP (0 .793), MELD (0 .821) and 
SOFA (0 .868) (P < 0 .001 for all) . Using DCA, the nomo-
gram also demonstrated superior net benefit than other 
score models . The results were confirmed in the validation 
cohort . Conclusions: The prognostic nomogram enables 
well-calibrated individualized predictions of survival 
outcomes for acute decompensation of CHB cirrhosis 
patients .
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1930
Non-invasive diagnosis of significant fibrosis in 
antiviral-naive chronic HBV infection could be 
improved by using the novel GP73-LS algorithm
ZhuJun Cao1, Ziqiang Li1, Hui Wang1, Yinling Wang3, 
Yuhan Liu1, Ruidong Mo1, Peipei Ren1, Lichang Chen1, Jie Lu1, 
Yan Zhuang1, Xiaolin Wang1, Gangde Zhao1, Weiliang Tang1, 
Xiaogang Xiang1, Wei Cai1, Shisan Bao4, Chuanwu Zhu3, Long-
gen Liu2, Qing Xie1; 1Department of infectious diseases, Ruijin 
Hospital, Shanghai Jiao Tong University School of Medicine, 
Shanghai, China; 2Department of Infectious Diseases, The 
Third Hospital of Changzhou, Jiangsu, China; 3Department 
of Hepatology, The Affiliated Infectious Diseases Hospital of 
Soochou University, Suzhou, China; 4University of sydney, Syd-
ney, NSW, Australia

Background This study aimed to evaluate serum Golgi 
protein 73 (GP73) [formerly known for HCC diagnosis] on 
the following aspects: 1) accuracy in predicting signifi-
cant fibrosis in chronic HBV infection (cHBV) and non-HBV 
patients; 2) influences from inflammation, treatment, 
etiology and other factors; 3) potential as a complemen-
tary marker in combination with handful tools for further 
improvements in accuracy . Methods: ROC analysis was 
performed to determine diagnostic accuracy of serum 
GP73 in 400 antiviral-naive cHBV [training cohort (n=267) 
with independent validation (n=133)], in 92 antiviral-re-
ceiving or -experienced cHBV, in 309 non-HBV . Reference 
method: Liver biopsy . Index tests: serum GP73, liver stiff-
ness (LS), APRI and FIB-4 . Serum GP73 was measured in 
duplicate in double-blind fashion . Another 180 healthy 
volunteers and 85 HCC patients were recruited for “nega-
tive” and “positive” control, respectively . Results: Serum 
GP73 was highest in HCC but also significantly higher 
in other patients than in healthy control . A stepwise 
increasing pattern of serum GP73 was clearly observed 
across fibrosis stages in patients with antiviral-naive, 
-experienced cHBV and non-HBV patients but not anti-
viral-receiving cHBV . The elevation of serum GP73 was 
associated with presence of significant fibrosis, significant 
inflammation, ALT level, LS value . Serum GP73 was iden-
tified as an independent predictor for significant fibrosis 
(OR, 95%CI: 1 .02, 1 .01-1 .03, per increase of 1 ng/mL, p < 
0 .001) by adjusting the effects from inflammation, ALT 
level, LS value and other confounders . The diagnostic 
performance (AUROC, 95%CI) of serum GP73 was good 
in antiviral-naive cHBV (0 .76, 0 .72-0 .81) and poor in anti-
viral-receiving cHBV (0 .60) . The utility of serum GP73 was 
also observed in non-HBV (0 .80, 0 .75-0 .85) . Diagnostic 
performance of serum GP73 was comparable to LS (0 .78, 
0 .73-0 .82) and significantly (p<0 .001) better than APRI 
(0 .67) and FIB-4 (0 .68) . The combined use of GP73 and LS 
was the best strategy among all the tests and could further 
improved the accuracy to 78 .9% in antiviral-naive cHBV . 
Using the novel GP73-LS algorithm, GP73<63 in agreement 
with LS<8 .5 provided accuracy of 81 .7% to excluded signif-
icant fibrosis . GP73≥63 in agreement with LS≥8 .5 provided 
accuracy of 93 .3% to confirm significant fibrosis . Almost 
64% or 68% of patients in the training or validation cohort 
could be accurately classified . Conclusions: Serum GP73 is 
robust in diagnosing significant fibrosis in naive cHBV . The 
novel GP73-LS algorithm could further improve the clinical 
management of antiviral-naive cHBV . The utility of GP73 
in no-HBV patients is promising but needs validation .
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Passive Transfer of Hepatitis B Core Antibody 
after Intravenous Immunoglobulin Administra-
tion in Patients Receiving Anti-cancer Therapy
Jessica P. Hwang1, Anna S. Lok2, Carla L. Warneke3, 
Sairah Ahmed4, Harrys A. Torres5, Andrea G. Barbo7, 
Maria Suarez-Almazor1, Alessandra Ferrajoli6, Huifang Lu1; 
1General Internal Medicine, The University of Texas MD 
Anderson Cancer Center, Houston, TX; 2University of Mich-
igan, Ann Arbor, MI; 3Biostatistics, University of Texas MD 
Anderson Cancer Center, Houston, TX; 4Stem Cell Transplan-
tation, University of Texas MD Anderson Cancer Center, Hous-
ton, TX; 5Infectious Diseases, University of Texas MD Anderson 
Cancer Center, Houston, TX; 6Leukemia, University of Texas 
MD Anderson Cancer Center, Houston, TX; 7Yale University, 
New Haven, CT

Background: Intravenous immunoglobulin (IVIG) is used 
in the supportive care of cancer patients and can be asso-
ciated with passive transfer of antibodies including hepa-
titis B core antibody (anti-HBc) . Patients who receive IVIG 
often receive therapies associated with high risk of reac-
tivation of hepatitis B infection (e .g ., anti-CD 20 therapy, 
stem cell transplant among others .) We aimed to deter-
mine the prevalence of anti-HBc testing and anti-HBc sero-
conversion in cancer patients who received IVIG therapy . 
Methods: We retrospectively studied adult patients with 
cancer who received chemotherapy during 2004-2011 at 
MD Anderson Cancer Center . Using institutional data-
bases, we examined anti-HBc testing and IVIG administra-
tion records . We calculated the percentage who converted 
to anti-HBc+ along with exact binomial confidence inter-
vals and used logistic regression to test for factors asso-
ciated with seroconversion . Results: There were 18,874 
cancer patients who underwent chemotherapy, and 
19% (n=3657) had a hematologic malignancy . Of the 971 
patients who received IVIG, 91% (n=882) had anti-HBc 
testing before IVIG administration . Among these, 255 
patients had anti-HBc testing after IVIG administration as 
well, and the rate of seroconversion was 11% (n=29, 95% 
CI 7 .8%-15 .9) . There was no significant difference in the 
number of IVIG doses among converters (median=6) vs . 
nonconverters (median=4, p=0 .38) . Conclusions: Passive 
transfer of anti-HBc was common after IVIG administra-
tion . Baseline HBV testing is crucial to accurately ascertain 
HBV status and risk of HBV reactivation in cancer patients 
receiving IVIG and chemotherapy .
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1932
Prospective Assessment Of Frequency And 
Factors Associated With Bone Loss During 
Tenofovir Therapy In Patients With Chronic 
Hepatitis B
Ahmad S. Alawad, Daniel F. Suarez, Sungyoung Auh, Elen-
ita Rivera, Marc G. Ghany; national institutes of health, Rock-
ville, MD

Background: Tenofovir (TDF), an approved aniviral for 
chronic hepatitis B (CHB) is reported to be associated 
with bone loss . The incidence and factors associated with 
bone loss are unknown . Aims: We prospectively evaluated 
the effect of TDF on bone density longitudinally among 
patients participating in a randomized trial comparing 
TDF to TDF/emticitabine (FTC) in hepatitis B e antigen 
(HBeAg)+/- patients with CHB (NCT00524173) . Methods: 
HBeAg +/- patients with CHB were randomized to receive 
TDF or TDF/FTC for 192 weeks and underwent DEXA scan 
at baseline, weeks 48 and 192 . We analyzed changes in 
T-scores from 4 different regions (AP spine, femoral neck, 
total hip and forearm) . For each patient, T-scores for each 
of the 4 regions were categorized according to WHO defi-
nitions as normal: T-score ≥ -1, osteopenia: <-1 to >-2 .5, 
and osteoporosis: ≤-2 .5 . Bone loss was defined as change 
in T score to a worse WHO criteria in ≥1 region over time 
i .e . a change in T-score from normal to osteopenia or oste-
oporosis and osteopenia to osteoporosis . Comparisons of 
T-scores were made between weeks 48 and 192 to baseline 
and week 192 to 48, and analyzed as progression to osteo-
penia/osteoporosis or osteoporosis alone . Baseline factors 
analyzed for association with bone loss included: age, BMI, 
ALT, AST, albumin, INR, platelet count, T-score (AP spine, 
femoral neck, total hip, forearm), serum calcium, serum 
phosphorus, PTH level, TSH, uric acid, creatinine and HBV 
DNA . Results: 28/33 patients were included in the analysis; 
5 were excluded- (only 1 DEXA scan, n=3, patient with-
drew, n=1, missing data, n=1) . 28 patients had baseline 
and week 48 and 22 patients baseline and weeks 48 and 
192 DEXA data . Mean age 41 years, 21(75%) were male . 
19/28 (68%) were Asian, 6/28 (21%) were Caucasian, and 
3/28 (11%) were African American . 14/28 (50%, p:<0 .0001) 
worsened to osteopenia/osteoporosis (10/14 normal to 
osteopenia, 1/14 normal to osteoposis and 3/14 osteopenia 
to osteoporosis) . Lower baseline total hip T-score was 
the only significant factor associated with worsening to 
osteopenia/osteoporosis (p:0 .039) . 4/28 (14%, p:<0 .0001) 
worsened to osteoporosis (1/28 normal to osteoporosis 
and 3/28 osteopenia to osteoporosis) . On univariate anal-
ysis, mean serum albumin (p-value: 0 .049), low femoral 
neck and total hip T-scores (p-value: 0 .004, 0 .0009, respec-
tively) were associated with development of osteoporosis . 
Conclusion: 50% of patients with CHB treated with TDF or 
TDF/FTC for 4 years experienced bone loss by DEXA (36% 
osteopenia and 14% osteoporosis) . Baseline osteopenia of 
the hip and low albumin (possibly indicating more severe 
liver disease) were predictive of osteoporosis .
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Natural course of chronic hepatitis B virus 
infection in children: A retrospective real-world 
data analysis
Yuqing Lu1, Xiaoqun Zheng2, Jing Ye3, Xiaoben Pan1; Yuqing 
Lu, Lai Wei; 1Hepatology Institute, peking university, Haidian, 
China; 2Department of Clinical Laboratory, The Yuying Chil-
dren’s Hospital of Wenzhou Medical University & The Second 
Affiliated Hospital of Wenzhou Medical University, Wenzhou, 
China; 3Department of Surgery Intensive Care Unit, The Chil-
dren’s Hospital, Zhejiang University School of Medicine, Hang-
zhou, China

Background & Aims: The concept of immune tolerance (IT) 
to HBV infection and the cut-off of upper limit of normal 
(ULN) for alanine aminotransferase (ALT) are increas-
ingly challenged . Based on a retrospective data analysis, 
we aimed to explore these issues in children . Methods: 
Clinical laboratory data obtained between January 2003 
and April 2016 were screened from the databases of three 
hospitals . In total, 2126 children with of chronic hepatitis 
B (CHB) and 8126 reference children 0–18 years of age 
were included . Age- and gender-specific ULNs for ALT 
were calculated from reference children . ALT, HBV DNA 
and serological markers in CHB children were analyzed . 
Results: Based on our revised ULNs, half of HBV-infected 
infants had abnormal ALT in the first year . Approximately 
30% of CHB children aged 3 to 18 years had elevated ALT 
each year, and most children had elevated ALT during a 
3-year period . Over 25% of children previously defined 
as within the “IT” phase had elevated ALT levels, which 
significantly inhibited HBV DNA levels and led to a few 
HBeAg seroconversion . Children with HBeAg-positive 
hepatitis was predominate in the early stage of infection 
and decreased by year . However, over 1/4 of the children 
were indeterminate for classification based on current 
definition of natural course . Conclusions: Our results indi-
cate an early immune response to HBV infection in infants, 
and an intermittent and mild antiviral immunity during 
childhood, which suggest a need to revise the current 
concept of natural course of chronic hepatitis B .
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Clinical performance of a new automated 
assay for the detection of total antibodies 
against the Hepatitis Delta Virus
Antonella Olivero1, Alessia Ciancio1, Grazia A. Niro2, 
Mario Rizzetto1, Giovanna Lunghi3, Antonina Smedile1; 1Med-
ical Sciences, Torino University, Torino, Italy; 2Gastroenter-
ology, CSS Hospital, San Giovanni Rotondo, Italy; 3Virology, 
IRCCS Ospedale Maggiore Policlinico Mangiagalli e Regina 
Elena, Milan, Italy

Background: hepatitis Delta virus (HDV) is a small defec-
tive RNA virus, requiring the hepatitis B virus (HBV) surface 
antigen (HBsAg) for replication and transmission, respon-
sible for the most severe form of human hepatitis . World-
wide it is estimated that 15 to 20 million of chronically 
infected HBV patients are coinfected with HDV . The first 
step in the diagnosis of Delta hepatitis is serological and it 
is recommended that all HBsAg positive carriers be tested 
for anti-HDV antibodies . The aim of our study was to eval-
uate the clinical performance on different sample popu-
lations of a new developed automated assay, LIAISON XL 



1026A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

murex Anti HDV assay (DiaSorin), for the detection of anti-
bodies against HDV . Methods: LIAISON XL murex Anti HDV 
assay uses chemiluminescent immunoassay technology for 
the qualitative detection of total anti-HDV antibodies in 
human serum and plasma samples . This automated assay 
has to be performed on the Liaison Analyzer family . To 
assess diagnostic specificity the assay was performed on 
1995 specimen from an expected anti-HDV negative popu-
lation comprising: blood donors, HBsAg positive carriers, 
pregnant women and patients affected by potentially 
cross-reactive not HDV infectious diseases . 100 specimens 
from selected anti-HDV positive patients, 74 expected reac-
tive samples and 50 samples from HDV diagnostic routine 
were tested for sensitivity . The methods used as reference 
in this study were the ETI-AB-DELTAK-2 (DiaSorin) and 
HDV-Ab (DIA .PRO) ELISA assays . The LIAISON XL murex 
Anti HDV assay is not FDA cleared . Results: data shows 
an overall diagnostic specificity of 99,35% (95% C .I . : 
98,89 – 99,66%) . No negative results were observed in the 
selected HDV positive population studied, with a diag-
nostic sensitivity of 100% (95% C .I . : 97,90 – 100%) . All 
samples resulted reactive with no significant differences 
between the different subgroups of HDV positive patients 
tested: 36 patients with chronic hepatitis, 48 cirrhotic 
patients and 15 patients who underwent to liver transplan-
tation . A high concordance between LIAISON XL murex 
Anti HDV assay and ETI-AB-DELTAK-2 test was observed 
in data obtained analysing plasma samples collected 
from HDV diagnostic routine . Reliable results were also 
obtained running the LIAISON XL assay on cadaveric spec-
imen, allowing the evaluation of tissue and organ donors . 
Conclusion: LIAISON XL murex Anti HDV assay shows a 
high technical and clinical performance in the detection of 
total anti-HDV antibodies . Moreover with the advantages 
due to automation, this new assay can be considered a 
suitable tool for screening and thus an optimal starting 
point in the diagnosis of Delta hepatitis . 
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Combination of HBsAg composition and a 
common TLR3 polymorphism increases predic-
tion of serologic response during treatment 
with nucleos(t)ide analogues
Janett Fischer1, Maria Pfefferkorn1, Dieter Glebe2,3, 
Thomas Berg1, Florian van Bömmel1; 1Hepatology Section, 
University Hospital Leipzig, Department for Gastroenterol-
ogy and Rheumatology, Leipzig, Germany; 2ational Reference 
Center for Hepatitis B and D Viruses, Biomedical Research 
Center Seltersberg, Institute of Medical Virology, Justus Liebig 
University Giessen, Giessen, Germany; 3German Center for 
Infection Research (DZIF), Giessen, Germany

Background: Hepatitis B surface antigen (HBsAg) consists 
of three components large (L), middle (M) and small (S) 
HBsAg, and an early decrease of the MHBs ratio was 
recently found to be predictive for HBsAg seroconver-
sion during treatment with nucleos(t)ide analogues (NA) . 
Single nucleotide polymorphisms (SNP) within the toll-like 
receptor 3 (TLR3) gene were identified to be associated 
with spontaneous HBsAg loss in Caucasian patients . We 
aimed to improve the prediction of HBsAg loss during NA 
treatment by combined analysis of HBsAg composition and 
the genetic background . Methods: 35 Caucasian patients 

with HBeAg positive HBV infection receiving NA treatment 
for a mean duration of 36 .6±18 .1 months were retrospec-
tively enrolled (80% male, mean age 46 .2±13 .9 years) . The 
cohort included 7patients achieving HBeAg and HBsAg 
SC, 8 patients achieving HBeAg SC and 20 HBeAg positive 
patients without serologic response . HBsAg components 
were quantified using a semi-automatic validated ELISA 
with well-defined monoclonal antibodies for L-and MHBs 
as well as polyclonal antibodies for SHBs/total HBsAg . 
Genotyping of the TLR3 polymorphisms rs3775291 and 
rs5743305 was performed through polymerase chain reac-
tion and melting curve analysis . Results: Baseline levels 
of HBV DNA, HBsAg, and ratios of M and LHBs were not 
significantly different between patients with and without 
serologic response . However, patients achieving HBeAg 
SC showed significantly different genotype distribution of 
TLR3 rs3775291 as compared to those without serologic 
response (p=0 .007) . Thus, the AA genotype of the TLR3 
SNP rs3775291 was significantly associated with HBeAg SC 
OR=10 .29 [95% CI: 1 .74-60 .90] p=0 .01) and with MHBs loss 
(OR=5 .25 [95% CI: 1 .02-26 .98] p=0 .047) during NA treat-
ment . Patients carrying the AA genotype who lost MHBs 
during NA treatment had a higher chance of HBsAg loss 
than patients with the G allele and MHBs loss (OR=9 .75 
[95% CI: 1 .22-77 .72] p=0 .032] . Thus, 3/4 patients with 
undetectable MHBs at month 12 of NA treatment and the 
AA genotype of the TLR3 SNP rs3775291 but only 12% 
with the G genotype lost HBsAg after a mean treatment 
period of 36 .6±18 .1 months . No association was observed 
for serologic response and variants of theTLR3 rs5743305 
locus . Conclusion: Combined analysis of HBsAg compo-
nents and TLR3 rs3775291 genotype might improve the 
early prediction of HBeAg and HBsAg SC during NA treat-
ment . Functional analysis and analysis of larger cohorts 
treatment with NA but also with antivirals targeting the 
HBV life cycle are needed to enlighten the underlying 
mechanisms and the potential role of this approach as 
early serologic response marker .
Disclosures:
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HBV Knowledge, Screening & Linkage to Care 
in a Diverse Suburban New Jersey Community: 
Novel Strategies in a Primary Care Setting
Tyler Jiang2, Nicole Bannister1, Wen-Chi Chen2, Judy Yuen2, 
Ruth Brogden2, Ceu Cirne-neves3, Margie Heller3, Sally Malech3, 
Henry Rosenberg3, Aaron M. Harris4, Su H. Wang2; 1Charles B. 
Wang Community Health Center, New York, NY; 2Center for 
Asian Health, St. Barnabas Medical Center, Florham Park, NJ; 
3St. Barnabas Medical Center, Livingston, NJ; 4Division of Viral 
Hepatitis, Center for Disease Control, Atlanta, GA

Background Hepatitis B screening in at-risk populations is 
recommended by the CDC and the US Preventive Services 
Task Force, yet up to 2/3 with chronic hepatitis B infection 
have not yet been identified . Foreign-born populations 
face language and culture barriers to healthcare and are 
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at risk for hepatitis B infection . Novel outreach methods 
are needed for these hard to reach groups . Methods In 
2014-16, the Center for Asian Health, a bilingual primary 
care practice based out of a community teaching hospital, 
implemented a multi-pronged HBV screening and linkage-
to-care program targeting Asian and foreign-born (FB) 
communities in NJ . Screening occurred as part of primary 
care, through community events, and via free testing 
coupons used at hospital-based outpatient labs . Partici-
pants were tested for hepatitis B surface antigen (HBsAg), 
hepatitis B surface antibody (HBsAb) and total hepatitis 
B core antibody (HBcAb) . A bilingual navigator assisted 
CHB patients with appointments and healthcare access, 
and internists trained in HBV care managed the patients . 
Results Of 1164 persons tested, 68% were Asian . Median 
age was 54, and 61% were female . Fifty-one percent were 
screened via outreach events, 42% via primary care, and 
7% via coupons . Five percent (84) were HBsAg positive, 
and country ¬of¬ origin stratification showed highest 
rates in people in China (15%) and Taiwan (11%) who 
were 25-44 years old . Thirty-seven percent were HBV 
susceptible, while 53% were immune, and immunity was 
due to previous exposure in 32 .3% of FB versus 4 .4% in 
US-born (p< .001) . Seventeen percent reported having no 
insurance . Of the insured, 65% reported having a primary 
care physician (PCP), but only 30% of those reported 
having prior HBV testing . In the risk factor survey, 27% 
reported acupuncture, 32% body piercing, 25% a medical 
procedure abroad, and 9% had a household member with 
CHB . Of Asians, 13% reported a family member with CHB . 
HBV knowledge survey revealed many gaps, only 50% 
were aware that HBV causes cancer, and more than 59% 
believed that HBV is transmitted through food or sharing 
food . Thirty-two percent didn’t know HBV vaccine could 
prevent HBV . Among 84 patients with CHB, 92% were 
linked ¬to ¬care which included an evaluation by inter-
nists trained in HBV evaluation, management and treat-
ment, and 30% required antiviral treatment . Household 
contact testing was advised and 28% (23) had a family 
member return . Conclusion Cross-cultural collaborations 
between hospitals and community groups can be effec-
tive at screening hard-to-reach FB populations . A bilin-
gual navigator and trained internists were successful at 
achieving high rates of follow ¬up and HBV¬ directed care .
Disclosures:

The following people have nothing to disclose: Nicole Bannister, Wen-
Chi Chen, Judy Yuen, Ruth Brogden, Margie Heller, Aaron M . Harris, 
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FIB-4, not APRI predicts the regression of 
fibrosis in chronic hepatitis B patients treated 
with nucleos(t)ide analogs.
Devika Kapuria, Pallavi Surana, Gil S. Ben-Yakov, Theo Heller, 
T. Jake Liang, Jay H. Hoofnagle, Varun K. Takyar, 
David E. Kleiner, Christopher Koh; Liver Disease Branch, 
National Institutes of Health, Bethesda, MD

Background: Long-term nucleos(t)ide analogue therapies 
for chronic hepatitis B (CHB) virus infection are highly 
effective, resulting in viral suppression and histologic 
improvements in inflammation and fibrosis . Although 
noninvasive fibrosis markers have been evaluated in 
cross-sectional studies of CHB, their utility for monitoring 
worsening or regression of fibrosis with therapy has not 
been well documented . Aim: To evaluate the utility of 

noninvasive fibrosis biomarkers in assessing changes in 
histologic fibrosis during long-term nucleos(t)ide analogue 
therapy of CHB . Methods: Noninvasive fibrosis markers, 
including the aspartate aminotransferase (AST)-to-platelet 
ratio index (APRI) and Fibrosis-4 (FIB-4) index were eval-
uated and correlated with liver histology before and at 
least 2 years after starting therapy . Laboratory measure-
ments were obtained within 24-hours of biopsy . Pearson’s 
correlation was performed between Ishak fibrosis scores 
and FIB-4 and APRI values at baseline and last available 
biopsy on treatment . AUROC curves were used to assess 
diagnostic accuracy of APRI and FIB-4 at baseline and 
end of treatment . Results: Eighty-one CHB patients (70% 
male, median age 44 years (range 13-77)) with histologic 
follow-up for up to 22 years (median: 5 .8 years, IQR: 4 .0, 
8 .3) were studied . Median Ishak fibrosis scores declined 
from pretreatment to the end of follow-up (3 .0 to 1 .0, 
p<0 .0001) as did FIB-4 (1 .6 to 1 .4, p=0 .05) and APRI (0 .9 to 
0 .4, p<0 .0001) . Histologic improvements correlated closely 
with FIB-4 (r=0 .37, p=0 .0009) and APRI (r=0 .30, p=0 .005) . In 
comparing pretreatment and end of follow-up area under 
the receiver operating characteristic curves (AUROCs) 
for detecting advanced fibrosis (Ishak ↓4), FIB-4 perfor-
mance was stable(AUROC: 0 .73 vs 0 .62, p=0 .2) by DeLong 
test, whereas APRI performance declined (0 .73 vs 0 .45, 
p=0 .009) Conclusion: FIB-4 and APRI are useful in iden-
tifying subjects with pre-treatment advanced fibrosis in 
CHB . Long-term nucleos(t)ide analogue therapy results in 
histologic fibrosis improvements which is best captured by 
the noninvasive fibrosis marker FIB-4 . Further exploration 
may clarify the clinical applicability of FIB-4 in assessing 
fibrosis regression in resource poor settings .
Disclosures:

The following people have nothing to disclose: Devika Kapuria, 
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1938
Clinical significance of an ultra-high sensitive 
HBsAg assay to diagnosing HBV reactivation 
using stored samples of a prospective HBV 
DNA monitoring study in B-cell non-Hodgkin 
lymphoma patients
Shigeru Kusumoto1, Yasuhito Tanaka2, Ritsuro Suzuki3, 
Takashi Watanabe4, Dai Maruyama5, Eiji Tanaka6, 
Takayo Suzuki7, Tomohiro Kinoshita8, Michinori Ogura9, 
Ryuzo Ueda10, Masashi Mizokami11; 1Department of Hema-
tology and Oncology, Nagoya City University Graduate 
School of Medical Sciences, Nagoya, Japan; 2Department of 
Virology and Liver unit, Nagoya City University Graduate 
School of Medical Sciences, Nagoya, Japan; 3Department of 
Oncology/Hematology, Shimane University Hospital, Izumo, 
Japan; 4Department of Immuno-Gene Therapy, Mie Univer-
sity Graduate School of Medicine, Mie, Japan; 5Department 
of Hematology, National Cancer Center Hospital, Tokyo, 
Japan; 6Department of Medicine, Shinshu University School of 
Medicine, Matsumoto, Japan; 7Department of Hematology, 
Kusatsu General Hospital, Kusatsu, Japan; 8Japanese Red Cross 
Aichi Blood Center, Aichi, Japan; 9Department of Hematol-
ogy, Tokai Central Hospital, Kakamigahara, Japan; 10Depart-
ment of Tumor Immunology, Aichi Medical University School 
of Medicine, Aichi, Japan; 11The Research Center for Hepatitis 
and Immunology, National Center for Global Health and Med-
icine, Ichikawa, Japan

Background: Prospective studies have shown that preemp-
tive antiviral therapy guided by regular HBV DNA moni-
toring is effective at preventing HBV-related hepatitis, 
but such monitoring is currently expensive and relatively 
time-consuming . The purpose of this retrospective study 
was to evaluate the efficacy of regular monitoring by 
means of an ultra-high sensitive HBsAg assay using stored 
samples from a prospective study of HBV DNA moni-
toring in B-cell non-Hodgkin lymphoma (B-NHL) patients 
(UMIN000001299) . Methods: Two hundred fifty-two B-NHL 
patients with resolved HBV infection who had received 
chemotherapy including rituximab plus steroids were 
enrolled in an ancillary study . HBV reactivation defined 
as HBV DNA levels of 11 IU/mL or more was confirmed 
in 22 patients . Conventional HBsAg assay (ARCHITECT, 
cut-off value: 0 .05 IU/mL) and ultra-high sensitive HBsAg 
assay employing a semi-automated immune complex 
transfer chemiluminescence enzyme technique (ICT-CLEIA, 
cut-off value: 0 .0005 IU/mL) were measured at baseline, 
at confirmed HBV reactivation and then monitored after 
HBV reactivation using monthly stored samples . Written 
informed consent was obtained from all patients . Results: 
Baseline HBsAg was detected using the ultra-high sensi-
tive assay in 4 patients, in all of whom precore mutants 
with high replication capacity were reactivated . Of the 
6 patients with HBV DNA detected below the level of 
quantification at baseline, 5 showed reactivation and 3 
of the 5 had precore mutations . Sensitivity for detection 
by conventional and ultra-high sensitive HBsAg assays 
was 18 .2% (4 of 22) and 77 .3% (17 of 22), respectively (at 
HBV reactivation or the next sampling after HBV reacti-
vation) . All 6 patients reactivated with precore mutations 
including preS deletion could be diagnosed by ultra-high 
sensitive HBsAg assay at an early stage of HBV reactivation . 
Of the 5 patients in whom the ultra-high sensitive HBsAg 
did not detect HBV reactivation or at the next sampling 
after HBV reactivation, 2 had transient elevation of HBV 
DNA and the remaining 3 had received immediate treat-
ment with anti-HBV nucleotide analogues . Multivariate 

analysis showed that an anti-HBs titer of less than 10 mIU/
mL, detected HBV DNA below the level of quantification, 
and detectable ultra-high sensitive HBsAg at baseline were 
independent risk factors for HBV reactivation (adjusted 
hazard ratios, 15 .3, 19 .1 and 11 .9, respectively; p<0 .05) . 
Conclusion: A novel ultra-high sensitive HBsAg assay 
(ICT-CLEIA) would be an alternative method to monitor 
HBV reactivation .
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Renal tubular damage worsens over time in 
HBV monoinfected patients long-term treated 
with tenofovir: a prospective, single center, 
real-life study in 391 patients
Glenda Grossi, Roberta Soffredini, Marta Borghi, Alessandro  
Loglio, Floriana Facchetti, Enrico Galmozzi, Pietro Lampertico; 
Division of Gastroenterology and Hepatology, Fondazione 
IRCCS Cà Granda Ospedale Maggiore Policlinico, Università 
degli Studi di Milano, Milan, Italy

Background and Aim . TDF is a popular treatment option 
for patients with CHB, although a recent 96-week study 
showed significant renal and bone toxicities in TDF but not 
in TAF-treated patients . Aim of the study was to define 
the prevalence and evolution of renal tubular damage 
in HBV monoinfected patients long-term treated with 
TDF . Material and Methods . All consecutive TDF treated 
patients with CHB were enrolled in a prospective single 
center, real-life study . Baseline and after 6 months renal 
safety was assessed by proteinuria, UPCR, UACR, UBCR, 
and TmPO4/GFR ratio . Basal spine DEXA scans, FRAX, 
Vitamin D and PTH levels were also recorded as well as 
the rs717620 of MRP2 (ABCC2 gene) by rtPCR . Results . 391 
patients (63 yr, 76% males, eGFRCG 67 mL/min) treated 
with TDF for 82 (1-197) months were enrolled . Most 
patients were Caucasians (95%), HBeAg negative (90%), 
GT D (79%) undetectable HBV-DNA (90%) and normal ALT 
(92%), ADV-experienced (54%) . 45% had cirrhosis, 39% 
arterial hypertension and 10% diabetes, 5% had Vit D 
levels <15 ng/ml, 20% had elevated PTH, Fibroscan values 
were 5 .4 Kpa (range 1 .9-66 .4) . Osteopenia and osteopo-
rosis were observed in 54% and 12% patients at spine . 
The 10-year probability of major and hip fractures by 
FRAX was 4 .7% and 1 .2% . As far as renal tubular safety, 
37% of the patients had low blood phosphate (<2 .7 mg/
dl), 58% had increased UBCR (>300 ug/g), 66% hyper-
phosphaturia (<0 .80 TmPO4/GFR ratio) and 54% hyper-
calciuria (>0 .11 UCA/Cr ratio) . By converse, significant 
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glomerular proteinuria was observed in few patients only . 
Overall, 41% of the patients had two markers of proximal 
tubular damage . Patients with proximal tubular toxicity 
were older, previously exposed to ADV, with lower eGFR, 
diabetes and arterial hypertension . Up to 80% of patients 
with 4 different risk factors had tubular damage . After 6 
months of follow-up, 36% of the patients had low blood 
phosphate (<2 .7 mg/dl), 59% had high UBCR (>300 ug/g), 
65% hyperphosphaturia and 54% hypercalciuria . Among 
those with baseline UBCR >1000 mg/g, tubular damage 
was confirmed after 6 months in 72% . Among patients 
with no evidence of tubular damage at baseline, 24% 
to 28% developed tubular dysfunction over a 6-month 
follow-up period, but only few had evidence of severe 
damage . One patient died for HCC progression, 4 were lost 
to follow-up . Conclusions. A significant proportion of CHB 
patients on long-term TDF has proximal tubular damage . 
As renal tubular damage is stable over time, these patients 
might benefit from a TDF to TAF switch .
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High HBV Viral Load is associated with  
Mixed HBV Genotypes and Liver Stiffness in 
Co-infected HIV Mexican Patients
Sonia Roman, Alexis Jose-Abrego, Karina Gonzalez- 
Aldaco, Luis Alberto Torres-Reyes, Claudia Ojeda-Granados, 
Arturo Panduro; Department of Molecular Biology in Medi-
cine, University of Guadalajara, Jalisco, Mexico

Background: A high frequency of occult hepatitis B, flaring 
and hepatitis B virus (HBV) genotype G are characteristic 
in Mexican HIV patients . In Latin America, HBV genotypes 
H and F are endemic among the native and admixed 
populations . However, the existence of HBV genotypes 
and their impact on the clinical outcome is unknown . This 
study aimed to identify HBV genotypes and assess liver 
damage in Mexican patients infected with HIV . Methods: 
A cross-sectional study was performed in 228 HIV-infected 
patients . HBsAg and total anti-HBc were tested using 
third-generation enzyme immunoassays (Bio-Rad, Poin-
caré, MC, France) . Viral load (VL) was measured by Reverse 
Transcriptase-PCR system (COBAS® AmpliPrep/COBAS® 
TaqMan® HBV Test, v2 .0 .) . Multiplex PCR assays and direct 
DNA sequencing were used to determine HBV genotypes . 
Liver stiffness was assessed by transitional elastography 
(Fibroscan™) . Liver damage was graded as mild liver 
damage (≤7 .1Kilopascals, KPa) and advanced liver damage 
(≥7 .1Kpa) Statistical analyses were performed with SPSS 
Statistics (V21 .0, IBM™) . Results: VIH/HBV co-infection 
was 29 .4% (67 HBsAg positive/228) . VL was detectable in 
70 .1% (47/67) of the cases in which 66 .0% (31/47) had a 
VL <2000 IU/mL and 34 .0% (16/47) had ≥2000 IU/mL . In 25 
patients, 44 HBV strains were identified and distributed in 
5 genotypes as follows: H, 50%; G, 23%; D4, 16%; A2, 9% 
and F1b, 2% . In regards to genotype mixtures, 44% of the 
cases were single genotype (H, n=10; G n=1) whereas 36% 
(n=9) were dual-mixed infection (H/G>H/D4>H/A2>A2/G) 
and 20% (n=5) were triple-mixed infection (H/G/D4>G/D4/
A2>H/D4/F1b) . Median VL tended to be higher in patients 
with triple-mixed infection in comparison to patients with 
a single genotype (log 4 .5 vs . log 4 .4, p=0 .234) . Among 

19 cases, the advanced liver damage was associated with 
triple-mixed infection compared to single genotype H 
cases (29 .0 ± 19 .5 KPa vs . 6 .5 ± 3 .9 KPa, p=0 .017) . However, 
the one co-infected HBV genotype G case had advanced 
liver damage (18 .40 KPa) . Conclusion: Although occult 
hepatitis B and flaring are common clinical characteristics 
in HIV patients when HBsAg and viral load are detected, 
these features are related to HBV genotype mixtures and 
liver damage . HBV genotype G found mainly in dual and 
mixed infections was also present in one single genotype 
case with liver damage . 
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Screening For Hepatitis B Virus In Patients 
Receiving Immunosuppressive Therapy
Ijlal Akbar Ali1, Ayokunle Abegunde1, Allshine Chen2, Dan-
iel Zhao2, Samid M. Farooqui3, Rajesh Kanagala1, Javid Fazili1; 
1Digestive Diseases and Nutrition, Oklahoma University Health 
Sciences Center, Oklahoma City, OK; 2Department of Biostatis-
tics, Oklahoma University Health Sciences Center, Oklahoma 
City, OK; 3Department of Internal Medicine, Oklahoma Uni-
versity Health Sciences Center, Oklahoma City, OK

Background and Aim: Reactivation of Hepatitis B virus 
(HBVr) in patients on immunosuppressive therapy (IST) is 
an increasingly recognized problem . Preemptive therapy 
with antivirals in patients with prior exposure prevents 
HBVr . There is lack of consensus in IM subspecialty guide-
lines about screening for HBV in all patients before 
starting IST . Aim of this study was to assess current prac-
tice of IM subspecialty physicians on this issue . Method: 
In a cross-sectional study, a 9-item pre-tested survey was 
e-mailed to IM subspecialty physicians in Gastroenter-
ology, Hematology/Oncology, Dermatology, and Rheuma-
tology in Oklahoma . Data was analyzed for descriptive 
statistics; Chi square and Fisher’s exact test were used; P< 
0 .05 was statistically significant . Results: There were 70 
respondents of which 56% were males . Gastroenterolo-
gists accounted for 34%, rheumatologists 25%, Hema-
tology-oncologists 21% and Dermatologists 19% . Mean 
number of years in clinical practice was 17 .7 years . 47% 
practiced at free-standing subspecialty clinic, 19% at a 
University hospital/VA hospital, 13% at a community 
hospital and 21% at a private hospital . 91% were aware 
of a guideline about screening for HBV prior to prescribing 
IST . Practice regarding decision to screen for HBV varied 
by specific IST and subspecialty; 47% would screen prior 
to starting all forms of chemotherapy, 84% prior to tumor 
necrosis factor antagonists (anti-TNF), 51% prior to CD20 
inhibitors, 57% prior to disease modifying anti-rheumatic 
drugs(DMARDs), 69% prior to organ transplant or bone 
marrow transplant and 15% prior to corticosteroids . There 
was no difference in practice when respondents were strat-
ified by experience (<10 vs >10years) . There was difference 
in practice regarding choice of HBV serology for screening; 
25 .4% chose acute HBV panel, 35 .8% chose chronic HBV 
panel and 38 .8% chose both (P< 0 .05) . There was differ-
ence in practice regarding care of patients who test posi-
tive for hepatitis B surface antigen; 54 .2% would refer 
to gastroenterologist, 27 .2% would refer to infectious 
disease physician, 14 .3% would treat with antivirals and 
delay IST, while 4 .1% would not do any of the aforemen-
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tioned (P<0 .05) . Conclusion: There was significant varia-
tion in clinical practice by subspecialty regarding which 
HBV serological tests to order and which ISTs require HBV 
screening prior to initiation . Extent to which results are 
influenced by divergent subspecialty guidelines is unclear; 
however, it highlights an unmet need for patient care and 
physician education . Introduction of an electronic medical 
record (EMR) prompt for HBV screening whenever high 
risk IST is prescribed may help to address the issue . 
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Decrease of Platelet Count Predicts de novo 
Hepatocellular Carcinoma in Chronic Hepa-
titis B Patients Who Achieved Sustained Viro-
logical Effect Under Long-term Nucleos(t)ide 
Analogues
Rei Miyake, Po-Sung Chu, Akihiko Ikura, Karin Takeda, 
Aya Ugamura, Shunsuke Shiba, Akihiro Yamaguchi, 
Nobuhito Taniki, Nobuhiro Nakamoto, Hidetsugu Saito, 
Takanori Kanai; Gastroenterology and Hepatology, Keio Uni-
versity School of Medicine, Tokyo, Japan

Background: Although nucleos(t)ide analogs (NAs) atten-
uate HBV proliferation and prevent hepatic decom-
pensation, some de novo HCCs still develop under NA 
administration . Several published risk-scoring systems 
exist; however, the risk of de novo HCC in a state that 
sustained virological effect achieved by long-term NA is 
not fully elucidated . Method: We reviewed medical records 
and extracted 318 patients who were prescribed with NAs 
until Aug 2016 . After excluding cases with insufficient 
follow-up periods or persistent active HCC, etc ., 123 cases 
were recruited into this retrospective analysis . No HBV/
HIV co-infection was included . Sustained virological effect 
(SVE) is defined as persistently undetectable HBV-DNA . 
HCC surveillance was regularly followed according to 
national guidelines . All of the study subjects received stan-
dard care and treatment, according to their clinical presen-
tation . Local IRB approved this study protocol according to 
the guidelines of the 1975 Declaration of Helsinki prior to 
the start of this study, and informed consents were waived 
due to this retrospective nature . Results: 29 .8% of cases 
were cirrhotic . Median follow-up period was 82 months 
(range; 18-180) . SVE was achieved in 121 (98 .4%) cases 
with a median duration of 6 months . 7 cases developed 
recurrent HCC before SVE, and were excluded . In 114 cases 
achieving SVE, 20 (17 .5%) developed de novo HCC . To 
investigate the independent determining factors for de 
novo HCC, a binary logistic regression model adjusted for 
covariates was generated, and the percent of change of 
platelet count from the start of NA to SVE (ΔPLT%; p<0 .01, 
AUC= 0 .83), along with HCC past history, was significant . 
The annual incidence rate of de novo HCC was 0 .54% in 
patients whose ΔPLT% ≥-5 .6%, compared with 4 .81% in 
patients whose ΔPLT% <-5 .6% (p<0 .0001, HR 95% CI= 
3 .0- 28 .7) . HBe seroconversion was insignificant . Conclu-
sion: Decrease of platelet count predicted de novo HCC in 
patients with SVE under long-term NA . ΔPLT% is a simple 
and easily accessible predictive marker in clinical settings .
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Hepatitis B virus infection after the implemen-
tation of the vaccine program in Israel
Eli Zuckerman1, Hedy S. Rennert2, Gad Rennert2; 1Liver Unit, 
Carmel medical center, Haifa, Israel; 2Department of Com-
munity Medicine and Epidemiology, Carmel Medical Center, 
Technion Faculty of Medicine, Haifa, Israel

Background: National program of hepatitis B virus (HBV) 
vaccination started in 1992 in Israel . Up to date there are 
no regulations to enforce screening of pregnant women 
for HBV infection and the rate of vertical transmission in 
Israel is unknown . Vertical transmission rate can be high 
especially among newborns to unscreened mothers with 
high viral load and is possible despite usage of hepatitis B 
immune globulin . Aim: To assess the rate of vertical and/
or horizontal transmission of HBV infection in Israel in 
large scale population, to characterize the demographic 
risk factors and to evaluate the rate of screening and 
prevention in infected individuals . Methods: Data were 
obtained from the computerized records and database 
of Clalit Health Services (CHS) (established in the year 
2000) . The database contains information regarding 
demographic parameters, laboratory tests and pharmacy 
records, hospitalization and primary care physician records 
and death-related data . As vaccination program for HBV 
started at 1992, we isolated the group age of 0-24 year 
old . Results: Data was collected from 4,376,447 ensured 
individuals of the CHS . Of those, 1,706,286 were 24 year 
old or younger . 105,726 individuals (6 .2%) were tested for 
HBsAg . Of those, 727 (0 .69%) tested positive to HBsAg . 
Of those 727 individuals, 435 (60%) were Israeli-born, 
180 (25%) were born in Ethiopia and the rest from other 
countries . Of the Israeli-born, 48 .5% were Jews and 51 .5% 
were Arabs . Data on rate of screening of the mothers, 
rate of vaccination and demographic characteristics of 
the infected Israeli individuals sub-populations will be 
presented . Conclusions: Thousands of young individuals 
who were born in Israel since vaccination program for HBV 
has been implemented, are infected with HBV . HBV infec-
tion in these individuals may be caused by unawareness of 
HBV carrier status of the mother, inefficacy of the vaccine 
or low compliance to vaccination . Screening of pregnant 
women for HBV infection is mandatory .
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Characterization of circulating microparticles 
in cirrhotic patients and their evolution during 
a six-month follow-up period: a pilot study
Delphine Weil2, Guillaume Mourey1, Sabeha Biichle1, Ade-
line Renaudin1, Caroline Laheurte1, Benoit Cypriani3, Nico-
las Badet4, Eric Delabrousse4, Emilie Grandclement3, Vincent Di 
Martino2, Philippe Saas1, Thierry Thevenot2; 1INSERM UMR 
1098, Etablissement Français du Sang Bourgogne Franche-
Comté, Besançon, France; 2Service d’Hépatologie, CHRU Min-
joz, Besançon, France; 3Service de Biochimie Médicale, CHRU 
Jean Minjoz, Besançon, France; 4Service de Radiologie, CHRU 
Minjoz, Besançon, France

Background : Microparticles (MPs) are small membrane 
vesicles generated from cell activation or apoptosis and 
may play a role in the pathophysiology of liver cirrhosis . 
We aimed to characterize the type and procoagulant 
activity of MPs in cirrhotic patients and to study correla-
tions between MPs levels and markers of liver function, 
inflammation and endothelial activation . Methods : MPs 
isolated from plasma were obtained prospectively in 90 
non-infected cirrhotic patients (30 Child-Pugh [CP-] A, 30 
CP-B, 30 CP-C) on admission and at 6 months (M6), and 
from 10 healthy volunteers (HV) on admission . Quantifi-
cation, phenotyping and sizing of MPs (small MPs were 
< 0 .5 μm) were performed using flow cytometer (Navios) . 
Annexin-V MPs (AV+MPs), platelet-MPs (PMPs), endo-
thelial- MPs (EMPs), erythrocyte- MPs (ErMPs), Intestinal 
Fatty Acid Binding Protein (I-FABP, a marker of entero-
cyte damage), von Willebrand factor antigen (vWF-Ag, 
an indicator of endothelial activation) were quantified . 
The phosphatidylserine-dependant procoagulant activity 
was measured using the STA Procoag-PPL test . Results : At 
admission, cirrhotic patients had lower levels of AV+MPs 
(p= 0 .03), PMPs (p= 0 .012), AV+PMPs (p= 0 .007), and higher 
levels of small ErMPs (p= 0 .01) than HV . On admission, the 
procoagulant activity of MPs in cirrhotic patients was lower 
than in HV (p <0 .001) and was lower in CP-B/CP-C than in 
CP-A cirrhotic patients (p= 0 .04) . At admission, the clotting 
time was correlated with AV+MPs (r= -0 .8, p <0 .001), PMPs 
(r= -0 .9, p <0 .001), PMPs/platelets ratio (r= -0 .62, p <0 .001), 
EMPs (r= -0 .4, p <0 .001) and platelets (r= -0 .5, p <0 .001) . 
CP-B and CP-C cirrhotic patients had higher levels of I-FABP 
(p= 0 .042), vWF-Ag (p <0 .001) and C-reactive protein (CRP, 
p <0 .001) than CP-A at admission . In cirrhotic patients 
with stable liver function (estimated on CP score) between 
admission and M6, there was no significant difference in 
the levels of the different types of MPs . The occurrence of 
a clinical event (n=22; i.e ., hepatic encephalopathy, ascites, 
gastrointestinal bleeding or death related to portal hyper-
tension) during the 6-month study period was associated 
with higher levels of vWF-Ag (p= 0 .005), CRP (p= 0 .016) 
and I-FABP (p= 0 .09), and lower procoagulant activity of 
MPs (71 .1 vs 65 .2 sec ., p= 0 .086) on admission than those 
without events . Conclusions : As compared to CP-A, CP-B 
and CP-C cirrhotic patients had lower levels of AV+MPs and 
AV+PMPs, and higher small ErMPs on admission . Patients 
with a liver-related clinical event were associated with 
higher levels of vWF-Ag and CRP on admission than those 
without any particular events .
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Cathepsin L inhibitor improves liver regenera-
tion impaired in fibrotic liver.
Toshifumi Sato, Shunhei Yamashina, Tomonori Aoyama, 
Akira Uchiyama, Kazuyoshi Kon, Kenichi Ikejima, Sumio Wata-
nabe; Gastroenterology, Juntendo University School of Med-
icine, Tokyo, Japan

Background: It is clinically well-known that liver regener-
ation is severely impaired in fibrotic liver . The activity of 
collagenolytic cathepsins including cathepsin L (CTSL) was 
enhanced in the CCl4-induced fibrotic liver . Previous inves-
tigations revealed that lysosomal proteolysis is suppressed 
accompanied by decreased biosynthesis of cathepsins in 
liver after partial hepatectomy (PH) . We reported that 
CTSL-deficiency enhances liver regeneration after PH . We 
investigated if CTSL-inhibitor can improve liver regenera-
tion in fibrotic liver . Methods: 70% of PH was performed 
in C57BL/6 male mice injected with or without 10 mg/
kg/day CTSL inhibitor (Z-FY-CHO) intraperitoneally for 
3days . Mice were sacrificed and wet weight of the whole 
remaining liver was measured after 2 and 5days . Resti-
tuted liver mass was expressed as percentage of the ratio 
of remaining liver divided by calculated-total pre-hepa-
tectomy liver weight . To evaluate the effect of cathepsin 
L inhibitor on hepatic regeneration in pro-fibrotic liver, 
mice were injected intraperitoneally every 3 days with CCl4 
(0 .25 mg/g body weight in olive oil) for 2 weeks, and subse-
quently injected with or without cathepsin L inhibitor for 
3 days . Bromodeoxyuridine (BrdU)-immunostaining of 
liver sections was performed . Expression of cyclin D1 in 
the liver was evaluated by western blot analysis . Results: 
Restituted liver mass at 5days after PH in mice treated 
with CTSL inhibitor was higher than control mice signifi-
cantly . BrdU incorporation into nuclear was observed in 
14 .86±0 .9% of hepatocytes 48 hours after PH in control 
mice; however, treatment with CTSL inhibitor augmented 
BrdU incorporation rate to 23 .74±0 .8% . Moreover, CTSL 
inhibitor enhanced increase in cyclinD1 expression after 
PH to about 2-fold of control . In BrdU incorporation into 
nuclear was observed in 2 .16±0 .3% of hepatocytes in 
mice treated with CCl4 for 2 weeks; however, treatment 
with CTSL inhibitor for 3 days increased in BrdU incorpo-
ration rate to 8 .92±2 .3% . Moreover, cyclinD1 expression 
was also up-regulated in the liver from CCl4-treated mice 
by CTSL inhibitor . Conclusions: CTSL-inhibitor accelerates 
regenerating response in the liver after PH . These findings 
supported the hypothesis that the decreasing CTSL plays 
an important role on liver regeneration after PH . Further-
more, CTSL inhibitor increased in hepatocyte proliferation 
in pro-fibrotic liver . Therefore, an increase in CTSL activity 
observed in CCl4-induced fibrotic liver may attenuate liver 
regeneration . Taken together, CTSL might be a new ther-
apeutic target on disorder of liver regeneration in hepatic 
cirrhosis .
Disclosures:

The following people have nothing to disclose: Toshifumi Sato, 
Shunhei Yamashina, Tomonori Aoyama, Akira Uchiyama, Kazuyoshi Kon, 
Kenichi Ikejima, Sumio Watanabe



1032A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

1946
Ammonia withdrawal reverses impaired skel-
etal muscle mitochondrial function.
Avinash Kumar1, Rafaella Nascimento e Silva1, Julie H. Renni-
son1, Allawy Allawy2, David R. Van Wagoner3, Charles L. Hop-
pel4, Gangarao Davuluri1, Srinivasan Dasarathy1,5; 
1Pathobiology, Cleveland Clinic, Cleveland, OH; 2Depart-
ment of Internal Medicine, Cleveland Clinic, Cleveland, OH; 
3Molecular Cardiology, Cleveland Clinic, Cleveland, OH; 4Phar-
macology and Medicine, Case Western Reserve University, 
Cleveland, OH; 5Department of Gastroenterology and Hepa-
tology, Cleveland Clinic, Cleveland, OH

Background: Hyperammonemia is a consistent abnormality 
in cirrhosis that results in impaired skeletal muscle mito-
chondrial dysfunction and decreased cellular ATP content . 
We previously reported that lowering ammonia reversed 
skeletal muscle molecular and metabolic perturbations . 
However, it is not known if ammonia induced mitochon-
drial dysfunction is reversible . We hypothesized that 
ammonia withdrawal will reverse skeletal muscle mito-
chondrial dysfunction. Methods: Ammonia withdrawal 
was performed in differentiated C2C12 murine myotubes 
that had been exposed to 10mM ammonium acetate for 24 
hours . To establish physiological relevance, a combination 
of L-Ornithine-L-Aspartate (LOLA) and rifaximin orally was 
used to lower blood and muscle ammonia concentrations 
in the portacaval anastomosis (PCA) rats and compared 
with appropriate controls . Mitochondrial respiration and 
response to substrates and inhibitors of different electron 
chain complex components was measured by high-resolu-
tion respirometry . ATP synthesis was quantified by respi-
rometry and ATP content measured by a fluorometric 
assay . Tricarboxylic acid (TCA) cycle intermediates were 
measured in gastrocnemius muscle and C2C12 myotubes 
by gas chromatography-mass spectrometry . Oxidative 
modification of proteins was quantified by immuno-
blots for carbonylated proteins and lipid peroxidation by 
measuring thiobarbituric acid reactive substances (TBARS) . 
Data were generated as a mean of at least 3 independent 
experiments in myotubes and at least 4 rats in each of 
the 4 groups . Result: Ammonia withdrawal in myotubes 
reverses the impaired intact mitochondrial respiration and 
increases the rate of respiration through the complex I, II 
and III . Maximum respiration, reserve and spare respira-
tory capacity, and ATP synthesis in intact C2C12 myotubes 
were rescued after ammonia withdrawal . Studies in the 
gastrocnemius muscle from the hyperammonemic PCA rats 
showed tha intact cell respiration and maximum respira-
tion were not significantly altered by ammonia lowering 
treatment for 4 weeks to PCA rats. Hyperammonemia 
resulted in reduction in critical TCA cycle intermediates 
(citrate, α-KG, succinate) in myotubes and gastrocne-
mius muscle from PCA rats that were reversed following 
ammonia withdrawal/lowering . Low muscle ATP in hyper-
ammonemic myotubes and gastrocnemius muscle from 
PCA rats were reversed and increased protein carbonyla-
tion and TBARS decreased by ammonia lowering in PCA 
rats . Conclusion: Long term ammonia-lowering rescues 
impaired mitochondrial function, reversed lower TCA cycle 
intermediates and ATP content in vitro but the recovery 
with ammonia lowering treatment for 4 weeks is more 
limited in vivo .
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L-leucine supplementation reverses hyperam-
monemia induced skeletal muscle mitochon-
drial dysfunction
Allawy Allawy2, Avinash Kumar3, Rohan R. Shah4, 
Khaled Alsabbagh Alchirazi3, Yana Sandlers4, Gangarao Davu-
luri3, Srinivasan Dasarathy1,3; 1Department of Gastroenter-
ology and Hepatology, Cleveland Clinic, Cleveland, OH; 
2Department of Internal Medicine, Cleveland Clinic, Cleve-
land, OH; 3Department of Pathobiology, Cleveland Clinic, 
Cleveland, OH; 4Department of Chemistry, Cleveland State 
university, Cleveland, OH

Background . Skeletal muscle hyperammonemia occurs in 
cirrhosis and contributes to sarcopenia or loss of skeletal 
muscle mass . Skeletal muscle ammonia disposal occurs 
in the mitochondria by cataplerosis (loss of tricarboxylic 
acid- TCA- cycle intermediates) of α-ketoglutarate to 
generate glutamate and glutamine . Skeletal muscle hyper-
ammonemia also results a unique cellular stress response 
with partitioning of L-leucine into the mitochondria to 
assist ammonia disposal, potentially promoting anaple-
rosis (entry of TCA cycle intermediates) either directly 
or indirectly . We have previously reported that skeletal 
muscle hyperammonemia decreases cellular oxygen 
consumption, lowers tricarboxylic acid cycle intermediates 
and increases mitochondrial reactive oxygen species in the 
muscle . We therefore hypothesized that ammonia induced 
skeletal muscle mitochondrial dysfunction will be reversed 
by L-leucine supplementation that is sufficient to satisfy 
the metabolic demand in the mitochondria . Methods . 
Differentiated C2C12 murine myotubes were treated 
with 10mM ammonium acetate or vehicle alone and 
the response to L leucine 5mM was quantified . Cellular 
oxygen consumption in the basal state and the response 
to substrates for components of the electron transport 
chain (pyruvate and malate for complex I; succinate for 
complex II) were measured using high sensitivity respirom-
etry in intact and permeabilized myotubes . Concentration 
of TCA cycle intermediates in cell lysates were quanti-
fied using isotope ratio mass spectrometry respectively . 
Mitochondrial reactive oxygen species were measured by 
flow cytometry using the fluoroprobe, MitoSox® . ATP 
content was measured by a fluorometric assay . Comple-
mentary studies were performed in myotubes grown in 
leucine deficient medium that were treated with L-leu-
cine . All experiments were done in at least 4 biological 
replicates . Results. Hyperammonemia decreased intact 
cell and substrate dependent oxygen consumption in 
myotubes that were reversed by 5mM L-leucine . Increased 
reactive oxygen species during hyperammonemia was also 
decreased by L-Leucine . Hyperammonemia resulted in a 
reduction in TCA cycle intermediates and the intermediate 
ratios at 6 and 24 h that was reversed by L-leucine . Low 
cellular ATP content and ATP synthesis were also reversed 
by L-leucine supplementation . L-leucine deficient medium 
resulted in a depletion of TCA cycle intermediates that 
was aggravated by hyperammonemia and reversed by L 
leucine . Conclusions . We demonstrate for the first time 
that ammonia induced skeletal muscle mitochondrial 
dysfunction is reversed by L leucine supplementation and 
restores the anaplerosis/cataplerosis balance .
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Cirrhosis resolution dose not resolve all 
derangements of portal hypertension
Shao-Jung Hsu, Hui-Chun Huang, Fa-Yauh Lee; Department 
of gastroenterology and hepatology, Taipei Veteran General 
Hospital, Taipei, Taiwan

Background: Liver cirrhosis is no longer irreversible . 
However, the alteration of portal hypertension-related 
derangements during the reversal of cirrhosis is not 
well known . This study aims to establish animal models 
with resolution of cirrhosis and to investigate the rele-
vant changes during this process . Methods: Male Spra-
que-Dawley rats were applied . Two models were created 
including resolved thioacetamide model (rTAA) and 
resolved bile duct ligation model (rBDL) . In rTAA series, 
rats were randomly allocated into four groups with the 
following treatments: 1 . control: distilled water for 8 
weeks; 2 . TAA: TAA (150 mg/kg, oral gavage, three times a 
week) for 8 weeks; 3, 4 . rTAA4, 8: discontinued TAA after 
cirrhosis induction and 4 or 8 weeks were given afterwards 
for cirrhosis resolution, respectively . In rBDL series, rats 
received biliary duodenal shunt surgery upon the estab-
lishment of cirrhosis and 4, 8, or 16 weeks were allowed 
after the shunt surgery . At the end, portal hypertension-re-
lated parameters were evaluated . Results: TAA induced 
cirrhosis . Equal degree of cirrhosis resolution was observed 
after 4 or 8 weeks of toxin-free periods . In rTAA groups, 
portal pressure decreased comparing to TAA group but 
remained higher than sham group (control, TAA, rTAA4, 
rTAA8 (mmHg): 5 .4±0 .3, 12 .9±0 .3, 8 .6±0 .4, 7 .6±0 .6) . The 
systemic hyperdynamic parameters, plasma TNF-α and 
nitric oxide levels reversed . In hepatic system, the portal 
resistance only partially decreased . Hepatic vascular 
contractility decreased after cirrhosis resolution . It is worth 
noting that in splanchnic system, the abnormal inflow did 
not change during cirrhosis resolution ((ml/min/100g): 
3 .7±0 .2, 5 .8±0 .5, 5 .7±0 .4, 5 .1±0 .3) . Further study showed 
that mesenteric vasodilatation and phospho-eNOS protein 
expression reversed after cirrhosis resolution . However, 
the pathological angiogenesis was not ameliorated ((% 
of mesenteric window area): 1 .2±0 .3, 7 .3±1 .1, 8 .3±1 .0, 
11 .3±2 .7) despite that the VEGF pathway related proteins 
were down-regulated . In collateral system, the shunting 
degree reduced (control, TAA, rTAA8 (%): 7±1, 21±3, 
8±4) . In rBDL series, portal pressure decreased in rBDL16 
groups (sham, BDL, rBDL4, rBDL8, rBDL16 (mmHg): 6 .8±0 .5, 
15 .5±0 .8, 15 .1±1 .3, 13 .4±1 .3, 10 .5±1 .3) but the extrahe-
patic neovascularization persisted ((%): 2 .1±0 .8, 14 .8±1 .4, 
11 .9±1 .8, 14 .3±2 .8, 12 .9±0 .9) . Conclusion: Cirrhosis reso-
lution attenuated portal hypertension . However, portal 
pressure was not completely normalized because of high 
splanchnic inflow . This may be ascribed, at least partly, 
to the fact that the increased mesenteric angiogenesis in 
cirrhosis was not alleviated during cirrhosis resolution . 
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Left Atrial Dynamics assessed with Real Time 
3-Dimensional Echocardiography in relation to 
Liver Function in Cirrhosis
Silje Mo2,1, Signe Wiese2,1, Flemming Bendtsen1, Søren Møller2, 
Jens D. Hove3,4; 1Gastro Unit 360, Medical Section, Copen-
hagen University Hospital Hvidovre, Hvidovre, Denmark; 
2Department of Clinical Physiology and Nuclear Medicine 
239, Copenhagen University Hospital Hvidovre, Hvidovre, 
Denmark; 3Department of Cardiology, Copenhagen Univer-
sity Hospital Hvidovre, Hvidovre, Denmark; 4Department of 
Radiology, Copenhagen University Hospital Hvidovre, Hvi-
dovre, Denmark

Background and aim: Diastolic dysfunction (DD) is 
commonly observed in cirrhotic patients . However, the 
association between DD and the degree of liver failure 
remains controversial . Enlargement of the left atrium (LA) 
is a known marker of chronic DD and was recently shown 
to be an independent predictor of mortality . Real time 
3-dimensional echocardiography (3DE) is an emerging 
modality that enables accurate measurement of LA 
volumes during the entire heart cycle, including minimal 
and maximal volumes (LAVImin and LAVImax) . LAVImin has 
been associated with poor prognosis in patients with 
heart diseases, but assessment of LA dynamics with 3DE 
has never been applied in cirrhosis . We aimed to investi-
gate DD and LA dynamics, assessed by the novel 3DE tech-
nique, in relation to liver failure, systemic hemodynamics, 
indicators of cardiac dysfunction (proANP, proBNP) and 
potential cardiac suppressive substances (bile acids) . 
Methods: 59 cirrhotic patients without known cardiac 
disease underwent clinical evaluation, blood sampling, 
ECG recording, and advanced Echo including TDI and 3DE . 
Echo measurements were performed according to the 
guidelines of the American Society of Echocardiography . 
Results: 11 patients (18 .6%) had either DD or an increased 
E/E’ ratio≥12 . Patients with DD had elevated levels of 
circulating total bile acids (tBA) compared with patients 
without DD (59 vs . 20 μmol/L, p=0 .025) . Child-Pugh (CP) 
and MELD scores did not differ between patients with 
and without DD . 3DE-derived LAVImin and LAVImax were 
both significantly higher in patients with CP≥8 compared 
to those with CP<8 (29 .3 vs . 22 .3 ml/m2, p=0 .003 and 10 .4 
mL/m2 vs . 7 .8 mL/m2, p=0 .01) . Patients with CP≥8 had a 
lower LA stoke volume (35 .3 vs . 27 .8 mL, p=0 .04), higher 
tBA levels (89 .0 vs . 30 .0 μmol/L, p<0 .001) and prolonged 
QTc interval (38 .5% vs . 9 .4%, p=0 .01) . LAVImax correlated 
with MELD (r=0 .34, p=0 .008), CP score (r=0 .424, p=0 .001), 
tBA (r=0 .474, p<0 .001), platelets (r=-0 .308, p=0 .018), and 
mean arterial pressure (MAP) (r=-0 .271, p=0 .04) . LAVImin 
correlated with CP score (r=0 .355, p=0 .006), isovolu-
metric relaxation time (IVRT) (r=-0 .365, p=0 .006), proBNP 
(r=0 .306, p=0 .025) and proANP (r=0 .341, p=0 .01) . Conclu-
sion: Cirrhosis is associated with LA enlargement, as an 
indicator of DD . LA enlargement and function seem to 
be associated with disease severity and systemic hemo-
dynamic alterations . Since enlargement of LA in cirrhosis 
relates to both a combined atrial and ventricular dysfunc-
tion and tBA, this measure may appear to be an important 
indicator of cardiac function and prognosis in cirrhosis . 
Further longitudinal studies of left atrial dysfunction in 
relation to prognosis are essential .
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Use of numerical modeling analysis to obtain 
free cortisol secretion and elimination in 
patients with cirrhosis: Relationship to liver 
disease variables
Thierry Thevenot1, Delphine Weil1, Clifford R. Qualls2, 
Frank Urban3, Sophie Borot4, Elisabeth Monnet1, Vincent Di 
Martino1, Richard Dorin5, Christina Lovato5; 1Service d’Hépa-
tologie et de Soins Intensifs Digestifs, Hôpital Jean Minjoz, 
Besançon, France; 2Department of Mathematics and Statis-
tics, University of New Mexico, and Biostatistician, New Mex-
ico Veterans Affairs Healthcare System, Albuquerque, NM; 
3Department of Electrical and Computer Engineering, Florida 
International University, Miami, FL; 4Service d’Endocrinolo-
gie-Métabolisme et Diabétologie-Nutrition, Hôpital Jean 
Minjoz, Besançon, France; 5Division of Endocrinology and 
Metabolism, University of New Mexico Health Sciences Cen-
ter, Albuquerque, NM

Background: Cirrhosis has been associated with decreased 
serum concentrations of corticosteroid binding globulin 
and albumin, as well as reduced rates of cortisol clear-
ance and high prevalence of adrenal insufficiency . In 
previous studies, numerical modeling analysis has been 
usefully applied to obtain secretion and elimination rates 
of free rather than total cortisol in healthy controls and in 
other populations (1,2) . In the present study, we sought 
to characterize parameters of free cortisol secretion and 
elimination in relation to liver disease variables . Methods: 
We studied 114 patients with cirrhosis, which included 
94 non-septic patients (34 Child-Pugh A, 29 CP-B and 31 
CP-C) and 20 septic patients with a CP >8, in a tertiary care 
setting (3) . ACTH1-24 stimulation tests were performed in 
the morning on two consecutive study days (i .e ., 1 μg and 
250 μg ACTH1-24 iv tests) . Free cortisol half-life and maximal 
cortisol secretion rate (CSRmax) were obtained by numer-
ical modeling and analysis (1) . Correlations were evalu-
ated using Pearson (r) correlation . Results: Free cortisol 
half-life and Child-Pugh score were significantly correlated 
(r=0 .23, P=0 .01), which remained significant after exclu-
sion of patients with sepsis . A negative and significant 
correlation between CSRmax and Child-Pugh score was also 
observed (r=-0 .19, P=0 .01), which remained significant 
after exclusion of patients with sepsis . Patients with a CP 
score >8 had a trend towards lower CSRmax compared to 
those with CP ≤8 (0 .31 [95%CI, 0 .26-0 .37] vs 0 .39 [95%CI, 
0 .33-0 .46] nM/s; p=0 .06) and this difference was significant 
when sepsis subjects were excluded from the analysis (0 .28 
[95%CI, 0 .24-0 .34] vs 0 .39 [95%CI, 0 .33-0 .46] nM/s; p=0 .01) . 
Free cortisol half-life was significantly correlated with 
other liver disease variables, including albumin (r=-0 .22, 
P=0 .02) and PT (r=-0 .25, P=0 .01) . Significant correlations 
between CSRmax and HDL (r= 0 .14, P=0 .04) and CRP (r= 
0 .33, P<0 .01) were also observed . Free cortisol half-life 
and CSRmax were negatively correlated (r=-0 .88, P<0 .001) . 
Conclusions: Our study confirms that severity of cirrhosis 
contributes to abnormalities in free cortisol elimination 
and secretion . The reduced CSRmax is consistent with a 
concept of hepatoadrenal syndrome . Correlation analyses 
suggest several possible mechanisms for decreased CSRmax 
in more severe degrees of cirrhosis, including a potential 
role for decreased free cortisol elimination . References: 
(1) Dorin RI, et al . J Clin Endocrinol Metab 2012; 97:1285-
93 . (2) Dorin RI, et al . Crit Care Med 2015; 43:549–556 . (3) 
Thévenot T, et al . Liver Int 2011; 31:425-33 . 

Disclosures:

Vincent Di Martino - Advisory Committees or Review Panels: Abbvie, BMS 
France, Gilead, France; Board Membership: MSD France; Consulting: Gilead, 
France; Speaking and Teaching: Janssen, Gilead France, BMS France

The following people have nothing to disclose: Thierry Thevenot, 
Delphine Weil, Christina Lovato

1951
Human amniotic epithelial stem cells as a new 
therapeutic option for portal hypertension and 
cirrhosis.
Anabel Fernandez-Iglesias1, Giada Pietrosi2, Mariangela Pam-
palone3, Ornalla Parolini4,5, Vizzini Giovanni2, Pier Giulio Con-
aldi2, Angelo Luca2, Jaime Bosch1,6, Jordi Gracia-Sancho1,6; 
1Liver Vascular Biology Research Group, Barcelona Hepatic 
Hemodynamic Lab, IDIBAPS Biomedical Research Institute, 
CIBEREHD, University of Barcelona, Barcelona, Spain; 2Med-
iterranean Institute for Transplantation and Advanced Spe-
cialized Therapies, IRCCS-ISMETT, Palermo, Italy; 3Ri. MED 
Foundation - ISMETT, Palermo, Italy; 4Fondazione Poliambu-
lanza- Istituto Ospedaliero, Brescia, Italy; 5Università Cattolica, 
Rome, Italy; 6Hepatology, Department of Clinical Research, 
University of Bern, Bern, Switzerland

Background: Portal hypertension (PH) is the most common 
and dreadful complication of cirrhosis . Lack of treat-
ments promoting regression of liver cirrhosis opens the 
possibility of hepatic regenerative therapy through stem 
cells transplantation . We herein aimed at character-
izing the effects of human-placenta derived stem cells 
in a pre-clinical model of cirrhosis . Material & Methods: 
Cirrhotic rats (chronic CCl4) received 4x106 viable human 
amniotic epithelial stem cells (hAECs; i .p .), or the corre-
sponding vehicle (n=9 per group) . After 2 weeks, mean 
arterial pressure (MAP), portal pressure (PP), portal blood 
flow (PBF) and hepatic vascular resistance (HVR) were 
measured . Liver microcirculatory function was assessed as 
response to incremental doses of acetylcholine . Hepatic 
stellate cell (HSC) and hepatocyte phenotype was char-
acterized . Results: hAECs-treated rats had lower PP 
than vehicle (12 .3±1 .0 vs 15 .4±0 .7mmHg;-20%; p=0 .01), 
without changes in PBF, indicating decreased HVR (0 .9±0 .1 
vs 1 .4±0 .2 mmHg↓min↓ml-1; -36%; p=0 .03) . No systemic 
effects were observed . HVR was also reduced in ex-vivo 
perfused hAECs-livers . In addition, a significant amelio-
ration of liver microcirculatory dysfunction was observed 
in hAECs-treated rats . Reduction in portal pressure and 
liver vascular resistance was associated with a marked 
improvement in rat HSC phenotype, evidenced by signifi-
cant reductions in the expression of the activation marker 
α-SMA (-75%), the proliferation marker pdgfrb (-32%) 
and col1a1 (-50%), without changes in the housekeeping 
marker desmin . Although the mRNA expression of timp2 
was found significantly reduced in livers from hAECs-
treated rats (-33%), no significant changes in extracellular 
matrix deposition (Sirius red) were observed . In addition, 
hAECs-treated rats showed an improvement in hepato-
cyte phenotype demonstrated by improved expression of 
the transporters Abcc3 (-35%) and Slc22a1 (+64%), and by 
significant amelioration in serum bilirubin content (-69%) . 
A trend to improve hepatic apoptosis (-28% in cleaved 
caspase 3 and 8, p=0 .1) was observed in rats receiving 
hAECs, with no changes in the hepatocyte proliferation 
marker ki67 . Conclusions: hAECs transplantation amelio-
rates the phenotype of hepatic cells in cirrhosis, leading 
to an improvement in portal hypertension, and therefore 
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representing a novel therapeutic strategy for chronic liver 
disease .
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13C-Methacetin Breath Test detects early clini-
cally significant improvement in liver function 
after achieving SVR in cirrhotic HCV patients 
when compared to HVPG and liver stiffness
Juan-Carlos Garcia-Pagán1, Agustin Albillos2, Sabela Lens1, 
Xavier Forns1, Gilberto Silva-Junior1, Anna Baiges1, 
Javier Martínez González2, Yaron Ilan3, Jaime Bosch1,4; 1Hos-
pital Clinic, IDIBAPS, CIBERehd, Barcelona, Spain; 2Hospital 
Ramón y Cajal, Madrid, Spain; 3Hadassah Medical University, 
Jerusalem, Israel; 4Inselspital, Bern University, Bern, Switzer-
land

Background: The use of direct acting antivirals (DAAs) in 
chronic HCV infected patients is associated with high rate 
of SVR . However, the effect of SVR on liver function has 
not been fully determined . The 13C-Methacetin Breath Test 
(MBT) using Exalenz BreathID® System, is a non-invasive 
real-time molecular correlation spectroscopy assay that 
measures the abundance of 13CO2 in expired breath exclu-
sively produced by hepatic CYP450 metabolism of ingested 
non-radioactive 13C-labeled Methacetin . MBT derived 
PDRpeak reflects the maximal hepatic metabolic rate 
of the cytochrome . Therefore, MBT measures a relevant 
liver metabolic function that has been shown to reflect 
the degree of overall liver impairment . Hepatic Venous 
Pressure Gradient (HVPG), a measurement of portal pres-
sure, correlates with chronic liver disease severity, but is 
invasive, not universally available and inconvenient for 
serial use . Liver Stiffness (LS) measured through Transient 
Elastography (TE) is widely used in clinical practice . The 
study aimed at investigating improvement in liver func-
tion following SVR as measured by MBT, HVPG and TE . 
Methods: MBT, HVPG, and TE were collected from cirrhotic 
HCV-patients before and 19 to 53 weeks (median 27 weeks) 
after treatment with DAAs . Changes were assessed on all 
patients achieving SVR . Clinically significant improvement 
or deterioration was defined as a change in MBT ≥20% 
while repeat tests with changes <20% were considered 
stable . Results: Analysis was conducted on 23 patients 
(12 males; mean age 64 years); 87% having a pre-treat-
ment HVPG≥10mmHg . After reaching SVR, MBT detected 
clinically significant improvement in 91 .3% of patients 
whereas HVPG and TE detected an ≥20% improvement in 
45 .5% and 50 .0% respectively . Interestingly, only 3 of the 
10 patients improving HVPG improved also TE . Improve-
ment in MBT was much more pronounced than in HVPG 
and TE (see table) . Conclusion: MBT is highly sensitive in 
detecting early substantial improvement in liver function 
as compared with HVPG and TE in cirrhotic HCV patients 
after SVR . Liver function improvement was much more 
pronounced than reduction in portal pressure, which is 
anticipated to improve later after SVR . Preliminary data 
shows that MBT can serve as a sensitive non-invasive, 

point-of-care tool in the clinical follow-up of chronic liver 
disease patients .
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Prognostic significance of vitamin D receptor 
(VDR) gene polymorphisms in liver cirrhosis
Christos K. Triantos1, Ioanna Aggeletopoulou1,3, Maria Kala-
fateli1, Panagiota I. Spantidea3, Georgia Vourli2, Georgia Dia-
mantopoulou1, Dimitra Taprantzi1, Marina Michalaki4, 
Spilios Manolakopoulos5, Charalambos Gogos6, Venetsa-
nea Kyriazopoulou4, Athanasia Mouzaki3, Konstatinos Thomo-
poulos1; 1Department of Gastroenterology, University Hospital 
of Patras, Patras, Greece; 2Department of Hygiene, Epidemi-
ology and Medical Statistics, University of Athens, Athens, 
Greece; 3Division of Hematology, Department of Internal 
Medicine, University of Patras, Patras, Greece; 4Division of 
Endocrinology, Diabetes and Metabolic Diseases, Department 
of Internal Medicine, University of Patras, Patras, Greece; 
52nd Department of Internal Medicine, Hippokration General 
Hospital of Athens, Athens, Greece; 6Department of Internal 
Medicine, University Hospital of Patras, Patras, Greece

Background: The active form of vitamin D (1 .25(OH)2D3) 
exerts its biological effects through binding to its receptor 
(VDR), and regulates a variety of metabolic pathways . 
Several polymorphisms in the VDR gene are associated 
with the occurrence of chronic liver disease . The aim of 
this study was to investigate the association between VDR 
polymorphisms and the severity of liver cirrhosis in relation 
to serum cytokine and lipopolysaccharide binding protein 
(LBP) levels, and their role on survival . Methods: Eighty-
nine consecutive Caucasian patients with liver cirrhosis 
were studied . Vitamin D, vitamin D binding protein 
(VDBP) and LBP concentrations were measured by ELISA . 
Cytokine (IL-12, IL-1b, IL-6, IL-10, TNF-a) concentrations 
were measured by the Cytometric Bead Array method . 
BsmI A>G (B>b), ApaI A>C (A>a), TaqI C>T (T>t) and 
FokI C>T (F>f) VDR polymorphisms were analyzed using 
the TaqMan SNP Genotyping Assay . Results: VDR-BsmI 
BB genotype was associated with advanced CP stage 
(p=0 .044) and higher MELD (p=0 .045), the VDR-ApaI AA 
genotype with advanced CP stage (p=0 .001), higher CP 
score (p=0 .014) and increased LBP (p=0 .014), the VDR-TaqI 
TT genotype with advanced CP stage (p=0 .027) and higher 
MELD (p=0 .025) and the VDR-FokI FF genotype with lower 
levels of IL-1b (p=0 .045) . No significant differences were 
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found between vitamin D and VDBP levels in relation to 
VDR polymorphisms . Patients harboring the BB genotype 
had higher CP score (p=0 .04), MELD (p=0 .026), and they 
were mainly at CP stage C (p=0 .020); patients harboring 
the AA genotype had higher CP score (p=0 .009), increased 
LBP (p=0 .004), increased levels of IL-1b (p=0 .036) and IL-8 
(p=0 .03), and they were mostly at CP stage C (p=0 .001); 
patients harboring the TT genotype had higher CP score 
(p=0 .04), MELD (p=0 .026), and they were mainly at CP 
stage C (p=0 .02) when compared to Bb/bb, Aa/aa and Tt/tt 
genotypes respectively . The same analysis for the VDR-FokI 
showed that FF carriers had lower IL-1b levels (p=0 .013) 
compared to Ff/ff . In the multivariate analysis, the inde-
pendent prognostic factors associated with patients’ 
survival were CP score (HR:1 .26, p=0 .035), MELD (HR:1 .15, 
p=0 .012) and the FF genotype (ff genotype vs FF: HR=0 .22, 
p=0 .018) . Conclusion: The presence of ApaI, TaqI and BsmI 
polymorphisms is associated with the severity of liver 
cirrhosis, through the immunoregulatory process . Survival 
is related to the FF genotype of FokI polymorphism, 
imparting a protective role of this genotype in cirrhosis .
Disclosures:

Christos K . Triantos - Advisory Committees or Review Panels: MSD, Abbvie, 
Gilead Sciences; Grant/Research Support: Bayer; Speaking and Teaching: 
MSD, Roche, Abbvie, Janssen, Bristol-Myers Squibb, Gilead Sciences

Spilios Manolakopoulos - Advisory Committees or Review Panels: 
NOVARTIS, ABBVIE, MSD, BMS, GILEAD, JANNSEN; Consulting: GILEAD, 
BMS, ABBVIE, JANNSEN, MSD; Grant/Research Support: BMS, GILEAD; 
Speaking and Teaching: ABBVIE, MSD, GILEAD, BMS, GSK, JANNSEN

The following people have nothing to disclose: Ioanna Aggeletopoulou, 
Maria Kalafateli, Panagiota I . Spantidea, Georgia Vourli, 
Georgia Diamantopoulou, Dimitra Taprantzi, Marina Michalaki, 
Charalambos Gogos, Venetsanea Kyriazopoulou, Athanasia Mouzaki, 
Konstatinos Thomopoulos

1954
A new method for the direct quantification 
of lipopolysaccharide by High Performance 
Liquid Chromatography coupled with Mass 
Spectrometry in non-infected cirrhotic patients 
(The MICROCIR cohort).
Delphine Weil1, Jean-Paul Pais-de-Barros2, Laurent Lagrost2, 
Guillaume Mourey3, Emilie Grandclement4, Caro-
line Laheurte3, Vincent Di Martino1, Philippe Saas3, Thi-
erry Thevenot1; 1Service d’Hépatologie, CHRU Jean Minjoz, 
Besançon, France; 2INSERM UMR1231, LabEx LipSTIC, Plate-
forme de Lipidomique, UFR des Sciences et de la Santé, Dijon, 
France; 3INSERM UMR1098, Etablissement Français du Sang 
Bourgogne Franche-Comté, Besançon, France; 4Service de Bio-
chimie Médicale, CHRU Jean Minjoz, Besançon, France

Background: Lipopolysaccharide (LPS), a major component 
of the outer surface of Gram-negative bacteria, is a marker 
of endotoxinemia in liver cirrhosis . Its quantification in 
biological fluids is challenging due to its short half-life and 
the lack of sensitivity and specificity of usual techniques . 
We aimed to evaluate the plasma LPS concentration by a 
new method of direct quantification of 3-hydroxymyri-
state (3-HM), a lipid component of LPS, and to evaluate 
correlations between 3-HM, liver function and systemic 
inflammation (systemic inflammatory response syndrome 
[SIRS] and C-reactive protein [CRP]) in liver cirrhosis . 
Methods: Plasma from 90 non-infected cirrhotic patients 
(30 Child-Pugh [CP]-A, 30 CP-B, 30 CP-C) were prospectively 
collected . The concentration of 3-HM (expressed in ng/
mL) was determined by High Performance Liquid Chro-
matography coupled with Mass Spectrometry (HPLC/MS/
MS) . A first-step hydrolysis released the 3-HM from the 

LPS (esterified 3-HM) corresponding to the difference 
between the total 3-HM (i .e ., the sum of the esterified 
3-HM and the free circulating 3-HM present in plasma 
before hydrolysis) and the unesterified 3-HM measured 
before hydrolysis . Results: LPS levels were higher in CP-C 
cirrhotics (CP-A/CP-B/CP-C: 70/68/102 ng/mL, p=0 .005) and 
in patients with the highest tertile of MELD (MELD <13 vs 
MELD 13-18 vs MELD ≥19: 68 vs 87 vs 100 ng/mL, p=0 .015) . 
Patients with severe acute alcoholic hepatitis (sAAH, n=15) 
and those with type 2 diabetes (n=22) had higher levels of 
LPS (sAAH vs no sAAH: 160 vs 98 ng/mL, p=0 .012, diabetes 
vs no diabetes: 99 vs 70 ng/mL, p=0 .028) . LPS levels were 
lower in patients receiving non-cardioselective β-blockers 
(46 under NSBB: 72 vs 98 ng/mL without NSBB, p=0 .034) . 
Patients with hepatic encephalopathy (HE, n=7) or SIRS 
(n=10) had a trend towards higher levels of LPS (HE: 187 vs 
102 ng/mL and SIRS: 106 vs 75 ng/mL, p=NS) . There was a 
correlation between CP score and CRP (r=0 .29; p=0 .007) in 
the overall population, and between LPS and CRP in CP-A 
patients (r=0 .65, p<0 .001) . During a 6-month follow-up 
period, there were 7 deaths related to portal hyperten-
sion . Deceased patients had higher baseline levels of LPS 
and CRP than survivors (LPS: 133 vs 103 ng/mL, p=0 .54 . 
CRP: 21 vs 11 mg/L, p=0 .22) . Conclusion: This new method 
of direct quantification of LPS, a marker of bacterial trans-
location, using HPLC/MS/MS, demonstrates that cirrhotic 
patients with impaired liver function (herein CP-C patients 
or those with a MELD >19), sAAH, diabetes and those not 
taking NSBB have high concentrations of LPS . There is a 
trend towards higher levels of LPS in patients with a poor 
outcome at 6 months .
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Liver Functional Assessment by Dual Cholate 
Testing Is Strongly Correlated with Direct Portal 
Pressure and Ishak Fibrosis Stage
Ohad Etzion1, Rabab Ali1, Grace Y. Zhang1, Eliza-
beth C. Townsend1, Christopher Koh1, Elliot Levy2, 
Varun K. Takyar1, Ma Ai Thanda Han1, Shilpa Lingala1, 
Nancy Fryzek1, Vanessa Haynes-Williams1, David E. Kleiner3, 
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Background: Portal hypertension (PH) is fundamental 
in the pathogenesis of chronic liver disease (LD) and its 
complications . Portal hemodynamic measurement can 
assist in management and prediction of clinical outcomes 
in cirrhosis, but is invasive . The dual cholate test (DCT) 
allows accurate assessment of portal and systemic hepatic 
filtration rates (HFR) as well as the portosystemic shunt 
fraction (SHUNT) . Low Portal HFR and high SHUNT were 
previously shown to correlate with the presence of varices, 
ascites and need for transplant . In the current study the 
relationships of Portal HFR and SHUNT to direct portal pres-
sure measurement (dPP) were examined across the spec-
trum of LD stages . Methods: We prospectively studied a 
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cohort of compensated cHCV patients . Subjects underwent 
percutaneous liver biopsy, then portal vein cannulation 
and dPP . Ishak fibrosis score (IF) was used to assess fibrosis . 
Oral (2,2,4,4-d4) and intravenous (24-13C) cholate isotopes 
were administered simultaneously and their clearance 
over time was used to calculate portal and systemic HFR 
respectively . The ratio of Systemic to Portal HFR defines 
SHUNT . ELISAs were performed to assess LPS and cyto-
kines . Mann-Whitney and Spearman’s rho were used for 
group comparison and correlation analysis, respectively . 
Results: Twenty-nine patients completed the study (mean 
age= 57 .5, males=63 .3%) . IF of 0-2, 3-4 and 5-6 was found 
in 10, 6 and 13 patients, respectively . dPP ranged between 
2-32 mmHg . Portal HFR showed strong and significant 
negative correlation with both dPP and IF (r= -0 .5, p = 
0 .009 and r=0 .68, p = 0 .0002 respectively) . Patients with 
severe (IF-5-6) vs . mild (IF-0-2) fibrosis stages had signifi-
cantly lower Portal HFR (p= 0 .003) but not Systemic HFR . 
SHUNT showed a strong and highly significant positive 
correlation with both dPP and IF (r=0 .65, p = 0 .0005 and 
r=0 .75, p = <0 .0001, respectively) . Additionally, patients 
with severe fibrosis demonstrated significantly higher 
degrees of SHUNT compared to those with mild disease 
(p<0 .0001) . SHUNT correlated with portal and peripheral 
sCD163 (r=0 .48, p=0 .01, r=0 .47, p=0 .01 respectively) and 
portal inflammatory markers such as IFNγ, IL6, IL8 and TNFα 
(r=0 .44, p=0 .02, r=0 .49, p=0 .009, r=0 .60, p=0 .0007, r=0 .52, 
p=0 .005) . Portal LPS correlated negatively with portal HFR 
(r= -0 .48, p=0 .009) Conclusions: DCT correlates with estab-
lished markers of disease severity across the spectrum of 
LD . DCT may provide insights into the biology of LD by 
exploration of associations with SHUNT and HFR . These 
findings encourage further exploration of the utility of 
DCT as a non-invasive tool for stratification and manage-
ment of patients with chronic LD .
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The Influence Of Transjugular Intrahepatic 
Portosystemic Shunt In The Need For Medical 
Care Of Cirrhotic Patients
María Pilar Ballester Ferré1, Paloma Lluch1,2, Jorge Guijarro3, 
Joan Tosca1, David Martí1, Carles Suria1, José Ballester1, Miguel 
Angel Serra1,2, FRANCISCO MORA1,2; 1Digestive Disease, Uni-
versity Clinic Hospital of Valencia, Valencia, Spain; 2Research, 
Incliva, Valencia, Spain; 3Radiology, University Clinic Hospital 
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BACKGROUND Transjugular intrahepatic portosystemic 
shunts (TIPS) is an established therapeutic option to treat 
complications of portal hypertension in patients with 
cirrhosis . Several studies have evaluated prognostic factors 
related to TIPS efficacy and survival . However, few studies 
report the impact of TIPS in the need for medical care 
during cirrhosis evolution . The aim of our study was to 

analyze the influence of TIPS placement in the clinical 
course of patients with cirrhosis and portal hypertension 
in terms of visits to the emergency department (ED) and 
hospital admission (HA) requirements . We also determined 
prognostic factors related to clinical outcomes . METHODS 
We evaluated a retrospective cohort of 60 patients with 
cirrhosis and portal hypertension treated with TIPS in the 
University Clinic Hospital of Valencia, from 2005 to 2016 . 
The study compared visits to the ED and HA before TIPS 
placement and during follow-up . An analysis of prognostic 
factors related to post TIPS episodes of cirrhosis decom-
pensation was performed . RESULTS The study included 44 
men and 16 women with a mean age of 58 years . Cirrhosis 
etiology was mainly secondary to alcohol consumption 
and hepatitis C virus . Indications for TIPS included refrac-
tory ascites (65%), gastroesophageal variceal bleeding 
(23%), hepatic hydrothorax (10%) and Budd-Chiari 
syndrome (2%) . After TIPS placement, the median of visits 
to the ED decreased from 1 (range (R) 11) to 0 (R10), (-1 .67, 
p=0 .095); both HA through the emergency department 
and programmed HA reduced from 2 (R10) to 0 (R9) (-2 .73, 
p=0 .012) and from 2 (R8) to 0 (R2) (-2 .50, p=0 .006), respec-
tively . Table 1 shows the type of hepatic decompensation 
that required medical care . TIPS stenosis increased the risk 
of ascites recurrence (85% vs 35%, OR=10 .3, p=0 .001) and 
spontaneous bacterial peritonitis (31% vs 2%; OR=19 .6, 
p=0 .001) . The presence of pre-TIPS hepatorenal syndrome 
was also associated with a higher rate of ascites recurrence 
(77% vs 37%, OR=5 .7, p=0 .011) . Post-TIPS cardiac failure 
correlated with increased hepatic encephalopathy events 
(15% vs 0%, OR=1 .8, p=0 .049) . CONCLUSIONS TIPS influ-
ence in the clinical course cirrhosis is clear reducing the 
number of visits to the ED and HA . The main determining 
factors of hepatic decompensation were TIPS stenosis, 
pre-TIPS hepatorenal syndrome and shunt-related cardiac 
failure .

Table 1

*p<0 .005
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Cirrhosis and Aging Concomitantly Affect Brain 
Inflammation and Neurotransmitter Expression: 
Implications for Hepatic Encephalopathy in 
Elderly Cirrhotics
Dae Joong Kang, Yunzhou Li, Siddhartha Ghosh, Spen-
cer C. Harris, Huiping Zhou, Derrick Zhao, Runping Liu, Xiaoji-
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Patients with cirrhosis are growing older with a greater 
overlap between hepatic encephalopathy (HE) and 
dementia . Neuro-inflammation and altered neuro-trans-
mitter expression along with aberrant synaptic plasticity 
and aging processes comingle in these patients . Aim: 
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Determine the effect of concomitant aging and cirrhosis 
on brain inflammation and degeneration . Methods: 
Two C567/BL mouse groups (10 wk and 1 .5 yr old) were 
divided into control and those who received CCL4 gavage 
(0 .5ml/kg) twice a week for 12 weeks for cirrhosis devel-
opment . After 12 weeks of CCl4, cirrhosis was confirmed 
by histology . Brains were separated into cortex and cere-
bellum and evaluated for mRNA using qRT-PCR for of (1) 
neuroinflammation: IL-6, IL-1b, MCP-1 (2) Synaptic plas-
ticity/neuronal differentiation: DLG4 (discs large homolog 
4), Nlgn2 (Neuroligin-2), BDNF (Brain-derived neurotrophic 
factor) (3) aging: Sirtuin 1 & βKlotho and (4) Neurotrans-
mitters (GABAreceptors 1 and 5) . Results: Older mice were 
more sensitive to CCl4 and the dose had to be spaced out 
to achieve the same response . Cirrhosis found at week 12 
was similar in old & young mice . No behavioral changes 
were seen as is typical of the CCL4 model . Inflammation: It 
worsened with age and was the highest in older cirrhotic 
mice compared to the rest on IL-1β, TGFβ & IL-6 . MCP-1 
was equally worse in both cirrhosis groups and higher 
than controls . Aging/plasticity/Neurotransmitters: Sirtuin 
1 expression, which decreases in dementia, was the lowest 
in older cirrhotic mice, while βKlotho expression was 
equally higher in both cirrhotic groups . There was a higher 
GABA1 receptor expression in older cirrhotic mice but a 
lower GABA5 expression . Synaptic plasticity was lower 
in Cortex in older cirrhotic mice using Dlg4 but Nlgn2 & 
BDNF were higher in cirrhotic mice . Conclusion: Age and 
cirrhosis concomitantly increase neuro-inflammation, and 
modulates synaptic plasticity, GABA neurotransmission 
and dementia-associated brain changes .

Kruksal-Wallis test: *p<0 .05 cbl, †p<0 .05 Cx, Mann-Whitney 
‡p<0 .05 Old cirrhosis vs young cirrhosis
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Evaluation of the Thyroid Receptor Agonist 
VK2809 on Liver Disease in DIO-NASH Mice
Brian Lian; Viking Therapeutics, Inc., San Diego, CA

Background: Thyroid hormone is a key regulator of lipid 
metabolism, particularly through its activation of the 
beta isoform of nuclear T3 receptor in the liver . VK2809 
is an orally available small molecule prodrug of a potent 
thyroid receptor beta (TRb) agonist . In the liver, VK2809 
is cleaved primarily by the action of cytochrome P450 

isozyme 3A4 to release the active TRb agonist, providing 
relatively tissue-selective drug exposures . In animals, 
VK2809 has previously demonstrated robust cholesterol- 
and triglyceride-lowering properties, as well as significant 
reductions in liver fat content . In humans, a prior 14-day 
Phase 1b study demonstrated encouraging safety and 
tolerability as well as significant reductions in plasma lipids 
and atherogenic proteins . We report herein the results of 
8 weeks of treatment in a mouse model of biopsy-con-
firmed diet-induced NASH (DIO-NASH model) . Methods: 
Male wild-type C57BL/6J mice were maintained on a diet 
of 40% fat (including 18% trans-fat), 20% fructose, and 
2% cholesterol for 37 weeks prior to study entry . Biopsies 
were performed at week 34 to allow histologic assessment 
of steatosis and fibrosis . Mice were stratified and random-
ized based on steatosis score (>2) and fibrosis stage (>1) 
and treated with daily VK2809 PO or vehicle for 8 weeks, 
while maintained on high fat diet (total diet time 45 
weeks) . Plasma and liver lipids (cholesterol, triglycerides), 
liver steatosis, collagen, fibrosis, and hydroxyproline 
content, as well as and NAFLD activity score (NAS) were 
then evaluated . Results: Treatment of DIO-NASH mice 
with VK2809 for 8 weeks resulted in significant improve-
ments in steatosis, triglycerides, fibrosis, and NAS score vs 
vehicle controls . Total liver steatosis was reduced by 79% 
relative to controls (p<0 .01) . Liver triglycerides and choles-
terol were reduced by 70% (p<0 .01) and 65% (p<0 .01), 
respectively, compared with controls . Total liver fibrosis, 
assessed by quantitative histological assessment of picro-
sirius red stain, was reduced by approximately 50% vs 
controls . Total liver collagen content, assessed by quanti-
tative histological assessment of anti-type I collagen stain, 
was reduced by 60% (p<0 .05) compared to controls . Liver 
function tests were not significantly different from vehicle 
controls . Conclusion: DIO-NASH mice treated with VK2809 
once-daily for 8 weeks demonstrated robust responses 
across multiple parameters relevant to NASH . These data 
support the further evaluation of liver-selective thyroid 
receptor activation for the treatment of liver diseases such 
as NAFLD and NASH .
Disclosures:

The following people have nothing to disclose: Brian Lian
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Development and Characterization of High Fat 
Diet-induced Non-human Primate Models of 
Liver Diseases: Steatosis, NASH and Fibrosis
Lichuan Yang, Joseph Gabriel, Zhenghua Zhu, Feng Li, 
Yuchao Zhao, Guanzhong Wang, Rosario Perez, Shaodong Li, 
Tony Wang, Bob Zhang; Kunming Biomed International, Kun-
ming, China

Background: Lack of translatable animal models is a major 
challenge for developing nonalcoholic steatohepatitis 
(NASH) therapies . This study aims to develop a large colony 
of high fat diet (HFD)-induced nonhuman primate (NHP) 
liver disease models to facilitate new NASH drug discovery . 
Methods: Over 1,500 male cynolmolgus monkeys were fed 
with HFD over 2-6 years . Metabolic syndrome phenotypes 
and diabetes progression were monitored longitudinally 
by body weight, IVGTT, BP and clinical chemistry . Liver 
steatosis was measured by ultrasound liver scan and quan-
titated by MRI . MRI assessment was validated by liver 
biopsy and hepatic triglyceride (TG) . NASH was assessed by 
histological analysis of liver biopsy after HE staining . Liver 
fibrosis was evaluated by ultrasound elastography for 
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stiffness (kPa) and biopsy after Sirius Red staining . NAFLD 
activity score (NAS) and fibrosis score (FS) were gener-
ated by the scale from NASH Clinical Research Network . 
Results: Majority of HFD-fed monkey colony developed 
metabolic syndrome phenotypes, as well as diabetes and 
diabetic complications . MRI liver fat fraction (FF) measure-
ments performed in a representative cohort of 33 HFD-fed 
monkeys showed that 18 monkeys (55%) had FF >5% 
(cutoff value for steatosis), with average of 12 .4±5 .5%; 
while 10 normal monkeys had FF value of 2 .7±0 .6% . MRI 
FF levels correlated well with Oil Red O and HE staining of 
liver biopsies and hepatic TG levels (R2=0 .85, p<0 .05; n=12) . 
Limited liver biopsy on monkeys (N=62) demonstrated 
40 monkeys (64%) had NASH phenotype (NAS score of 
4-7), including severe steatosis, moderate ballooning, and 
lobular inflammation . 20 of these NASH monkeys (32%) 
showed perisinusoidal/portal/periportal/bridge fibrosis 
(FS scores 1-3) . Ultrasound elastography showed higher 
liver stiffness in NASH monkeys (kPa=4 .79±1 .09, n=10) 
compared to normal monkeys (kPa=1 .14±0 .25, n=10; 
p<0 .009) . 4 of 10 NASH monkeys had kPa >7 .7 (cutoff value 
for human fibrosis) . Their fibrosis stages were confirmed 
by liver biopsy . Conclusion: HFD-induced NHP liver disease 
models have been developed and characterized in a large 
cohort . They have similar disease progression and patho-
logical features seen in humans . Based on limited MRI and 
liver biopsy data, it is estimated that 55% of monkeys on 
HFD diet have steatosis (>800), 64% of steatosis monkeys 
have NASH (>500) and 32% of NASH monkeys have fibrosis 
(>150) . These models have potential translational values 
for therapeutic evaluation of anti-NASH agents .
Disclosures:

Joseph Gabriel - Management Position: Kunming Biomed Internatinal (KBI)

The following people have nothing to disclose: Lichuan Yang, 
Zhenghua Zhu, Feng Li, Yuchao Zhao, Guanzhong Wang, Rosario Perez, 
Shaodong Li, Tony Wang, Bob Zhang
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TRAIL Deletion Prevents Liver, but Not Adipose 
Tissue, Inflammation during Murine Diet-In-
duced Obesity
Petra Hirsova, Peggy Weng, Steven Bronk, Samar H. Ibrahim, 
Gregory J. Gores; Division of Gastroenterology and Hepatol-
ogy, Mayo Clinic, Rochester, MN

Background & Aim: TNF-related apoptosis-inducing ligand 
(TRAIL) and its cognate receptor(s) are upregulated in 
human and murine nonalcoholic steatohepatitis (NASH) 
as well in adipose tissue in obesity . However, the conse-
quence of this enhanced expression on NASH pathogen-
esis remains unclear . Herein, we investigated the role 
of TRAIL in an obesity-induced murine model of NASH . 
Methods: C57BL/6J wild-type (WT) mice and TRAIL-/- mice 
were placed on a 20-week chow or FFC (high fat, fructose, 
and cholesterol) diet which induces obesity, insulin resis-
tance and NASH . Metabolic profile, liver and adipose tissue 
injury and inflammation were examined . Results: FFC-fed 
TRAIL-/- mice displayed same weight gain but increased 
fasting glucose and insulin, and aggravated insulin resis-
tance (assessed by HOMA-IR) compared to FFC-fed WT 
mice . In the liver, FFC diet induced significant steatosis 
and injury which both were attenuated in TRAIL-/- mice, as 
assessed by liver triglyceride content, serum alanine trans-
aminase levels and numbers of apoptotic (TUNEL+) cells . 
Furthermore, TRAIL deletion prevented hepatic accumula-
tion of Mac-2+ (a macrophage marker) cells and decreased 

FFC-induced hepatic mRNA levels of a variety of macro-
phage surface markers (CD68, F4/80), infiltrating mono-
cytes (Ly6C, CCR2) as well as proinflammatory cytokines 
and chemokines (TNFα, IL-1β, CCL2, CCL3) . In contrast to 
the liver, TRAIL deletion did not improve FFC-induced 
adipose tissue injury and inflammation . FFC-fed TRAIL-/- 
mice had greater adipose tissue mass compared to pair-fed 
WT mice . The adipocytes in FFC-fed TRAIL-/- mice were also 
larger in size, suggesting increased adipocyte hypertrophy . 
Increased adiposity in FFC-fed TRAIL-/- mice correlated 
with increased expression of adipogenic genes, including 
SREBP-1, C/EBPα, and PPARγ . FFC diet also induced cell 
death in adipose tissue as manifest by increased number 
of TUNEL+ cells, however this number was similar between 
WT and TRAIL-/- mice on the FFC diet . In addition, white 
adipose of FFC-fed TRAIL-/- mice had higher accumulation 
of Mac-2+ macrophages and higher mRNA expression of 
macrophage surface markers and markers for infiltrating 
monocyte-derived macrophages (Ly6C, CCR2) compared to 
FFC-fed WT mice . In conclusion, TRAIL is likely dispensable 
for cell injury and inflammation in adipose tissue, whereas 
it contributes to liver injury and inflammation in obesi-
ty-induced model of murine NASH . These observations also 
suggest that NASH pathogenesis may be dissociated from 
other features of the metabolic syndrome and liver-tar-
geted inhibition of TRAIL signaling may be salutary .
Disclosures:

Gregory J . Gores - Advisory Committees or Review Panels: Conatus, Jecure

The following people have nothing to disclose: Petra Hirsova, Peggy Weng, 
Steven Bronk, Samar H . Ibrahim
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Chitinase 3-like 1 plays a key role in the 
progression of nonalcoholic steatohepatitis in 
mice.
Kengo Tomita, Masaaki Higashiyama, Hirotaka Furuhashi, 
Kazuhiko Shirakabe, Koji Maruta, Yoshikiyo Okada, Chie Kuri-
hara, Chikako Watanabe, Shunsuke Komoto, Ryota Hokari; 
Division of Gastroenterology and Hepatology, Department 
of Internal Medicine, National Defense Medical College, 
Saitama, Japan

Background: Chitinase 3-like 1 (CHI3L1; also called YKL-40 
in humans and BRP-39 in mice) is a chitinase-like protein 
that lacks chitinase enzyme activity . Recent reports have 
shown that serum levels of CHI3L1 are associated with 
liver fibrosis in nonalcoholic fatty liver disease (NAFLD) 
patients, attracting attention as a promising biomarker 
for nonalcoholic steatohepatitis (NASH) . However, the 
role of CHI3L1 in the pathophysiological mechanism of 
NASH remains to be clarified . In the present study, we 
therefore aimed to clarify the precise impact of CHI3L1 in 
the pathophysiology of NASH, using CHI3L1-deficient mice 
and albumin promoter-CHI3L1 transgenic mice (CHI3L1-Tg 
mice) . Methods: Male wild-type and CHI3L1-deficient mice 
were fed a control diet or a methionine- and choline-de-
ficient diet for 12 weeks to induce nutritional steatohep-
atitis, a model of NASH . As another NASH model, those 
mice were also fed a choline-deficient, L-amino acid-de-
fined, high-fat diet or a control diet for 12 weeks . In order 
to examine the role of hepatic macrophages, those mice 
received liposomal clodronate to deplete hepatic macro-
phages . In addition, similar examinations were performed, 
using CHI3L1-Tg mice . Results: In the mouse models of 
NASH, hepatic CHI3L1 mRNA expression levels and serum 
levels of CHI3L1 were significantly increased, compared 
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to mice fed a control diet . Hepatic macrophages were 
the major source of CHI3L1 production in the liver . In the 
NASH models, serum ALT levels were significantly lower in 
CHI3L1-deficient mice than in wild-type mice . While intra-
hepatic recruitment of macrophages was augmented in 
the NASH models, CHI3L1 deficiency reduced this recruit-
ment . Hepatic mRNA levels of F4/80, CD68, and TNFα 
were enhanced in the NASH models; this induction was 
significantly reduced in CHI3L1-deficient mice . Further-
more, CHI3L1-deficient mice had significantly reduced 
liver fibrosis and activation of HSCs compared to wild-
type mice . In the NASH models, hepatic mRNA levels of 
collagen 1α1, collagen1α2, and αSMA were significantly 
lower in CHI3L1-deficient mice than in wild-type mice . 
On the contrary, in the NASH models, CHI3L1-Tg mice 
significantly exaggerated NASH pathology, compared to 
wild-type mice . In the mice depleted of hepatic macro-
phages with liposomal clodronate, there were no signif-
icant differences in the progression of NASH pathology 
between CHI3L1-deficient mice and wild-type mice . 
Conclusions: CHI3L1 exaggerates NASH pathology mainly 
through enhancing hepatic macrophages accumulation 
and activation . This could be a promising target for the 
treatment of NASH .
Disclosures:

The following people have nothing to disclose: Kengo Tomita, 
Masaaki Higashiyama, Hirotaka Furuhashi, Kazuhiko Shirakabe, 
Koji Maruta, Yoshikiyo Okada, Chie Kurihara, Chikako Watanabe, 
Shunsuke Komoto
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Nox1 as a Novel Source of Hepatic Oxidant 
Stress during Obesity to Promote Lipotoxicity 
in Humans and Mice with Non-alcoholic Fatty 
Liver Disease
Sebastian Larion1,2, Jennifer Thompson2, Josh Butcher2, 
Stephen Haigh2, Abdalrahman Zarzour1,2, James Mintz2, 
Sandeep Khurana3, David Fulton2, David Stepp2; 1Internal 
Medicine, Augusta University, Gastonia, NC; 2Vascular Biology 
Center, Augusta University, Augusta, GA; 3Gastroenterology, 
Geisinger Medical Center, Danville, PA

BACKGROUND: Non-alcoholic fatty liver disease (NAFLD) 
is associated with increased obesity-induced oxidant stress 
and hepatic lipotoxicity . However, the enzymatic source 
of pathological ROS production in NAFLD is unclear . The 
purpose of this study was to investigate the role of Nox1 
on hepatic lipid metabolism in humans and mice with 
NAFLD . METHODS: Wildtype and constitutive knockout 
(Nox1-/y, Mstn-/-, or PTP1B-/-) mice were bred with lean and 
hyperphagic (db/db) mice to derive four possible animal 
groups per genotype: lean controls, lean KO mice, obese 
controls, and obese KO mice . Overexpression studies were 
performed in vitro using adenoviral-mediated transfec-
tion of Nox1 enzymes in HepG2 cells . Hepatic transcrip-
tome data of obese patients undergoing liver biopsy 
were obtained using GEO [GDS4881] . RESULTS: Hepatic 
Nox1 activity was significantly elevated in obese humans 
with steatosis vs obese controls . Nox1 activity was also 
increased in liver of obese mice with metabolic syndrome, 
while Nox1 deletion (obese Nox1 KO) attenuated liver 
size, intrahepatic lipid content, and improved steatosis vs 
obese controls . Deletion of Nox1 was also associated with 
decreased liver and whole-body oxidant stress, including 
a remarkable 70% reduction in intrahepatic triglyceride 
accumulation, suggesting that Nox1 deletion attenuates 
obesity-induced hepatic lipotoxicity . These improvements 

in NAFLD were despite no major improvements in insulin 
resistance or serum dyslipidemia between obese groups, 
suggesting that improvements in hepatic steatosis with 
Nox1 deletion were not secondary to an overall improve-
ment in serum or obesity phenotype . Mechanistically, 
microarray studies revealed obese Nox1 KO animals had 
significantly attenuated activation of hepatic de novo 
lipogenesis (DNL), while Nox1 overexpression in vitro 
increased SREBP-mediated DNL in HepG2 cells over insulin 
treatment and control virus . Pathological DNL activation 
during obesity was further interrogated in vivo by poten-
tiating insulin signaling via PTP1B deletion, which revealed 
significantly increased triglyceride accumulation in liver 
of obese PTP1B KO mice vs obese controls . Conversely, 
modulation of peripheral insulin resistance via myostatin 
deletion in obese mice (obese Mstn KO) significantly 
attenuated liver size, reduced intrahepatic triglyceride 
content, and improved steatosis vs obese controls . SREBP 
activity was also elevated in obese humans with steatosis . 
CONCLUSION: Nox1-derived superoxide is a major contrib-
utor of hepatic lipotoxicity during obesity via potentia-
tion of SREBP-mediated DNL . Nox1 inhibition may have 
important therapeutic potential in patients with NAFLD .
Disclosures:

The following people have nothing to disclose: Sebastian Larion, 
Jennifer Thompson, Josh Butcher, Stephen Haigh, Abdalrahman Zarzour, 
James Mintz, Sandeep Khurana, David Fulton, David Stepp
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Modeling NAFLD Using 3D Bioprinted Human 
Liver Tissue
Alice E. Chen, Dwayne C. Carter, Deborah G. Nguyen, Sha-
ron C. Presnell; R&D, Organovo, San Diego, CA

BACKGROUND: Nonalcoholic fatty liver disease (NAFLD) 
is a chronic condition that originates as lipid accumula-
tion within hepatocytes (steatosis) and progresses into 
nonalcoholic steatohepatitis (NASH), characterized by lipid 
accumulation, inflammation, oxidative stress, and fibrosis . 
NAFLD is now recognized as the most common cause of 
chronic liver disease, with a prevalence of 25% worldwide, 
and is projected to become the leading indication for liver 
transplant by 2025 . Despite decades of research, the mech-
anisms of NAFLD progression, therapeutic approaches and 
non-invasive diagnostics are still resoundingly absent . 
The study of steatosis and NASH has traditionally utilized 
rodent models, which are time consuming to generate and 
do not fully recapitulate the complex phenotypes asso-
ciated with the human disease . Furthermore, current 2D 
cell culture models lack relevant liver cell types and have 
limited utility due to rapid loss of cell viability and func-
tion . Thus, there is a significant need for a more predictive 
human multicellular 3D in vitro model to study the progres-
sion of steatosis into NASH . METHOD: ExVive™ Human 
Liver Tissue, a human in vitro 3D bioprinted liver model 
comprising primary human hepatocytes, hepatic stellate 
cells, and endothelial cells exhibits a complex multicel-
lular architecture similar to that of native liver and retains 
metabolic competence and liver-specific functions for at 
least 4 weeks in culture . To mimic the proposed patho-
genesis of NASH via a “Two-Hit Hypothesis”, immune 
competent tissues containing Kupffer cells were exposed 
to steatogenic cues via a nutrient overload approach of 
simple sugars and fatty acids, followed by inflammatory 
stimulation using prototypical inducers . RESULTS: Prelim-
inary evidence suggests that steatosis can be induced via 
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chronic exposure to lipids in the presence of high glucose . 
Treated tissues exhibit increased incidence of lipid vesi-
cles positive for Oil Red O and the lipid droplet-associated 
protein, Perilipin 5 . Incorporation of both stellate and 
Kupffer cells into the tissues, concomitant with activation 
via inflammatory inducers and nutrient overload, leads to 
activation of stellate cells, inflammatory cytokine release, 
and an increase in extracellular matrix deposition and 
fibrosis, characteristic of NASH . CONCLUSION: Together, 
these features suggest that 3D liver tissues hold promise 
for the study of complex, chronic conditions such as NASH, 
enabling better understanding of disease processes, 
discovery of novel therapeutics, biomarkers, and the safety 
assessment of drugs in a disease-relevant background .
Disclosures:

Deborah G . Nguyen - Stock Shareholder: Organovo

Sharon C . Presnell - Employment: Organovo, Inc .

The following people have nothing to disclose: Alice E . Chen, 
Dwayne C . Carter
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Adipose tissue derived stromal/stem cells 
retarded progression of hepatic fibrosis by 
suppressing IL17A related inflammation in 
early stage of NASH.
Masatoshi Yamato1, Yoshio Sakai2, Hatsune Mochida1, Aki-
hiro Seki1, Keiko Yoshida2, Tuyen T. Ho2, Alessandro Nasti1, 
Takashi Wada3, Shuichi Kaneko1,2; 1Disease control and 
homeostasis, Kanazawa University, Ishikawa Kanazawa, 
Japan; 2Gastroenterology, Kanazawa University, Ishikawa 
Kanazawa, Japan; 3Nephrology, Kanazawa University, Ishi-
kawa Kanazawa, Japan

[Background]Non-alcoholic steatohepatitis(NASH) is char-
acterized by steatosis in hepatocytes accompanied with 
persisting inflammation and developing hepatic fibrosis 
to ultimate cirrhosis . Since the pathogenesis of NASH are 
not fully understood, there are no established therapy . We 
previously reported that adipose tissue derived stromal/
stem cells(ADSC) ameliorated fibrosis of the cirrhotic mice 
caused by NASH, but the detailed mechanism of this treat-
ment effects are yet to be disclosed . In this study, we firstly 
analyzed difference between NASH and simple steatosis 
in the context of fibrosis progression using mice models . 
Then, we assessed anti-fibrotic mechanism of ADSC treat-
ment on early stage of NASH . [Methods] ADSCs isolated 
from subcutaneous adipose tissue of C57Bl/6J mice were 
cultured and expanded . C57Bl/6J mice were fed with 
high fat atherogenic or HFD-60 developing into NASH or 
simple steatosis, respectively . Hepatic inflammatory cells 
(HIC) were isolated for gene expression analysis with DNA 
microarray and cytokine secretion assay by FACS . Anti-
IL17A antibody(Ab) and anti-CD4 Ab were intraperitone-
ally injected once a week for 8 weeks, and liver tissues 
were obtained on the 9 th weeks . ADSCs(1×10^5) were 
injected into splenic subcapsule on the 4 th and 8 th weeks 
after feeding initiation, and liver samples were collected 
on the 12th weeks, followed by assessment of fibrosis by 
AZAN staining, gene expression analysis by qRT-PCR, and 
FACS . [Results] Gene expression analysis of HIC identi-
fied 868 up-regulated genes in NASH HIC compared to 
simple steatosis HIC . Biological processes of the up-regu-
lated genes were related to CD4+ T cell immune response, 
featured by IL6, IL10, IL17A, IL17F, RORγ . Frequency of 
IL17-secreting cells in NASH-HIC was higher than those 
of wild type (37% vs 15%) . Administration of anti-IL17A 

Ab significantly decreased fibrosis area (p<0 .01), and 
down-regulated gene expression of type IVa collagen of 
liver tissue in NASH mice (p<0 .05), whereas anti-CD4 Ab 
did not . We found that ADSC treatment decreased IL17A 
gene expression of NASH-HIC . Consistently, IL17A-se-
creting cells population of HIC was decreased by ADSC 
treatment compared to control (25% vs 37%) . In addition, 
ADSC treatment to NASH mice decreased hepatic fibrosis 
area (p<0 .01) and gene expression of type Ia and IVa 
collagen of liver tissue (p<0 .05) . [Conclusion] These results 
implied that IL17A is an important cytokine retaining to 
fibrosis development in NASH mice, and ADSC treatment 
retarded progression of liver fibrosis by suppression of 
IL17A related hepatic inflammation in the early stage of 
NASH .
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Role of Intestine-Specific Sirt1 in the Protective 
Action of Salvianolic Acid B against Ethanol-In-
duced Inflammation and Liver Injury in Mice
Hong Shen1,2, Noah Kainrad1, Alvin Jogasuria1, Chunki Kim1, 
Yoonhee Han1, Zhou Zhou1, Jiayou Wang1,3, Jiashin Wu1, Jun-
chang Zhang2, Min You1; 1Pharmaceutical Sciences, North-
east Ohio Medical University, Rootstown, OH; 2Liver Diseases, 
Guangdong Hospital of Traditional Chinese Medicine at Zhu-
hai, Zhuhai, China; 3Anatomy, Guangzhou University of Chi-
nese Medicine, Guangzhou, China

Salvianolic acid B (SalB) is a water-soluble phenolic acid 
extracted from Radix Salvia miltiorrhiza . Sal B elicits 
beneficial effects on experimental alcoholic liver injury in 
rodents . In the present study, we sought to determine the 
role of intestine-specific Sirt1 in mediating Sal B effects 
against ethanol-induced liver injury utilizing an intes-
tine-specific Sirt1 knock out (Sirt1iKO) mice model . Eight 
groups of matched Sirt1iKO and wild-type (WT) mice were 
pair fed either a control diet or an ethanol-containing 
diet using a chronic-binge ethanol feeding protocol . Four 
groups of Sirt1iKO and WT mice were given a dose of 20 
mg .kg body wt (-1) .day(-1) of SalB with or without ethanol 
in their diets during the ethanol feeding period . Chron-
ic-binge ethanol feeding to WT or SIRT1iKO mice led to 
development of steatosis, inflammation and liver injury to 
similar extent . Strikingly, administration of Sal B effectively 
alleviated the ethanol-induced liver injury as revealed by 
reduced serum levels of ALT and AST in WT mice but not 
in Sirt1iKO mice, indicating intestinal SIRT1 is required for 
protective action of Sal B against ethanol-induced liver 
injury . In line with this, Sal B supplementation to Sirt1iKO 
mice markedly augmented the ethanol-induced elevations 
of a panel of pivotal inflammatory mediators, including 
e-selectin, inducible nitric oxide, intercellular adhesion 
molecule-1, serum amyloid A1, macrophage inflamma-
tory proteins-1β, and interleukine-1β . Mechanistically, the 
mRNA and protein expression levels of intestine Sirt1 were 
drastically reduced in the ethanol-fed WT mice compared 
to pair-fed WT control mice . Intestinal Sirt1 deficiency abol-
ished the ability of Sal B to ameliorate perturbed ileal bile 
acid absorption and disrupted bile acid homeostasis in the 
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ethanol-administrated mice . Collectively, SalB conferred 
protection against the ethanol-induced inflammation and 
liver injury through ameliorating intestinal Sirt1 in mice . 
Modifying intestinal SIRT1 and its signaling may constitute 
a novel therapeutic approach to treat human alcoholic 
liver disease .
Disclosures:

The following people have nothing to disclose: Hong Shen, Noah Kainrad, 
Alvin Jogasuria, Chunki Kim, Yoonhee Han, Zhou Zhou, Jiayou Wang, 
Jiashin Wu, Junchang Zhang, Min You
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Suppression of DNase II activity in fatty 
livers contributes to induction of RIP1-depen-
dent hepatocyte necrosis through TLR9-IFNβ 
pathway.
Yoshinobu Saito, Hayato Hikita, Yasutoshi Nozaki, Yugo Kai, 
Yuki Makino, Tasuku Nakabori, Minoru Shigekawa, Taka-
hiro Kodama, Ryotaro Sakamori, Tomohide Tatsumi, Tet-
suo Takehara; Gastroenterology and Hepatology, Osaka 
University Graduate School of Medicine, Suita, Japan

Background and Aim: Hepatocyte death including apop-
tosis and necrosis is one of the most prominent features 
in NASH . In hepatocytes, apoptosis is induced mainly 
by mitochondrial pathway . Activation of mitochondrial 
apoptotic pathway induces a release of mitochondrial 
DNA (mtDNA) into cytosol from mitochondria . mtDNA is 
degraded by DNase II, a lysosomal DNase . In this study, 
we aimed to clarify the role of DNase II on hepatocyte 
death in NAFLD . Method and Results: Administration of 
ABT737, a Bcl-xL inhibitor, increased caspase-3/7 activity 
and depolarized mitochondrial membrane potential in a 
murine hepatocyte cell line, CL2 cells, revealing activation 
of mitochondrial apoptotic pathway . It also increased the 
amount of mtDNA in cytosolic fraction and augmented 
DNase II activity . In contrast, while primary hepatocytes 
isolated from mice fed high fat diet (HFD) for one month 
revealed activation of mitochondrial apoptotic pathway, 
their DNase II activity was suppressed compared with that 
from mice fed normal diet . DNase II activity in livers of 
patients with NAFLD also decreased compared with that 
of lean livers . Next, we generated hepatocyte-specific 
DNase II knockout (L-DNase II KO) mice, which showed 
no phenotype under physiological condition . Wild-type 
(WT) and L-DNase II KO mice were fed HFD . HFD increased 
cleaved-caspase-3 positive hepatocytes, indicating apop-
totic cells, and propidium iodide (PI)-positive hepatocytes, 
indicating necrotic cells, in WT mice . It also increased 
serum ALT levels and Sirius Red-positive areas in WT mice . 
Genetic ablation of DNase II exacerbated the increase of 
PI-positive cells, serum ALT levels and Sirius Red positive 
areas without altering hepatocyte apoptosis . To address 
the mechanism by which deficiency of DNase II exacer-
bates hepatocyte necrosis in livers of mice fed HFD, DNase 
II was knocked down by siRNA in CL2 cells . Knockdown of 
DNase II induced PI-positive cells, decreased cell viability 
and increased IFNβ expression levels in ABT737-treated 
CL2 cells . In mtDNA-depleted CL2 cells, generated by 
incubation of ethidium bromide-added media, ABT737 
treatment for DNase II-knockdown cells did not alter the 
number of PI- positive cells, cell viability or IFNβ expression 
levels unlike in wild-type CL2 cells . TLR9 antagonist, IFNβ-
siRNA treatment or a RIP1 inhibitor decreased the hepato-
cyte necrosis which was induced by ABT737 treatment for 
DNase II-knockdown CL2 cells . Conclusion: Suppression of 

DNase II activity in hepatocytes under the activation of 
mitochondrial apoptotic pathway induced RIP1-dependent 
hepatocyte necrosis possibly through TLR9-IFNβ pathway, 
which may contributes to exacerbate NAFLD progression .
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Differential Effects of Hepatic DGAT2 or DGAT1 
Knockdown on Steatosis and the Metabolic 
Flux of Exogenously Administered D5-glycerol 
or 13C18 -oleic acid into VLDL-TG
JIANSHEN Qi1, Katia De Waepenaert2, Ines Royaux2, Ronald de 
Hoogt2, Pieter Peeters2, Wensheng Lang2, Gary Caldwell2, 
Wenyu Li1, Alessandro Pocai1, Seunghun Lee1; 1Cardiovascu-
lar and Metabolism Research, Janssen Research & Develop-
ment LLC of Johnson & Johnson, Spring House, PA; 2Janssen 
Research & Development LLC, Beerse, Belgium

Background: Non-alcoholic fatty liver disease (NAFLD) 
encompasses a histological spectrum, ranging from simple 
steatosis to non-alcoholic steatohepatitis (NASH) . NASH 
is characterized by excessive triglycerides (TG) in the 
liver with concurrent inflammation and cellular damage . 
Diacylglycerol acyltransferase (DGAT) catalyzes the final 
step in TG synthesis . There are two isoforms, DGAT1 and 
DGAT2, with distinct protein sequences and potentially 
different physiological functions . DGAT1 is ubiquitously 
expressed while DGAT2 is predominantly expressed in liver 
and adipose . Methods: In this report, we investigated the 
roles of DGAT1 and DGAT2 in hepatic TG synthesis, VLDL 
secretion, and plasma lipoprotein profile with liver-specific 
knockdown of DGAT1 or DGAT2 in normal or diet-induced 
obesity (DIO)-mice . Results: DGAT2 or DGAT1 siRNA treat-
ment resulted in potent and specific reduction of DGAT2 
or DGAT1 expression and activity in the liver, respectively . 
DGAT2, but not DGAT1 siRNA caused a marked reduc-
tion in hepatic TG content, improved hepatic steatosis 
and plasma lipoprotein profile 4 weeks after treatment 
in DIO mice . No sign of toxicity and inflammation in the 
liver were observed . To discern differences between the 
functions of hepatic DGAT1 and DGAT2, we have devel-
oped and applied LC/MS/MS-based assays to detect the 
acute metabolic flux of substrates through TG synthesis 
based on the metabolic conversion of stable isotope-la-
beled oleic acid or glycerol in hepatic cells and in mice . We 
administered D5-glycerol to mice and measured plasma 
levels of D5-glycerol-incorporated TG . Treatment with a 
DGAT2 siRNA led to a significant reduction in D5-glycerol 
incorporation into VLDL-TG . In contrast, the DGAT2 siRNA 
had no effect on the incorporation of exogenously admin-
istered 13C18 -oleic acid into VLDL-TG . Conclusions: Our 
results indicate that DGAT1 and DGAT2 mediate distinct 
hepatic functions: DGAT2 is primarily responsible for incor-
porating endogenously synthesized FAs into TG, whereas 
DGAT1 plays a greater role in esterifying exogenous FAs 
to glycerol . Therefore, hepatic DGAT2 inhibition in obese 
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animals can reduce hepatic steatosis and VLDL-TG secre-
tion as well as attenuate hyperlipidemia .
Disclosures:

Seunghun Lee - Employment: Janssen R&D

The following people have nothing to disclose: JIANSHEN Qi, Katia De 
Waepenaert, Ines Royaux, Ronald de Hoogt, Pieter Peeters, Wensheng Lang, 
Gary Caldwell, Wenyu Li, Alessandro Pocai
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β-Oxidation is Decreased in Non-Alcoholic 
Fatty Liver Disease: A Non-invasive Assessment 
Utilizing Palmitate and Acetate Breath Tests
Gihan Naguib1,2, Nevitt Morris1, Vanessa Haynes-Williams1, 
Nancy Fryzek1, Yaron Rotman1; 1LDB-Liver and Energy Metab-
olism Unit, NIH, Bethesda, MD; 2Pediatric Gastroenterology, 
Johns Hopkins School of Medicine, Baltimore, MD

Background: Mitochondrial β-oxidation (βO) is the domi-
nant oxidative pathway for the disposal of fatty acids 
(FA) under normal physiologic conditions, during which 
FAs are catabolized to acetyl-CoA which then enters the 
tricarboxylic acid (TCA) cycle . Whether βO is altered in 
non-alcoholic fatty liver disease (NAFLD) is unclear . We 
aimed to measure whole body βO rates of orally-delivered 
fatty acids in NAFLD and controls using 13C-based breath 
tests . Methods: Subjects with NAFLD and healthy lean 
controls ingested a standardized liquid meal (Ensure®) 
containing [1-13C] palmitic acid (PA, 10 mg/kg), or [1-13C] 
acetate (AA, 2mg/kg) after an overnight fast . Real-time 
13CO2/

12CO2 ratio in expired air was measured continuously 
at rest over 6 hours by the BreathID molecular correla-
tion spectrometer (Exalenz) . PA and AA breath tests were 
performed at least one week apart to prevent tracer carry-
over . The cumulative percent dose recovered (CPDR), the 
total amount of ingested 13C label recovered during the 
6 hours, reflects the rate of PA/AA oxidation and was the 
primary end point . To calculate rates of βO, the CPDR for 
PA (reflecting total FA oxidation) was corrected by the 
CPDR for AA, to control for loss of label in the exchange 
pathways of the TCA cycle and label sequestration in 
the bicarbonate pool . Results: We recruited 32 subjects 
with NAFLD (50% male, median age 51 [27-73], BMI 32 .1 
[21 .3-41 .8], ALT 42 [20-244], liver fat content by 1H-MRS 
16 .6% [7 .3-28 .7]) and 11 healthy controls (45% male, age 
33 [21-51], BMI 22 .3 [20 .4-24 .7], normal ALT and no liver 
fat by ultrasound) . Subjects with NAFLD oxidized a lower 
fraction of the oral PA (by CPDR) over 6-hours compared 
to controls [8 .43% vs 13 .09%, p=0 .0001] . This was driven 
predominantly by decreased βO in NAFLD (corrected CPDR 
28 .26±10 .88 vs . 36 .64 ±13 .9, p=0 .02) . TCA activity, assessed 
by AA CPDR did not differ between groups (34 .3±8 .1% 
vs 38 .1±9 .7%, p=0 .18) . The decreased oxidation was not 
due to delayed absorption as absorption rates, assessed by 
time to peak 13C detection, did not differ between groups 
for PA (4 .85±1 .22 [NAFLD] vs . 4 .67±0 .84 hours, p=0 .7) or 
AA (0 .99±0 .49 [NAFLD] vs 1 .07±0 .31 hours, p=0 .9) . Conclu-
sion: Subjects with NALFD have lower rates of β-oxidation 
of orally-delivered fatty acids compared to lean healthy 
controls, suggesting mitochondrial dysfunction contrib-
utes to a greater proportion of FA retained in storage . 
Whether this is specific to NAFLD or part of the metabolic 
syndrome remains to be studied . 
Disclosures:

The following people have nothing to disclose: Gihan Naguib, 
Vanessa Haynes-Williams, Nancy Fryzek, Yaron Rotman
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MGL-3196, a β-Selective Thyroid Hormone 
Receptor (THR) Agonist, Demonstrates Meta-
bolic, Anti-inflammatory and Anti-fibrotic Bene-
fits in a Long-term High Fat Diet (HFD) Mouse 
NASH Model
Rebecca Taub, John Franc, Martha Kelly; Madrigal Pharma-
ceuticals, Villanova, PA

Background: The hepatic THR-β receptor mediates the 
beneficial effects of thyroid hormone on LDL-cholesterol 
and triglycerides, fatty liver and insulin sensitivity . Studies 
show that hepatic hypothyroidism is present in human 
NASH . MGL-3196 is a liver-directed, oral, selective THR-β 
agonist in Phase 2 for treatment of NASH . MGL-3196 is 
highly protein bound (>99%) with high liver uptake and 
low extrahepatic permeability . In C57Bl6 mice treated 
with 60% HFD for 38 weeks, MGL-3196 reduced choles-
terol and ALT without the adverse effects of T3, which 
showed THR-α mediated bone loss in the 3 week treat-
ment . Methods: Mice on a HFD for 17 weeks were treated 
by daily oral gavage for 24 h or 3 weeks with 0 .3-3 mg/kg/
day of MGL-3196 . Mice on a HFD or normal chow (lean) 
or HFD plus oral admixture of 0 .1, 0 .3, 1 .0 or 3 mg/kg/
day MGL-3196 or 3 mg/kg/day rosiglitazone were treated 
for 25 weeks . Mice were sacrificed and liver samples 
were processed and total RNA was extracted . Gene array 
studies were conducted using Illumina chips . At sacrifice 
blood samples were collected for clinical chemistry and 
lipid levels . Results: Gene expression arrays confirmed 
regulation of known THR-ß target genes such as Deio-
dinase-1 and malic enzyme . In 25 week studies, inflamma-
tory (chemokine ligand 2 (CCL2), other chemokines) and 
major fibrosis associated genes (tissue inhibitor metallo-
proteinase (TIMP1), smooth muscle actin (SMA), connec-
tive tissue growth factor (CTGF) and collagen genes), 
were significantly increased in HFD as compared with 
lean controls and were normalized to the level of the lean 
control mice by treatment with human-relevant doses 
(0 .3-1 mg/kg) MGL-3196 but not rosiglitazone which had a 
modest effect . In 3 week treatment of HFD mice, a similar 
reduction of NASH inflammatory and fibrosis transcripts 
was observed . Metabolic genes associated with lipotoxicity 
such as acetyl CoA-carboxylase (ACC1) and 11-β Hydroxys-
teroid Dehydrogenase (HSD) were also normalized . Meta-
bolic effects of MGL-3196 treatment for 25 weeks included 
elimination of steatosis, normalization of liver size with 
no effect on overall body weight, improved insulin sensi-
tivity, reduction in ALT (46%), free fatty acids (30%), and 
cholesterol (67%) . Acute treatment with MGL-3196 for 24 
h or 3 weeks also showed rapid effects on specific gene 
transcripts consistent with the beneficial metabolic effects . 
Conclusions: These results demonstrate that prolonged 
treatment of mice with HFD generates a liver gene array 
profile consistent with activation of NASH and fibrosis 
pathways . At human equivalent doses MGL-3196 reverses 
and prevents progression of lipid, inflammatory and 
fibrotic markers of NASH .
Disclosures:
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Detailed Analyses of the Antifibrotic effects of 
INT-767, a dual FXR/TGR5 agonist, in an obese 
mouse model of diet-induced and biopsy-con-
firmed NASH
Sanne Skovgaard Veidal1, Michael Feigh1, Henrik B. Hansen1, 
Jacob Jelsing1, Niels Vrang1, Matthieu Petitjean3, Li Chen2, 
Mark Young3, Jonathan D. Roth3; 1Gubra, Horsholm, Den-
mark; 2Genesis Imaging Service, Princeton, NJ; 3Intercept Phar-
maceuticals, San Diego, CA

Background and Aim: The farnesoid X receptor (FXR) and 
the G protein coupled receptor TGR5 have been impli-
cated in the regulation of metabolism, inflammation and 
fibrosis in non-alcoholic steatohepatitis (NASH) . A dual 
FXR/TGR5 agonist, INT-767, has been developed and is 
in early clinical development . The efficacy of INT-767 on 
qualitative and quantitative histological parameters was 
evaluated in an obese mouse model of diet-induced and 
biopsy-confirmed NASH . Methods: Male leptin-deficient 
Lepob/ob mice were fed a diet high in trans-fat, fructose 
and cholesterol (ob/ob-NASH) . Livers were biopsied after 
12 weeks on diet, and mice with steatosis (score 3) and 
fibrosis (stage 2-3) were randomized (n=10/group) to 
receive vehicle (PO, QD) or INT-767 (10 mg/kg, PO, QD) for 
8 weeks . Primary endpoints included a blinded histological 
evaluation of fibrosis, total NAFLD Activity Score (NAS) and 
its components . Liver fibrosis was analyzed using picro-
Sirius Red (SR) staining and Col1a1 immunohistochemistry . 
Second harmonic generation (SHG) microscopy quanti-
fied collagen fiber density (total brightness of collagen 
intensity) and collagen structure network (skeletoniza-
tion, branch nodes) . Lipid deposition (by H&E staining 
and two-photon excitation fluorescence; 2PE) and droplet 
size (by 2PE) were also assessed . Results: INT-767 signifi-
cantly reduced fibrosis stage (10/10 mice, p<0 .001) with a 
significant reduction in all three components of composite 
NAS (10/10 mice, p<0 .001) . INT-767 reduced SR non-sig-
nificantly by 26% (p>0 .05), but Col1a1 fractional area (FA) 
was decreased by 44% (p<0 .001 vs . vehicle), which was 
reproduced using SHG imaging (r2=0 .88) . SHG detected 
a significant reduction (p<0 .001) in collagen fiber density 
after treatment with INT-767 without affecting reticular 
collagen network structure . Liver lipid FA and droplet size 
were decreased by 50% and 37%, respectively (p<0 .001 
vs . vehicle) by INT-767, which correlated with 2PE imaging 
results (r2=0 .95) . In contrast, vehicle-treated mice demon-
strated either no change (7/10) or worsening (3/10 mice) 
in fibrosis stage, or NAS components . Conclusion: INT-767 
treatment improved liver histopathology in ob/ob-NASH 
mice by improving NAS and fibrosis stage . Notably, the 
robust antifibrotic effect of INT-767 was indicated by a 
significant reduction in both fibrosis area, fiber density, 
lipid FA and droplet size, all of which were demonstrated 
quantitatively using SHG and 2PE in unstained tissue slices . 
These findings demonstrate the added value of using 
multiple quantitative imaging methodologies to comple-
ment standard qualitative NASH histological assessment .
Disclosures:
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Nordisk; Stock Shareholder: Gubra
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miR-122 Inhibition in a Human Liver Spheroid 
Model Leads to Liver Inflammation, Necrosis, 
Steatofibrosis and Dysregulated Insulin 
Signaling
Hossein Sendi1,2, Meimei Wan2, Kenneth Koch1, 
Anthony Atala2, Herbert L. Bonkovsky1, Colin E. Bishop2; 1The 
Laboratory for Liver Diseases and Metabolic Disorders, Section 
of Gastroenterology, Wake Forest Baptist Medical Center, 
Winston Salem, NC; 2Wake Forest Institute of Regenerative 
Medicine, Winston Salem, NC

Background: To investigate the role of miR-122 in the 
development and regression of non-alcoholic fatty liver 
disease (NAFLD) in vitro, we used 3D human liver organoids 
developed in our laboratory . These self-organizing organ-
oids of ~250uM are formed by gravitational aggregation 
in 96-well low adhesion plates . They comprise a total of 
1200 cells consisting of primary human hepatocytes (80%), 
kupffer cells (10%), quiescent stellate cells (5%) and liver 
sinusoidal endothelial cells (5%) . They remain viable and 
functional for >4 weeks expressing typical markers of liver 
function such as albumin, urea, a1 antitrypsin and drug 
metabolism . Methods: Lentivirus (107 pfu/ml) expressing 
Lenti-mir-Off (control) vector or miR-122-Off, to inhibit 
miR122 (ABM, CA), was used to transduce the cells imme-
diately after mixing (MOI=2 or MOI=5) . Either immediately 
after the organoids were fully formed (day 4) or after 1 
or 2 weeks (days 11 or 18) the organoids were examined 
using fluorescent live/dead staining and ATP production 
(Promega, WI) . Total RNA was extracted for expression 
analysis . Results: MiR-122 inhibition (with MOI=5) leads to 
death of 65%, 84% of liver organoids at day 11 and day 18 
post-transduction compared with the control organoids . 
A massive fibrosis, ballooning degeneration and steatosis 
detected in miR-122 inhibited liver organoids at day 11 
and 18 . Using pathway focused RT-PCR arrays (Qiagen, 
CA), we found that hepatocyte necrosis and inflammation 
occur concomitantly with increases in pro-fibrogenic mole-
cules like CCL2, CCL3, IL6, TNFa and alteration in expres-
sion of several extracellular matrix (ECM) molecules such 
as Col3A1 as well as MMP8, MMP9, TIMP2, TIMP3, etc . We 
also found that expression of several key genes in lipid or 
cholesterol metabolism (e .g ., LPL, LDLR, CYP2E, HNF4A, 
FABPs, SRBP1) and insulin signaling (e .g . GLUT-4, CD36, 
AKT1, MTOR, INSR, IRS1, FAS, PIK3R1, PNAPLA3, PTPN, 
FOXA2, SOCS3) were significantly altered upon miR-122 
inhibition . Conclusions: Our results show that miR-122 inhi-
bition in liver organoids leads to inflammation, necrosis, 
steatosis and fibrosis . Also, miR-122 deficient liver spher-
oids show a higher expression of inflammatory markers as 
well as ECM molecules and altered expression of key genes 
in lipid metabolism and insulin signaling . As patients with 
NAFLD are known to have altered levels of miR-122; and as 
most of NAFLD patients have some degree of insulin resis-
tance, our results highlight the role of miR-122 inhibition 
in liver inflammation, steatofibrosis and dysregulation of 
insulin signaling . This suggests that miR-122 mimics could 
play a useful role in reversing liver steatofibrosis seen in 
these patients .
Disclosures:
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Pharmacologic inhibition of FASN reverses 
diet-induced steatohepatitis in mice and 
inhibits lipogenesis in humans
Elizabeth J. Parks2,3, Camila M. Manrique4, Majid M. Syed-Ab-
dul2, Ayman H. Gaballah5, Ghassan M. Hammoud3, Doug-
las Buckley1, Greg Duke1, William McCulloch1, George Kemble1; 
13-V Biosciences, Inc, Menlo Park, CA; 2Department of Nutri-
tion and Exercise Physiology, University of Missouri, Columbia, 
MO; 3Division of Gastroenterology and Hepatology, Univer-
sity of Missouri, Columbia, MO; 4Division of Endocrinology, 
University of Missouri School of Medicine, Columbia, MO; 
5Department of Radiology, University of Missouri School of 
Medicine, Columbia, MO

Background Dietary sugars induce an increase in hepatic 
de novo lipogenesis (DNL), which left unchecked, promotes 
liver inflammation, ultimately leading to the development 
of fibrosis and nonalcoholic steatohepatitis (NASH) . Phar-
macologic inhibition of a key enzyme in the DNL pathway, 
FASN, with the drug TVB-3664 prevents steatosis, inflam-
mation, and fibrosis in high-fat, high-sugar diet (HFSD)-fed 
murine models . In cancer patients, relatively high doses of 
the first-in-class FASN inhibitor, TVB-2640, reduce markers 
of DNL systemically . The objective of our studies was to 
demonstrate the potential for FASN inhibitor therapy to 
improve liver health by lowering liver fat . Methods First, 
C57/BL6 mice fed a HFSD for 44 wks exhibited steatohep-
atitis on liver biopsy . Following this, animals were treated 
q .d . with oral TVB-3664 or vehicle for 8 wks, while main-
tained on HFSD . Liver function (ALT and AST) and histology 
were assessed; TG (liver and serum) and TC were measured 
enzymatically . Second, clinical studies were performed 
to evaluate the pharmacokinetics of 50 mg/d TVB-2640 
in healthy volunteers . Subjects were given a single dose 
of TVB-2640 following a 10h fast or after a high-fat, 
high-calorie breakfast . Blood was drawn at various times 
over 72h and drug levels measured by LC/MS/MS . Results 
HFSD-fed mice had elevated serum ALT, AST, hepatic TG 
and TC levels, as well as significant histological evidence of 
hepatocyte steatosis and ballooning . All parameters were 
significantly reduced in animals treated from weeks 44-52 . 
Healthy human volunteers administered 50mg TVB-2640 
orally exhibited significant plasma levels of drug . Peak 
levels occurred 4-8h after dosing and plasma concentra-
tions remained well above detection limits through 24h . 
These results are consistent with the Tmax and 15h half-
life reported for cancer patients who received signifi-
cantly higher drug doses . Preliminary analyses showed 
no clear difference in plasma drug exposure between 
fasting or a high-fat meal . Pharmacological modeling 
of drug levels predicted that a 50mg dose would signifi-
cantly impact hepatic DNL . In early results from a Phase 1b 
study underway, subjects with characteristics of metabolic 
syndrome demonstrated a reduction in DNL stimulated by 
sugars of 13±3% . Conclusions FASN inhibition can reverse 
steatosis and treat liver damage in a murine HFSD model . 
Human PK data of the FASN inhibitor TVB-2640 in healthy 
individuals provides support for the ongoing clinical-phar-
macology study that directly measures the impact of this 
drug on hepatic DNL in subjects at risk for future NAFLD . 
These combined results support the therapeutic potential 
of TVB-2640 in patients with NASH .
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Toll-like receptor 7-mediated Type I Interferon 
signaling promotes non-alcoholic steatohepa-
titis by inhibition of regulatory T cell
Yoon Seok Roh1, Jong Won Kim2, Surim Park2, Bumseok Kim2; 
1Chungbuk National University, Cheongju, Korea (the Repub-
lic of); 2Chonbuk National University, Iksan, Korea (the Repub-
lic of)

BACKGROUND&AIMS: Recent evidence suggests that 
increased bacterial translocation to the liver are impli-
cated in the development of non-alcoholic steatohepatitis 
(NASH) . Toll-like receptor 7 (TLR7) is a pattern recogni-
tion receptor that recognizes bacterial and host-derived 
RNA and activates innate immunity . Kupffer cells act as 
major innate immune cells in the progression of NASH . In 
the present study, we have focused on the role of TLR7 
signaling in Kupffer cell in NASH . METHODS: NASH was 
induced in wild-type (WT), TLR7-deficient, and IFN-α/β 
receptor-1 (IFNAR1)-deficient mice and TLR7-mediated 
signaling were assessed in liver cells isolated from these 
mice . To clarify the in vivo role of Foxp3+ Treg cells in 
liver fibrosis, we used the DEREG mouse, which expresses 
the diphtheria toxin receptor under control of the Foxp3 
promoter, allowing for specific deletion of Foxp3+ Treg 
cells . Liver tissues, primary hepatocytes, and non-paren-
chymal cells were collected and analyzed by histology, 
Western blot, qPCR, and flow cytometry . RESULTS: The 
MCD diet-induced NASH in WT mice, characterizing 
steatosis, inflammation, and fibrosis . TLR7-deficient mice 
showed less steatohepatitis and liver fibrosis than WT 
mice . Notably, the hepatic regulatory T cells (Tregs) were 
increased in TLR7- or IFNAR1-deficient mice compared 
with respective WT mice . Depletion of Foxp3+ Treg cells 
enhanced NASH development as demonstrated by the 
increase inflammation and NAFLD score . In vivo activa-
tion of TLR7 significantly increased IFNa4 expression in 
the liver . Interestingly, in vivo depletion of dendritic cells 
(DCs) significantly increased hepatic Tregs . Consistently, 
IFNAR1-deficient mice had reduced steatohepatitis and 
liver fibrosis than WT mice . Furthermore, treatment of 
IRS661, an antagonist of TLR7, efficiently increased hepatic 
Tregs and ameliorated the NASH in vivo . CONCLUSIONS: 
TLR7 signaling activates DCs to produce type I IFN, which 
in turn suppresses anti-inflammatory Tregs . Thus, manip-
ulation of the TLR7-type I IFN-Tregs axis may be a new 
therapeutic strategy for the treatment of NASH .
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Sphingomyelin synthase 2 contributes to liver 
fibrosis progression through altered hepatic 
sphingosine 1-phospate metabolism in mice
Masayuki Sugimoto1, Tadateru Hamada1, Masato Waka-
bayashi1, Takeshi Yoshioka1, Hideaki Kato1, Haruyo Kon-
ishi1, Ryohei Nagai1, Takanori Iwasaki1, Mitsuru Notoya1, 
Minoru Suzuki2, Yoshito Numata1, Yasuyuki Igarashi3, 
Hideo Yukioka1; 1SHIONOGI & CO., LTD., Toyonaka, Japan; 
2SHIONOGI TECHNO ADVANCE RESEARCH CO., LTD., Toyo-
naka, Japan; 3Hokkaido University, Sapporo, Japan

Background and Aims: Sphingomyelin synthase 2 (SMS2) is 
an important enzyme which regulates sphingolipids (SLs) 
metabolism and fat accumulation in the liver . Whereas 
various lipids including triglycerides (TGs) and SLs have 
been suggested to cause liver fibrosis, the role of SLs 
and TGs metabolism regulated by SMS2 in the develop-
ment of liver fibrosis remains undetermined . Thus, this 
study aimed to investigate the effect of SMS2 ablation on 
hepatic lipid molecule contents and liver fibrosis develop-
ment using experimental liver fibrosis models . Methods: 
To induce liver fibrosis, wild-type (WT) and SMS2 knockout 
(KO) mice were fed a choline-deficient, L-amino acid-de-
fined, high-fat diet (CDAHFD) for 8 weeks . Another model 
with intraperitoneal injection of carbon tetrachloride 
(CCl4) (1 mL/kg, t .i .w ., 4 weeks) was also used . Lipidomics 
of liver extract and evaluation of liver fibrosis by Sirius 
red (SR) staining and hydroxyproline (HyP) content were 
performed . Human hepatic stellate cell lines, LX2 cells, 
were treated with transforming growth factor β (TGFβ) 
with or without sphingosine kinase 1 (SphK1) inhibitor, 
PF543 . Expression of fibrosis and lipids metabolism related 
genes was evaluated . Results: The CDAHFD-fed WT mice 
showed significant increases in hepatic TG, HyP and sphin-
gosine 1-phosphate (S1P) contents with enhanced expres-
sion of S1P regulatory genes, SphK1, S1pr2 and S1pr3, in 
the liver, while decreasing expression of de novo lipogen-
esis (DNL) related genes, Fasn, Srebf1 and Scd1, respec-
tively . SMS2 KO mice fed a CDAHFD showed a significant 
decrease in hepatic TG content, but significant increases 
in SR positive area, HyP and S1P contents in the liver . In 
contrast to the CDAHFD-fed model, CCl4–injected WT mice 
displayed significant increases in not only hepatic TG, HyP 
and S1P contents with enhanced expression of SphK1, 
S1pr2, S1pr3, but also expression of Fasn and Elovl6 in the 
liver . SMS2 KO mice injected with CCl4 showed no changes 
in fibrosis progression and S1P metabolism in the liver . 
Additional experiments using LX2 cells revealed that treat-
ment of the cells with TGFβ enhanced expression of SPHK1 
and the TGFβ-induced expression of fibrosis related genes, 
COL1A1 and ACTA2, was suppressed by pretreatment with 
a PF543 . Conclusions: Our findings demonstrated that 
SMS2 may be associated with altered hepatic S1P metab-
olism in a specific condition with CDAHD feeding . In addi-
tion, increased S1P signaling can promote liver fibrosis 
independent of hepatic TG accumulation .
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Sphingosine 1-Phosphate (S1P) and its 
receptor S1PR2 regulate ductular reaction in a 
mouse model of nonalcoholic steatohepatitis
Hideaki Kato1,2, Michiko Itoh3, Takayoshi Suganami4, 
Ryohei Nagai1, Yoshikazu Ishimoto1, Kumi Hashimoto1, 
Atsushi Morita1, Erika Yogo1, Masatomo Rokushima1, Yoshi-
hiro Ogawa2,5; 1Shionogi & CO., LTD., Toyonaka, Japan; 
2Department of Molecular and cellular Metabolism, Tokyo 
Medical and Dental University, Tokyo, Japan; 3Department of 
Organ Metabolism and Network, Tokyo Medical and Dental 
University, Tokyo, Japan; 4Department of Molecular Medicine 
and Metabolism, Nagoya University, Nagoya, Japan; 5Depart-
ment of Medical and Bioregulatory Science, Kyushu Univer-
sity, Fukuoka, Japan

Background: Nonalcoholic steatohepatitis (NASH) is a 
growing health problem in western countries, strongly 
related with development of cirrhosis and hepatocellular 
carcinoma . Sphingosine 1-Phosphate (S1P) and its receptors 
(S1PRs) axes have been reported to participate in various 
pathological conditions in the liver . For example, previous 
reports demonstrated that S1PR1, 2, 3 are involved in 
liver fibrosis, S1PR2 regulate stellate cell contraction and 
portal hypertension, and S1PR2 plays a role of cholan-
giocyte proliferation in bile duct ligated mice . However 
their roles in the pathogenesis of NASH remain unclear . 
We have previously reported that melanocortin 4 recep-
tor-deficient (MC4R-KO) mice can serve as a novel model 
of human NASH with obesity and insulin resistance . Using 
this model, we investigated the roles of S1P and S1PRs . 
Methods: Male MC4R-KO mice and wildtype (WT) mice 
were fed a Western diet (WD) for 4, 8, 20 weeks, to eval-
uate the time-dependent changes in S1P and S1PRs during 
the course of NASH development . To assess the effect of 
JTE-013, a selective antagonist of S1PR2, MC4R-KO mice 
were fed WD 12 weeks, then JTE-013 (4mg/kg body wt/day) 
or its vehicle was intraperitoneally administrated until 20 
weeks . Hepatic mRNA expression was measured by quanti-
tative real-time PCR . Serum and hepatic S1P concentrations 
were measured by liquid chromatography-tandem mass 
spectrometry . Immunohistochemical staining for S1PR2 
and cytokeratin-19 (CK-19) were performed, and positive 
areas were measured by image-analysis . Results: Along 
with disease progression, mRNA expressions of Sphingo-
myelin phosphodiesterase 3 and Sphingosine kinase 1, the 
key enzymes of S1P production, were upregulated in the 
liver of MC4R-KO mice relative to WT mice . S1P concen-
tration in the liver was also increased in MC4R-KO mice 
at 8 and 20 weeks of WD feeding . We next examined the 
expression of S1P receptors, and found that S1PR2 mRNA, 
but not S1PR1, 3 mRNA, was upregulated in the liver of 
MC4R-KO mice . In histochemical analysis, S1PR2 positive 
cells were localized at portal tract in the WT mice, whereas 
these cells were markedly increased within the lobules in 
MC4R-KO mice fed a WD for 20 weeks . The serial liver 
sections stained with antibodies against S1PR2 and CK19 
showed that S1PR2 were specifically expressed in CK19 
positive cholangiocytes, which were associated with “duct-
ular reaction” . JTE-013 treatment effectively decreased 
S1PR2 positive area and ductular reaction in MC4R-KO 
mice . Conclusion: These results suggest that activated 
S1P-S1PR2 signaling regulates proliferation of cholangio-
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cytes, and promotes ductular reaction in the development 
of NASH .
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Hepatocyte Notch activation induces liver 
fibrosis in NASH
Changyu Zhu, Utpal Pajvani; Department of Medicine, Colum-
bia University, New York, NY

Background: Non-Alcoholic Steatohepatitis (NASH) is the 
fastest growing complication of obesity, and is associated 
with comorbidities such as fibrosis and hepatocellular 
carcinoma (HCC) . However, there are no approved NASH 
therapeutics - novel pathways are sought to further our 
understanding of the pathophysiology of NASH as well 
as provide new pharmaceutical targets to assist in our 
management of patients . The Notch signaling pathway is 
an evolutionarily conserved pathway that determines cell 
fate during development . We have observed that Notch 
activity is present at low levels in normal liver, increases 
markedly in livers from obese patients and diet-induced 
or genetic mouse models of obesity, but is highest in 
patients with non-alcoholic steatohepatitis (NASH) . These 
data prompted us to evaluate whether Notch is causative 
to NASH pathogenesis, and, given the pharmacologic 
accessibility, whether we could repurpose existing Notch 
therapeutics to treat NASH . Methods: We used a dietary 
“mouse NASH” model which combines fructose-containing 
drinking water with a diet rich in palmitate and choles-
terol (hence, FPC diet) that induces profound hepatic 
steatosis, inflammation and fibrosis . We coupled this diet 
to hepatocyte-specific Notch loss- and gain-of-function 
mouse models, as well as a well-defined Notch inhibitor 
DBZ, with confirmatory work in isolated hepatocytes 
and hepatic stellate cells (HSCs) . The Columbia Univer-
sity IACUC approved all animal experiments . Results: 
We found liver Notch activity to be markedly increased 
in FPC-fed mice, specifically in hepatocytes, as compared 
to chow-fed controls . In two different hepatocyte Notch 
loss-of-function mouse models, we observed reduced HSC 
activity and less hepatic collagen deposition, whereas 
constitutive hepatocyte Notch activity accelerated FPC-in-
duced NASH pathologies, increasing plasma ALT and liver 
fibrosis, and induced fully penetrant HCC . Intriguingly, 
Notch-induced fibrosis occurs even in chow-fed lean mice, 
in the absence of apparent liver injury, due to increased 
hepatocyte Osteopontin (OPN) secretion which is consis-
tent with a strong correlation between Notch activity in 
patients with NASH/fibrosis and OPN expression . Finally, 
in proof of principle studies, we “treated” FPC-fed mice 
with DBZ, which ameliorated liver fibrosis . Conclusion: 
Our results demonstrate that hepatocyte Notch activation 
is required for the full development of NASH-associated 

fibrosis, likely via induction of Opn . Genetic or pharmaco-
logic inhibition of liver Notch signaling could prevent and 
even reverse fibrosis, suggesting that liver-specific Notch 
inhibitors may be novel treatments for NASH and associ-
ated comorbidities .
Disclosures:

The following people have nothing to disclose: Changyu Zhu, Utpal Pajvani
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GPR125 as a Novel Hepatocyte Lipotoxicity 
Mediator in Preclinical Models of Nonalcoholic 
Fatty Liver Disease
Steven Bronk2, Robert J. Plummer1, james Blau3, Mat-
thew J. Hangauer3, Ying Peng1, Angela L. Gregor1, Cas-
sandra A. Kersten1, Wei Zhou1, Tamar Pirtskhalava4, 
Thomas A. White4, Taofic Mounajjed5, Nathan K. LeBrasseur4, 
Jan van Deursen1,6, James L. Kirkland4, Michael McManus3, 
Gregory J. Gores2, Yi Guo1; 1Biochemistry and Molecular Biol-
ogy, Mayo Clinic, Rochester, MN; 2Division of Gastroenterol-
ogy and Hepatology, Mayo Clinic, Rochester, MN; 3Diabetes 
Center, University of California San Francisco, San Francisco, 
CA; 4Robert and Arlene Kogod Center on Aging, Mayo Clinic, 
Rochester, MN; 5Department of Laboratory Medicine and 
Pathology, Mayo Clinic, Rochester, MN; 6Division of Pediatric 
and Adolescent Medicine, Mayo Clinic, Rochester, MN

Background: Nonalcoholic fatty liver disease (NAFLD) is 
a complex disorder with limited therapeutic options in 
patients with progressive disease . Saturated free fatty 
acids (FFA)-contribute to hepatocyte lipotoxicity, a pivotal 
process in NAFLD progression, by evoking a network of 
poorly understood adverse signaling events . The goals 
of our current study are to identify novel mediators 
and pathways responsible for hepatocyte lipoapoptosis, 
thereby providing new therapeutic targets to prevent 
disease progression in NAFLD . Methods: We performed an 
unbiased RNAi screen using the newly developed human 
EXPAND shRNA library, which contains high-coverage 
shRNA pools . Huh7 human hepatoma cells were infected 
with lentivirus carrying the shRNA pools, and underwent 
selection, expansion, and three rounds of treatment with 
the toxic saturated FFA, palmitate . The shRNAs rendering 
the cells resistant to palmitate-mediated apoptosis were 
amplified from surviving cells and quantified using next 
generation sequencing . All the identified hits contain 
multiple potent shRNAs targeting the same genes . Apop-
tosis was quantified by morphology and a caspase 3/7 
assay . Results: Among the Kinase/GPCR and lipid-enzyme 
sub-libraries (110,000 shRNAs targeting about 3500 genes) 
that we finished screening, a few well-characterized lipo-
toxicity mediators, such as Caspase 7, 8, and the c-June 
N-terminal kinase (JNK) were identified . Beyond these 
previously identified toxic mediators, we identified a novel 
G protein-coupled receptor, GPR125, to be a key regulator 
of hepatocyte lipotoxicity in response to excess palmi-
tate . GPR125 functions as a palmitate-sensing receptor 
in hepatocytes and relays the stimulus to downstream 
signaling modules, including the activation of PI3Kg 
(phosphatidylinositol-4, 5-bisphosphate 3 kinase, cata-
lytic subunit gamma) . Blocking this FFA-sensing signaling 
cascade by knocking out murine GPR125 protects exper-
imental animals from diet-induced hepatic steatosis and 
obesity . Conclusion: using an unbiased functional genomic 
screen, we identified several novel mediators and new 
pathways regulating hepatocyte lipoapoptosis . GRP125 as 
a key regulator for this process could be further devel-
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oped as an exciting novel target for NAFLD treatment and 
prevention .
Disclosures:

james Blau - Employment: Roche Sequencing Solutions

Gregory J . Gores - Advisory Committees or Review Panels: Conatus, Jecure
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Deficiency of cholesterol 7α hydroxylase 
(Cyp7a1) in bile acid synthesis exacerbates 
alcohol-induced liver injury in mice
Ajay C. Donepudi, Jessica M. Ferrell, Shannon M. Boehme, 
John Chiang; Department of Integrative Medical Sciences, 
Northeast Ohio Medical University, Rootstown, OH

Introduction: Alcoholic fatty liver disease (AFLD) is a major 
health concern for cirrhosis-associated liver diseases . 
Studies have shown that alcohol drinking increases serum 
bile acids in humans and rodents . The physiological rele-
vance of increased bile acid levels in AFLD is unclear . Bile 
acid synthesis is regulated by cholesterol 7a- hydroxy-
lase (Cyp7a1), which plays a critical role in regulation of 
hepatic cholesterol, bile acids, glucose and energy metab-
olism and homeostasis . Methods: Two mouse models 
having decreased Cyp7a1 (Cyp7a1-/-) and increased Cyp7a1 
(Cyp7a1-Tg) activity with altered bile acid pool size and 
composition were used to study the role of bile acids in 
alcohol-induced liver injury . Mice were challenged with 
chronic ethanol drinking (10 days) plus a binge dose of 
alcohol by oral gavage (5g/kg B .W) . Hepatic bile acid gene 
expression and bile acid pool size, and hepatic injury and 
inflammation were assessed . Results: Alcohol feeding 
significantly reduced Cyp7a1, Cyp8b1, Cyp7b1 and Cyp27a1 
mRNA levels in wild type female mice and reduced Cyp8b1 
and Cyp7b1 mRNA levels in Cyp7a1-/- female mice . Alcohol 
feeding significantly increased bile acid content in the gall-
bladder and intestine, and bile acid pool size in wild type 
mice . Alcohol feeding significantly increased intestinal bile 
acids and total bile acid pool size in Cyp7a1-/- mice . Alcohol 
feeding did not alter FXR target genes in the intestine, 
but significantly increased the sinusoidal bile acid efflux 
transporter mRNA in both wild type and Cyp7a1-/- mice . 
Deficiency of Cyp7a1 aggravated alcohol-induced liver 
inflammation and injury, increased serum triglycerides 
and cholesterol, and hepatic total cholesterol without 
increasing cholesterol synthesis gene expression . Lack of 
Cyp7a1 increased alcohol-induced mRNA expression levels 
of hepatic inflammatory genes including Tnf α, Il-1β and 
Mcp-1, inflammasome protein Nlrp3, Cxcl-1 and Cxcr2 . 
Interestingly, alcohol-induced hepatic inflammation and 
injury were ameliorated in Cyp7a1-Tg mice by reducing 
hepatic cholesterol, triglycerides, and inflammation . 
Conclusion: Chronic plus binge alcohol feeding increased 
bile acid pool size without increasing bile acid synthesis . 
Alcohol alters hepatic bile acid and cholesterol metabo-
lism, which contribute to liver inflammation and injury, 
while maintenance of bile acid and cholesterol homeo-
stasis protects against alcohol-induced hepatic inflamma-
tion and injury . Our findings indicate that Cyp7a1 plays 
a key role in protection against alcohol-induced steato-
hepatitis by maintaining hepatic bile acids and cholesterol 
homeostasis .

Disclosures:

The following people have nothing to disclose: Ajay C . Donepudi, 
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Pharmacological inhibition of RGD-binding 
integrins reverses liver fibrosis in a diet-based 
mouse model of nonalcoholic steatohepatitis
Hidenao Noritake1,4, Barbara Ulmasov1, Peter Carmichael1, 
Kiyoko Oshima2, David Griggs3, Yoshimasa Kobayashi4, 
Brent A. Neuschwander-Tetri1; 1Division of Gastroenterol-
ogy and Hepatology, Saint Louis University, St. Louis, MO; 
2Department of Pathology, Johns Hopkins University School 
of Medicine, Baltimore, MD; 3The Center for World Health 
and Medicine, Saint Louis University, St. Louis, MO; 4Hepatol-
ogy Division, Department of Internal Medicine, Hamamatsu 
University School of Medicine, Hamamatsu, Japan

Background: Non-alcoholic steatohepatitis is a major cause 
of chronic liver disease in the Western countries . Liver 
fibrosis in patients with NASH is strongly associated with 
liver carcinogenesis, and mortality . Therefore prevention 
and reversal of liver fibrosis in NASH is a critically important 
therapeutic target . A small-molecule Arg-Gly-Asp (RGD) 
-binding inhibitor of αv integrins (CWHM-12) has been 
recently shown to attenuate CCl4-induced liver fibrosis 
in mice . However it is still unclear whether RGD-binding 
integrins contribute to liver fibrosis in NASH . The aim of 
this study was to examine the efficacy of CWHM-12 in a 
diet-based mouse model of NASH . Methods: 6-week-old 
male C57BL/6J mice were fed a choline-deficient, L-amino 
acid-defined, high-fat diet (CDAHFD) or standard diet for 
10 weeks, and CWHM-12 or vehicle were delivered by 
subcutaneous continuous infusion for the final 4 weeks . 
Analysis of plasma ALT, AST, metabolic parameters and 
hepatic protein and mRNA expression were conducted at 
6 weeks (before drug treatment) and at 10 weeks (after 4 
weeks of drug treatment with continued diet treatment) . 
Haematoxylin and eosin staining, Sirius red staining and 
immunohistochemistry were performed on liver sections 
to evaluate histological findings . Results: The ratio of 
liver to body weight (mean, 69 .5 mg/g vs . 44 .6 mg/g, P 
<0 .001), plasma ALT (mean, 413 IU/L vs . 35 IU/L, P <0 .001) 
and AST (mean, 284 IU/L vs . 153 IU/L, P <0 .001), hepatic 
triglyceride accumulation (mean, 68 mg/g tissue vs . 6 mg/g 
tissue, P <0 .001), hepatic steatosis, lobular and portal 
inflammation, ballooning hepatocytes and liver collagen 
deposition were significantly elevated on the CDAHFD 
diet compared to standard diet after 6 weeks . CWHM-12 
significantly reduced histopathological collagen depo-
sition (P<0 .001) as well as gene and protein expression 
related to TGFβ activation and signaling (Ctgf, P=0 .006; 
phosphorylated Smad3, P=0 .018) and fibrogenesis (Col1a1, 
P<0 .001; Col3a1, P<0 .001) . Hepatic stellate cell activation 
was reduced after CWHM-12 treatment accompanied by 
reduction of gene and protein expression of αSMA . Impor-
tantly, hepatic fibrosis was improved to levels less than 
pre-treatment (6 weeks, P=0 .022), hence inhibition of αv 
integrins with CWHM-12 may be able to reverse estab-
lished liver fibrosis in NASH even in the setting of ongoing 
pro-fibrogenic injury . Conclusion: The RGD-binding αv 
integrins are critical in the development of liver fibrosis in 
NASH and inhibitors of their function with drugs such as 
CWHM-12 may be potential therapeutic agents for NASH 
patients with liver fibrosis .
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Efficacy of MET409, a potent, novel non-bile 
acid FXR agonist, in rodents and cynomolgus 
monkeys
Brandee Wagner, Steve Govek, Johnny Nagasawa, 
Karensa Douglas, Harry Dedman, Angelica Milik, Kyo-
ung-Jin Lee, Alvaro Ortiz, Jing Qian, Nhin Lu, Eric Bischoff, 
Ken Song, Nicholas Smith; Metacrine, San Diego, CA

Background and aims: The farnesoid X receptor (FXR) is a 
ligand activated transcription factor highly expressed in 
liver and intestinal tract . OCA, a semi-synthetic bile acid 
FXR agonist, has shown clinical efficacy in non-alcoholic 
steatohepatitis (NASH), but was associated with signif-
icant pruritus and elevations in cholesterol . The aim of 
this study was to evaluate MET409, a non-bile acid FXR 
agonist, from a novel chemical scaffold, for efficacy in a 
pre-clinical mouse NASH model and activity in cynomo-
lgus monkeys . Methods: FXR functional engagement in 
rodents was determined by measuring FXR target gene 
expression (GE) levels in C57BL/6 mice (n=8) in the liver 
and ileum 24hrs after oral dosing . MET409 efficacy was 
tested in C57BL/6 mice in which NASH was induced via a 
33-week diet high in trans-fat, fructose and cholesterol 
(Gubra, Denmark) . Following 8 weeks of treatment at 3 
and 10 mg/kg (n=12), efficacy was assessed via histological 
scoring of NASH and fibrosis . MET409 activity was evalu-
ated in male cynomolgus monkeys (n=6) on a normal diet . 
Serum drug levels, FGF19, and C4 were measured after 
daily orally dosing for 7 days at 1 and 3 mg/kg . Results: 
MET409 is a potent FXR agonist (EC50 human = 16nM, 
EC50 mouse = 2nM) without cross reactivity for TGR5, PXR, 
VDR and PPARs . In lean mice, at 3mg/kg MET409 induced 
ileum FGF15 and SHP and liver BSEP and SHP by 6, 225, 7, 
and 5-fold respectively, relative to vehicle, 24hrs post oral 
dosing . Based on the in vitro potency and in vivo activity 
in lean mice, MET409 was tested in a diet induced NASH 
model and showed weight reduction of 5% and 13% at 
3 and 10 mg/kg respectively, without any change in lean 
tissue mass . Baseline NAS scores averaged 5 .5 and were 
improved by 85% and 92% at 3 and 10mg/kg, respectively 
(p<0 .001) . Improvements at both doses for fibrosis, as 
determined by morphometric Col1a1 immunohistochem-
istry, were also statistically significant . MET409 was eval-
uated for FXR engagement in cynomolgus monkeys . At 
day 7, MET409 induced Cmax serum FGF19 levels of 1,542 
and 3,957 pg/ml at 1 and 3 mg/kg respectively, with corre-
sponding increases in FGF19 24 hr AUC . Serum C4 levels 
were 5 ng/ml and <1 .4 ng/ml at the 1 and 3 mg/kg dose . No 
significant hematology, clinical chemistry, liver chemistry, 
or lipid abnormalities were noted . Conclusions: MET409 is 
a potent, novel, systemic, non-bile acid FXR agonist that 
demonstrates efficacy in a mouse NASH model and FXR 
engagement in cynomolgus monkeys . MET409 warrants 
further development for consideration as a therapeutic in 
human disease where FXR agonism would be beneficial .
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Early Anti-steatotic Actions of an Ileal Apical 
Sodium-dependent Bile Acid Transporter Inhib-
itor in High Fat Diet Fed Mice
Anuradha Rao1, Wujuan Zhang2, Tianlei Xu1, Grace M. Wynn1, 
Hao Wu1, Kenneth D. Setchell2, Saul J. Karpen1, Paul Dawson1; 
1Emory University, Atlanta, GA; 2Cincinnati Children’s Hospital 
Medical Center, Cincinnati, OH

Non-alcoholic fatty liver disease (NAFLD) is the most 
common chronic liver disease in the Western world . In 
the search for safe and effective therapies for this condi-
tion, we studied the effect of inhibiting ileal bile acid (BA) 
re-uptake in prevention of NAFLD development in mice 
fed a high fat diet (HFD) . Our previous work demonstrated 
that an Apical Sodium Dependent Bile Acid Transporter 
(ASBT) inhibitor (ASBTi) protected against NAFLD in mice 
fed a HFD for 16 weeks, however the molecular basis of 
the efficacy is not understood . In the current study, we 
examined short-term (2 week) effects of ASBT inhibition 
on the hepatic and ileal response to a HFD to identify 
early changes in the gut-liver axis . Methods: Male C57BL6/J 
mice (n=6/group) were fed Chow, HFD (ALIOS diet) with 
0 .2% cholesterol, 4% sucrose in drinking water and (HFD/
ASBTi) HFD with 60 ppm ASBTi (SC435) . Body weight, food 
intake, liver histology, and liver lipids were measured . 
Molecular mechanisms were examined using RNASeq for 
liver and ileum, and real-time PCR analyses . Values shown 
as Mean±SEM . Results: Expression of hepatic Cyp7a1 and 
Cyp8b1 mRNA was significantly increased, and colonic 
Ibabp mRNA increased 10-fold in HFD/ASBTi compared to 
HFD fed mice, demonstrating that ASBTi is functional in 
the short term . Analysis of the hepatic BA species revealed 
that the ASBTi induces a rapid shift in BA composition, 
more than doubling the percent FXR agonistic species 
(% of total, HFD/ASBTi: 72±2% versus HFD: 34±4%) . The 
2-week treatment recapitulated several key hepatopro-
tective features of the long-term study, including reduc-
tion in hepatic triglyceride (TG) and cholesterol (CH) levels 
(HFD/ASBTi, HFD, chow, μg/mg protein for TG: 12±2, 20±3, 
2 .6±0 .5; and CH: 0 .76±0 .05, 1 .3±0 .09, 0 .53±0 .01) . Compar-
ison of the liver RNASeq and ontology pathway analysis 
data for HFD/ASBTi mice fed 2 versus 16 weeks showed 
early changes in pathways for sterol biosynthesis and 
metabolism that precede the alterations in fatty acid and 
phospholipid metabolism . In ileum, RNASeq and ontology 
pathway analysis of 2 week HFD versus HFD/ASBTi mice 
revealed changes in only a small subset of genes . Conclu-
sion: In short-term HFD-fed mice, inhibition of the ileal 
ASBT reduces hepatic CH and TG accumulation, which may 
be driven by early changes in pathways for sterol metab-
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olism . Although the ASBTi acts directly at the ileum, the 
major gene expression and metabolic effects in this short-
term feeding study are seen in liver .
Disclosures:
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Preclinical analysis of liver-targeted, mild 
mitochondrial protonophores for treatment of 
non-alcoholic fatty liver disease and steato-
hepatitis
Magnus Hansson1,2, Steven Moss3, Sarah Piel1,2, Imen Cham-
kha1,2, Alvar Grönberg1, Matthew Gregory3, Eskil Elmér1,2; 
1NeuroVive Pharmaceutical AB, Lund, Sweden; 2Mitochondrial 
Medicine, Department of Clinical Sciences, Lund University, 
Sweden; 3Isomerase Therapeutics, Cambridge, United King-
dom

Background: Non-alcoholic fatty liver disease (NAFLD) is 
the most common cause of referral to liver clinics, and 
its progressive form, non-alcoholic steatohepatitis (NASH), 
can lead to cirrhosis and end-stage liver disease . Mito-
chondrial protonophores, such as dinitrophenol (DNP) 
have long been known to promote weight loss and 
impact markers of NAFLD and NASH in preclinical models . 
However, despite their potential, their development has 
been limited due to their toxicity . The aim of this study 
was to explore a new class of liver targeted protonophores 
for in vitro uncoupling activity and suitability as poten-
tial treatment of NAFLD and NASH . Methods: A broad 
series of protonophore chemical classes were assessed 
for in vitro uncoupling potency in combination with low 
cellular toxicity . A series of prodrugs were then gener-
ated with chemistry aimed to liver-target the protono-
phore . The prodrugs were tested for uncoupling activity in 
HepG2 liver cells, platelets and isolated liver mitochondria . 
Results: Assessment of mitochondrial uncoupling activity 
revealed different classes of protonophores less toxic than 
DNP, but with improved uncoupling potency . A selected 
protonophore prodrug induced a 6-fold increase in mito-
chondrial respiration with an EC50 of 5 μM in HepG2 liver 
cells and only a limited increase of respiration in human 
platelets with an EC50 of >50 μM . In contrast, the payload 
itself induced similar degrees of respiration in HepG2 cells 
and platelets . The prodrug did not induce any increase 
in respiration in isolated liver mitochondria suggesting 
that the prodrug required liver cell metabolism to release 
its payload . The therapeutic index of respiratory stimula-
tion versus inhibition in HepG2 cells was increased by the 
prodrug with an IC50>1000 μM as compared to an IC50 of 
100 μM of the payload protonophore . The prodrug was 
stable in human plasma (t½>60 min) but rapidly metabo-
lized by human liver microsomes (t½<2 min) . Conclusions: 
Liver targeted prodrugs of mitochondrial protonophores 
with low micromolar potencies induced increased mito-
chondrial respiration in liver cells, but were less effective in 
non-liver cells . The strategy can thus limit systemic side-ef-
fects associated with historical mitochondrial uncouplers, 
such as DNP, and has potential as a treatment for NAFLD 
and NASH .
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B-hydroxybutyrate protects from alcoholic 
hepatitis via a Hcar2-cAMP dependent 
pathway
Yonglin Chen1, Xinshou Ouyang1, Rafaz Hoque1, Muham-
mad N. Yousaf1, Veronica L. Massey3, Bernd Schnabl4, 
Ramon Bataller3, Wajahat Z. Mehal1,2; Yale University, New 
Haven, United States; 1Yale University, New Haven, CT; 2Inter-
nal Medicine Digestive Diseases, West Haven Veterans Med-
ical Center, West Haven, CT; 3University of North Carolina, 
Chapel Hill, NC; 4University of California, San Diego, CA

Background: The factors responsible for the development 
of severe alcoholic liver disease (ALD) including AH are not 
known but mitochondrial damage with loss of mitochon-
drial function are common features . β-hydroxybutyrate 
(BHB) is a product of mitochondrial b-oxidation, and is a 
ligand for the G-protein coupled receptor Hcar2, but the 
relevance of the BHB-Hcar2 pathway in ALD is not known . 
We tested if loss of BHB production can result in increased 
liver inflammation, and if this was dependent on Hcar2 . 
Methods: To reduce production of BHB, C57BL/6 mice at 
the age of 8 weeks were pretreated with the beta-oxi-
dation inhibitor etomoxir (20mg/kg, i .p .) before an acute 
ethanol gavage (6 g/kg) . Separately to test the effects of 
BHB on ASH, BHB was given 6 hours’ post ethanol gavage . 
Plasma ALT, liver histology, neutrophil staining, liver 
mononuclear cells were analyzed 16 hours after ethanol 
gavage . Results: i) The beta-oxidation inhibitor etomoxir 
in combination with ethanol, compared to ethanol alone, 
decreased BHB levels (0 .87+/-0 .05 vs 0 .56+/-0 .04mM) in the 
liver and resulted in greater steatosis, higher plasma ALT 
(62 .29+/-7 .084 vs 300 .6+/-18 .48, P<0 .05), and more neutro-
phil influx in the liver . ii) Supplementation of BHB 6 hours 
after ethanol gavage attenuated liver injury induced by 
etomoxir and ethanol, reflected by decreased plasma ALT 
(450 .0+/-40 .32 vs 273 .1+/-20 .49, P<0 .05), reduced steatosis 
and less neutrophil influx in the liver . Application of 
BHB after etomoxir and ethanol increased intrahepatic 
IL-10 at transcript level and upregulated the expression 
of M2 markers such as CD206, ST2 and IL-10 in Kupffer 
cells . iii) BHB had no therapeutic effect on Hcar2-/- mice 
(plasma ALT 401 .5+/-46 .71 vs 339 .2+/-28 .73, NS), and did 
not decrease neutrophil influx in the liver . Conclusion: 
BHB production via beta-oxidation protects from alcohol 
induced acute liver injury through a Hcar2-cAMP depen-
dent pathway . 
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Disruption of hepatic IL-1 signaling improves 
insulin sensitivity and hepatic inflammation 
in a model of non-alcoholic fatty liver disease 
(NAFLD).
Nadine Gehrke1, Yvonne Huber1, Nadine Hoevelmeyer2, 
Ari Waisman2, Yong Ook Kim3, Detlef Schuppan3, Mar-
cus A. Woerns1, Peter R. Galle1, Jörn M. Schattenberg1; 1I. 
Department of Medicine, University Medical Center of the 
Johannes Gutenberg University Mainz, Mainz, Germany; 
2Institute for Molecular Medicine, University Medical Center 
of the Johannes Gutenberg University Mainz, Mainz, Ger-
many; 3Institute of Translational Immunology, University 
Medical Center of the Johannes Gutenberg University Mainz, 
Mainz, Germany

Background: Despite recent evidence on the involvement 
of the pro-inflammatory cytokines interleukin (IL)-1alpha 
and IL-1beta in non-alcoholic steatohepatitis (NASH), the 
relative contribution of the type I IL-1 receptor (IL-1RI) and 
IL-1 signal transduction in hepatocytes to hepatic steatosis, 
inflammation and insulin resistance remains undeter-
mined . Methods: To study the role of IL-1RI in hepatocytes 
in vivo, we generated transgenic mice exhibiting hepato-
cyte-specific deletion of IL-1RI using the Cre/loxP system 
(Albumin-cre:IL-1RIflox/flox, IL-1RIHep-/-) . Up until 6 month of 
age these mice do not exhibit a spontaneous phenotype . 
To induce NAFLD, male IL-1RIHep-/- mice and wild type litter-
mates aged 8-12 weeks were fed a high-fat, high-carbohy-
drate diet (HFD, 35 .5% crude fat (58kJ%)) and drinking 
water enriched with fructose (55% w/v) and glucose 
(45% w/v) for 12 weeks (n=8 mice/group) . Gender- and 
age-matched controls received a corresponding control 
diet (5 .4% crude fat (13kJ%)) and plain water (n=4-7 mice/
group) . Results: 12 weeks of HFD-feeding induced obesity 
and an increase in liver weight in all mice, regardless of 
the genotype . Despite comparable amounts of hepatic 
triglyceride content and immune cell composition, HFD-fed 
IL-1RIHep-/- mice exhibited lower transaminases compared 
to the wild type . Feeding of the HFD caused a metabolic 
phenotype with elevated serum triglycerides, total choles-
terol, HDL, LDL and fasting glucose levels . Using intraperi-
toneal glucose tolerance testing, we detected that HFD-fed 
IL-1RIHep-/- retained an insulin sensitive state despite this 
metabolic phenotype evident by significantly lower insulin 
levels (1 .6 vs . 0 .9ng/ml, p<0 .05) and enhanced glucose 
homeostasis (AUC0-30min p<0 .05) . In line with these obser-
vations, data using exosomes isolated from the plasma of 
patients with histologically confirmed NASH, we were able 
to demonstrate an induction of inflammatory cytokines 
in particular IL-1beta mRNA and polarization towards an 
M1-type inflammatory phenotype in human THP1 macro-
phages . This effect was not observed in the control group 
consisting of exosomes derived from patients with plain 
hepatic steatosis . The activation of innate signal trans-
duction pathways in macrophages involved induction of 
the MyD88 adaptor protein, as well as CD80 and ICAM-1 

mRNA expression levels . Conclusion: The data suggests a 
role of IL-1 signaling in hepatocytes in controlling systemic 
insulin sensitivity in the context of an increasing metabolic 
burden . A likely source of IL-1 in NASH are pro-inflam-
matory macrophages that are triggered by extracellular 
vesicles . These could be attractive therapeutic targets to 
prevent disease progression .
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DEPTOR overexpression improves glucose 
tolerance and lipid metabolism in obese mice
Cristina R. Bosoi1,2, Michael Shum1,2, Dominic Lachance1,2, 
Khai LeQuang1,2, Mathieu Laplante1,2, Andre Marette1,2; 
1IUCPQ, Quebec, QC, Canada; 2Universite Laval, Quebec, QC, 
Canada

Background and objectives: The mechanistic target of rapa-
mycin complex-1 (mTOR) plays important roles in metabo-
lism, with impact on the development of insulin resistance 
and dyslipidemia . mTOR activity is elevated in metabolic 
tissues of obese humans and animal models . However, 
treatment of obese animals with rapamycin, an mTOR 
specific inhibitor, resulted in contradictory outcomes most 
likely due to different regulation of compensatory path-
ways . DEPTOR (DEP domain-containing mTOR-interacting 
protein) is an endogenous mTOR inhibitor but its metabolic 
role remains unclear . Our aim was to determine the effect 
of DEPTOR overexpression on glucose and lipid metab-
olism in obese mice . Methods: We used a doxycyclin-in-
ducible transgenic mouse (iDEP) model allowing DEPTOR 
overexpression . Wild-type (WT) and iDEP mice were fed 
a control (LF) or a high-fat (HF) diet for 20 weeks, after 
which doxycyclin (200 mg/kg) was added to respective diets 
for an additional period of 12 weeks . Glucose and insulin 
tolerance tests were performed 5 and 8 weeks following 
the induction of DEPTOR . Before sacrifice, the mice went 
through a fasting/re-feeding protocol to assess the impact 
of feeding on mTOR metabolic pathways . The latter were 
assessed by Western blot of known mTOR targets in the 
liver, skeletal muscle and adipose tissue . Results: Body 
weight increased following HF diet and was not affected 
by DEPTOR overexpression . Interestingly, DEPTOR protein 
did not increase in the liver and skeletal muscle but only 
in adipose tissue of iDEP mice . Nevertheless, iDEP obese 
mice showed improved glucose tolerance compared to WT 
obese mice . Moreover, hepatic tryglycerides content was 
reduced in HF iDEP mice compared to WT controls . Circu-
lating triglycerides improved only in re-feeding conditions 
in HF iDEP mice compared to HF WT controls . Liver and 
muscle mTOR signaling (e .g . phosphorylation of ribosomal 
protein S6 kinase beta-1 (S6K1 T389), ribosomal protein 
S6 (S6 S240/S244), Akt (T308, S473) and acetyl-Co-A (AC 
p79)) was modulated by HF, but did not change in iDEP 
compared to WT mice . In the adipose tissue, changes were 
observed only in re-feeding conditions . Specifically, Akt 
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phosphorylation decreased in obese mice but was restored 
following DEPTOR overexpression while phosphorylation 
of ribosomal protein S6 and acetyl-CoA was not affected . 
Conclusions: DEPTOR overexpression improves glucose 
tolerance and hepatic lipid profile in obese mice by 
modulating mTOR signalling in adipose tissue . Inhibiting 
mTOR through increasing DEPTOR expression represents a 
potential therapeutic target for alleviating the metabolic 
syndrome .
Disclosures:

Andre Marette - Consulting: Danone Nutricia Research, Thetis Pharma, 
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Hepatocyte death-triggered CD11c-positive 
macrophage accumulation induces liver 
fibrosis in a murine model of non-alcoholic 
steatohepatitis
Michiko Itoh1, Takayoshi Suganami2, Sayaka Kanai3, Ibuki Shi-
rakawa1, Takeru Sakai4, Toshihiro Goto4, Masahiro Asakawa4, 
Isao Hidaka5, Isao Sakaida5, Yoshihiro Ogawa3,6; 1Department 
of Organ Network and Metabolism, Tokyo Medical and Dental 
University, Tokyo, Japan; 2Department of Molecular Medicine 
and Metabolism, Nagoya University, Nagoya, Japan; 3Depart-
ment of Molecular and Cellular Metabolism, Tokyo Medical 
and Dental University, Tokyo, Japan; 4Department of Molecu-
lar Endocrinology and Metabolism, Tokyo Medical and Dental 
University, Tokyo, Japan; 5Department of Gastroenterology 
and Hepatology, Yamaguchi University Graduate School of 
Medicine, Yamaguchi, Japan; 6Department of Medicine and 
Bioregulatory Science, Kyushu University, Fukuoka, Japan

Background: Recent evidence has pointed to the role of 
organ- and pathogenesis-specific macrophage subsets, 
it is still unclear which macrophage subsets are critically 
involved in the pathogenesis of non-alcoholic steato-
hepatitis (NASH) . We have reported that melanocortin-4 
receptor deficient (MC4R-KO) mice fed a Western diet 
(WD) exhibit liver phenotypes similar to human NASH . We 
also found a unique histological structure termed hepatic 
crown-like structure (hCLS), in which CD11c-positive 
macrophages surround dead/dying hepatocytes, thereby 
accelerating inflammation and fibrosis in the liver . In this 
study, we investigated the molecular mechanisms under-
lying the cell death-triggered chronic inflammation and 
liver fibrosis . Methods: To establish an inducible NASH 
model, MC4R-KO mice fed a WD for 4 weeks received a 
single injection of low-dose carbon tetrachloride (CCl4, 
0 .1ml/kg) to induce hepatocyte death . Mice were kept on 
a WD after CCl4 administration, and were sacrificed at each 
time point . Bone marrow chimeric MC4R-KO mice with 
CD11c-diththeria toxin receptor transgenic (CD11c-DTR) 
mice were fed with a WD and were treated with diph-
theria toxin (DT) 5 days after CCl4 injection, at which hCLS 
formation is observed . Macrophages were isolated from 
the livers of lean wildtype mice and WD-fed MC4R-KO mice 
for the expression analysis . Results: After CCl4 administra-
tion, ballooned hepatocytes (after 2 days), apoptotic cells 
(after 4 to 7 days), hCLS formation and collagen deposition 
(after 7 to 10 days) were chronologically observed around 
the central veins, suggesting this inducible NASH model 
recapitulates NASH-like liver phenotype in the short-term . 
In the inducible NASH model using bone marrow chimeric 
MC4R-KO mice with CD11c-DTR mice, CD11c-positive cells, 

including hCLS-constituting macrophages, were depleted 
by DT administration, resulting in attenuated inflamma-
tion and fibrosis . Expression analysis of sorted CD11c-pos-
itive macrophages revealed a distinct polarization profiles 
from typical M1 and M2 macrophages . Conclusions: This 
study provides evidence that hCLS-constituting macro-
phages would be a novel macrophage subset that drives 
metabolic stress-induced liver fibrosis, suggesting a 
NASH-specific pathological mechanism .
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Loss of miRNA-141/200c Cluster Ameliorates 
Hepatic Steatosis and Inflammation in Non-al-
coholic Steatohepatitis
Melanie Tran, Sang-Min Lee, Dong-ju Shin, Li Wang; Depart-
ment of Physiology and Neurobiology, University of Connecti-
cut, Storrs, CT

Background: Accumulation of lipid rich droplets and 
inflammatory cell infiltration in the liver is the patho-
physiological hallmark of non-alcoholic steatohepatitis 
(NASH), which represents one of the leading causes of 
chronic liver disease . The microRNA miR-141 and miR-200c 
cluster is located within a 500 nt region of chromosome 
6 in mouse . However, their function in liver diseases 
remains largely unknown . This study aims at elucidating 
the pathophysiological role of miR-141/200c in an exper-
imental NASH model . Methods: We generated a mouse 
model for genetic double deletion of the miR-141/200c 
cluster, because it is technically impossible to delete each 
single miRNA due to their close proximity . To induce the 
NASH phenotype, miR-141/200c knockout (KO) and their 
wild-type (WT) littermates were fed a methionine and 
choline deficient (MCD) diet for two weeks and markers 
of steatosis, liver injury and inflammation were assessed . 
Results: miR-141 and miR-200c RNA levels were highly 
induced in WT mice fed the MCD diet compared with mice 
fed the control diet . Moreover, miR-141 and miR-200c 
levels were markedly upregulated in human patients with 
NASH fatty liver vs NASH non-fatty liver as well as normal 
controls, demonstrating their roles in the pathogenesis 
of NASH . miR-141/200c KO mice fed the MCD diet had 
reduced liver weights and triglyceride (TG) levels, which 
was associated with increased MTTP and decreased VLDLR 
expression, elevated AMPK phosphorylation and conse-
quently reduced SREBP1c and increased PPARα protein 
expression; all of which will lead to the inhibition of lipo-
genesis and promotion of fatty acid oxidation . In addition, 
lipidomics analysis revealed a number of TG and PC lipid 
species altered by miR-141/200c-deficiency . Furthermore, 
F4/80 macrophage activation was suppressed, and inflam-
mation and fibrosis was attenuated in miR-141/200c KO, as 
evident by significantly decreased serum IL-6, AST and ALT 
secretion, and reduced expression of key hepatic pro-in-
flammatory (IL-1β, TNFα, Saa1, Orm1), neutrophil (LyG6) 
and pro-fibrotic (TGFβ and Col1a1) genes . Treatment 
with LPS in bone marrow derived macrophages isolated 
from miR-200c/141 KO mice polarized macrophages 
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towards the M2 anti-inflammatory state by increasing 
Arg1 and IL-10 levels whilst reducing M1 marker (iNOS) via 
reduced M1 transcriptional regulator, HIF1α . Conclusions: 
miR-141/200c-deficiency ameliorates NASH associated 
hepatic steatosis, injury and inflammation by modulating 
multiple signaling pathways to reprogram metabolic and 
lipid profiling . Our results provide novel insights into the 
understanding of the role of non-coding RNAs in NASH .
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EDP-305 favorably regulates lipoprotein mech-
anism in vitro
Mary D. Chau, Manuel Roqueta-Rivera, Yang Li, Kelsey Gar-
lick, Jianyu Shang, Guoqiang Wang, Yat Sun Or, Li-Juan Jiang; 
Enanta Pharmaceuticals, Inc., Watertown, MA

Background: The Farnesoid X Receptor (FXR) has emerged 
as an attractive target for the treatment of non-alcoholic 
steatohepatitis (NASH) . EDP-305, a selective and potent 
small molecule FXR agonist, is currently in clinical develop-
ment for the treatment of NASH and primary biliary chol-
angitis (PBC) . We previously demonstrated that EDP-305 
is more potent than obeticholic acid (OCA) in activating 
downstream FXR target genes involved in bile acid metab-
olism . In this study, we further characterized the unique 
metabolic effects on lipoprotein metabolism observed with 
EDP-305 treatment . Methods: To examine the mechanisms 
of EDP-305 and OCA independent of drug potency, treat-
ments were conducted near their respective EC50 concen-
trations in human hepatocytes (hepatoma, HepaRG, and 
3D liver microtissues) . Gene expression was quantified by 
RT-PCR . LDL-uptake was assessed by fluorescent molecule 
BODIPY labeled LDL-C in HepG2 . Secretion of ApoB, the 
major component of non-HDL cholesterol, was measured 
in HepG2 and 3D liver microtissues by homogeneous time 
resolved fluorescence (HTRF, Cisbio) under steatotic condi-
tions . Results: At concentrations close to their respective 
EC50 values (EDP-305: 50nM; OCA: 500nM), EDP-305 signifi-
cantly increased LDLR expression by 35%, while OCA had 
no effect in Huh7 .5 cells; these mRNA changes correlated 
with increased LDLR protein levels . Apolipoprotein B is the 
main protein constituent of non-HDL lipoprotein parti-
cles . EDP-305 treatment significantly suppressed APOB 
expression by 45% while OCA had no effect . EDP-305 also 
showed a positive effect on lipoprotein metabolism with 
decreased mRNA expression of proprotein convertase 
subtilisin/kexin type 9 (PCSK9, decreased 67%) and apoli-
poprotein C3 (APOC3, decreased 43%) . Furthermore, OCA, 
but not EDP-305, significantly increased expression of the 
HDL receptor, SR-B1 (2 .3-fold) . Consistent with mRNA 
results, only EDP-305 increased LDL-C uptake (2 .6-fold) and 
decreased ApoB secretion in HepG2 cells . Furthermore, 
under a chronic 10 day steatotic condition, 3D human liver 
microtissues treated with EDP-305 showed 60% less ApoB 
secretion, when compared to OCA . Conclusions: EDP-305 
induces a positive lipoprotein profile in vitro by reducing 
ApoB secretion and increasing LDL clearance via up-regu-
lation of LDLR . EDP-305 can potentially reduce HDL uptake 
in vivo by down-regulating the expression of SR-B1 . In 
summary, EDP-305 is an FXR agonist with a unique regu-
latory effect on lipoprotein metabolism ideal for further 
investigation in NASH treatment . 
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Modulation of Nonalcoholic Fatty Liver Disease 
and Steatohepatitis by Targeting the Retinoic 
Acid Receptors Alpha and Beta
Melis Marta1, Xiao-Han Tang1, Steven Trasino3, Jose Jessurun2, 
Lorraine Gudas1; 1Pharmacology, Weill Cornell Medical Col-
lege, New York, NY; 2Pathology and Laboratory Medicine, 
Weill Cornell, New York, NY; 3School of Urban Public Health, 
Hunter College, New York, NY

Background. Nonalcoholic fatty liver disease (NAFLD) and 
steatohepatitis (NASH) are expected to be the leading 
causes of liver transplantation within the next decade, 
yet there are no approved NAFLD therapies . Thus, there 
remains an urgent need for novel anti-NAFLD-drugs . We 
previously demonstrated that NAFLD/NASH mice models 
presented a sharp decrease of the hepatic retinoic acid 
(RA) signaling . Treatment with a synthetic agonist of 
the retinoic acid receptor beta2 (RARβ2), AC261066, 
given as a preventive drug simultaneously with the high 
fat diet (HFD) was able to decrease the level of intrahe-
patic steatosis, cell stress, and pro-fibrogenic markers as 
compared to mice on HFD alone . These results prompted 
us to further investigate whether agonists of the RARs can 
be used as therapeutic options against NAFLD . Methods. 
C56Bl/6 mice were treated for three months with HFD 
(45% Kcal from fat) or a chow diet . Of the HFD-fed mice, 
one group was treated for an additional month with 
the RARβ2 agonist AC261066, and one with the RARα 
agonist, AM580 . We assessed differences in body weight 
(bw), glucose tolerance test (GTT), and retinoid status, by 
measuring plasma and hepatic retinol, and protein levels 
of retinol-binding protein 1 (CRBP1) . We also examined 
histological hallmarks NAFLD, steatosis, lipogenic gene 
expression, and inflammation . Results. All groups except 
the chow-fed mice presented a significant increase in bw . 
Interestingly, the GTT test showed the most delayed clear-
ance of glucose and the highest fasting glucose level in the 
AM580 group, suggesting increased hyperglycemia . When 
we evaluated the level of retinol, the AM580 group also 
had the highest levels of retinol in blood and the lowest 
levels in liver tissue . Consistent with the drop of retinol 
in liver, the intracellular expression of CRBP1 showed the 
lowest expression in the HFD and AM580-treated mice . By 
contrast, the AC261066 group displayed a sharp increase 
of CRBP1 compared with the AM580 (p<0 .05) . The latter 
also showed the highest and most consistent increase of 
steatosis, assessed by Oil Red O (p≤0 .0001 vs HFD) and 
increased mRNA level of the key lipogenic marker PPARγ . 
Interestingly, despite the tendency to accumulate more 
steatosis, AM580 decreased the expression of F4/80, indic-
ative of inflammation, similar to AC261066 . Conclusions. 
In a mouse model of NAFLD, the RARα agonist AM580 
promotes hyperglycemia and steatosis, while decreases 
the RA key protein CRBP1, as compared with the RARβ2 
agonist AC261066 . Both drugs decrease the level of inflam-
mation . Collectively, our data suggest that AC261066 but 
not AM580 can be a therapeutic option for NAFLD .
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YH25724, a novel long-acting GLP-1/FGF21 
dual agonist, induces body weight loss and 
improves glucose and lipid metabolism in 
obese diabetic monkeys
Jun Hwan Kim, Han Na Hong, Hyun Ho Choi, Se-Woong Oh, 
Mi Kyeong Ju, Seyoung Lim, Da-Eun Hwang, Ju-Young Park, 
Byung Hyun Choi, Han-Joo Kim, Jong Gyun Kim; Yuhan Cor-
poration, Yongin, Korea (the Republic of)

Background: The development of nonalcoholic steatohep-
atitis (NASH) is thought to arise as a result of multiple 
factors including impaired lipid metabolism, insulin resis-
tance and inflammation . Glucagon-like peptide-1 (GLP-1) 
is known to suppress lipogenesis and reduce fat accumula-
tion and pro-inflammatory responses in the liver . Fibroblast 
growth factor 21 (FGF21) is a metabolic regulator that can 
improve insulin sensitivity and lipid metabolism, in addi-
tion to having anti-fibrotic effects . Due to their comple-
mentary mechanisms of action, dual agonism with both 
GLP-1 and FGF21 may represent an effective therapeutic 
strategy for the treatment of NASH . YH25724 is a novel 
long-acting dual agonist consisting of an immunoglobulin 
Fc fused to a GLP-1 variant and an FGF21 variant . In our 
previous studies, YH25724 significantly improved meta-
bolic profile and elicited anti-steatotic, anti-inflammatory 
and anti-fibrotic effects in mouse models . In this study, we 
further investigated the metabolic effects of YH25724 in 
non-human primates . Methods: Vehicle control was admin-
istered subcutaneously twice weekly for 2 weeks to obese 
diabetic cynomolgus monkeys (n=9) . YH25724 was then 
administered subcutaneously twice weekly for 8 weeks 
with dose escalation (3 nmol/kg for 2 weeks, 10 nmol/kg 
for 2 weeks, and 30 nmol/kg for 4 weeks) followed by a 
washout period of 8 weeks . Body weight, blood glucose 
levels and biochemical changes were assessed weekly or 
bi-weekly during the treatment period and at the end of 
the washout period . Additionally, blood pressure, heart 
rate, and bone mineral density were monitored for the 
safety evaluation . Serum levels of YH25724 and the pres-
ence of anti-drug antibodies were determined using the 
EIA method . Results: YH25724 elicited a significant reduc-
tion in body weight (by -1 .5%, -2 .7%, and -5 .8% at the 
end of each treatment dose level, respectively, vs . vehicle 
control) and HbA1c (by -0 .5%, -0 .8%, and -1 .5% at the 
end of each treatment dose level, respectively, vs . vehicle 
control) . Fasting blood glucose and insulin levels, as well 
as triglyceride levels remained at low levels with YH25724 
treatment in comparison to vehicle control . Those reduc-
tions were partially or fully recovered during the washout 
period . No significant changes in blood pressure, heart 
rate or bone mineral density were detected throughout 
the treatment period . The serum levels of YH25724 and 
the presence of anti-drug antibodies were correlated with 
the efficacy parameters . Conclusion: YH25724 represents 
a promising new therapeutic candidate for the treatment 
of NASH due to its complementary dual mechanisms of 
action that elicit beneficial metabolic effects .
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Cross talk between Sirtuins and TGF-β signaling 
– new models for non alcoholic steatohepatitis 
and progression to HCC
Kazufumi Ohshiro1, Shuyun Rao1, Sobia Zaidi1, Shoujun Gu1, 
Wilma Jogunoori1, Jon White2, Bibhuti Mishra1,2, Chu-
xia Deng1,3, Lopa Mishra1,2; 1Center for Translational Medi-
cine, Department of Surgery, George Washington University, 
Washington, DC; 2Surgery, Institute of Clinical Research, Vet-
erans Affairs Medical Center, Washington, DC; 3University of 
Macao, Taipa, China

Background/Aims: Non-alcoholic steatohepatitis (NASH) 
is a rapidly rising cause for hepatocellular cancer . Yet to 
date, mechanisms of key drivers delineating progression 
of disease remain only partially understood . We propose 
an integrated approach using genomic analyses and 
functional validations in vitro and in vivo with mouse 
models to gain further insight into disease progression 
from steatosis to oncogenesis in the context of TGF-β 
signaling . Methods/Results: 1. Whole genome analysis 
of a large liver cancer cohort within The Cancer Genome 
Atlas (TCGA) revealed a specific transcriptomic TGF-β 
signaling signatures; an inactivated TGF-β signature that 
correlated with poorer survival compared with the acti-
vated signature, suggesting a tumor suppressive role of 
TGF-β signaling in liver cancer . We further observed that 
the inactivated TGF-β signaling signature is also associ-
ated with dysregulation of Sirtuins family genes including 
Sirt1 and Sirt6 . Interestingly, liver-specific SIRT1 knockout 
mice develop hepatic steatosis and hepatic inflammation . 
SIRT6-null (Sirt6-/-) mice also develop chronic liver inflam-
mation starting at 2 months of age, and older Sirt6-/- mice 
develop HCC . 2. Our TCGA findings and the dramatic liver 
cancer phenotypes observed in the SIRT 1 and 6 mutants 
led us to further explore regulation between TGF-β and 
Sirtuins . RT-PCR revealed dramatically decreased levels of 
SIRT6, but not SIRT1 in our TGF-β-deficient MEFs . However, 
western blot analyses revealed decreased levels of SIRT1 
in our TGF-β-deficient MEFs, and SIRT6 in HepG2 cells 
with Smad3 knockdown . This suggests that SIRT1 is regu-
lated at a post-transcriptional level by TGF-β . Because 
SIRT1 can positively regulate Sirt6 transcription, we next 
overexpressed Sirt1 in TGF-β-deficient cells and observed 
only partial rescue of Sirt6 expression by Sirt1 overexpres-
sion, signifying that TGF-β signaling regulates Sirt6 inde-
pendently of Sirt1 . TGF-β treatment in liver cancer cells led 
to increased Sirt6 transcription . Conversely, knockdown 
of SIRT1 and 6 reduce Smad3 and β2SP transcripts . Lastly, 
cBioportal cancer genomic analyses reveal a correlation 
of poor prognosis with decreased Sirt1 or Sirt6 and loss 
of the TGF-β adaptor molecule, β2SP, implying that these 
together play a critical role in liver cancers . Conclusions: 
Together the studies support positive, yet functionally 
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complex, interactions between the TGF-β and Sirtuin path-
ways at multiple levels . Our data provide an integrated 
approach towards analyzing progression of disease from 
NASH to HCC, through cross talk between TGF-β signaling 
and Sirtuins .
Disclosures:

The following people have nothing to disclose: Shuyun Rao, 
Wilma Jogunoori, Chu-xia Deng, Lopa Mishra

1992 w
Vitamin D significantly decrease lipid accu-
mulation in Nonalcoholic Fatty Liver Disease 
(NAFLD) in Zebrafish model and affects genes 
associated with metabolic pathways
Assaf Issachar2, Lihi Grinberg3, Fadwa Dabbah Assadi3, 
Romy Zemel1, Marcela v. Karpuj3, Chen Shochat3, 
David Karasik3, Ran Tur-Kaspa2,3; 1Felsenstein Medical 
Research Center, Petach Tikva, Israel; 2Liver Institute, Rabin 
Medical Center, Petah Tikva, Israel; 3Faculty of Medicine, Bar-
Ilan University, Safet, Israel

Background: Non-alcoholic fatty liver disease (NAFLD), a 
major cause for liver disease, results from excessive liver 
fat accumulation . Low vitamin D (VitD) level in NAFLD 
patients indicate that this phenomenon could be a major 
contributor to the complexed pathogenesis of the disease . 
In this study we aimed to explore the effect of Vitamin D 
administration in NAFLD induced disease in the zebrafish 
(Danio rerio) animal model . Methods: NAFLD was induced 
through high caloric diet for two months . Thereafter, 
various dietary regimens and VitD supplementations were 
implemented daily for 2 .5 months . Low and high VitD 
dosages (0 .28 mg and 3 .76 mg per meal respectively) were 
mixed with the normal zebrafish food Tetramin . NAFLD 
diagnosis was determined by histological analysis and 
evaluating the liver lipid accumulation . To study the mech-
anistic effect of VitD treatment on fat accumulation, tran-
scriptomics analysis was performed using next generation 
sequencing . Partek® Flow software was used for data anal-
ysis and pathway analysis was performed with the online 
tool ToppGene Suite . Differentially expressed genes were 
validated by quantitative Real-time PCR analysis . Results: 
Our study demonstrates that NAFLD could be induced in a 
zebrafish model using high caloric diet for 60 days . Intra-
hepatic lipid accumulation was significantly lower in fish 
fed with VitD compared to fish fed only with Tetramin 
(1 .31% in high VitD vs 7 .52% in fish food, p-value = 0 .01); 
low dose of vitamin D resulted in reduced fat accumulation 
but to a lower extent (2 .92%) . As expected, fish fed with 
calorie-restricted diet had a reduced lipid accumulation 
similar to the VitD treated group (1 .13%) . No significant 
body weight difference was observed within groups . Gene 
expression analysis of NAFLD and VitD-treated zebrafish 
revealed the involvement of genes associated with lipid 
metabolism and biological oxidation pathways . Conclu-
sion: Our study demonstrates that high dosage of VitD 
administration is as effective as the implementation of a 
calorie restricted diet in its ability to decrease significantly 
lipid accumulation in NAFD zebrafish livers . Moreover, 
the transcriptomic analysis reveals the involvement of 
two metabolic pathways that might be significant targets 
for NAFLD treatment . Our results indicate that zebrafish 
represents an attractive model to study regulatory mecha-
nisms involved in NAFLD . 

Disclosures:

The following people have nothing to disclose: Assaf Issachar, Lihi Grinberg, 
Romy Zemel, Marcela v . Karpuj, David Karasik, Ran Tur-Kaspa
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Polymorphisms in TFAM (rs1937) and NOS2 
(rs2297518) Which Are Markers of Mitochon-
drial Dysfunction Are Associated with Signif-
icant Hepatic Fibrosis in Non-alcoholic Fatty 
Liver Disease (NAFLD)
Rohini Mehta1, Hala Abdul-Al2, J. Michael Estep1, Maria Ste-
panova2, Sean C. Felix1, Zahra Younoszai1, Thomas Jeffers1, 
Zachary D. Goodman2, Zobair M. Younossi1,2; 1Betty and Guy 
Beatty Center for integrated research, Inova Health System, 
Falls Church, VA; 2Center for Liver Diseases, Department of 
Medicine, Inova Fairfax Hospital, Falls Church, VA

Background: NAFLD is the most common cause of liver 
disease with significant fibrosis (stage 2-4) being an inde-
pendent predictor of liver mortality . Prior knowledge of 
pathogenesis of NAFLD and its progressive form of non-al-
coholic steatohepatitis suggest involvement of mitochon-
drial dysfunction . In general, mitochondrial function 
involves a coordination of nuclear- and mitochondrial-en-
coded genes that rapidly adjust cellular energy demands . 
Oxidative stress and other cellular injuries may induce 
mitochondrial dysfunction and impair the hepatocytes 
capacity to handle excess fatty acid load, leading to liver 
cell injury which is the hallmark of steatohepatitis . Nitric 
oxide synthase 2 (NOS2) upon its induction by inflamma-
tory cytokines, produces nitric oxide (NO) which induces 
oxidative stress and thereby damages mitochondrial 
membrane . Transcription factor A, mitochondrial (TFAM) 
is central to mitochondrial DNA replication and transcrip-
tion . Thus, polymorphisms in NOS2 and TFAM serve as 
important indicators of mitochondrial function . Aim: To 
investigate the association between hepatic fibrosis and 
markers of mitochondrial function in subjects with biop-
sy-proven NAFLD . Methods: After informed consent, in 
cohort of 69 subjects, whole blood and serum samples 
were obtained after informed consent . . The liver biop-
sies were assessed by the study hepatopathologist . Serum 
and whole blood from the time of biopsy were available . 
Genomic DNA from whole blood was used for genotyping 
NOS2 rs2297518, TFAM rs1937 (TaqMan genotyping 
assays) . L-Lactate assay (Abcam) was performed on serum 
as an indicator of mitochondrial function . Association 
of the SNPs and L-Lactate with the presence and stage 
of hepatic fibrosis was analyzed using multiple logistic 
regression . Results: The study cohort consisted of 69 biop-
sy-proven NAFLD subjects (BMI=40 .0±9 .6, Female=64%) . 
Genotyping and serum lactate results indicated the geno-
type frequency at rs1937 was as follows: GG - 78%, GC 
- 20%, CC - 1%, while genotype frequency at rs2297518 
was GG - 58%; GA - 38%; AA - 4%; the serum L-Lactate 
level were 7 .08 ± 2 .49 nmol . After correction for age, 
gender, race, BMI and type 2 diabetes, the multivariate 
analysis comparing minimal fibrosis (F0-1) to significant 
fibrosis (F2-3) showed TFAM 1937 heterozygous genotype 
(GC) is a marginal predictor of significant fibrosis (OR:4 .5; 
95% CI:0 .924-22 .287, p=0 .06) while NOS2 rs2297518 is an 
independent predictor of significant fibrosis (OR:4 .5; 95% 
CI:1 .2-16 .615, p=0 .02) . Conclusions: These data suggest 
polymorphisms in genes influencing mitochondrial func-
tion can be associated with significant fibrosis in patients 
with NAFLD .
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Fatty acid synthase inhibitor TVB-3664 reduces 
collagen accumulation in bleomycin-induced 
murine skin fibrosis and reverses multiple 
components of diet-induced and biopsy-con-
firmed nonalcoholic steatohepatitis in mice 
treated with or without co-administered pirfeni-
done
Greg Duke1, Allan Wagman1, Douglas Buckley1, Wil-
liam McCulloch1, Michael Feigh2, Sanne Skovgaard Veidal2, 
George Kemble1; 13-V Biosciences, Inc, Menlo Park, CA; 
2Gubra, Hørsholm, Denmark

Background: Hepatic de novo lipogenesis is elevated in 
humans with non-alcoholic fatty liver disease and may play 
a role in the steatosis and inflammation that promotes the 
development of non-alcoholic steatohepatitis (NASH) . A 
key enzyme in the de novo lipogenesis pathway is fatty 
acid synthase (FASN) . In high-fat/fructose/cholesterol diet 
(HFFCD)-induced murine models of NASH, concurrent 
administration of TVB-3664, a FASN inhibitor compound, 
prevents steatosis, inflammation and fibrosis . Our study 
objective was to determine the impact of TVB-3664 in 
model systems with pre-established fibrosis . Methods: C57/
BL6 mice fed a HFFCD for 44 wks exhibited steatohepa-
titis and fibrosis based on liver biopsy . For an additional 
8 wks, animals continued a HFFCD and received oral once 
per day treatments of either TVB-3664, the anti-fibrotic 
pirfenidone, both TVB-3664 and pirfenidone or control 
vehicles . At study end, analysis included histological assess-
ment (NAFLD Activity Score (NAS) and Fibrosis Stage), 
gene expression (liver), total triglyceride and cholesterol 
content (liver and plasma), levels of alanine transaminase 
(ALT) and aspartate transaminase (AST) in plasma and 
serum cytokine levels . In a separate experiment, bleomy-
cin-induced skin fibrosis was established in C57/BL6 mice 
by daily subcutaneous injection of bleomycin for 4 weeks . 
Oral once per day treatment with TVB-3664 was concurrent 
with bleomycin injection or was begun after 2 weeks of 
bleomycin injection . At study end, collagen content at the 
site of bleomycin injection was biochemically determined . 
Results: TVB-3664 treatment alone reversed steatosis and 
liver inflammation, reduced plasma ALT and AST levels, 
lowered total triglyceride and cholesterol content (liver 
and plasma) and decreased liver collagen gene expression 
(1A, 3A, 6A) . These effects did not occur with pirfenidone 
alone but were maintained in the combination of pirfeni-
done and TVB-3664 . Furthermore, animals treated with 
TVB-3664 alone or in combination with pirfenidone all 
reduced composite NAS . Importantly, pirfenidone treat-
ment alone or in combination with TVB-3664 had a signif-
icant reduction in Fibrosis Stage compared to control 
animals . TVB-3664 treatment of bleomycin-induced skin 
fibrosis reduced skin collagen content whether treatment 
was concurrent with bleomycin injection or was begun 
after 2 weeks of bleomycin injection . Conclusions: These 
results provide evidence in a diet-induced and biopsy-con-
firmed mouse model of NASH that FASN inhibition as part 
of a combination therapy can contribute to the reversal of 

steatohepatitis and may provide benefit in other diseases 
in which fibrosis is a component of their pathology .
Disclosures:

Greg Duke - Employment: 3-V Biosciences

Allan Wagman - Management Position: 3-V Biosciences, Inc .

Douglas Buckley - Employment: 3-V Biosciences, Inc .

William McCulloch - Employment: 3-V Biosciences, Inc .

George Kemble - Advisory Committees or Review Panels: TrueCode, 
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A Novel Retinol Dehydrogenase, HSD17B13 
Contributes to the Pathogenesis of Non-Alco-
holic Fatty Liver Disease
Yanling Ma1, Olga V. Beliaeva2, Suman karki2, 
Philip M. Brown1, Natalia Y. Kedishvili2, Yaron Rotman1; 1Liver 
and Energy Metabolism Unit, Liver Diseases Branch, NIDDK, 
NIH, Bethesda, MD; 2Department of Biochemistry and Molec-
ular Genetics, University of Alabama – Birmingham, Birming-
ham, AL

Background: Non-alcoholic fatty liver disease (NAFLD) is 
the most common cause of chronic liver disease in devel-
oped countries . We have previously shown in a large 
cohort of subjects with NAFLD that rs6834314 and other 
SNPs in HSD17B13 (17-beta hydroxysteroid dehydrogenase 
13) are significantly associated with histological features 
of NAFLD . However, the function of HSD17B13 and its 
role in liver metabolism are yet unclear . Methods: Gene 
expression was assessed by qPCR in human liver samples . 
Cellular localization of overexpressed HSD17B13 in HepG2 
cells was determined by immunofluorescence staining of 
HepG2 cells and isolated lipid droplets (LD) . Retinol dehy-
drogenase (RDH) activity was assayed in HSD17B13-trans-
fected HEK293 cells by treating with retinol (ROL) and 
measuring retinaldehyde (RAL) and retinoic acid (RA) by 
HPLC . Hsd17b13 knock-out (KO) mice were fed chow or 
high-fat diet (HFD) for 12 weeks, followed by glucose 
& insulin tolerance tests (GTT and ITT, respectively) and 
collection of serum and liver samples for analysis of ROL 
levels by HPLC . Results: Hepatic expression of HSD17B13 
is increased 5 .9-fold (p=0 .02) in patients with non-alco-
holic steatohepatitis (NASH, n=26) compared with healthy 
controls (n=14) . In vitro we demonstrate that HSD17B13 is 
targeted to LD by critical amino-acid sequences (AA4-16, 
21-28, and 71-106) and AA21-28 is conserved in LD-tar-
geted proteins . Overexpression of HSD17B13 in HEK293 
cells conferred RDH activity, converting ROL to RAL, the 
rate-limiting step in RA synthesis and enzymatic activity 
was lost in mutants with loss of LD-targeting . A P260S 
mutation was previously shown to be associated with 
decreased inflammation and ballooning in the human 
study . In vitro, the P260S mutant shows complete loss of 
RDH activity despite proper LD targeting . Consistent with 
the in vitro data, Hsd17b13 KO mice show a decreased liver 
ROL to RAL conversion rate compared to wild-type (WT) 
littermates with subsequent accumulation of ROL in the 
liver and decreased serum ROL . Furthermore, Hsd17b13 KO 
on HFD had improved insulin sensitivity (61 .3±7 .9% reduc-
tion in glucose during ITT) compared with WT (39 .3±6 .7%, 
p=0 .001) and their serum ROL levels correlated with insulin 
sensitivity . Conclusion: Using genetic and expression data 
we demonstrate an association between HSD17B13 and 
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human NAFLD . We determined that the gene encodes 
a lipid-droplet-associated retinol dehydrogenase and 
showed in an animal model that it is involved in regulating 
insulin sensitivity, likely through retinoid signaling . Our 
data suggest that HSD17B13 plays a role in the pathogen-
esis of NAFLD through its retinol dehydrogenase activity .
Disclosures:

The following people have nothing to disclose: Yanling Ma, Olga V . Beliaeva, 
Suman karki, Philip M . Brown, Natalia Y . Kedishvili, Yaron Rotman
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Somatotropic Axis Dysfunction In Non-Alco-
holic Fatty Liver Disease: Beneficial Hepatic 
And Systemic Effects Of Hormone Supplemen-
tation
Francisco Barrera3, Diego San Martin3, Catalina Cofre3, 
Nancy Solis3, Margarita Pizarro3, Daniel Cabrera3, Clau-
dio Cabello-Verrugio1, Johanna Abrigo1, Betzabe Irigoyen1, 
Fabian A. Campos Aroca1, Gonzalo Carrasco2, Katiuska Beza-
res2, Alejandro Soza3, Carlos E. Benítez3, Marco Arrese3; 1Lab-
oratory of Muscle Pathology, Fragility and Aging; Faculty of 
Biological Sciences, Universidad Andres Bello, Santiago, Chile; 
2Departament of Pathology, Hospital Clínico Universidad de 
Chile, Universidad de Chile, Santiago, Chile; 3Department of 
Gastroenterology, Pontificia Universidad Católica de Chile, 
Santiago, Chile

Intro: Somatotropic axis dysfunction has been described 
in subjects with non-alcoholic fatty liver disease (NAFLD), 
with potential detrimental effects in several target organs . 
Hormone supplementation therapy with growth hormone 
(GH) or insulin growth factor 1 (IGF-1) may reverse these 
negative effects in liver, adipose tissue and muscle . Aim: To 
analyze and compare the effects of GH and IGF-1 supple-
mentation in liver, adipose and muscular tissue in a NAFLD 
mice model Methods: C57/BL6 mice were fed with high fat 
diet (HFD) for 12 weeks and then separated into 3 groups 
and treated for 4 weeks as detailed: (1) High fat diet 
(HFD) + placebo (N=10); (2) HFD+GH 9 μg/g/d (N=10); (3) 
HFD+IGF-1 0 .02 μg/g/d (N=9) . A control group with Chow 
diet was included (N=6) . GH and IGF1 were administered 
by subcutaneous infusion using micro osmotic pumps . 
The following outcomes or readouts were assessed: (1) 
Liver: histology, triglycerides content, serum ALT activity, 
TNFa and MCP-1 expression (qPCR); (2) Adipose tissue: 
adiponectin and leptin expression (qPCR); (3) Muscle: in 
vivo body body strength, electromyography and muscle 
fiber cross-sectional area (CSA) . Results: HFD+GH and 
HFD+IGF-1 group presented significantly lower ALT 
activity compared to HFD (P=0 .003 and P=0 .006 respec-
tively) . HFD+GH group presented significantly lower liver 
triglycerides compared to HFD (P=0 .003) . HFD and HFD+GH 
group presented significantly higher steatosis in histology 
compared to chow group (P=0 .004 and 0 .003 respec-
tively), however HFD+IGF-1 presented similar steatosis 
degree as chow group (P=0 .3) . No significant differences 
were observed in inflammation, ballooning or fibrosis . In 
adipose tissue, HFD+GH group presented a significantly 
lower leptin expression (P=0 .02), whereas HFD+IGF-1 
group presented significantly higher adiponectin expres-
sion compared to chow group (P=0 .01) . Regarding skel-
etal muscle, GH and IGF-1 supplementation therapy was 
associated to reversion of HFD induced sarcopenia by 
increasing muscle strength reaching value of chow group, 
and normalizing also the CSA . Conclusions: GH and IGF-1 
supplementation is associated to significant improvement 

in liver steatosis, aminotransferases, adipokine expression 
and sarcopenia in a diet induced NAFLD mice model . The 
somatotropic hormone replacement therapy appears to 
be a promising tool for treating important hepatic and 
systemic features of NAFLD . (Supported by grants form 
Fondo Nacional de Desarrollo Científico y Tecnológioco 
(FONDECYT) #1150311 to F.B., #1150327 to M.A. and 
N°1161646 to C.C.], Millennium Institute on Immunology 
and Immunotherapy [P09-016-F], ECOS-Conicyt [C16S02], 
UNAB-DI [741-15/N]).
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Loss of iron upregulates mitochondria ferritin 
and triggers mitophagy
Yuichi Hara; Kyo Sasaki, Soji Nisina, Keisuke Hino; Kawasaki 
Medical College, Kurashiki, Japan

Background: Mitochondria selective autophagy (mito-
phagy) plays a critical role in mitochondrial quality control . 
Dysregulated mitophagy contributes to the pathogenesis 
of various liver diseases . Although PINK1/Parkin signaling 
is a well characterized mechanism underlying mitophagy, 
iron chelation has recently been shown to induce mito-
phagy independent of PINK1/Parkin signaling . The aim of 
this study was to elucidate the mechanisms by which loss of 
iron triggers mitophagy . Methods: Huh7 cells were treated 
with iron chelator, deferiprone (DFP), deferasirox (DFX), 
or deferoxamine (DFO) . Two types of NASH model mice 
that develop liver cancer preceded by steatohepatitis were 
administered iron chelators for 3 months . The effect of 
iron chelators on mitophagy and mitochondrial function 
was examined in vitro and in vivo . Results: We measured 
cellular and mitochondrial ferrous iron content in Huh7 
cells, using calorimetric ferrozine-based assay and mito-
chondrial iron-specific fluorescent probe . Mitochondrial 
ferrous iron content decreased in the order of DFP, DFX 
and DFO . DFP most induced mitophagy among the three 
iron chelators, but did not make Parkin translocate to 
the mitochondria . DFP decreased reactive oxygen species 
(ROS) production, but did not affect mitochondrial elec-
tron transport activity and ATP production . DFP increased 
the expression of mitochondria ferritin (FtMt) in the mito-
chondrial fraction in vitro and in vivo in a dose dependent 
manner . Silencing FtMt suppressed DFP-induced mito-
phagy, suggesting that FtMt may have a functional role 
in iron chelator-induced mitophagy . Of note, immunoflu-
orescence analysis and pull-down assay revealed that FtMt 
was bound to nuclear receptor coactivator 4 (NCOA4), a 
cargo receptor for autophagy, in mitochondria . In addi-
tion, the binding site of both proteins was identified, using 
recombinant proteins of FtMt and NCOA4, both of which 
have site-directed amino acid substitution . Because FtMt 
is targeted to mitochondria by leader sequence, the dele-
tion of leader sequence abolished colocalization of FtMt 
with NCOA4 in mitochondria, even though it retained the 
ability of FtMt to bind to NCOA4 . Finally, DFP suppressed 
ROS production, steatosis and fibrosis in the liver, and liver 
tumor development in NASH model mice . The inhibitory 
effect of DFP on disease progression and liver tumor devel-
opment was cancelled by knockdown of Atg5, autophagy 
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related gene, or FtMt . Conclusion: These results indicate 
that iron chelation upregulates FtMt and triggers mito-
phagy through the binding of FtMt to NCOA4, which 
consequently suppresses hepatocarcinogenesis in NASH 
model mice . 
Disclosures:

The following people have nothing to disclose: Yuichi Hara
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Neutrophil Extracellular Traps (NETs) regulate 
monocyte infiltration and development of HCC 
in murine NASH
Dirk J. van der Windt1,2, Vikas Sud1, Patrick Varley1, 
Julie Goswami1, Hamza Yazdani1, Patricia Loughran3, 
Marta I. Minervini4, Hai Huang1, Richard L. Simmons1, 
Allan Tsung1,2; 1Surgery, University of Pittsburgh Medical Cen-
ter, Pittsburgh, PA; 2Pittsburgh Liver Research Center, Uni-
versity of Pittsburgh Medical Center, Pittsburgh, PA; 3Center 
for Biologic Imaging, University of Pittsburgh, Pittsburgh, PA; 
4Pathology, University of Pittsburgh Medical Center, Pitts-
burgh, PA

Background Nonalcoholic steatohepatitis (NASH) is a 
rapidly increasing precursor of hepatocellular carcinoma 
(HCC), whether or not cirrhosis is evident . Neutrophils are 
increasingly recognized as regulators of the protumori-
genic inflammatory environment . Neutrophils can expel 
their chromatin structures along with pro-inflammatory 
proteins into the extracelluar environment leading to the 
formation of neutrophil extracellular traps (NETs) . Here we 
sought to evaluate the role of NETs in the inflammatory 
development of NASH, and in the progression of NASH to 
HCC . Methods Wild type (WT) and peptidylarginine deimi-
nase 4 knockout (PAD4 KO) mice (that are unable to form 
NETs) were exposed to the STAM model of NASH-related 
HCC (streptozotocin 200ug I .P . <5d from birth, and high 
fat diet), and compared to healthy control (HC) mice . WT 
and PAD4KO mice were sacrificed at various time points 
for analysis of liver inflammatory cells and cytokines, and 
the formation of HCC . To test the efficacy of a clinically 
available treatment strategy for eliminating NETs, WT 
mice were treated with DNase1 (100U I .P . 3x/wk) . Results 
WT male mice developed NASH as evidenced by a progres-
sive increase in NASH activity score (NAS), and developed 
multiple HCC tumors by age 20 weeks . Neutrophil infil-
tration was seen in WT mice as early as 5 weeks by flow 
cytometry (6 .6±0 .8% of CD45+ non-parenchymal cells in 
WT vs . 3 .6±0 .5% in HC, p<0 .05) . WT mouse livers exhibited 
NET formation by immunofluorescence and western blot 
for citrullinated histone, a specific NET marker; PAD4KO 
mice and DNase treated WT mice revealed no NETs . In 
vitro, the common free fatty acids, palmitic and linoleic 
acid (but not oleic acid), were able to stimulate neutrophils 
to form NETs, suggesting a mechanism for NASH to stim-
ulate NETs . In WT mice in vivo, neutrophil infiltration was 
followed by an influx of monocyte-derived macrophages 
at 8 weeks with increased levels of IL-6 and TNFa . DNase 
reduced monocyte infiltration from 9 .9±1 .3% to 7 .4±0 .7% 
(p<0 .05), reduced IL-6 from 22 .2±6 .7 to 5 .8±1 .9 pg/mL, and 
reduced TNFa expression 4-fold, all p<0 .05 . In the long 
term, genetic blockade of NETs in PAD4KO mice resulted 
in significantly fewer tumors at age 20 weeks than WT 
mice (1 .7±0 .6 vs . 6 .3±1 .8, p<0 .05) . Conclusion Elimination 
of NETs reduces inflammation and progression to HCC in 
murine NASH . Clinically, inhibition of NETs in patients with 
NASH may reduce their risk of developing HCC .

Disclosures:
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High fat diet-induced hepatic transcription and 
enhancer activity changes are reversed by 
weight loss in mice
Lyuba Varticovski1, Majken S. Siersbæk2, Shutong Yang3, 
Songjoon Baek1, Ronni Nielsen2, Susanne Mandrup2, Gor-
don L. Hager1, Jay Chung3, Lars Grøntved2; 1LRBGE, NCI, 
Bethesda, MD; 2Biochemistry and Molecular Biology, Univer-
sity of Southern Denmark, Odense, Denmark; 3Intramural Pro-
gram, NHLBI, Bethesda, MD

Metabolic memory, maintained by epigenetic factors, has 
been evoked as a cause of failure to ameliorate obesity-re-
lated liver damage following dietary restrictions . Previous 
studies in mouse models reported persistence of epigen-
etic changes after weight loss . Careful analysis of these 
studies revealed that there was no complete weight loss 
and/or normalization of hepatic triglycerides . Methods: 
Mice were fed a high fat diet (HFD) containing 78% satu-
rated fatty acids for seven weeks followed by additional 
five weeks of isocaloric chow until complete normalization 
of all measurable parameters to identify whether there are 
HFD-mediated changes in hepatic transcriptional program . 
Results: Mice fed a HFD displayed marked obesity and 
associated parameters of metabolic syndrome including 
increased fasting insulin levels, insulin resistance, hepa-
tosteatosis, major changes in hepatic gene transcription 
and H3K27ac levels (encompassing chromatin enhancer 
activity) . However, there were no major changes in chro-
matin accessibility as determined by appearance of new 
DNase hypersensitivity sites . Complete weight loss after 
returning to control diet was marked by normalization 
of fasting insulin, glucose, and hepatic triglycerides levels 
in the formerly obese mice . Moreover, HFD-regulated 
H3K27Ac and mRNA levels largely returned to similar levels 
as in control mice . A small number of novel enhancers and 
stress-related genes were modulated independently of 
weight gain and were detected only in mice that under-
went weight loss . Conclusions: (1) HFD regulated gene 
transcription is primarily controlled by modulation of 
pre-established enhancer activity . (2) HFD regulated gene 
transcription did not display metabolic memory . (3) The 
hepatic chromatin regulatory landscape induced by HFD is 
highly dynamic and can be completely reversed by weight 
loss .
Disclosures:
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2000 w
Beneficial effects of combined farnesoid X 
receptor agonist (INT747) and dipeptidyl 
peptidase-4 inhibitor (sitagliptin) on hepatic 
fibrogenesis in a rat model of nonalcoholic 
steatohepatitis
Naotaka Shimozato, Tadashi Namisaki, Kei Moriya, Mit-
suteru Kitade, Kousuke Takeda, Hideto Kawaratani, 
Kosuke Kaji, Yasushi Okura, Hiroaki Takaya, Yasuhiko Sawada, 
Norihisa Nishimura, Shinya Sato, Soichiro Saikawa, 
Kenichiro Seki, Masanori Furukawa, Keisuke Nakanishi, 
Takuya Kubo, Hitoshi Yoshiji; Nara Medical University, Kashi-
hara, Japan

Background and aims: The farnesoid X receptor (FXR) 
agonist, a bile acid-activated nuclear receptor, has been 
shown to improve the histologic features of non-alcoholic 
steatohepatitis (NASH); however, a satisfactory effect 
on hepatic fibrosis has not been achieved . We aimed to 
investigate the combined effect of FXR agonist (INT747) 
and dipeptidyl peptidase-4 inhibitor [DPP4-I; sitagliptin 
(Si)] on hepatic fibrogenesis (HF) in a rat model of NASH . 
Methods: Fischer 344 rats were fed a choline-deficient 
L-amino-acid-defined (CDAA) diet for 8 weeks . The ther-
apeutic effect of INT747 (30mg/kg/day) and Si (150mg/kg/
day) was evaluated along with hepatic fibrogenesis, lipo-
polysaccharide (LPS)-toll like receptor 4 (TLR4) regulatory 
cascade, and intestinal barrier function . The direct inhibi-
tory effect of both INT747 and Si on Ac-HSC was assessed in 
vitro . Results: The F344 rats fed with CDAA diet developed 
marked hepatic fibrosis with deposition of collagen fibers . 
INT747 and Si markedly suppressed CDAA diet induced HF 
as compared with that in CDAA diet group (control group) . 
The combination treatment of INT747 and Si exerted a 
more potent inhibitory effect than either single agent . 
These inhibitory effects occurred almost concurrently with 
the suppression of immunohistochemical expression of 
α-SMA and mRNA expression of TGF-β1 and type-1 colla-
gen-α1 in the liver . The suppressive effects of both agents 
on hepatic TLR4 mRNA expression were of a comparable 
magnitude to the observed effect on HF, while no signifi-
cant difference in intestinal TLR4 expression was observed . 
INT747 and combination treatment significantly attenu-
ated CDAA induced increase in LPS-binding protein (LBP) 
mRNA expression and intestinal permeability . Semi-quan-
titative immunofluorescence microscopy revealed that 
INT747 and combination treatment improved CDAA-di-
et-induced delocalization and substantially decreased the 
expression of the tight-junction protein, intestinal zonula 
occluden-1 (ZO-1) in CDAA-diet-fed rats . In contrast, Si had 
no significant effect on hepatic LPB expression, intestinal 
permeability or ZO-1 expression . The in vitro and in vivo 
inhibitory effects of INT747 and Si on TGF-β1 and TLR4 
mRNA expression in Ac-HSC were almost in parallel . Si was 
found to directly suppress regulation of Ac-HSC . Conclu-
sion: INT747 and Si have a synergistic repressive effect on 
HF by reversing LPS-induced gut barrier dysfunction and 
suppressing HSC activation and proliferation, respectively . 
Combined treatment may represent a promising novel 
therapeutic approach for NASH .
Disclosures:
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Tadashi Namisaki, Kei Moriya, Hideto Kawaratani, Kosuke Kaji, 
Hiroaki Takaya, Shinya Sato, Hitoshi Yoshiji
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Hepatocyte high-mobility group box 1 
(HMGB1) protects against hepatic steatosis
Minjie Lin1,2, Meihong Deng1, Timothy R. Billiar1, Mela-
nie Scott1; 1Department of Surgery, University of Pittsburgh, 
Pittsburgh, PA; 2Clinical Skills Training Center, The Second 
Xiangya Hospital, Changsha, China

Nonalcoholic fatty liver disease (NAFLD) has a high prev-
alence in general population and can evolve into nonal-
coholic steatohepatatitis (NASH) and cirrhosis with 
subsequent liver failure and hepatocellular carcinoma . 
HMGB1 is a potent inflammatory mediator in several liver 
diseases, but its role in NAFLD and NASH is still unclear . 
Here we report an important role of hepatocyte-specific 
HMGB1 (HC-HMGB1) in hepatic steatosis via regulation 
of free fatty acid (FFA) β-oxidation and endoplasmic retic-
ulum (ER) stress . Methods: Wild type (WT) C57BL/6 and 
HC-HMGB1-/- mice were subjected to high-fat diet (HFD) 
(45% kcal% fat) or low-fat diet (LFD) (10% kcal% fat) 
for up to 16 weeks, and body weight monitored every 
week . Glucose tolerance, lipid profiles, energy expen-
diture were measured . Liver and plasma samples were 
analyzed . In vitro experiments were also performed using 
primary mouse hepatocytes from WT and HC-HMGB1-

/- mice exposed to palmitic acid (PA) or oleic acid (OA) 
for 6, 24, 36 hours, with similar β-oxidation and ER stress 
markers analyzed . Additionally, HC-HMGB1-/- hepatocytes 
were transfected with HMGB1-expressing plasmid and in 
vitro experiments repeated . Results: HC-HMGB1 deficiency 
promoted HFD-induced weight gain and obesity, with 
enhanced hepatic fat deposition . There was no differ-
ence between WT and HC-HMGB1-/- mice in lipid profiles, 
glucose tolerance, or energy expenditure . HC-HMGB1 defi-
ciency significantly reduced circulating HMGB1, counted as 
64 .6% decrease of plasma HMGB1 in HFD group, but did 
not influence liver damage (ALT) or systemic inflammation 
(IL-6) . Hepatic gene expression related to FFA β-oxidation 
was significantly down-regulated in HC-HMGB1-/- mice 
compared with WT, with 43 .2%, 47 .6%, 62 .2% and 55 .4% 
reduction of Cpt Iα, Lcad, Mcad and Vlcad gene expres-
sion, respectively . And ER stress markers were significantly 
increased in livers of HC-HMGB1-/- mice . In vitro, absence of 
HMGB1 in hepatocytes increased FFA-induced intracellular 
lipid accumulation, which was accompanied by ER stress 
in hepatocytes in vitro and was associated with reduced 
mitochondrial energy production (measured by Seahorse) 
and significant downregulation of FFA β-oxidation . Induc-
tion of HMGB1 gene expression in HC-HMGB1-/- mouse 
hepatocytes attenuated FFA-induced excessive lipid accu-
mulation and ER stress . Conclusion: These data suggest 
that HC-HMGB1 protects against dysregulated lipid 
metabolism via maintenance of β-oxidation and preven-
tion of ER stress . Our finding uncovers a novel mechanism 
for HMGB1-regulation of hepatocellular steatosis . Further 
studies were warranted to examine the cause-and-effect 
relationship between ER stress and lipid deposition .
Disclosures:

The following people have nothing to disclose: Minjie Lin, Meihong Deng, 
Timothy R . Billiar, Melanie Scott



1060A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

2002 w
Comparative efficacy of obeticholic acid and 
INT-767 in the Gubra mouse NASH model of 
diet induced and biopsy-confirmed nonalco-
holic steatohepatitis (NASH)
Jonathan D. Roth1, Michael Feigh2, Sanne Skovgaard Veidal2, 
Louise Kathrine Due Fensholdt2, Niels Vrang2, Mark Young1; 
1Intercept Pharmaceuticals, Inc., San Diego, CA; 2Gubra, Hør-
sholm, Denmark

Aim: The nuclear farnesoid X receptor (FXR) is an estab-
lished regulator of metabolism, inflammation and fibrosis 
in chronic liver diseases including NASH . The membrane 
G protein-coupled receptor TGR5 also regulates these 
pathways . A head-to-head study evaluated the efficacy 
of obeticholic acid (OCA), an FXR agonist, and INT-767, 
a dual FXR/TGR5 agonist, on qualitative and quantitative 
histological parameters in a murine diet-induced and biop-
sy-confirmed NASH model . Methods: Lepob/ob mice were 
fed the AMLN diet (high in trans-fat, fructose and choles-
terol) or standard chow . After 6 weeks on the diet, livers 
were biopsied and mice were randomized based on base-
line collagen 1a1 (Col1a1), % fractional area and body 
weight (n=11-12/group) to receive vehicle (0 .5% CMC, 
PO, QD), OCA (10 or 30 mg/kg) or INT-767 (3 or 10 mg/
kg) for a further 16 weeks while remaining on the NASH 
diet . After treatment, a blinded assessment of qualitative 
(fibrosis stage, NAS) and quantitative (Col1a1, galectin-3, 
and laminin-B2) histological endpoints was conducted . 
Results: After 16 weeks of treatment all OCA and INT-767 
significantly improved histological parameters relative 
to vehicle control (Table) . In general, (1) drug treatment 
effects were dose dependent, (2) the high dose of INT-767 
outperformed the high dose of OCA, and (3) histological 
% fractional area analyses were more sensitive than quali-
tative scoring for detecting treatment effects . Conclusion: 
The FXR agonist OCA has demonstrated clinical efficacy 
to improve histological NASH . When OCA is dosed for 
16 weeks at 10 and 30 mg/kg, these improvements are 
recapitulated in Gubra ob/ob-NASH mice pointing to the 
model’s translational fidelity . The dual FXR/TGR5 agonist 
exerted even greater efficacy than OCA, at lower doses, 
and improved multiple key histological parameters impli-
cated in disease processes . These findings confirm the 
potential utility of FXR and dual FXR/TGR5 activation as 
interventional strategies in NASH .

Disclosures:

Jonathan D . Roth - Employment: Intercept Pharmaceuticals, Inc .; Stock 
Shareholder: Intercept Pharmaceuticals, Inc .

Niels Vrang - Consulting: MedImmune, Intercept Pharmaceuticals, Novo 
Nordisk; Stock Shareholder: Gubra

The following people have nothing to disclose: Michael Feigh, 
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Impact of PCSK7 genetic variation in patients 
with Non-Alcoholic Fatty Liver Disease
Paola Dongiovanni1, Marica Meroni1, Annalisa Cespiati1, 
Raffaela Rametta1, Serena Pelusi1, Vittorio Borroni1, Anna 
Ludovica Fracanzani1, Sara Badiali2, Jussi Pihlajamaki3,4, 
Stefano Romeo5,6, Salvatore Petta7, Antonio Craxì7, Vale-
rio Nobili8, Silvia Fargion1, Luca Valenti1; 1Internal Medicine, 
University of Milano, Fondazione IRCCS Ca Granda, Milano, 
Italy; 2Surgery, Fondazione IRCCS Cà Granda, Milan, Italy; 
3Clinical Nutrition and Obesity Center, Kuopio University Hos-
pital, Kuopio, Finland; 4Department of Public Health and Clin-
ical Nutrition, University of Eastern Finland, Kuopio, Finland; 
5Molecular and Clinical Medicine, University of Gothenburg, 
Gothenburg, Sweden; 6Department of Medical and Surgical 
Sciences, University Magna Graecia, Catanzaro, Italy; 7Depart-
ment of Gastroenterology, University of Palermo, Palermo, 
Italy; 8Hepatometabolic Unit, Bambino Gesu Pediatric Hospi-
tal, Rome, Italy

Background and Aims: Non-alcoholic fatty liver disease 
(NAFLD) is the leading cause of hepatic damage in devel-
oped countries . Genetic variants regulating hepatic lipid 
handling increase risk of NAFLD, steatohepatitis (NASH) 
and fibrosis . Deregulation of iron metabolism represents 
another feature of NAFLD . The rs236918 G>C intron 
variant in the Proprotein Convertase Subtilisin/Kexin Type 
7 (PCSK7) gene has been associated with liver damage in 
hereditary hemochromatosis and PCSK7 variation influ-
ences circulating lipid levels . Aim was to examine the 
impact of the rs236918 PCSK7 variant on iron metabo-
lism, metabolic traits and liver disease in a large histo-
logically characterized cohort of patients at risk of NASH . 
Methods: We genotyped rs236918 in DNA collected from 
1801 European NAFLD patients from the Liver Biopsy 
Cross-Sectional Cohort (LBC) . Liver damage was assessed 
according to the NASH Clinical Research Network scoring 
system . Hepatic expression of PCSK7, Fatty acid synthase 
(FASN) and Sterol regulatory element-binding protein 
1-c (SREBP-1c) was evaluated by qRT-PCR in a subset of 
patients (n = 78) . Results: The rs236918 C allele was asso-
ciated with higher transferrin saturation (Estimate: +4 .82; 
0 .34-9 .29; p=0 .03) and circulating triglycerides (Estimate: 
+0 .09; 0 .007-0 .17; p=0 .03) . Concerning liver damage, while 
it had no significant effect on steatosis and ballooning, 
the C allele was independently associated with lobular 
inflammation (Table 1) . However, in the present cohort 
this did not translated in more severe liver fibrosis . PCSK7 
was more expressed in freshly isolated human hepatocytes 
than in primary hepatic stellate cells . Gene-expression 
analysis revealed that carriers of the C allele had reduced 
hepatic PCSK7 mRNA levels compared to non-carriers 
(p<0 .001) . Finally, hepatic PCSK7 mRNA levels were posi-
tively correlated with both SREBP-1c and FASN expression 
(p<0 .01) . Conclusions: The PCSK7 rs236918 G>C variant 
may bridge hepatic inflammation with deregulation of 
iron metabolism and dyslipidemia in patients with NAFLD . 
The mechanism is associated with reduced PCSK7 mRNA 
levels in hepatocytes .
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Impact of PCSK7 rs236918 C>T variant on hepatic lobular 
inflammation in 1801 NAFLD patients from the LBC
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A novel long-acting FGF21 analogue signifi-
cantly improves liver steatosis and halters 
progression of fibrosis in pre-clinical models of 
NASH
Emma Henriksson, Jenny Norlin, Elisabeth D. Galsgaard, 
Rikke K. Kirk, Günaj Rakipovski, Birgitte Andersen; Global 
Research, Novo Nordisk A/S, Måløv, Denmark

Background: Metabolic syndrome, defined by several risk 
factors in diabetes and heart disease, including obesity, 
dyslipidemia, high blood pressure and high fasting blood 
glucose, has been shown also to associate with non-alco-
holic steatohepatitis (NASH) . Fibroblast growth factor 21 
(FGF21) is an important non-mitogenic regulator of energy 
metabolism . Given the association between metabolic 
syndrome and NASH and the several favourable effects 
of FGF21 in metabolic disease, including insulin sensitivity, 
lipid profile and body weight, FGF21 appear an attractive 
approach in targeting NASH . In this study we aim to inves-
tigate a novel long-acting FGF21 analogue for its effect on 
hepatic steatosis, injury, inflammation, and fibrosis in two 
metabolic, diet-induced mouse models for NASH . Methods: 
In an intervention study, C57Bl6J mice were fed a high fat, 
fructose, cholesterol diet (FFC) for 34 weeks followed by 8 
weeks of s .c . treatment with a long-acting FGF21 analogue 
(0 .2 – 0 .05 mg/kg/day), aiming to induce a 10% weight 
reduction in order to assess body weight independent 
effects . At 34 weeks before initiation of treatment, a liver 
biopsy was taken and the animals were randomised into 
study groups based on baseline liver fibrosis, steatosis and 
body weight . In a prevention study, the atherosclerotic 
prone LDLr knockout mice were fed a western diet (high 
fat, high sucrose, high cholesterol) and treated s .c . for 
17 weeks with the FGF21 analogue (0 .1 and 0 .3 mg/kg/
day) . Plasma and liver parameters were analysed in both 
studies . Results: In FFC-fed mice treated for 8 weeks, the 
FGF21 analogue significantly improved metabolic parame-
ters such as body weight reduction and decrease in plasma 
cholesterol . Moreover, liver steatosis, liver cholesterol, 
and liver injury as determined by ALT were all significantly 
reduced . Vehicle-treated mice showed progression of 
fibrosis for the 8-week period, whereas progression was 
inhibited by the FGF21 analogue . A reduction in extracted 
hydroxyproline, as well as RNA sequencing data from liver 
samples support the fibrosis findings . Similar findings were 
seen in the 17 week prevention study, i .e . a significant 
reduction in liver steatosis, plasma ALT and TG, as well as 

a dose-dependent prevention of fibrosis . Conclusion: A 
novel long acting FGF21 analogue was proven efficient 
as NASH therapy in two separate pre-clinical studies, with 
significant impact on liver steatosis as well as progression 
of fibrosis . Addressing the underlying metabolic disease 
may be an attractive therapeutic option to battle NASH 
and future clinical studies are warranted to investigate the 
potential of FGF21 as novel therapeutic option for NASH 
patients .
Disclosures:

Emma Henriksson - Employment: Novo Nordisk A/S

Jenny Norlin - Employment: Novo Nordisk A/S
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Hepatic Signature Expression of miR-199a-5p, 
miR-21-3p, miR-224-5p, and miR-150-5p 
Detected by NextSeq Technology are 
Independently Associated with Fibrosis in 
Non-alcoholic Steatohepatitis (NASH) and 
Non-alcoholic Fatty Liver Disease (NAFLD)
Zobair M. Younossi1,2, Azza Karrar2, Kira Tokarz3, Anatoly Uly-
anov3, Maria Stepanova4, Zahra Younoszai2, Thomas Jeffers2, 
Sean C. Felix2, Daisong Tan1, Moin Ahmad3, Ramaswamy Iyer3, 
John Deeken3, Zachary D. Goodman1; azza.karrar@inova.org; 
1Center for Liver Diseases, Department of Medicine, Inova 
Fairfax Hospital, Falls Church, VA; 2Betty and Guy Beatty Cen-
ter for Integrated Research, Inova Health System, Falls Church, 
VA; 3Inova Translational Medicine Institute (ITMI), Inova Fair-
fax Hospital, Falls Church, VA; 4Center for Outcomes Research 
in Liver Disease, Washington, DC

Background: The mechanisms underlying NASH-re-
lated fibrosis remain not fully understood . MicroRNAs 
(miRs) are gene regulators of inflammation and fibrosis . 
We evaluated the differential expression of miR in the 
hepatic tissue of NASH patients to reveal fibrosis-related 
miR signature expression . Methods: The study included 
66 patients with biopsy-proven NAFLD [64% NASH, 61% 
portal fibrosis] . HTG EdgeSeq technology was used to 
sequence for (~2200 miR) on NextSeq®500 system . Differ-
ential expression (DE) miRs defined as those whose fold 
changes (FC) > log2, with false discovery rate (FDR) adjusted 
p-value <0 .01 were tested . Ingenuity Pathway Analysis tool 
(IPA) was used to generate a network of genes and DE 
miRs interactions . A NASH miR signature score is calcu-
lated using Random Forests (RF) R-package . Percentage 
of collagen (% collagen) was quantified using Computer 
Assisted Morphometry . Hepatic miR independently asso-
ciated with fibrosis and % collagen was assessed using 
multiple logistic regression and generalized linear model . 
Results: Hepatic signature miRs of NASH [(Adj . p value, FC) 
were (miR-224-5p p=0 .00024, FC=3 .98836), (miR-99b-5p 
p=0 .02147, FC=3 .14969), (miR-146b-5p p=0 .02883, 
FC=2 .83869) and (miR-34a-5p p=0 .01245, FC=1 .827455)] . 
Signature miRs of higher % collagen deposition and higher 
stage of fibrosis in NASH were [(miR-150-5p p=0 .00133, 
FC= 2 .23007), (miR-342-3p p=0 .00319 FC=1 .86316), 
(miR-145-5p p=0 .00319, FC=1 .46926), (miR-484 p=0 .00320, 
FC=1 .30187), (miR-143-3p p=0 .05262, FC=1 .81342), 
(miR-199a-5p p=0 .05262, FC=1 .79329) and (miR-21-5p 
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p=0 .05262, FC=1 .68663)] . In multivariate analysis, after 
controlling for confounders, only miR-21-3p [odds ratio, 
OR, CI:2 .768(1 .209-6 .339), p=0 .016] and miR-224-5p[(OR): 
7 .202(1 .606-32 .293), p=0 .0099] remained to be inde-
pendently associated with NASH, miR-199a-5p remained to 
independently correlated with higher % hepatic collagen 
in NASH [(Beta= 3 .08009, SE=0 .57111, p=<0 .001] as well 
as significant hepatic fibrosis stage [odds ratio (OR), CI: 
4 .524(1 .741-11 .754), p=0 .0019] . Interestingly, IPA shows 
that miR-21, miR-224, miR-199 are regulators for genes 
involved in cell survival and apoptosis as well as metabolic 
functions (lipid and glucose pathways) . Conclusions: Our 
data suggest that miR-199 and miR-21 as promising ther-
apeutic targets for their potential role as modulators of 
fibrosis in NASH . Overall, these data strongly suggest that 
alterations in miR-mediated post-transcriptional regula-
tion could be a mechanism contributing to mRNA expres-
sion deregulation in NASH-related fibrosis .
Disclosures:

Zachary D . Goodman - Grant/Research Support: Gilead Sciences, Galectin 
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Identification of Novel Targets For Nonalco-
holic Steatohepatitis Using A Human Surrogate 
System
Ryan E. Feaver1, Banumathi K. Cole1, Stephen A. Hoang1, 
Mark Lawson1, Arun J. Sanyal2, Robert A. Figler1, Brian R. Wam-
hoff1; 1HemoShear, Charlottesville, VA; 2Virginia Common-
wealth University School of Medicine, Richmond, VA

BACKGROUND: Nonalcoholic steatohepatitis (NASH) is 
a leading cause of liver related morbidity and mortality, 
with no approved therapies . Therapeutic development 
in NASH has been hampered by the lack of human rele-
vant liver systems for target identification and validation . 
METHODS: We previously developed a 3-dimensional in 
vitro lipotoxic model consisting of primary human hepato-
cytes co-cultured with primary human hepatic stellate cells 
and macrophages that recapitulates key signaling/OMIC 
profiles of NASH patient liver biopsies . This lipotoxic system 
uniquely utilizes physiologically relevant concentrations 
of NASH-associated risk factors (i .e . glucose, insulin, free 
fatty acids, and TNFα) . Using this system, we assessed the 
ability of >20 test articles to prevent development of the 
lipotoxic phenotype . These test articles comprise a signif-
icant fraction of the current development landscape for 
NASH, including agonists of FXR, PPARs, and AMPK, and 
inhibitors of ACC, ASK1, DGAT, DPP4, TGFβR, and others . 
In each case, functional, transcriptomic, and lipidomic 
endpoints were assessed . RESULTS: Each test article was 
evaluated for its ability to prevent development of the 
lipotoxic phenotype relative to a healthy control (lacking 
NASH risk factors) . Where clinical data were available, the 
biological responses in our in vitro system correlated with 
the biology observed in the clinic . Obeticholic acid and 
elafibranor, both in Phase III clinical trials for NASH, were 
used as benchmark positive controls . Unbiased bioan-
alytic results revealed that no single target mechanism 
(e .g . targeting inflammation v . lipogenesis) was predic-
tive of response and several compounds in pre-clinical 
development prevented the lipotoxic phenotype equally 
or better than the benchmark compounds, while several 

test articles had little or no effect . During our analysis, 
we hypothesized new targets based on the modulation 
of key signaling hubs and converging biology amongst 
positive responders, and these targets were subsequently 
evaluated in the lipotoxic system using commercially avail-
able tool reagents . Modulation of several of these novel 
targets resulted in efficacy profiles in the system superior 
to those of compounds currently in clinical development . 
CONCLUSION: Mapping the response profile of current 
therapeutic targets in NASH in a human-relevant NASH 
model identified key signaling hubs important to the 
prevention of the lipotoxic phenotype . Novel targets iden-
tified using this approach were subsequently validated 
in the lipotoxic model and may represent promising new 
therapeutic targets for NASH .
Disclosures:
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Decreased Phosphatidylcholine (PC) in 
Non-alcoholic Steatohepatitis (NASH) livers is 
attributed to the reduction of long chain PC 
fraction and is Associated with ELOVL6 Genetic 
Variants
Zhipeng Liu1, Naga P. Chalasani2, Wanqing Liu1; 1Department 
of Medicinal Chemistry and Molecular Pharmacology, College 
of Pharmacy, Purude University, West Lafayette, IN; 2Division 
of Gastroenterology and Hepatology, Indiana Fatty Liver Dis-
ease Research Group, Indiana University School of Medicine, 
Indianapolis, IN

Background: Phosphatidylcholine (PC) metabolism is crit-
ical for maintaining hepatic lipid homeostasis . NASH has 
been associated with lower levels of PC containing hepatic 
lipids, but the underlying mechanisms remain largely 
unclear . We aim to characterize hepatic PC lipids profiles 
in human NASH and to understand the genetic basis 
underlying the inter-individual variability in PC metabo-
lism . Methods: A targeted phospholipidomic analysis was 
performed in liver samples histologically characterized as 
NASH (n=44) and normal (n=76) . SNPs in 10 critical genes 
related to PC metabolism: biosynthesis: PCYT1A, PEMT, 
degradation: PLA1A, PLA2G2E, PLA2G5, PLCG1, desatura-
tion: FADS, SCD1, and carbon chain elongation: ELOVL5, 
ELOVL6, were examined for associations with total 
and individual PC lipid levels . The demographic factors 
including age, gender, body mass index (BMI), and the 
ancestry of individuals were controlled for the analysis . 
Results: There is a significantly lower total PC lipids in the 
NASH liver (42 .2 ± 15 .3 nmol PC per mg dry liver tissue) as 
compared to normal liver (55 .5 ± 13 .1 nmol/mg) samples (p 
= 6 .2e-6), and the long chain PC species decrease more in 
NASH liver than the relatively shorter PC lipids (p = 2 .3e-
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3) . Genetic analysis of 128 SNPs in 10 aforementioned 
genes involved in PC metabolism identified 72 SNPs to be 
associated with both total PC content and at least one PC 
lipid (unadjusted p < 0 .05) . Particularly, SNPs in ELOVL6 
(Elongation of long chain fatty acids family member 6) 
which encodes the rate-limiting enzyme for the elon-
gation of fatty acids, are significantly associated with 
decreased total PC as well as 73% (19/26) of PC species 
that are significantly reduced in NASH livers . Conclusion: 
Our study indicated that the decreased hepatic PC in NASH 
is primarily attributable to the reduction in long chain PC 
species, which may be mediated by the genetic variation 
in the ELOVL6 gene .

Disclosures:

Naga P . Chalasani - Consulting: Abbvie, NuSirt, Lilly, Afimmune, Allergan/
Tobira, Axovant, Madrigal, Shire, Ardelyx; Grant/Research Support: 
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The following people have nothing to disclose: Zhipeng Liu, Wanqing Liu

2008 w
NGM282 Ameliorates Hepatic Lipotoxicity as 
Measured by Lipidomics and Gene Expression 
in a Diet-Induced Mouse Model of Nonalco-
holic Steatohepatitis (NASH)
Lei Ling, Mei Zhou, Marc Learned, Stephen J. Rossi, 
Alex M. DePaoli, Hui Tian; srossi@ngmbio.com; Research and 
Development, NGM Bio, S. San Francisco, CA

Background and Aims: The specific role of steatosis in 
the pathogenesis of NASH is likely related to the accu-
mulation of intrahepatic lipotoxic metabolites and the 
induction of pro-inflammatory cytokines and cell injury . 
NGM282 is a recombinant, non-tumorigenic variant of 
FGF19 with demonstrated activity in multiple pre-clinical 
NASH models, as well as in patients with biopsy-confirmed 
NASH . The aim of this study was to use an unbiased lipi-
domic approach to evaluate the impact of NGM282 on 
intrahepatic lipid profile and lipotoxicity in a mouse model 
of diet-induced NASH . Methods: C57BL6/J mice were fed 
a high-fat, high-fructose, high-cholesterol diet to induce 
NASH and subsequently treated with a single dose of a 
adeno-associated viral vector carrying NGM282 or a control 
gene . Liquid chromatography-tandem mass spectrome-
try-based lipidomics was used to profile intrahepatic lipid 
species . Results: A total of 1670 lipid species were identi-
fied and quantified from multiple lipid classes, including 
triacylglycerol (n=1028), diacylglycerol (n=195), ceramide 
(n=81), cardiolipin (n=196), sphingomyelin (n=116), fatty 
acid (n=45), and cholesterol ester (n=9) . NGM282 treat-
ment resulted in robust decreases in triacylglycerol species 
(778/1028) and diacylglycerol species (180/195) vs controls . 
NGM282 also repressed hepatic ceramide species as well 
as serine palmitoyltransferase and sphingomyelin, both 
critical factors for de novo and salvage pathways of cera-
mide biosynthesis, respectively (Figure 1) . A significant 
increase in un-oxidized cardiolipin was observed, consis-
tent with a reduction in apoptosis and oxidative stress as 

well as improved mitochondrial inner membrane integrity . 
Conclusions: NGM282 resulted in significant reductions in 
toxic diacylglycerols and ceramides with an increase in 
un-oxidized cardiolipins . These data support that NGM282 
ameliorates hepatic lipotoxicity and improves mitochon-
drial inner membrane organization which may contribute 
to the potent anti-inflammatory effect observed clinical 
studies in NASH patients .

Disclosures:

Lei Ling - Employment: NGM Biopharmaceuticals, Inc .; Stock Shareholder: 
NGM Biopharmaceuticals, Inc .

Mei Zhou - Employment: NGM Biopharmaceuticals; Stock Shareholder: 
NGM Biopharmaceuticals

Marc Learned - Employment: NGM Biopharmaceuticals, Inc .; Stock 
Shareholder: NGM Biopharmaceuticals, Inc .

Stephen J . Rossi - Employment: NGM Biopharmaceuticals, Inc; Stock 
Shareholder: NGM Biopharmaceuticals, Inc

Alex M . DePaoli - Employment: NGM Biopharmaceuticals
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The effect of saroglitazar treatment on NAFLD 
Activity Score and Fibrosis Stage in a diet-in-
duced obese mouse model of biopsy-con-
firmed non-alcoholic steatohepatitis
Andreas Nygaard Madsen1, Aimo Kannt2, Maximilian Bielo-
huby2, Sanne Skovgaard Veidal1, Michael Feigh1, Niels Vrang1; 
1Gubra ApS, Copenhagen, Denmark; 2R&D Diabetes Division, 
Sanofi-Aventis Deutschland GmbH, Frankfurt, Germany

Aim: To evaluate the metabolic, biochemical and histo-
pathological effects of saroglitazar, a peroxisome 
proliferator activated receptor (PPAR) α/γ agonist, in a 
diet-induced obese (DIO) mouse model with biopsy-con-
firmed nonalcoholic steatohepatitis (NASH) . Methods: 
Male C57Bl/6J mice (5 weeks of age) were offered ad 
libitum access to a diet high in trans-fat, fructose and 
cholesterol to induce a DIO-NASH phenotype . After 33 
weeks, a liver pre-biopsy was obtained under isoflurane 
anesthesia . Only histologically-confirmed steatotic and 
fibrotic animals (steatosis score ≥2; Fibrosis Stage ≥1) were 
included and stratified into treatment groups to receive 
vehicle (PO, QD) or saroglitazar (3 mg/kg, PO, QD) for 8 
weeks of treatment . Lean controls receiving vehicle were 
included . At termination, blood plasma were collected 
for liver enzymes (alanine/aspartate aminotransferases; 
ALT/AST) and lipids (total cholesterol; TC, triglycerides; 
TG) . Furthermore, liver post-biopsies and tissue samples 
were obtained for histological, and biochemical analysis . 
Primary endpoints included a blinded histological assess-
ment of NAFLD Activity Score (NAS) (steatosis, inflam-
mation, ballooning degeneration) including Fibrosis 
Stage, which was supported by quantitative image anal-
ysis for steatosis and collagen 1a1 . Results: Saroglitazar 
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induced a weight loss of 18%, predominantly by reducing 
adiposity . Notably, saroglitazar did not influence hepato-
megaly . Plasma concentrations of ALT, total cholesterol 
and triglyceride were reduced in saroglitazar treated 
DIO-NASH mice . Liver TC and TG content were reduced, 
with the latter reaching levels similar to lean controls . In 
confirmation, liver steatosis content, by morphometric 
analysis, was markedly reduced, when compared to vehicle 
treated mice . Importantly, saroglitazar treatment reduced 
composite NAS (10/10 animals) by influencing all compo-
nents . Saroglitazar treatment did not influence liver 
collagen content as evaluated by hydroxyproline analysis 
and collagen 1a1 morphometry . Thus, saroglitazar did not 
significantly improve Fibrosis Stage (3/10 animals) when 
compared to vehicle . Conclusions: Treatment with sarogli-
tazar exerted pronounced metabolic effects in conjunction 
with anti-hepatosteatotic action . Furthermore, sarogli-
tazar improved NASH histopathology and reduced NAS . 
However, saroglitazar did not influence liver collagen 
content and the fibrosis Stage . The Gubra DIO-NASH 
mouse model demonstrates key hallmarks of metabol-
ic-derived nonalcoholic steatohepatitis including fibrosis . 
The pre-post liver biopsy approach allows for individual 
assessment of disease regression monitoring in relation to 
pharmacological intervention .
Disclosures:
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Niels Vrang - Consulting: MedImmune, Intercept Pharmaceuticals, Novo 
Nordisk; Stock Shareholder: Gubra

The following people have nothing to disclose: Andreas Nygaard Madsen, 
Sanne Skovgaard Veidal, Michael Feigh

2010
CB4209 and CB4211 Reduce the NAFLD 
Activity Score in the STAM Model of NASH, 
Reduce Triglyceride Levels, and Induce Selec-
tive Fat Mass Loss in DIO Mice
Kenneth C. Cundy1, Kent Grindstaff1, Rémi Magnan1, 
Wendy Luo1, Taishi Hashiguchi2, Jenna Holland3, Diego Perez-
Tilve3; 1CohBar, Inc., Menlo Park, CA; 2SMC Laboratories, Inc., 
Tokyo, Japan; 3Metabolic Disease Institute, University of Cin-
cinnati, Cincinnati, OH

Background: CB4209 and CB4211 are novel, improved 
peptide analogs of MOTS-c, a mitochondrially encoded 
peptide with a potential role in maintaining metabolic 
homeostasis . Metabolic dysfunction is a common under-
lying factor in the pathogenesis of many age-related 
diseases including, non-alcoholic fatty liver disease/steato-
hepatitis (NAFLD and NASH), obesity, type 2 diabetes, 
neurodegenerative disease, and cancer . The potential 
utility of CB4209 and CB4211 for the treatment of NASH, 
obesity, and type 2 diabetes was evaluated in preclin-
ical models using cultured adipocytes, DIO mice and the 
STAM® mouse model of NASH . Methods: CB4209 and 
CB4211 were evaluated in vitro for effects on stimulated 
lipolysis in 3T3-L1 cells or primary human adipocytes . 
Peptides were administered alone or in combination with 
liraglutide in various regimens for 10 - 21 days to 28 wk 
old DIO mice maintained on a high fat diet (60% kcal from 
fat) . Assessments included body weight, blood glucose, 
qNMR, food intake, serum biomarkers, and liver histo-
pathology compared to vehicle and liraglutide-treated 
controls . The peptides were further evaluated in the STAM 
mouse NASH model for 21 days (15 mg/kg BID), beginning 

at 6 wks of age and compared to vehicle treated STAM 
or normal mice . Results: CB4209 and CB4211 significantly 
inhibited both isoproterenol and forskolin-stimulated 
lipolysis in vitro in both species . Both peptides significantly 
reduced NAFLD activity score (NAS) in STAM mice without 
affecting body weight (NAS: CB4209: 3 .7; CB4211: 3 .1) 
versus vehicle treated animals (NAS: 4 .9)(P<0 .01) in STAM 
mice, without affecting body weight, and significantly 
reduced plasma ALT and liver triglyceride levels . In obese 
DIO mice, CB4209 and CB4211 significantly reduced body 
weight at 21 days and decreased liver steatosis vs vehicle 
control and liraglutide, with more selective fat mass loss 
than liraglutide . Serum ALT, AST, and triglyceride levels 
were significantly reduced . Subcutaneous dosing of both 
peptides showed a synergistic effect to liraglutide on liver 
steatosis . Conclusion: CB4209 and CB4211 reduce free fatty 
acid levels in adipocytes . Both peptides were effective 
in the STAM NASH model and produced significant and 
sustained weight loss in DIO mice, selectively decreasing 
fat mass and improving markers of liver damage .
Disclosures:

Kenneth C . Cundy - Management Position: CohBar, Inc .; Stock Shareholder: 
CohBar, Inc .

Taishi Hashiguchi - Employment: Stelic Institute & Co .
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2011
Metabolic and hepatic effects of clinical 
candidates liraglutide, elafibranor and obeti-
cholic acid in obese mouse models with 
diet-induced and biopsy-confirmed NASH
Michael Feigh, Sanne Skovgaard Veidal, Kirstine S. Tølbøl, 
Jacob Jelsing, Niels Vrang; Gubra, Hørsholm, Denmark

Background and Aims: To compare metabolic and hepatic 
effects of the clinical candidates liraglutide, a GLP-1 
agonist, elafibranor, a PPAR α/δ agonist, and obeticholic 
acid (OCA), being a FXR agonist, in dietary and genetically 
obese mouse models of diet-induced and biopsy-confirmed 
nonalcoholic steatohepatitis (NASH) including fibrosis . 
Methods: Male C57BL/6J and leptin-deficient Lepob/ob mice 
were fed a diet high in trans-fat, fructose and choles-
terol for a total of 33 weeks and 12 weeks, respectively, 
prior to collection of liver biopsy . Histologically confirmed 
steatotic and fibrotic animals were stratified into 
DIO-NASH (C57) and ob/ob-NASH treatment groups and 
treated for 8 weeks with vehicle (PO, QD), liraglutide (0 .2 
mg/kg, SC, BID), elafibranor (30 mg/kg, PO, QD) or OCA (30 
mg/kg, PO, QD) . Terminal liver post-biopsies and plasma 
samples were obtained for histological and biochemical 
analysis . Primary endpoints included a blinded histolog-
ical evaluation of NAFLD Activity Score (NAS) (steatosis, 
inflammation, ballooning degeneration) including Fibrosis 
Stage for individual changes (pre-post biopsy) and image 
analysis for steatosis, inflammation and collagen depo-
sition . Secondary endpoints included metabolic parame-
ters and biochemical assessment . Results: Liraglutide and 
elafibranor treatment induced a weight loss of approxi-
mately 10% in both DIO-NASH and ob/ob-NASH mice with 
no effect of OCA on body weight . OCA and liraglutide 
reduced liver weight in both models, whereas elafibranor 
increased liver size . Notably, all treatments exerted an 
anti-steatohepatitis action in DIO-NASH mice resulting in 
significantly reduced composite NAS (Elafibranor; 10/10 
mice, OCA; 8/10 mice, Liraglutide; 7/10 mice) . In contrast, 



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 1065A

 Denotes AASLD Presidential Poster of Distinction

for ob/ob-NASH mice, elafibranor (10/10 mice) and OCA 
(11/11 mice) significantly reduced composite NAS, with no 
effect of liraglutide . Furthermore, only elafibranor signifi-
cantly reduced liver fibrosis stage in DIO-NASH (6/10 mice) 
and ob/ob-NASH (10/10 mice), which was also confirmed 
by reduction in collagen 1a1 deposition . In addition, OCA 
treatment reduced collagen deposition in DIO-NASH mice . 
Conclusions: Pharmacological intervention with liraglu-
tide, OCA and elafibranor showed diverse metabolic and 
hepatic efficacy profiles in dietary and genetically obese 
mouse models of diet-induced fibrotic NASH . Impor-
tantly, elafibranor and OCA reduced composite NAS in 
both DIO-NASH and ob/ob-NASH mice, whereas liraglutide 
reduced composite NAS in DIO-NASH mice only . Notably, 
elafibranor exerted anti-fibrotic effects and improved liver 
Fibrosis Stage in both DIO-NASH and ob/ob-NASH mice . 
Disclosures:

Jacob Jelsing - Stock Shareholder: Gubra ApS
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2012
Fully human in vitro gut-liver model of non-al-
coholic steatohepatitis
Tomasz Kostrzewski, Palomer Maraver, Mohsen Shaeri, 
Sophie Snow, David Hughes; CN Bio Innovations Ltd, Welwyn 
Garden City, United Kingdom

Non-alcoholic fatty liver disease (NAFLD) represents a wide 
spectrum of liver abnormalities with the most severe cases 
involving progressive liver injury in the form of non-alco-
holic steatohepatitis (NASH) . Key characteristics of NASH 
include lipid accumulation in hepatocytes, chronic inflam-
mation and collagen deposition, leading to fibrosis . The 
interaction between the liver and the gut (the “gut-liver 
axis”), plays a critical role in NAFLD onset and progression . 
Dietary factors and gut microbiota can both alter intes-
tinal barrier function, leading to metabolic endotoxemia 
and low-grade inflammation which will contribute to the 
development of NAFLD . There is a requirement for better 
pre-clinical models to understand the molecular mecha-
nisms underlying NAFLD/NASH . Particularly models that 
mimic disease progression in the liver with linked inter-
actions to the gut, adipose tissue and immune system will 
have the highest translational relevance . We have devel-
oped a human in vitro NASH liver model, utilising primary 
human hepatocytes, Kupffer and hepatic stellate cells, 
which are co-cultured in the perfused cell culture system 
LiverChip™ . The cells were cultured at physiological ratios, 
in high fat media, which induced steatosis in the hepato-
cytes, as well as promoting a pro-inflammatory and pro-fi-
brotic phenotype . Inflammatory signals (e .g . IL-6) could be 
further enhanced through the addition of immuno-stim-
ulatory molecules (e .g . LPS) . Fibrotic markers, including 
pro-collagen 1 and fibronectin, were also upregulated in 
the model, but these were not enhanced by the addition 
of immune stimuli . To enhance the translational relevance 
of this model we combined the NASH liver model with an 
in vitro gut model to allow the interactions of the two 
organs to be studied . We established that inflammatory 
signals, including TNFα, could modulate the epithelia 
integrity of a Caco-2 gut model, with a 25% reduction 
observed after 24h of exposure . When the gut model was 
combined with the NASH liver model, we observed the 

chronic inflammatory signals produced by the liver caused 
a reduction in gut epithelia integrity . If bacterial products 
(e .g . LPS) were dosed into the apical gut compartment 
these leaked out following exposure to the signals from 
the NASH liver . The release of these products ultimately 
caused further inflammation of the liver, mimicking the 
processes that occur in clinical NASH . This multi-organ in 
vitro NASH model is well suited to exploring the molecular 
mechanisms that underlie the development and progres-
sion of human NASH, will be a useful tool for analysing the 
efficacy of novel anti-NASH therapeutics and exploring the 
importance of the gut-liver axis .
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2014
Apical Sodium-Dependent Bile Acid Trans-
porter Inhibition with Volixibat Impacts Meta-
bolic and Physiologic Parameters Associated 
with the Development of Nonalcoholic Steato-
hepatitis (NASH) in a High-Fat Diet-Fed Mouse 
Model
Cynthia Wilkins-Port1, John McNulty1, Robert Kleemann2, 
Kanita Salic2, Melissa Palmer1; 1Shire LLC, Lexington, MA; 
2TNO Metabolic Health Research, Leiden, Netherlands

Background: Regulation of bile acid (BA) homeostasis is 
disrupted in NASH, with serum BA levels increasing by up 
to twofold over normal . Elevated BAs may trigger inflam-
matory responses and oxidative stress that contribute to 
liver injury . Volixibat blocks BA reabsorption by inhibiting 
the apical sodium-dependent bile acid transporter (ASBT), 
thereby increasing fecal BA excretion and forcing the liver 
to synthesize new BAs from cholesterol . Objective: To 
determine whether ASBT inhibition has beneficial effects 
on metabolic and physiologic parameters associated with 
the development of NASH, we evaluated volixibat treat-
ment in a high-fat diet-fed (HFD), low-density lipoprotein 
receptor-deficient (LDLr-/-) mouse model . Methods: Male 
mice were fed normal chow or a HFD for 24 weeks . In the 
HFD group, mice received volixibat (5 mg/kg, 15 mg/kg or 
30 mg/kg) orally by admix or no treatment (control) during 
this time . Interim and final analyses included: body weight, 
food intake, glucose, insulin, fecal and plasma BAs, liver 
and plasma lipids, liver enzymes, liver histology and genetic 
profiling of NASH-associated markers . Results: Compared 
with HFD control mice, volixibat treatment resulted in 
time- and dose- dependent increases in total fecal BA, 
decreases in specific plasma BAs and significant decreases 
in plasma and hepatic cholesterol and triglyceride levels . 
Volixibat treatment also resulted in dose-dependent 
decreases in ALT and AST, suggesting attenuation of HFD 
induced liver damage . Significant decreases in hepatocel-
lular hypertrophy, as well as a trend towards decreases in 
steatosis and inflammatory cell aggregates were observed 
with volixibat . NAFLD Activity Scores decreased by up to 
one point across all dose groups, driven by reductions in 
steatosis and inflammation . Volixibat had no effect on 
food intake or body weight; however, HFD-dependent 
elevations in VLDL, LDL, insulin and white adipose tissue 
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levels were reduced . Gene expression patterns demon-
strated that volixibat had a corrective effect on the activity 
of master regulators of energy metabolism such as PGC-1β, 
INSR, ESRRA and SREBF . Conclusions: Volixibat treatment 
altered the BA pool distribution in plasma and feces as 
predicted by its mechanism of action, and exerted benefi-
cial effects related to lipid processing and energy metabo-
lism . Histologic analyses suggested that volixibat reduced 
elements of HFD-induced lobular inflammation . These 
observations were supported by gene expression patterns 
indicating that volixibat may reduce oxidative stress by 
counter-regulating HFD-induced mitochondrial dysfunc-
tion . These results support further evaluation of volixibat 
treatment in patients with NASH .
Disclosures:
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Shareholder: Shire

The following people have nothing to disclose: Robert Kleemann, 
Kanita Salic

2015
A novel ASBT inhibitor, Benzamide Derivative 
IMB17-15 repressed NAFLD development in 
high fat diet-fed Syrian golden hamster
Maoxu Ge1, Jinfeng Ren1, Shi-Ying Cai2, Yucheng Wang1, 
Rongguang Shao1, Juxian Wang1, Hongwei He1; 1Institute 
of Medicinal Biotechnology, Peking Union Medical College, 
Chinese Academy of Medical Sciences, Beijing, China; 2Yale 
university, school of medicine, New Haven, CT

Background: Non-alcoholic fatty liver disease (NAFLD) 
is one of the most common chronic liver diseases in the 
world, but safe and effective therapies are in need . Recent 
studies indicate that manipulating bile acid homeostasis 
by blocking ileal bile acid transporter ASBT may achieve 
therapeutic effects . Therefore, we developed a novel 
ASBT inhibitor, N- (3,4-o-dichlorophenyl) -2- (3-trifluo-
romethoxy) benzamide, also named IMB17-15 . Aims: To 
assess therapeutic effects of IMB17-15 in vivo, the Syrian 
golden hamster, because its lipid profile is more similar to 
human than that of the mouse . To also investigate molec-
ular mechanism of action in human hepatic cells . Methods: 
Syrian golden hamsters were fed with high fat diet (HFD, 
15%fat+1%cholasterol,) to induce NAFLD, and 400mg/
kg IMB17-15 was gavaged daily for 21 days . Samples of 
serum, liver, and feces were collected for further analyses . 
The human hepatocyte cell line, HL-7702, was treated 
with oleic acid (0 .6mM, OA) with or without IMB17-15 . 
Gene expression knockdown was used to study molec-
ular mechanism . Results: Treatment of IMB17-15 signifi-
cantly repressed the weight gain and liver/body weight 
ratio after HFD feeding . Serum levels of ALT, AST, total 
cholesterol and triglyceride were also significantly lower 
in IMB17-15 treated animals than in their HFD control, 
whereas increased levels of fecal bile acid were found in 
IMB17-15 treated animals . H&E liver histology revealed 
that IMB17-15 alleviated the degree of liver steatosis and 
also reduced the lobular inflammation . Gene mRNA anal-
ysis revealed that IMB17-15 treatment reduced ileal Fxr 
and Fgf15 expression, increased hepatic Cyp7a1 expres-
sion, and reduced hepatic expression of TNFα, IL-1β and 
IL-6 in HFD fed animals . Further analysis of liver tissues 
demonstrated that IMB17-15 stimulated AMPKα phos-
phorylation and PPARα expression . These observations 

was also reproduced in OA-induced HL-7702 cells, where 
reduced lipid deposition were also found . In addition, 
IMB17-15 (5uM) stimulated CYP7A1 expression in HL-7702 
cells . Detailed mechanistic studies indicate that this stimu-
lation is PPARα dependent because knockdown of PPARα 
abolished IMB17-15 up-regulation of CYP7A1 in HL-7702 
cells . Conclusion: A novel ASBT inhibitor IMB17-15 protects 
Syrian golden hamster against HFD induced NFALD by 
manipulating bile acid and lipid homeostasis . IMB17-15 
also reduces lipid deposition in human hepatic cell lines, 
suggesting it poses a potential therapy for patients with 
NAFLD .
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2016
PBI-4050 Reduces Liver Damage in a High-Fat 
Diet Mouse Model of Obesity and Metabolic 
Syndrome
Brigitte Grouix, François Sarra-Bournet, Mikaël Tremblay, 
Alexandra Felton, Pierre Laurin, Lyne Gagnon; Prometic Bio-
Sciences Inc., Laval, QC, Canada

Background: Non-alcoholic fatty liver disease (NAFLD) 
represents a major public health epidemic worldwide . 
PBI-4050, a novel first-in-class orally active compound, 
is currently in clinical phase II in diabetic patients with 
metabolic syndrome . The aim of this study was to investi-
gate the effects of PBI-4050 in a mouse model of high-fat 
diet-induced obesity and NAFLD . Methods: C57BL/6 mice 
were fed with either a standard or a high-fat diet (HFD, 
Harlan, TD .06414) for 14 weeks . These mice were divided 
in three groups [Normal chow, HFD + vehicle, and HFD + 
PBI-4050 (200 mg/kg, oral once a day)], and treated for an 
additional six weeks . Blood biochemistry, liver histology, 
as well as liver and white adipose tissue (WAT) pro-inflam-
matory/fibrotic gene expression were examined . Results: 
Histology analysis showed a significant reduction of 
hepatic steatosis and ballooning by PBI-4050 . To further 
characterize the activity of PBI-4050, quantitative RT-PCR 
analysis of pro-fibrotic markers was performed, demon-
strating that PBI-4050 reduced collagen types I and III, 
CTGF, MMP-2, and TIMP-1 gene expression in the liver, as 
well as MCP-1, MMP2, and collagen type I gene expression 
in WAT . In oral glucose tolerance test, PBI-4050 increased 
glucose metabolism compared to the HFD control group . 
Serum triglycerides level was significantly reduced by 
PBI-4050 . Moreover, adiponectin gene expression, which 
was down-regulated in WAT of the HFD control group, 
was significantly increased by PBI-4050 . Conclusions: Treat-
ment with PBI-4050 decreased NAFLD and pro-inflamma-
tory/fibrotic profile in liver and white adipose tissues of 
mice with diet-induced obesity, and improved glucose and 
lipid metabolism . These data suggest an important clinical 
application of PBI-4050 in preventing liver diseases .
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Lyne Gagnon - Management Position: Prometic BioSciences Inc .; Stock 
Shareholder: Prometic Life Sciences Inc .

2017
PBI-4547 Reverses Liver Steatosis and Fibrosis, 
and Improves Metabolic Syndrome in ob/ob 
Mice
Brigitte Grouix, François Sarra-Bournet, Marie-Pier Clout-
ier, Alexandra Felton, Mikaël Tremblay, Jonathan Richard, 
Liette Gervais, Pierre Laurin, Lyne Gagnon; Prometic BioSci-
ences Inc., Laval, QC, Canada

Background: Obesity and its resulting metabolic distur-
bances are major health threats and the main cause of 
a host of diseases, including non-alcoholic fatty liver 
disease (NAFLD) . PBI-4547, a novel first-in-class orally 
active compound, has been shown to improve fibrosis in 
CCl4-induced liver injury . This study examined the effect of 
PBI-4547 in ob/ob mice, a model of NAFLD . Methods: ob/ob 
mice (6 weeks old) were treated with vehicle or PBI-4547 
(10 and 50 mg/kg, oral once a day) from day 1 through 
105 . Liver and white adipose tissue (WAT) histology were 
evaluated, as well as liver pro-inflammatory/fibrotic 
gene expression . Blood glucose, serum triglyceride, 
and adiponectin levels were examined . Results: ob/ob 
mice displayed severe liver steatosis and hepatocellular 
ballooning which was reversed with PBI-4547 treatment . 
Furthermore, PBI-4547 reduced TNF-α, collagen type 
I and III, MMP-2, and TIMP1 gene expression in liver . In 
oral glucose tolerance test, PBI-4547 increased glucose 
metabolism . Serum cholesterol and triglyceride levels were 
significantly reduced by PBI-4547 . In addition, serum level 
of adiponectin was reduced in ob/ob-non-treated mice, 
and increased in PBI-4547-treated mice . Histomorphom-
etry analysis performed on WAT showed that PBI-4547 
treatment significantly reduced fibrosis, inflammatory 
cell infiltration, and adipocyte size . Conclusions: PBI-4547 
is a potential novel therapy for non-alcoholic fatty liver 
disease, obesity, and associated metabolic syndrome .
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2018
PPARα interplays with CYP2A5 to protect 
against fatty liver disease
Xue Chen, Yongke Lu; Health Sciences, East Tennessee State 
University, Johnson City, TN

Background: PPARα is a chief regulator for lipid metabo-
lism in liver . Alcoholic and non-alcoholic fatty liver disease 
are more severe in PPARα knockout (pparα-/-) mice than in 
wild type (WT) mice . CYP2A6 (CYP2A5 in mice) is mainly 

expressed in the liver . CYP2A6 expression is increased in 
patients with alcoholic or non-alcoholic fatty liver disease . 
In mice, CYP2A5 is induced by alcohol and alcoholic fatty 
liver was more pronounced in CYP2A5 knockout (cyp2a5-

/-) mice than in WT mice, suggesting a protective effect 
of CYP2A5 on alcoholic fatty liver disease . Interestingly, 
PPARα was upregulated in cyp2a5-/-mice . In this study, 
we examine whether CYP2A5 interplays with PPARα to 
regulate hepatic lipid metabolism . Methods: To investi-
gate the interaction between PPARα and CYP2A5, CYP2A5 
and PPARα double knockout (ppara-/-/cyp2a5-/-) mice were 
created by crossing cyp2a5-/- mice with pparα-/- mice . 
High fat diet (HFD) was fed for up to 3 months to induce 
non-alcoholic fatty liver disease . During the 3-month 
HFD feeding, some mice were treated with binge alcohol 
by gavage at 2 .5 g/kg, twice a week, for total 6 weeks . 
The mice were sacrificed after an overnight fast . Blood 
and liver samples were collected for biochemical assays 
and pathological evaluation . Results: After HFD feeding, 
body weight gain and fatty liver were induced in cyp2a5-

/- mice to a greater extent than in WT mice . Hepatic basal 
PPARα was elevated in cyp2a5-/- mice, but HFD feeding 
did not further increase PPARα in cyp2a5-/- mice while 
PPARα was induced in WT mice . To examine the relation-
ship between PPARα and CYP2A5, HFD-induced fatty liver 
disease were compared in cyp2a5-/- mice, pparα-/- mice 
and ppara-/-/cyp2a5-/- mice . After HFD feeding, fatty liver 
and inflammation were comparable in cyp2a5-/- mice 
and pparα-/- mice, but they were more severe in ppara-

/-/cyp2a5-/- mice; liver fibrosis and many unique nodules 
were observed in liver sections from ppara-/-/cyp2a5-/- mice 
but not in those from cyp2a5-/- mice or pparα-/- mice . Binge 
alcohol enhanced hepatic fat accumulation, inflammation 
and fibrogenesis in ppara-/-/cyp2a5-/- mice to a greater 
extent than in cyp2a5-/- mice . Conclusion: HFD-induced 
fatty liver disease was more severe in cyp2a5-/- mice than 
in WT mice, suggesting a protective effect of CYP2A5 . 
After HFD feeding, the ppara-/-/cyp2a5-/- mice exhibited 
more severe fatty liver disease than in cyp2a5-/- mice or 
ppara-/- mice, and binge alcohol enhanced HFD-induced 
liver disease more strikingly in ppara-/-/cyp2a5-/- mice than 
other mice, suggesting that PPARα interplays with CYP2A5 
to regulate hepatic lipid metabolism and protect against 
fatty liver disease .
Disclosures:

The following people have nothing to disclose: Xue Chen, Yongke Lu

2019
The Dual Amylin and Calcitonin Receptor 
Agonist, KBP-089, Reduces Liver Steatosis, 
Inflammation and Fibrosis Stage in High Fat, 
High Cholesterol Fed Rats
Sofie Gydesen, Samuel J. Daniels, Anna T. Larsen, Nina Sonne, 
Morten A. Karsdal, Kim Henriksen; sgy@nordicbio.com; Nordic 
Bioscience, Herlev, Denmark

Insulin sensitizers such as the different PPAR agonists have 
shown promise as therapies for nonalcoholic steatohep-
atitis (NASH), and while these agents have proven effi-
cacious with regards to hepatic histology and glucose 
control – their use is limited by the conservative bene-
ficial effects and the undesired side effects associated 
with their use, namely weight gain . Here we present a 
highly potent dual amylin- and calcitonin receptor agonist, 
KBP-089, and evaluate the effect on body weight, glucose 
control as well as different hepatic features of NASH in 
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rats . 6-week-old rats received a high fat diet (HFD) for 8 
weeks to induce significant obesity followed by a high 
fat, high cholesterol and cholate diet (HFCC) for 56 days . 
After HFD, the rats were assigned into treatment groups 
receiving either vehicle (saline) or KBP-089 in four doses . 
All the rats were dose escalated weekly starting from the 
lowest dose 0 .625 μg/kg and to 1 .25, 2 .5 and 5 .0 μg/kg, 
respectively . 8 weeks of KBP-089 treatment significantly 
reduced body weight – 16 .5% in the group receiving 
the highest dose – reduced overall adiposity, and the 
HFCC diet induced hepatomegaly was dose-dependently 
reduced; a reduction, which was equalized when, normal-
ized to the individual body weight . Additionally, KBP-089 
treatment reduced total triglyceride and AST levels . At 
the histological level, the HFCC feeding induced massive 
lipid accumulation, ballooning and inflammation as well 
as perisinusoidal and periportal fibrosis – some of the 
livers even bridging fibrosis . Notably, after treatment with 
KBP-089 for 8 weeks, this inappropriate storage of lipids, 
ballooning, and inflammation were reduced by treatment 
with KBP-089, hence significantly reducing the combined 
NAFLD activity score . Moreover, KBP-089 significantly 
reduced the fibrosis stage by approximately 60% . Finally, 
treatment with KBP-089 improved glucose tolerance and 
enhanced insulin action during and oral glucose toler-
ance test, resulting in significantly reduced AUC values 
for both glucose and insulin . In conclusion, KBP-089 is a 
weight reducing agent, which improves insulin action and 
hepatic features of NASH, hence revealing the potential 
of KBP-089 as a novel therapeutic target for the treatment 
NASH .
Disclosures:

Samuel J . Daniels - Employment: Nordic Bioscience A/S

Morten A . Karsdal - Management Position: Nordic Bioscience; Stock 
Shareholder: Nordic Bioscience

Kim Henriksen - Employment: Nordic Bioscience; Stock Shareholder: Nordic 
Bioscience

The following people have nothing to disclose: Sofie Gydesen, 
Anna T . Larsen, Nina Sonne

2020
Liver Rhythms and Bile Acid Metabolism in 
Mice Fed Chronic Alcohol + Binge
Jessica M. Ferrell, Ajay C. Donepudi, Andrea Simeone, 
John Chiang; Department of Integrative Medical Sciences, 
Northeast Ohio Medical University, Rootstown, OH

Introduction: Dysregulation of circadian rhythms (e .g ., 
disruptive sleeping patterns, shift work, etc .) negatively 
affects human health and is associated with increased 
incidence of inflammation, Type II diabetes and obesity . 
Recent studies suggest alcohol consumption also disturbs 
circadian rhythms of bile acid and lipid synthesis, and 
disturbances in rhythms contribute to the development of 
obesity and symptoms of metabolic syndrome in humans, 
including fatty liver and dyslipidemia, which are hallmark 
symptoms of alcoholic liver disease . Here, we examined 
the effects of alcohol on rhythms in gene expression and 
bile acid and lipid metabolism in mice fed chronic ethanol 
plus an ethanol binge to delineate the contribution of 
disrupted rhythms to the development of alcoholic liver 
disease . Methods: Wild type male C57BL/6J mice were 
isocalorically pair-fed liquid Lieber-DeCarli control or 
ethanol diet for ten days and were given either maltose 
(control) or ethanol by gavage (representing a binge 
drinking episode) on day 11 at ZT 2 . Mice were sacrificed 
at 6 time intervals over 24 hr to obtain lipid, bile acid and 

gene expression profiles . Results: ALT and AST increased, 
particularly at ZT 10 and 14 . Circadian rhythms of liver 
clock genes were suppressed, including Clock, Bmal1, Per1 
and Per2 and expression of the clock-controlled bile acid 
regulator Dbp was suppressed, as was the rate-limiting 
bile acid synthesis gene Cyp7a1 . Ethanol feeding shifted 
triglyceride metabolism towards increased storage in the 
liver with decreased hepatic free fatty acids . Lastly, key 
genes involved in liver lipid metabolism were altered, 
including arrhythmic suppression of Cpt1a and signifi-
cant induction of Mttp and ApoCIII . Conclusion: Chronic 
ethanol + binge suppresses clock gene expression in 
the liver, renders many key hepatic regulatory genes 
arrhythmic, and drives a shift toward increased triglyceride 
storage and decreased free fatty acid content in the liver . 
These changes may contribute to the disrupted metabolic 
consequences of alcoholic liver disease .
Disclosures:

The following people have nothing to disclose: Jessica M . Ferrell, 
Ajay C . Donepudi, Andrea Simeone, John Chiang

2021
The CD25 expression on CD4+ FoxP3- T cells in 
non-alcoholic fatty liver disease
Takuya Seike, Eishiro Mizukoshi, Toshikatsu Tamai, 
Takeshi Terashima, Noriho Iida, Tatsuya Yamashita, 
Kuniaki Arai, Kazutoshi Yamada, Shuichi Kaneko; Kanazawa 
University, Ishikawa, Japan

Background: Recently, the association between the patho-
genesis of non-alcoholic fatty liver disease (NAFLD) and 
hepatic free fatty acids (FFAs) and the activation of hepatic 
CD4+ T cells was established . In this study, we focused on 
the IL-2 receptor α-chains (CD25), which are known as 
an activation marker of T cells, and examined the rela-
tionship between CD25 expression on CD4+ T cells in the 
peripheral blood and the pathogenesis in patients with 
NAFLD . In this study, we select CD4+ FoxP3− T cells because 
CD25 expression is upregulated by forkhead box P3 
(FoxP3) which is the master gene of the regulatory T cells . 
Methods: Staining of CD4+ T cells for CD45RA revealed 
the following two subpopulations: naïve T cells (CD45RA+) 
and memory T cells (CD45RA−) . Using flow cytometry, we 
analyzed CD25 expression in naïve T cells and memory 
T cells that were derived from frozen peripheral blood 
lymphocytes collected from 40 patients with NAFLD that 
underwent liver biopsy . We examined the relationships 
between the frequency of CD25+ T cells and laboratory 
data, plasma/hepatic FFAs that were measured using gas 
chromatography, or histological findings (ballooning, 
steatosis, fibrosis, and lobular inflammation, according 
to NAFLD activity score) . In 16 patients with NAFLD that 
underwent serial liver biopsy, the relationship between 
the frequency of CD25+ T cells at the time of diagnosis and 
the progression of each histological finding was examined . 
Non-alcoholic fatty liver (NAFL) was defined as Matteoni 
types 1 and 2, whereas non-alcoholic steatohepatitis 
(NASH) was defined as Matteoni types 3 and 4 . Results: 
In a comparison between NAFL and NASH, the frequency 
of CD25+ naïve T cells was significantly higher in patients 
with NASH than in those with NAFL (p = 0 .0043), but not 
that of CD25+ memory T cells . The frequency of CD25+ 
naïve T cells was positively correlated with AST (r = 0 .42), 
ALT (r = 0 .34) and P3P (r = 0 .45) . In addition, the frequency 
of CD25+ naïve T cells was positively correlated with the 
Fibrosis score (r = 0 .44) and Lobular inflammation score 
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(r = 0 .35) histologically . There was negative correlation 
between the frequency of CD25+ naïve T cells and hepatic 
C18:0/C16:0, and no correlation with plasma FFAs . The 
frequency of CD25+naïve T cells at the time of diagnosis 
was significantly higher in cases with increasing of Fibrosis 
or Lobular inflammation score than in non-increasing 
cases in serial biopsy . Conclusion: Thus, CD25 expression in 
CD4+CD45RA+FoxP3− T cells was related to hepatic FFAs, 
and might be involved in pathogenesis of NAFLD .
Disclosures:

Shuichi Kaneko - Grant/Research Support: MDS, Co ., Inc, Chugai Pharma ., 
Co ., Inc, Toray Co ., Inc, Daiichi Sankyo ., Co ., Inc, Dainippon Sumitomo, Co ., 
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Japan, Takeda ., Co ., Inc
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2022
Role of CREB regulated transcription co-ac-
tivator 3 (Crtc3) in fasting and diet-induced 
fatty liver
Tin A. Than, Sanda Win, Jun Zhang, Robert W. Min, Alex-
ander Chen, Jannel Liu, Christina Oo, Nabil Noureddin, 
Neil Kaplowitz; Medicine, GI/Liver Division, Univ Southern 
California, Los Angeles, CA

Introduction: Crtc2 and 3 are expressed in liver . Crtc2 is 
activated by glucagon and regulates gluconeogenesis in 
early phase after fasting, whereas we previously have 
shown that Crtc3 is activated by mitochondrial stress and 
regulates a prolonged phase of nuclear encoded mito-
chondrial biogenesis . Aim: Determine the role of Crtc2 
versus Crtc3 in fasting and diet-induced fatty liver . Results: 
10-week old male mice received adeno shCrtc2 or adeno 
shCrtc3, and 2 weeks after adenovirus injection mice were 
fasted 24h . Knockdown of Crtc3 greatly enhanced fasting 
steatosis whereas knockdown of Crtc2 had equivalent 
level of lipid accumulation as control adeno shlacZ . High 
fat diet (12 week) caused marked decrease in expression 
of Crtc3 and mitochondrial proteins (eg . Cyt c) but had no 
effect on Crtc2 expression, and then mice received adeno 
Crtc3 or adeno lacZ and were switched to chow diet . One 
week after adenovirus mediated Crtc3 expression, adeno 
Crtc3 restored Crtc3 levels and decreased liver fat, but 
adeno lacZ did not restore Crtc3 or decrease liver fat . We 
generated liver specific inducible deletion of Crtc3 in adult 
mice (Crtc3LPC-KO) . Compared to littermate Crtc3f/f, Crtc3 
deletion caused marked decrease in expression of mito-
chondrial genes such as mitochondrial encoded subunits 
of complex I and IV (mt-Nd1, mt-Nd3, mt-Nd5, mt-Nd6 
and mt-Co1) suggesting the key role of Crtc3 in regula-
tion of mRNA of mitochondrial genes presumably through 
expression of nuclear mitochondrial biogenesis . We iden-
tified multiple degradative fragments of Crtc3 in normal 
liver mitochondria . Therefore, we hypothesized that the 
loss of Crtc3 in HFD may be due to increased mitochon-
drial degradation of Crtc3 . We addressed this in HEK293 
cells exposed to palmitic acid (250-500uM) . This led to a 
rapid loss of Crtc3 but not Crtc2 without a change in mito-
chondrial mass . To support the hypothesis that Crtc3 is 
normally degraded by mitochondria, we examined CRISPR 
deletion of mitochondrial proteases such as PMPCB, 
IMMP1L, IMMP2L, YME1L1 and LonP1 . Deletion of each 
led to the prevention of PA induced loss of Crtc3 . Conclu-
sions: Although both Crtc2 and 3 are expressed in normal 

liver, Crtc3 preferentially regulates mitochondrial biogen-
esis . Deletion of Crtc3 impairs mitochondrial biogenesis . 
HFD induced NAFLD is associated with marked decrease in 
Crtc3 . Fatty acid induced increased mitochondrial uptake 
and degradation of Crtc3 may be a contributing factor . 
Restoring Crtc3 expression diminished diet induced fatty 
liver . Therefore, dysregulation of Crtc3 expression may be 
an important factor in the pathogenesis of NAFLD .
Disclosures:
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2023
Inhibition of microRNA-200b/c improved liver 
inflammation and liver fibrosis in NASH model 
mice
Masato Nakamura, Tatsuo Kanda, Shingo Nakamoto, 
Shuang Wu, Shin Yasui, Hitoshi Maruyama, Naoya Kato; Gas-
troenterolgy, Chiba university, Chiba, Japan

Background and Aims: Non-alcoholic steatohepatitis 
(NASH) occasionally causes cirrhosis and hepatocellular 
carcinoma worldwide . NASH is one of the medical concerns 
and drugs for NASH are now challenging and under devel-
opment . MicroRNAs (miRs) are small RNAs consisting 
of 19-22 nucleotides, which negatively regulate many 
target genes mainly at transcriptional levels . Recently, 
miRs were focused as potential therapeutic targets on 
many diseases . We evaluated the expression of miRs in 
the liver of NASH model mouse . According to the results, 
we focused on miR-200b/c . MiR-200b/c target a transcrip-
tional repressor, zinc finger E-box-binding homeobox 1 
[ZEB1], and ZEB1 in turn negatively regulates miR-200b/c . 
We examined the influences of increased miR-200b/c and 
dysregulation of this double negative feedback loop on 
pathogenesis of NASH . Methods: Methionine-choline defi-
cient diet (MCDD) mice were used as NASH model . The 
expression of miRs in the liver was screened by real-time 
PCR-based array and we found that miR-200b/c were one 
of the most up-regulated miRs . The expression levels of 
miR-200 family of human liver biopsy specimen from 32 
non-alcoholic fatty liver disease (NAFLD) patients (Non-al-
coholic fatty liver [NAFL], n=5; NASH, n=16; and NASH with 
cirrhosis [NASH-LC], n=11) were assessed by real-time PCR 
with ΔΔCT methods . HepG2 cells were transfected with 
miR-200b mimic and the production of inflammatory 
cytokines after palmitic acid stimulation was measured by 
real-time PCR . Finally, the effects of miR-200b/c inhibitor 
administration through tail vein on hepatic inflammation 
and liver fibrosis of MCDD mice were examined . Results: 
MiR-200b-3p, miR-223-3p, miR-374-5p, miR-142a-3p and 
miR-199-3p were significantly up-regulated . MiR-192-3p, 
miR-122-5p and miR-148a-3p were significantly down-reg-
ulated in MCDD mice compared with control mice . Up-reg-
ulation of miR-200b was also confirmed by real-time PCR . 
Among 32 NAFLD patients, miR-200b expression in the liver 
was higher in patients with NASH, especially those with 
NASH-LC, than those with NAFL . Introduction of miR-200b 
mimic in HepG2 cells significantly promoted production of 
TNFα and IL-6 . In vivo inhibition of miR-200b significantly 
reduced serum ALT levels, expressions of inflammatory 
genes (such as CCL2, F4/80 and Iba1) and fibrotic genes 
(such as TGFβ, ACTA2 and COL1A1), and fibrotic area on 
liver section . Furthermore, knockdown of ZEB1 signifi-
cantly promoted production of TNFα and IL-6 in HepG2 
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cells . Conclusion: Increased miR-200b and down-regula-
tion of ZEB1 are involved in the progression of hepatic 
inflammation and liver fibrosis in NASH . MiR-200b could 
become a therapeutic target in NASH .
Disclosures:

Tatsuo Kanda - Grant/Research Support: MSD K .K ., CHUGAI 
PHARMACEUTICAL CO ., LTD, Abbvie, Sysmex; Speaking and Teaching: 
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2024
Acute mitochondrial pyruvate carrier-depen-
dent and -independent effects of MSDC-0602 
in hepatocytes on insulin sensitivity and NASH 
endpoints in mice.
Kyle S. McCommis1, William McDonald2, Jerry R. Colca3, 
Brian Finck1; 1Washington Univ--EPS, St. Louis, MO; 2Meta-
bolic Solutions Development Co., Kalamazoo, MI; 3Cirius Ther-
apeutics, Kalamazoo, MI

Background Insulin resistance is a factor in the develop-
ment and progression of NASH and insulin-sensitizers have 
shown promise for treating this condition . A next gener-
ation insulin sensitizer, MSDC-0602, binds and inhibits 
the mitochondrial pyruvate carrier 2 (MPC2) and many of 
the acute effects of MSDC-0602 on pyruvate metabolism 
require MPC2 . This study sought to differentiate the acute 
MPC2-dependent effects of MSDC-0602 on insulin sensi-
tivity and NASH endpoints from those responses that do 
not require MPC by using liver-specific MPC2-/- (LS-MPC2-
/-) mice . Methods WT and LS-MPC2-/- mice were fed a 60% 
fat diet for 20 weeks and then intraperitoneal glucose 
tolerance tests (GTT) were performed . Three days later, 
mice were randomized to receive a single gavage of vehicle 
or 30 mg/kg MSDC-0602 . Twenty hours later, another GTT 
was conducted and mice were sacrificed for plasma and 
tissue collection immediately after . Results Weight gain on 
high fat diet was similar between WT and LS-MPC2-/- mice, 
yet LS-MPC2-/- mice were more glucose tolerant than WT 
mice during a GTT . A single dose of MSDC-0602 markedly 
improved glucose tolerance in WT mice, but MSDC-0602-
treated LS-MPC2-/- mice exhibited no further reductions 
in glucose concentrations . On the other hand, MSDC-0602 
treatment led to reduced plasma insulin concentrations in 
both WT and LS-MPC2-/- mice suggesting liver MPC-inde-
pendent effects on insulin sensitivity . MSDC-0602 treat-
ment of WT mice or hepatocyte-specific genetic deletion 
of MPC2 significantly lowered plasma ALT, but there 
was no additive effect of MSDC-0602 in LS-MPC2-/- mice . 
Hepatic gene expression for markers of stellate cell acti-
vation, fibrosis, and extracellular matrix remodeling were 
all significantly reduced by MSDC-0602 in WT mice . Inter-
estingly, fibrosis markers were also significantly reduced 
in LS-MPC2-/- livers, and not further decreased by acute 
MSDC-0602 . Lastly, ongoing RNA-Seq analyses conducted 
to examine the transcriptome in an unbiased manner are 
detecting overlapping but distinct patterns of liver gene 
expression in response to genetic and pharmacologic 
modulation of MPC activity . Conclusions MSDC-0602 is an 
insulin-sensitizing modulator of MPC2 that is currently in 
clinical trials for NASH (NCT0278444) . While some acute 
insulin-sensitizing effects of MSDC-0602 may be mediated 
independently of the hepatocyte MPC2 system, the effects 

of this drug on markers of stellate cell activation require 
MPC in hepatocytes . Ongoing studies will identify whether 
this is explained by effects on other cell types in vivo or 
whether there are MPC2-dependent and -independent 
effects of MSDC-0602 on hepatocyte gene expression .
Disclosures:
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2025
Nanostring nCounter® transcriptome analysis 
identifies immunologic mediators of disease 
progression from non-alcoholic fatty liver 
(NAFL) to non-alcoholic steatohepatitis (NASH) 
in paraffin-embedded liver tissue
Michael S. Kriss1, Lucy M. Golden-Mason1, Rachel McMahan1, 
Crystal Richt2, Jeffrey Kaplan3, Hugh Fenton3, Hugo R. Rosen1; 
1Department of Medicine, Division of Gastroenterology and 
Hepatology, University of Colorado, Aurora, CO; 2Genetics 
Core Facility, University of Arizona, Tucson, AZ; 3Department 
of Pathology, Gastrointestinal and Liver Pathology, University 
of Colorado, Aurora, CO

Aim: To profile transcriptome in paraffin-embedded 
human liver tissue to define immune mediators of the 
transition from non-alcoholic fatty liver (NAFL) to non-al-
coholic steatohepatitis (NASH) . Methods: Liver biop-
sies were retrospectively identified for patients in three 
cohorts: NAFL (NAS ≤3), NASH (NAS ≥5), and normal 
(screening biopsies for living liver donors) . All patients 
had no/minimal fibrosis (F0-F1) and were matched for 
age, sex, and ethnicity . RNA was extracted from archived 
formalin-fixed paraffin-embedded liver tissue blocks and 
analyzed using nCounter® Immunology Panel (594 genes) 
(NanoString Technologies Inc) . Coeffecient of variation 
was used to exclude outliers and differences between 
groups were determined using one-way ANOVA and 
Welch’s t-test . Results: Twenty-four patients were iden-
tified (n=8 per group) and following quality control anal-
ysis, 8 NAFL (NAS ≤3), 7 NASH (NAS ≥5), and 6 normals 
were compared . There were no statistically significant 
differences in metabolic risk factors (BMI, diabetes, hyper-
lipidemia, OSA, PCOS, or hypothyroidism) in NAFL/NASH 
cohorts . 137 genes were identified that were differentially 
expressed (>1 .8-fold change, p<0 .05) between normal 
livers and NASH (NAS ≥5) . Chemokine induction, notably 
IL8, CXCL9, CXCL10, CXCL11, CCL2, CCL5, CCL18, CCL19, 
and CCL20 showed incremental increase with progression 
from NAFL to NASH . Induction of chemokine receptors 
was restricted to CCR2, CCR5, and CXCR3 and statistically 
significant only in the NASH cohort . SPP1 (osteopontin) 
had the highest fold induction of any gene in both the 
NAFL (4 .27-fold, p<0 .01) and NASH (12 .77-fold, p<0 .001) 
cohorts suggesting a central role for this cytokine in early 
NASH progression . There was significant induction of 
NLRP3 and LGALS3 (galectin-3) in both NAFL and NASH 
cohorts . TNF-α, IL-1β, and TGF-β1 were significantly upreg-
ulated in both NAFL and NASH with no differences noted 
for IL-4, IL-13, IL-17, IL-18, or IL-33 . Interestingly, there was 
significant induction not only of class I MHC but also class 
II MHC coinciding with induction of mature DC markers 
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(LAMP3, CD83, CD11c) . T-cell markers (CD3, CD45RO) were 
also induced along with co-stimulatory molecules (CD40L, 
CD27, ICOSL) in the NASH cohort . Conclusion: Taken 
together, this data supports a central role for chemokine 
induction as well as galectin-3 and osteopontin in early, 
non-fibrotic NASH progression . Furthermore, transcrip-
tome analysis suggests activation of the adaptive immune 
response as a feature of disease progression . Collectively, 
this data highlights mechanistic and therapeutic targets 
for NAFLD progression that warrant further investigation . 
Disclosures:

The following people have nothing to disclose: Michael S . Kriss, 
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2026
Efficacy of the FXR agonist, MET409, in male 
and female mouse models of NASH and 
fibrosis
Brandee Wagner1, Angelica Milik1, Helen Mondala1, 
Steve Govek1, Johnny Nagasawa1, Karensa Douglas1, Kyo-
ung-Jin Lee1, Alvaro Ortiz1, Eric Bischoff1, Dipti Deshpande2, 
Gretchen Butler2, Nikole Siegmund2, Michael Briggs2, 
Ken Song1, Nicholas Smith1; 1Metacrine, San Diego, CA; 
2Woodland Biosciences, Grafton, MA

Background and aims: The farnesoid X receptor (FXR) is 
a ligand activated transcription factor highly expressed 
in the liver and intestinal tract . Activating FXR has been 
shown to be clinically beneficial at reducing steatohepa-
titis and fibrosis in non-alcoholic steatohepatitis (NASH) 
patients . Herein, we assess the efficacy of MET409, a 
potent FXR agonist, developed from a unique non-bile 
acid chemical scaffold, in a male NASH mouse model and 
novel female mouse liver fibrosis model . Methods: NASH 
was induced in male and female C57BL/6 mice by inducing 
hyperglycemia with streptozotocin (STZ) followed by 
a modified high fat diet (Research Diets D09100301 for 
males and D02062102 for females) . In addition, females 
were injected twice weekly with thioacetamide (TAA) to 
increase fibrosis . Male and female mice were treated for 8 
or 6 weeks, respectively, with FXR agonists PX-102 (30 mg/
kg), MET409 (3 and 10 mg/kg) or vehicle (n=10 per group) . 
At study completion livers, were assessed histologically 
for steatohepatitis, inflammation, ballooning and fibrosis . 
In addition, qPCR and biochemical assays were used to 
examine fibrosis, inflammation and steatosis . Results: In 
the male NASH model, the average NAFLD Activity Score 
(NAS) for the vehicle treated mice was 4 .8 and improved 
by 51%, 47%, and 70% when treated with PX-102 or 
MET409 at 3 and 10 mg/kg, respectively (p<0 .01) . Liver 
triglycerides were more effectively decreased with MET409 
(10 mg/kg) then PX-102; decreases relative to vehicle of 
45% and 12%, repseptively . The overall fibrosis score in 
this study based on Sirius Red staining was low and not 
significantly affected by either FXR agonist, however 
collagen 1a1 mRNA levels significantly decreased by ≥ 83% 
by both agonists . In the female model, the mean fibrosis 
score in the vehicle treated mice was 2 .5 . Fibrosis was not 
significantly improved by PX-102, whereas treatment with 
MET409 improved fibrosis by 34% and 42% at 3 and 10 
mg/kg respectively (p<0 .005) . The mean NAFLD Activity 
Score (NAS) in the vehicle treated females was only 1 .3 
and no statistical difference was noted with either FXR 
agonist . Conclusions: MET409, a potent non-bile acid FXR 
agonist, reduces NASH in a commonly used mouse model 

and demonstrates differentiated anti-fibrotic efficacy in a 
novel model of liver fibrosis as compared to PX-102 . 
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2028
Altered liver methylome and transcriptome 
provide evidence for epigenetic contribution 
to NAFLD pathogenesis
Xiaoyi Li4, Cynthia A. Moylan2, Susan S. Baker1, Wensheng Liu1, 
Robert D. Baker1, Susan K. Murphy3, Manal F. Abdelmalek2, 
Ruixin Zhu4, Anna Mae Diehl2, Lixin Zhu1; 1SUNY Buffalo, Buf-
falo, NY; 2Medicine, Duke University, Durham, NC; 3Obstetrics 
and Gynecology, Duke University, Durham, NC; 4Bioinformat-
ics, Tongji University, Shanghai, China

Background: DNA methylation is an epigenetic mech-
anism by which environmental factors can modulate 
transcriptional activity . Non-alcoholic fatty liver disease 
(NAFLD) is a metabolic disease mainly driven by envi-
ronmental factors such as diet and physical activity . We 
previously identified methylation-transcription relation-
ships that differed between mild and advanced NAFLD, 
pointing to potential mechanisms of disease progression . 
Here we aim to identify the altered methylome in NAFLD 
compared to normal liver, and relate it to altered tran-
scriptome in NAFLD livers . Method: Included in this study 
are methylome and transcriptome data generated from 
biopsy proven NAFLD livers (N=44) and healthy controls 
(N=11), on microarray platforms and validated by other 
techniques . Methylation and transcription analyses were 
performed with limma, clusterProfiler and Gene Set Vari-
ation Analysis . Results: We observed 6086 hypermethyl-
ated and 2754 hypomethylated genes in NAFLD versus 
healthy controls . Among these, correlations between 
hypermethylation and decreased transcription were found 
with 34 transcripts, while hypomethylation and increased 
transcription were found correlated for 33 transcripts . 
Among these transcripts, hypomethylation and increased 
transcription of stearoyl-CoA desaturase (SCD, table 1), a 
rate-limiting enzyme in fatty acid synthesis, is consistent 
with previous observation of elevated de novo fatty acid 
synthesis in NAFLD livers . Furthermore, altered methyla-
tion was associated with decreased amino acid synthesis 
and increased amino acid catabolism, which may provide 
additional substrates for fatty acid synthesis . Increased 
methylation and decreased expression of insulin like 
growth factor 1 (IGF1) gene we observed in NAFLD may 
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explain the decrease in serum IGF1 levels common with 
increasing NAFLD severity . Previous studies suggest that 
decreased IGF1 contributes to several components of 
NAFLD pathology including steatosis, inflammation and 
fibrosis . Conclusion: Our data indicate that methylation 
has a broad impact on hepatic gene expression in NAFLD . 
Altered gene methylation may contribute to the devel-
opment of steatosis, inflammation and fibrosis . Our data 
stress the importance of lifestyle intervention and possible 
epigenetic interventions for NAFLD management .

Table 1 . Altered gene methylation and transcription relevant 
to NAFLD pathogenesis

The r and P values are from Spearman correlation rank test .
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2029
Activation and Increased IFNγ Secretion of 
Invariant Natural Killer T Cells in a Human 
in-vitro Model of Nonalcoholic Steatohepatitis
Matthias Hornung, Hans J. Schlitt, Edward Geissler, 
Jens M. Werner; Surgery, University Hospital Regensburg, 
Regensburg, Germany

Background: The liver immune system likely plays a signif-
icant role in the pathogenesis of fatty liver disease and 
its progression to nonalcoholic steatohepatitis (NASH) . 
However, most of the evidence regarding the immune 
system role in this context is based on the use of mouse 
models which makes it difficult to rely on these conclusions 
for humans . Therefore, we aimed in this study to analyze 
the role of liver resident innate cell populations in a human 
in-vitro cell culture model of steatosis . Methods: Intrahe-
patic lymphocytes (IHLs) and peripheral blood mononu-
clear cells (PBMCs) were isolated from patients undergoing 
liver resections . As a human in vitro model for steatosis, 
fully differentiated HepaRG cells were treated with 0 .5 
mM free fatty acids (FFAs) at a 2:1 ratio of oleate (OA) 
and palmeate (PA) for 24h . FFA-treated HepaRG cells were 
co-cultured with or without IHLs and PBMCs . Expression 
levels of activation markers such as CD69 and HLA-DR as 
well as production of cytokines were assessed by multicolor 
flow cytometry . Results: While intrahepatic natural killer 
(NK) cells were not activated in response to co-culture with 
FFA-treated HepaRG cells, intrahepatic invariant natural 
killer T (iNKT) cells showed an increased frequency and 
expression level of CD69 (68 vs . 86%; P=0 .03 and MFI 1345 
vs . 1931; P=0 .03) as well as HLA-DR (31 vs . 51%; P=0 .04 and 
MFI 603 vs 1410; P=0 .03) . Peripheral blood iNKT cells were 
activated to a lesser extent with an increased frequency 
and expression level of HLA-DR (9 vs . 15%; P=0 .03 and MFI 

265 vs . 827; P=0 .03) . Activation of iNKT cells was dimin-
ished when lymphocytes were separated from FFA-treated 
HepaRG cells by a transwell system, indicating that cell-
to-cell contact was necessary for activation . Next, produc-
tion of cytokines was assessed by intracellular staining and 
flow cytometry after an additional 2h stimulation with 
aGalCer in the presence of brefeldin A . After co-culture 
with FFA-treated HepaRG cells, iNKT cells were more 
frequently positive for the pro-inflammatory Th1 cytokine 
IFNγ (MFI 51 vs . 143; P=0 .03) while secretion of the anti-in-
flammatory Th2 cytokine IL-4 and IL-13 were decreased . 
Furthermore, activation and increased expression of IFNγ 
by iNKT cells was not mediated by any bystander immune 
cell activation within the PBMCs since the results could be 
confirmed with magnetic bead isolated iNKT cells . Conclu-
sion: Collectively, these data show that invariant NKT cells 
are activated in response to FFA-treated HepaRG cells by 
direct cell-to-cell contact, leading to increased secretion 
of the Th1 cytokine IFNγ, which could contribute to the 
pro-inflammatory environment within a NASH liver .
Disclosures:

Edward Geissler - Speaking and Teaching: Novartis, Astellas, Pfizer

The following people have nothing to disclose: Matthias Hornung, 
Hans J . Schlitt, Jens M . Werner

2030
The role of nitric oxide-mediated mechanisms 
in the increased intrahepatic vascular resis-
tance in a rat model of non-alcoholic fatty liver 
disease
Denise van der Graaff1,2, Wilhelmus Kwanten1,2, Joris G. De 
Man1, Benedicte Y. De Winter1, Peter P. Michielsen1,2, 
Sven Francque1,2; 1Laboratory of Experimental Medicine and 
Pediatrics, University of Antwerp, Antwerp, Belgium; 2Gastro-
enterology & Hepatology, Antwerp University Hospital (UZA), 
Antwerp, Belgium

 Background Non-alcoholic fatty liver disease (NAFLD) has 
become the most prevalent chronic liver disease . Prior to 
development of inflammation or fibrosis, intrahepatic 
vascular resistance (IHVR) is increased, impairing hepatic 
blood flow and potentially causing disease progression . 
Altered reactivity to or decreased production of nitric 
oxide (NO) are potential mechanisms . Previous data, 
however, showed conflicting results . The aim was there-
fore to study the role of NO on IHVR in NAFLD . Methods 
The IHVR was studied by measuring the transhepatic 
pressure gradient (THPG) in an in situ ex vivo perfusion 
model . Wistar rats (n≥6/group) on methionine-choline-de-
ficient diet, inducing severe steatosis after 4 weeks, were 
compared to rats on control diet . The effects of acetyl-
choline (ACh, stimulator of endothelial NO production), 
sodium nitroprusside (SNP, NO donor) and nω-nitro-L-ar-
ginine (L-NNA, non-specific NO synthase [NOS] inhibitor) 
were studied . Dose-response curves were used to identify 
optimal doses (10-3M SNP, 10-6M Ach, 10-3M L-NNA) and 
flow-pressure curves were constructed . Results In all exper-
iments, the THPG in steatosis (5 .41±0 .26 mmHg) was signifi-
cantly increased compared to controls (4 .36±0 .23 mmHg, 
p<0 .01) . Adding SNP to the perfusion fluid decreased the 
THPG in both groups but this decrease was significantly 
more pronounced in controls compared to steatosis . More-
over, increasing SNP dose (10-5-10-2M) further decreased 
the THPG in controls (5 .92±0 .35 to 5 .21±0 .32 mmHg, 
p<0 .001) but not in steatosis (6 .70±0 .58 to 6 .40±0 .48 
mmHg, p=0 .281) . Flow-pressure curves did not show signif-
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icant shifts on addition of NO in both groups . ACh (10-

5-10-7M) decreased the THPG dose-dependently in both 
groups (controls 4 .87±0 .29 to 4 .51±0 .29 mmHg, p<0 .001; 
steatosis 6 .51±0 .54 to 6 .01±0 .54 mmHg, p<0 .001) but this 
decrease was more pronounced in steatosis . Flow-pres-
sure curves did not show significant shifts on addition 
of ACh . Blocking endogenous NO production by L-NNA 
induced a significant increase of the THPG in steatosis 
at high flows (11 .07±0 .50 to 13 .89±1 .20 mmHg, p<0 .05), 
while the THPG remained unaltered in controls (9 .45±0 .55 
to 9 .88±0 .60 mmHg, p=0 .57) . Conclusion Flow-pressure 
curves confirmed an increased IHVR in steatosis compared 
to controls, as shown previously . The significant increase 
of the THPG after NOS inhibition and less pronounced 
effect of NO addition in steatosis compared to controls 
indicates that NO-mediated vasodilation is already more 
pronounced in steatosis . As baseline IHVR is nevertheless 
increased, we hypothesise that the suggested increased 
NO production results from an (insufficient) compensation 
for increased vasoconstrictor mechanisms . 
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Chemokine receptor 9 plays a crucial role in 
obesity-induced liver injury and glucose toler-
ance by modulating ectopic fat distribution 
with macrophage recruitment
Takeru Amiya1,2, Nobuhiro Nakamoto1, Junichiro Irie3, 
Nobuhito Taniki1, Po-Sung Chu1, Akihiro Yamaguchi1, Shun-
suke Shiba1, Rei Miyake1, Takanori Kanai1; 1Division of Gastro-
enterology and Hepatology, Department of Internal Medicine, 
Keio University School of Medicine, Tokyo, Japan; 2Research 
Unit/Immunology & Inflammation, Sohyaku. Innovative 
Research Division, MItsubishi Tanabe Pharma Corporation, 
Yokohama, Japan; 3Division of Endocrinology, Metabolism, 
and Nephrology, Department of Internal Medicine, Keio Uni-
versity School of Medicine, Tokyo, Japan

Background: The number of patients with non-alcoholic 
fatty liver disease (NAFLD) is increasing worldwide . Under-
standing the pathogenesis of type 2 diabetes mellitus (DM) 
is important because DM influences NAFLD progression . 
Insulin resistance due to chronic inflammation of adipose 
tissue with chemokine receptor (CCR)2- and CCR5-depen-
dent migration of inflammatory macrophages contributes 
to the development of DM . We recently reported that 
the CCR9 axis plays a critical role in acute liver injury and 
non-alcoholic steatohepatitis . In this study, we examined 
CCR9 axis involvement in the pathogenesis of type 2 DM . 
Method: Male C57BL/6j (WT) and CCR9-deficient (KO) mice 
were fed either a 60% high-fat diet (D-12492) or a normal 
diet (CE-2) as a control diet for 12 weeks . We measured 
body weight and food intake sequentially, examined 
serum ALT levels and pathological changes, and conducted 
immunological assessment of adipose tissue and livers . 
Results: Both WT and KO mice fed a high-fat diet exhib-
ited severe obesity without significant changes in body 
weight and food intake . Serum glucose using oral glucose 
tolerance and insulin tolerance tests showed significant 
lower levels in KO mice fed the high-fat diet compared 
with WT mice . Serum insulin levels at fasting and at 15 
min following glucose loading were significantly lower in 
KO mice . Overall CCR9 expression was high in the liver and 

white adipose tissue, while expression was barely detected 
in skeletal muscle, suggesting that CCR9 may contribute to 
glucose tolerance specifically in the liver and white adipose 
tissue . KO mice showed less weight in mesenteric adipose 
tissue and the liver, and showed more weight in epidid-
ymal and subcutaneous adipose tissue, indicating that the 
CCR9 axis might regulate fat distribution . Accumulation of 
TNF-α-producing inflammatory macrophages, fat deposi-
tion, and mesenteric adipose tissue and liver inflammation 
were significantly lower in KO mice . Intestinal sterilization 
with broad-spectrum antibiotics improved glucose toler-
ance to high-fat diet in WT mice, while restoration was not 
achieved in KO mice . Conclusion: High-fat diet-induced 
glucose tolerance and hepatic inflammation were signifi-
cantly lower in KO mice through regulation of ectopic fat 
deposition in mesenteric adipose tissue and the liver . As 
mesenteric adipose tissue and the liver are major insulin 
targeting tissues located around blood flow from the 
mesenteric vein to the portal vein, the CCR9 axis may 
play a major role in the pathogenesis of DM and NAFLD 
by modulating ectopic fat distribution with macrophage 
recruitment via the gut–adipose tissue–liver axis, and CCR9 
could be a new therapeutic target . 
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Inhibition of fibrosis and inflammation by a 
soluble guanylate cyclase stimulator in models 
of liver disease
Katherine Hall1, Sarah Jacobson1, Ping Zhang2, Guang Liu1, 
Renee Sarno1, Victoria Catanzano1, Sylvie Bernier1, Mark Cur-
rie1, Jaime Masferrer1; 1Ironwood Pharmaceuticals, Cam-
bridge, MA; 2non-affiliated, Cambridge, MA

Background and aims: Non-alcoholic steatohepatitis 
(NASH) is characterized, in part, by liver fibrosis and 
increases the risk of developing cirrhosis . Soluble guanylate 
cyclase (sGC) produces cyclic guanosine monophosphate 
(cGMP) in response to nitric oxide (NO) binding, leading to 
downstream signaling through PKG and VASP . This study 
characterized the NO-sGC-cGMP signaling machinery in 2 
animal models of liver fibrosis and assessed the ability of 
the sGC stimulator IW-1973 to inhibit fibrosis and inflam-
mation . Methods: Liver fibrosis was induced in Sprague-
Dawley rats by repeated thioacetamide (TAA) injections for 
4 wk followed by TAA+ IW-1973 (chow) for an additional 
4 wk . Microdialysis and tissue collection were performed 
at 8 wk . In the STAM model, 2-day-old mice were injected 
with streptozotocin, fed a high-fat/high-cholesterol diet 
from 5 wk and treated with IW-1973 (chow) from 7 wk to 
study end at 13 wk . Isolated rat stellate cells were cultured 
with TGFβ (2 .5 ng/mL) and TGFβ and IW-1973 (10 μM) for 
a total of 8 days . Analyses: RNA levels by bDNA analysis; 
sGC, pVASP, VASP, αSMA protein levels by Western blot; 
liver sections by histological (H&E, picrosirius red (PSR)) 
and immunohistological (IHC) (αSMA, sGC) methods; 
cGMP in dialysates by enzyme immunoassay . Results: In 
the TAA and STAM models, multiple sGC pathway compo-
nents were upregulated at the mRNA level: sGC (2x, 1 .8x), 
protein kinase G (2 .4x, 1 .5x) and VASP (6x, 1 .9x) . Liver 
levels of cGMP decreased from 1 ± 0 .11 nM in controls to 
0 .4 ± 0 .04 nM after TAA treatment (p<0 .0001, n=11, 10) . 
IW-1973 restored cGMP to 0 .7 ± 0 .08 nM (n=10, P <0 .01 
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vs TAA alone) . In the STAM model, IW-1973 normalized 
sGC, PKG and VASP mRNA levels . IHC detected sGC expres-
sion in stellate and Kupffer cells but not in hepatocytes . 
Total sGC expression was increased in fibrotic tissue . 
IW-1973 decreased fibrosis area as measured by PSR and 
αSMA staining (14 to 7%) in the TAA model . In the STAM 
model, IW-1973 reduced PSR area . Also, mRNA levels of 
fibrotic (SMA, Col1a1, Timp-1) and inflammatory markers 
(TNFα, MCP-1, IL-1β) were downregulated . In vitro, TGFβ 
upregulated SMA (3x) in stellate cells; IW-1973 completely 
abrogated this effect . Conclusions: Our results show that 
sGC is expressed in stellate and Kupffer cells and increased 
in fibrotic tissue . Despite upregulation of NO-sGC-cGMP 
pathway machinery, cGMP levels were lower in fibrotic 
livers . IW-1973 treatment normalized levels of pathway 
components expression and cGMP, decreased fibrosis and 
moderated inflammation . In vitro work suggests that sGC 
stimulation directly inhibits the TGFβ signaling pathway . 
These results support targeting the sGC pathway in liver 
disease .
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Different Fecal and Blood Microbiota Profiles 
in Obese Versus Lean Nonalcoholic Fatty Liver 
Disease
Hwi Young Kim1, Yeojun Yun2, Han-Na Kim2, Seungho Ryu3, 
Yoosoo Chang3, Hocheol Shin3, Hyung-Lae Kim2; 1Depart-
ment of Internal Medicine, Ewha Womans University School 
of Medicine, Seoul, Korea (the Republic of); 2Department of 
Biochemistry, Ewha Medical Research Institute, Ewha Wom-
ans University School of Medicine, Seoul, Korea (the Republic 
of); 3Center for Cohort Studies, Kangbuk Samsung Hospital, 
Sungkyunkwan University School of Medicine, Seoul, Korea 
(the Republic of)

Background/aims: Pathophysiological background in 
different phenotypes of nonalcoholic fatty liver disease 
(NAFLD) remains to be elucidated . We aimed to investi-
gate fecal and blood microbiota profiles in obese versus 
lean subjects with NAFLD . Methods: Demographic and 
clinical data were reviewed in 268 subjects out of 1463 
health checkup examinees, whose fecal and blood samples 
were available for microbiota analysis . NAFLD was diag-
nosed with ultrasonography, and subjects with NAFLD 
were further categorized as obese (body mass index (BMI) 
≥25) or lean (BMI <25) . Fecal and blood microbiota commu-
nity was analyzed by pyrosequencing of the V3-V4 domain 
of the 16S rRNA genes . Correlation between microbiota 
taxa and NAFLD was tested using zero-inflated Gaussian 
mixture models, with adjustment of age, sex, and BMI and 
Bonferroni correction . Results: NAFLD group (n=76) had 
a distinct bacterial community with a lower biodiversity 
and a far distant phylotypes compared to control group 
(n=192) . In the gut microbiota, the decrease of Desulfo-
vibionaceae was associated with NAFLD in the lean NAFLD 
group (Log2 Coefficient(Coeff .)=-2 .107, P=1 .60E-18), in 
contrast to the obese NAFLD group (Log2 Coeff .=1 .440, 
P=1 .36E-04) . In the blood microbiota, Succinivibrionaceae 

showed opposite correlations with lean (Log2 Coeff .=-
1 .349, P =5 .34E-06) and obese NAFLD (Log2 Coeff .=2 .215, 
P=0 .003) . Notably, Leuconostocaceae was associated with 
the obese NAFLD in the gut (Log2 Coeff .=-1 .168, P=0 .041) 
as well as in blood (Log2 Coeff .=-2 .250, P=1 .28E-10) . 
Conclusion: Fecal and blood microbiota profiles showed 
different patterns between obese and lean NAFLD, which 
might be potential biomarkers for discriminating diverse 
phenotypes of NAFLD .
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Lipopolysaccharide increases the release of 
CXCL5 in an ex-vivo model for human non-al-
coholic fatty liver disease
Olivier Govaere1, Lee H. Reed1, Simon J. Cockell2, Jer-
emy J. French3, Steven A. White3, Derek Manas4, Ann K. Daly1, 
Stuart M. Robinson1, Lee Borthwick1, Michael J. Drinnan1, 
Dina Tiniakos1, Quentin M. Anstee1, Fiona Oakley1; 1Institute 
of Cellular Medicine, Newcastle University, Newcastle-up-
on-Tyne, United Kingdom; 2Bioinformatics Support Unit, 
Newcastle University, Newcastle-upon-Tyne, United King-
dom; 3Department of Hepatobiliary Surgery, Newcastle upon 
Tyne Hospitals NHS Foundation Trust, Newcastle-upon-Tyne, 
United Kingdom; 4Liver Unit, Newcastle upon Tyne Hospitals 
NHS Foundation Trust, Newcastle-upon-Tyne, United King-
dom

Background and aims: Non-alcoholic fatty liver disease 
(NAFLD) represents a spectrum of disease ranging from 
steatosis, through to steatohepatitis and ultimately 
progresses to fibrosis/cirrhosis . Bacterial translocation has 
been reported to play an important role in the progres-
sion of NAFLD, however, the effect of endotoxins on the 
human liver remains ill-defined . The current study aims to 
understand the effect of fat loading and lipopolysaccha-
ride (LPS) challenge on the liver using an ex-vivo human 
precision-cut liver slice model . Methods: Normal human 
liver tissue samples (n=5), collected following surgical 
resection of colorectal cancer metastasis, were obtained 
after informed consent from patients at the Freeman 
Hospital, Newcastle-upon-Tyne, UK . Precision-cut liver 
slices (250 μm thick) were cultured in a novel bioreactor 
culture system that rocks the slices to mimic hepatic blood 
flow . After 24h in culture human liver slices were loaded 
with a mixture of oleic, palmitic and linoleic acid for 48h 
to induce lipid loading in the presence or absence of LPS . 
Medium was collected daily to analyse protein secretion 
using ELISA and tissue was harvested on day three for RNA 
sequencing and histopathological analysis . Results: RNA 
sequencing results of untreated human liver slices at t=72h 
compared to t=0h showed an increase in extracellular 
matrix (e .g . COL1A1, LOX, ITGB5, PDGFRB) and hepatic 
progenitor cell (e .g . EPCAM, CD24, KRT19, HEYL)-related 
markers, while there was a decrease in metabolism related 
pathways (e .g . PCK2, ALDH7A1, LCAT) . Histopathogical 
assessment confirmed progenitor cell activation, early 
fibrosis and collagen deposition in the human liver slices 
after 72h in vitro while none was detected at time zero . 
In addition, soluble levels of COL1A1 increased over time, 
while IL-10 levels decreased . Fat loading aggravated the 
process of bridging fibrosis, and focally induced steatosis 
and hepatocyte ballooning . Using fluorescent-labelled 
lipids, confocal 3D modelling showed zonal differences 
in fat metabolism . Combined fat loading and LPS chal-
lenge showed an increase in immune signalling (e .g . IL7R, 
CXCL5, MCEMP1) and a reduction in xenobiotic response 
(e .g . UGT2B10, GSTA2, CYP1A2) . In addition, secreted 
CXCL5 was significantly increased compared to untreated 
and fat-loaded conditions . Conclusion: Our human liver 
precision-cut liver slice bioreactor represents a dynamic 
system to model the metabolic, fibrotic and inflammatory 

features in the progression of non-alcoholic fatty liver 
disease .
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MALDI Imaging and High Resolution Mass 
Spectrometry as a Lipidomic Approach to 
Assess Nonalcoholic Fatty Liver Disease Patho-
physiology and Biomarkers
Julie Le Faouder1, Noemie Butin2, Samira Laouirem1, Ben-
oit Colsch2, Valerie Paradis1,3, Pierre Bedossa1,3; 1UMR 1149 
INSERM – Paris Diderot University, Inflammation Research 
Center, Paris, France; 2CEA-Saclay, DRT, Institut Joliot, SPI, 
Laboratoire d’étude du Métabolisme des Médicaments, Uni-
versité Paris-Saclay, MetaboHUB-Paris, Gif-Sur-Yvette, France; 
3Pathology Department, Beaujon Hospital, Assistance Pub-
lique-Hôpitaux de Paris, Clichy, France

Background: Nonalcoholic Fatty Liver Disease (NAFLD) 
encompass a wide spectrum of lesions including steatosis 
(nonalcoholic fatty liver, NAFL), steatohepatitis (NASH), 
fibrosis/cirrhosis, that may progress to cancer . Detailed 
mechanisms underlying disease progression remain 
poorly understood; in particular the potential relation-
ship between in situ lipotoxicity and disease patterns . The 
aim of the study was to characterize profiles of lipids and 
their spatial distribution along the progression of NAFLD 
using complementary lipidomic approaches in order to 
identify relevant diagnostic markers of NASH and poten-
tial therapeutic strategies . Methods: Twenty-seven human 
liver samples with NAFLD at various stages (normal, n=10; 
NAFL, n=7; NASH, n=10) were subjected to 2 comple-
mentary lipidomic methods . The liquid chromatography 
coupled to high-resolution mass spectrometry (LC-HRMS) 
method and its associated data processing workflow were 
first applied to tissue extracts . Then, the MALDI Imaging 
Mass Spectrometry (MALDI IMS) method coupled to anal-
ysis with SCiLS Lab 2016b software was applied to tissue 
slides . Results: Partial least squares Discriminant Anal-
ysis (PLS-DA) of LC-HRMS data, from total lipid extracts 
of liver tissue sections, based on 21 classes of lipids and 
406 unique lipid species, allowed the separation of the 
3 groups (Normal, NAFL and NASH) . Univariate analysis 
showed an increased level of diacylglycerols (DG), tria-
cylglycerols (TG) and cholesteryl esters (CE) in NAFL and 
NASH samples compared to Normal samples . In addi-
tion, several glycerophospholipids species were discrimi-
nant between NASH and NAFL samples . ROC analyses of 
IMS data assessed several discriminant glycerophospho-
lipids species between normal and pathological sections 
(NAFL+NASH) and between NAFL and NASH sections with 
specific zonation in zone 3 (centrolobular, Z3) . Conclusion: 
Combination of IMS and LC-MS methodologies allows 
localizing and characterizing discriminant lipid species of 
the different pathological patterns of NAFLD . 
Disclosures:

The following people have nothing to disclose: Julie Le Faouder, 
Noemie Butin, Samira Laouirem, Benoit Colsch, Valerie Paradis, 
Pierre Bedossa
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2036
Assessment of intestinal barrier function in 
mice with non-alcoholic fatty liver disease 
subjected to intermittent hypoxia
Rodrigo Cruz, Daniel Cabrera, Nancy Solis, Catalina Cofre, 
Alejandra A. Hernandez, Francisco Barrera, Marco Arrese; 
Departamento de Gastroenterología, Facultad de Medicina 
Pontificia Universidad Católica de Chile, Santiago, Chile

Background: Presence of Obstructive sleep apnea 
syndrome (OSAS) in patients with nonalcoholic fatty liver 
disease (NAFLD) appears to enhance liver injury . Inter-
mittent hypoxia (IH), a prominent feature of OSAS, likely 
determines inflammation and triggers fibrogenesis due 
to multiple mechanisms . The role of intestinal permea-
bility (IP) in this setting has not been investigated . Aim: 
To assess the influence of IH on liver injury and intestinal 
barrier function in experimental NAFLD . Methods: male 
C57BL/6 mice were fed either a standard diet or a high 
fat diet (HFD) for 12 weeks and then exposed to CIH or 
control conditions for 5 weeks . Liver injury and fibrogen-
esis was evaluated histologically . ALT levels, glycemia, 
HOMA-IR and the hepatic expression of proinflamma-
tory (TNF-α/NFkβ) and profibrotic (TGF-β/TIMP-1/Col1A1) 
genes and protein mass of inducible factor-1α (HIF-1α) 
in jejunum was also assessed . Gene expression of tight 
junction proteins (Claudin-1-2-4-5, Occludin and ZO-1) 
and Dextran-FITC assay were used to evaluate intestinal 
integrity and IP . Results: HFD-fed mice undergoing IH 
had higher levels of insulin (p=0 .002), HOMA-IR (p=0 .001) 
and hepatic triglyceride content (p =0 .0007) compared to 
HFD-fed mice exposed to normoxia . No changes in ALT 
levels or expression of pro-inflammatory genes between 
HFD-fed mice with and without IH . Also, HIF-1α induc-
tion was observed in jejunum of HFD-fed mice subjected 
to IH but no changes in the expression of tight junction 
proteins was observed . IP was increased in HFD-fed mice 
exposed to normoxia but similar to controls in HFD-fed 
mice subjected to IH (figure) . Conclusion: concomitant IH 
and NAFLD enhance insulin resistance but do not increase 
liver injury in the HFD model of NAFLD . IP was increased 
in HFD-fed mice but, unexpectedly, remained unchanged 
in HFD-fed undergoing IH . The underlying mechanisms of 
this IH effect needs to be studied further .

Disclosures:

The following people have nothing to disclose: Rodrigo Cruz, Nancy Solis, 
Alejandra A . Hernandez, Francisco Barrera, Marco Arrese

2037
Synthesis, Biological and Structure-Activity 
Relationship Evaluation of Bile Acid Derivatives 
as FXR Agonists for treatment of NASH and PBC
Haiying He1, Hualing Xiao1, Peng Li1, Xiaolin Li1, Lijuan Hou1, 
Liang Shen1, Fengxun Guo1, hongmei zhang1, jianhua wang1, 
deming xu1, fei hao1, chunyan du1, shouliang fu1, peng-
tao zhang1, jian li1, shuhui chen1, aiming zhang2, xing-
dong cheng2, xin tian2, ling yang2, Xiquan Zhang2; 1DDSU, 
WuXiAppTec (Shanghai) Co., Ltd, Shanghai, China; 2Chia Tai 
Tianqing Pharmaceutical Group Co. Ltd., NanJing, China

Backgrounds: Farnesoid X receptor (FXR) has become a 
promising therapeutic target for treatment of liver and 
metabolic diseases . As a first-in-class FXR agonist, INT-747 
has been launched for treatment of primary biliary 
cirrhosis (PBC) . It is currently in clinical Phase III trial for 
NASH with fibrosis . But the adverse effect in Phase 2 trials 
such as pruritus, which might be induced by TGR5, might 
limit its market application . Here we report WXS005 as a 
novel FXR agonist, which has good PK profiles and higher 
selectivity over TGR5 . WXS005 was demonstrated to show 
better pharmacological effects than INT-747 in the two 
animal models . Methods: A series of novel bile acid deriv-
atives were synthesized, and evaluated for their FXR and 
TGR5 activities by using co-activator recruitment (Alpha 
Screen) assay and homogeneous time-resolved fluores-
cence resonance energy transfer (TR-FRET) cell-based assay . 
Pharmacokinetic parameters were determined in male 
C57BL/6 mice and male SD rats via oral administration at 
10 mpk and 20 mpk respectively . Pharmacological effects 
were evaluated in HFD+CCl4 (NASH) model at 30 mpk 
and in ANIT (PBC) model at 10mpk for both INT-747 and 
WXS005 . Results: WXS005 exhibited excellent FXR potency 
(EC50 = 0 .05 μM, TGR5 / FXR EC50 ratio = 14) and higher 
selectivity over TGR5 than INT-747 (EC50 = 0 .18 μM, TGR5 
/ FXR EC50 ratio = 5) in vitro . In mouse oral PK, L/P ratio 
(53:1) of WXS005 was higher than that of INT-747 (about 
10:1); in rat oral PK, the total plasma exposure of WXS005 
was higher than that of INT-747 . HFD+CCl4 model (after 4 
weeks of treatment) proved that WXS005 met the primary 
endpoint of improving histopathological readouts [NAFLD 
activity score = 1 .83 pts and fibrosis area = 13 .0 (104 pixel/
mm2)] compared to vehicle group [NAFLD activity score 
= 4 .17 pts and fibrosis area = 21 .2 (104 pixel/mm2)] better 
than that of INT-747 [NAFLD activity score = 2 .5 pts and 
fibrosis area = 19 .7 (104 pixel/mm2)] . The ANIT model (after 
8 days of treatment) proved that WXS005 met the primary 
endpoint of decreasing serum biochemical level (TBA= 
170 μmol/L and TB = 31 μmol/L) compared to the vehicle 
group (TBA = 340 μmol/L and TB = 78 μmol/L), better than 
INT-747 (TBA = 239 μmol/L and TB = 56 μmol/L) . Further-
more, WXS005 significantly decreased AST and ALT levels 
in both two animal models . Conclusions: WXS005 showed 
better FXR activity and higher selectivity over TGR5 than 
INT-747 in vitro . It also possessed better PK profiles and 
pharmacological efficacy in two different animal models . 
These results support WXS005 as a potential new thera-
peutic agent to treat NASH and PBC patients .
Disclosures:

The following people have nothing to disclose: Haiying He, Hualing Xiao, 
Peng Li, Xiaolin Li, Lijuan Hou, Liang Shen, Fengxun Guo, hongmei zhang, 
jianhua wang, deming xu, fei hao, chunyan du, shouliang fu, 
pengtao zhang, jian li, shuhui chen, aiming zhang, xingdong cheng, 
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2038
Obesity-Inducing Diet during Conception and 
Lactation Enhances the Progression of Murine 
Nonalcoholic Steatohepatitis in Offspring
Kyoko Tomita2, Qianqian Guo2, Petra Hirsova2, Samar H. Ibra-
him1; 1Pediatric Gastroenterology, Mayo Clinic, Rochester, 
MN; 2Gastroenterology and Hepatology, Mayo Clinic, Roch-
ester, MN

Background and Aims: With the alarming increase in child-
hood obesity, nonalcoholic fatty liver disease (NAFLD) has 
become the most common pediatric liver disease . Many 
children are currently born to adults with obesity . Thus, 
the influence of maternal obesity during gestation on the 
development of NAFLD and its progression to nonalco-
holic steatohepatitis (NASH) in the offspring is important, 
but incompletely studied . In this study, we examined the 
impact of parental obesity on liver injury in immature 
mice . Methods: C57BL/6J breeding pairs were employed; 
some pairs were fed an obesity-inducing diet (OID) rich in 
Fat, Fructose and Cholesterol termed the FFC diet during 
the conception and lactation periods, their offspring 
were weaned to either chow (FFC-chow) or FFC diet (FFC-
FFC) . The other breeding pairs were maintained on chow 
diet throughout the conception and lactation, and their 
offspring were weaned to either the FFC diet (chow- FFC) 
or chow diet (chow-chow) . Mice were sacrificed at 10 
weeks of age . Liver steatosis, injury, inflammation, and 
fibrosis were evaluated histologically and biochemically . 
Results: When compared to chow-chow mice, FFC-FFC 
mice have significantly increased body weight . Further-
more, FFC-FFC mice have significant increase in hepatic 
steatosis as assessed by hematoxylin and eosin stain and 
liver triglyceride content . Liver injury, as assessed by 
serum ALT levels, was significantly increased in FFC-FFC 
vs chow-chow mice (ALT mean; 127 vs 30 U/L, p<0 .001), 
as well as hepatocytes apoptosis as assessed by the TUNEL 
assay . The influence of the maternal OID on offspring 
liver injury and inflammation was demonstrated by a 
significant increase in the NAFLD activity score (NAS) in 
FFC-FFC mice when compared to chow-FFC mice . Likewise, 
immunohistochemistry for Mac-2 (macrophage marker), 
showed increased stained hepatic surface area . Further-
more, the mRNA expression of markers of macrophage 
infiltration, including F4/80, monocyte-derived macro-
phage CCR2 and macrophage activation TNF-α, were all 
significantly increased in FFC-FFC vs chow-FFC mice . Liver 
fibrosis as sequelae of active inflammation was increased 
in the FFC-FFC mice when compared to chow-FFC mice, 
as assessed by the Sirius red stain and mRNA expression 
of collagen 1a1 and α smooth muscle actin . Conclusion: 
Maternal obesity together with exposure to an OID during 
the perinatal period provokes significant offspring liver 
injury and skews their immune system to a proinflamma-
tory phenotype culminating in early onset severe liver 
fibrosis . The effect of maternal obesity in accentuating 
this NASH progression is likely through epigenetic repro-
graming of the offspring .
Disclosures:

The following people have nothing to disclose: Kyoko Tomita, 
Qianqian Guo, Petra Hirsova, Samar H . Ibrahim

2039
Long-term follow-up of diet-induced murine 
NASH models with hyperinsulinemia, steato-
hepatitis, and fibrosis
Naomichi Abe1, Sayuka Kato1, Takuma Tsuchida1, 
Kanami Sugimoto1, Lars Verschuren2, Robert Kleemann2, 
Kozo Oka1; 1Sohyaku. Innovative Research Division, Mitsubishi 
Tanabe Pharma Corporation, Toda-shi, Japan; 2Department 
of Metabolic Health Research, Netherlands Organization for 
Applied Scientific Research (TNO), Leiden, Netherlands

Background Non-alcoholic steatohepatitis (NASH) is the 
common liver disease and a rising cause of hepatocellular 
carcinoma and liver transplantation in the western world 
due to prevalence of obesity and diabetes . Despite that, 
there are few preclinical models which show both meta-
bolic and histological features of human NASH, and are 
suitable for drug testing because some models lose body 
weight and are insulin-sensitive, and the others do not 
progress to severe steatohepatitis and fibrosis . The aim 
of this study is to explore a murine NASH model which 
exhibits metabolic, histological, and transcriptomic hall-
marks of human NASH by using genetically diabetic mouse 
strains with hyperinsulinemia, combined with NASH-in-
ducing diets . Methods C57BL/6J, ob/ob, and KK-Ay mice 
were treated with normal chow diet or high-fat, high-fruc-
tose, and high-cholesterol diet (fast food diet) or high-fat, 
choline-deficient and 0 .1% methionine diet (CDAHFD diet) 
for 2, 4, 8, 12, 18, 24, and 30 weeks . Body weight and 
calorie intake were measured for 30 weeks . At each time 
point, plasma samples were collected for measurement of 
ALT and insulin . Liver samples were collected for histolog-
ical analysis . Liver samples of fast food diet-fed ob/ob mice 
were processed for gene expression and pathway analysis 
by RNA-seq . Results All strains fed with both fast food and 
CDAHFD diet developed steatohepatitis and liver fibrosis 
by 30 weeks . Among fast food-treated strains, ob/ob 
mice exhibited higher inflammatory score than C57BL/6J 
and KK-Ay mice . Fast food diet-feeding exacerbated or 
did not affect hyperinsulinemia and obesity in ob/ob and 
KK-Ay mice . Among CDAHFD-treated strains, C57BL6 and 
KK-Ay mice showed increased hepatic fibrosis area and 
plasma ALT levels compared with ob/ob mice . Plasma 
insulin levels were decreased in C57BL/6J and KK-Ay mice 
fed with CDAHFD diet . In the transcriptome analysis, fast 
food diet-fed ob/ob mice showed up-regulation of genes 
involved in inflammation (e .g . TNFα, IL-1β, and MCP1) and 
fibrosis (e .g . TIMP-1, Col1α1, and TGFβ) from as early as 
2 weeks of dietary treatment . Furthermore, mitochon-
drial dysfunction pathway was strongly activated . These 
transcriptomic changes were consistent with those of 
human NASH patients . Conclusion Fast food-diet fed ob/
ob mice showed obesity, hyperinsulinemia, stetohepatitis, 
fibrosis, and transcriptomic dysfunctions which are similar 
to human NASH . These results suggest that mouse strains 
with hyperinsulinemia accelerate diet-induced steatohep-
atitis, and fast food-diet fed ob/ob mice could be a useful 
experimental model to discover novel drugs for the treat-
ment of NASH .
Disclosures:
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2040
Reintroduction of mast cells induces biliary 
damage/senescence, steatosis, inflammation 
and hepatic fibrosis in mast cell deficient mice 
fed high fat diet
Lindsey Kennedy3,2, Jennifer Demieville2, Laura Har-
grove3, Jennifer M. Bailey4, Wasim A. Dar4, Joanne Thom-
son2, Fanyin Meng1,2, Kishore Polireddy4, Hannah Jones1, 
Heather L. Francis2,3; 1Scott and White Memorial Hospital, 
Temple, TX; 2Central Texas Veteran’s Health Care System, 
Temple, TX; 3Texas A&M University Health Science Center, 
Temple, TX; 4University of Texas Health Science Center at 
Houston, Houston, TX

Background: Increased consumption of western diet 
has led to rising incidences of non-alcoholic fatty liver 
disease (NAFLD), which can progress into non-alcoholic 
steatohepatitis (NASH) . We have shown that (i) mast cells 
(MCs) infiltrate the liver, secrete histamine (HA) increasing 
biliary damage/liver fibrosis; and (ii) high fat diet (HFD)-in-
duced damage is ameliorated in MC-deficient mice (KitW-

sh) . Here, we evaluate the effects of MC injection on 
NAFLD-induced damage in KitW-sh mice fed HFD . Methods: 
WT and KitW-sh mice were fed a control diet (CD) or HFD 
consisting of high fat, trans-fat coupled with a high fruc-
tose corn syrup equivalent for 16 weeks . Selected HFD fed 
mice also received tail vein injections of cultured MCs 2x/
week beginning at 14 weeks . Liver damage and steatosis 
were determined by H&E and Oil Red O . MC activation 
was evaluated by qPCR for chymase, c-Kit and tryptase 
and HA serum levels by EIA . Intrahepatic biliary mass 
(IBDM) and biliary proliferation were evaluated by CK-19 
and Ki67 staining, respectively . Liver fibrosis was deter-
mined by qPCR for Fn-1, a-SMA and TGF-b1 and Sirius red 
staining . Inflammation was detected by F4/80 staining and 
qPCR for CCL3, 4, and 5 . In vitro, cholangiocytes, hepato-
cytes and hepatic stellate cells (HSCs) were treated with 
vehicle or free fatty acids (FFAs) and MC migration was 
measured using Boyden chambers . Vehicle or FFA-treated 
cholangiocytes were evaluated for senescent markers, p18, 
p21 and PAI-1 along with senescence-associated secre-
tory phenotype (SASP) markers, IL-6/10 and CXCL-15 by 
qPCR . Differentiated adipocytes were co-cultured with 
MCs (treated with vehicle or FFAs) and adipogenesis eval-
uated by qPCR . Human control and NASH liver samples 
were evaluated for MC activation and HA serum was 
detected . Results: Injection of MCs in WT and KitW-sh mice 
fed HFD induced increased (i) liver damage/steatosis and 
lipid droplet size/number; (ii) MC activation and HA levels 
and (iii) IBDM/proliferation and (iv) hepatic fibrosis/inflam-
mation compared to CD . In vitro, cholangiocytes treated 
with FFAs induced MC migration, but hepatocytes and 
HSCs had no effect on MC migration . Biliary senescence 
and SASP expression significantly increased following FFA 
treatment . Adipocytes displayed enhanced adipogenesis 
following MC+FFA co-culture . MC activation and serum 
HA levels increased in human NASH samples compared to 
controls . Conclusion: Senescent/damaged cholangiocytes 
induce hepatic MC migration during HFD feeding and MCs 
contribute to liver inflammation, steatosis, biliary prolif-
eration and hepatic fibrosis . Inhibition of MC activation/
migration may be a therapeutic option for patients with 
NAFLD .
Disclosures:

The following people have nothing to disclose: Lindsey Kennedy, 
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Joanne Thomson, Fanyin Meng, Kishore Polireddy, Hannah Jones, 
Heather L . Francis

2041
Portal fibrosis predominantly in MCD-induce 
juvenile Nonalcoholic Steatohepatitis mouse 
models
Feng Liu, Qin Wang, Pei-Hao Liu, Huiying Rao, Lai Wei; Peking 
University People’s Hospital, Peking University Hepatology 
Insitute, Beijing Key Laboratory of Hepatitis C and Immuno-
therapy for Liver Diseases, Beijing, China

Background: It is not clear whether the disease observed 
in children is the initial phase of a process that progresses 
with age . Animal models of NASH give crucial information, 
not only in elucidating the pathogenesis of NASH, but 
also in examining therapeutic effects of various agents . 
Therefore, we want to observe the difference of the liver 
fibrosis in juvenile non-alcoholic fatty liver disease model, 
and hope these models could provide new ideas for liver 
fibrosis progression of pediatric NASH . Objective: The 
purpose of this study was to evaluate the collagen features 
by SHG/TPEF microscopy in adult (6w) mice and juvenile 
(3w, 4w, and 5 week age) MCD models of NASH . Method: 
Liver tissue specimens of MCD models were collected at 
different time points after beginning of the modeling . 
SHG/TPEF microscopy were used to image and quantify 
100 collagen parameters including portal, central vein and 
perisinusoidal collagen in liver tissue . The fibrosis progres-
sion was analyzed employing the time-based fibrosis and 
NASH CRN scoring system as standard references, and was 
compared with the collagen proportionate area (CPA) 
and hydroxyproline (HYP) . Result: First, we designed a 
class-specific ensemble feature selection framework, 7 
shared parameters (#StrCV, #ShortStrCV, #ThickStrCV, 
#StrPTAgg, #StrPSAgg, #LongStrPSAgg and StrLength-
PSAgg) in adult mice group were demonstrated to identify 
differences among fibrosis stages with high AUC accuracy 
(area under the curve:0 .857-0 .923, p<0 .05), and among 
different timepoints with high AUC accuracy (0 .823-0 .976, 
p<0 .05) . Furthermore, the AUC values of these 7 shared 
parameters were maintained higher than CPA among 
fibrosis stages (0 .857-0 .923 vs 0 .712-0 .906) and different 
timepoints (0 .823-0 .97 vs 0 .661-0 .922), and higher than 
HYP among fibrosis stages (0 .857-0 .923 vs 0 .748-0 .968) and 
different timepoints (0 .823-0 .97 vs 0 .761-0 .972) . From 0w 
to 8w after MCD diet induced, compared with adult mice, 
the level of all 28 portal collagen parameters were higher 
in juvenile mice; The level of all 28 central and 28 perisi-
nusoidal collagen parameters were lower in juvenile mice . 
There was no difference for 16 overall collagen parame-
ters between adult and juvenile mice . Conclusion: 7 shared 
parameters correlated with fibrosis stage and different 
timepoints, could be useful to specifically and accurately 
monitor liver fibrosis in a quantitative manner in adult 
MCD mice of NASH . Portal region collagen were predom-
inately in juvenile mice with NASH . It suggest that the 
mechanism of liver fibrosis progression in juvenile NASH 
was different from adult NASH . 
Disclosures:
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2042
Novel Mouse Model of Nonalcoholic Steato-
hepatitis
Ji-Yeon Shin1,2, Antonio Hernandez-Ono1, Tatyana Fed-
otova1, Michael J. Lee2, Cecilia Östlund1,2, William T. Dauer3,4, 
Henry N. Ginsberg1, Howard J. Worman1,2; 1Department of 
Medicine, College of Phyisicians & Surgeons, Columbia Uni-
versity, New York, NY; 2Department of Pathology and Cell 
Biology, College of Phyisicians & Surgeons, Columbia Univer-
sity, New York, NY; 3Department of Neurology, University of 
Michigan Medical School, Ann Arbor, MI; 4Department of Cell 
and Developmental Biology, University of Michigan Medical 
School, Ann Arbor, MI

Nonalcoholic steatohepatitis is characterized by cyto-
plasmic lipid droplet accumulation, inflammation and 
ballooning degeneration of hepatocytes, generally in the 
setting of obesity and insulin resistance . Lamina-associated 
polypeptide 1 (LAP1), encoded by the Tor1aip1 gene, is 
an integral protein of the inner nuclear membrane of the 
nuclear envelope that interacts with lamins in the nucleus 
and torsinA in the endoplasmic reticulum . We have 
used Cre-Lox recombination, crossing mice with a floxed 
Tor1aip1 to albumin-Cre transgenic mice, to generate 
offspring with conditional depletion of LAP1 from hepato-
cytes . The mice with depletion of LAP1 from hepatocytes 
have profound cytoplasmic nuclear and cytoplasmic lipid 
droplet accumulation, more than twice control liver 
triglyceride (TG) levels and develop nonalcoholic steato-
hepatitis on a regular chow . Electron microscopic examina-
tion of liver sections and fluorescence microscopic analysis 
of isolated hepatocytes for neutral lipids demonstrated 
striking lipid droplet accumulation inside nuclei as well 
as in the cytosol . Histopathological analysis, including Oil 
Red O staining, showed that on a chow diet the mice with 
hepatocyte-selective depletion of LAP1 had steatosis by 
4 months of age that progressed to nonalcoholic steato-
hepatitis with inflammation and ballooning degenera-
tion of hepatocytes at 18 months of age . Staining with 
sirius red showed a concurrent increase in fibrosis . By 
18 to 24 months of age, these mice developed multiple 
liver adenomas . The mice with LAP1 depletion from 
hepatocytes had normal steady-state body mass, normal 
serum glucose and TG concentrations, serum cholesterol 
concentrations significantly lower than control mice and 
normal glucose tolerance tests . In vivo studies of lipopro-
tein metabolism revealed decreased hepatic secretion of 
both very low density lipoprotein (VLDL) apoB100 and TG 
as well as decreased apoB100 in the liver . These results 
implicate the nuclear envelope, a specialized domain of 
the endoplasmic reticulum, in both the maintenance of 
normal VLDL assembly and secretion and the pathobiology 
of steatosis and nonalcoholic steatohepatitis . This novel 
mouse model can also be used to identify hepatocyte-in-
trinsic factors involved in the development of nonalcoholic 
steatohepatitis that may be targeted by novel therapeutic 
agents .
Disclosures:
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2043
Oxidized linoleic acid metabolites (OXLAMs) 
lead to oxidative stress-induced mitochon-
drial dysfunction, apoptosis and Nlrp3 inflam-
masome activation in the liver
Susanne Schuster1, Casey Johnson1, Ameer Taha2, Irina A. Kir-
pich3, Christopher Ramsden4, Craig J. McClain3, Ariel E. Feld-
stein1; 1Department of Pediatrics, University of Califorina San 
Diego, School of Medicine, La Jolla, CA; 2Department of Food 
Science and Technology, University of California Davis, Davis, 
CA; 3Division of Gastroenterology, Hepatology and Nutrition, 
University of Louisville, Louisville, KY; 4Intramural Programs 
of the National Institute on Aging and National Institute on 
Alcohol Abuse and Alcoholism, NIH, Bethesda, MD

Background and Aim: Linoleic acid (LA, C18:2) can be 
oxidized enzymatically or by auto-oxidation caused 
by light, heat or prolonged storage and its circulating 
oxidized metabolites (OXLAMs) are associated with NASH . 
Currently, it is not known whether the high intake of LA or 
the direct consumption of its OXLAMs are responsible for 
their adverse health effect . The goal of this study was to 
test the hypothesis that OXLAMs provided directly through 
the diet are involved in the development of hepatic injury . 
Methods: Wild type (WT) male C57BL/6 mice (8 wks) were 
fed ad-libitum an iso-caloric 40%kcal fat diet containing 
low LA (4%, control), high LA (17%) or low LA+OXLAMs 
for 8 weeks . Genes involved in lipogenesis, fatty acid oxida-
tion and inflammation were assessed by qPCR . Markers of 
oxidative stress and mitochondrial (mt) dysfunction were 
measured . Additional endpoints included the evaluation 
of cleaved caspase-3, TUNEL staining and components of 
the Nlrp3 inflammasome . Results: Compared to the low 
or high LA group, mice fed the OXLAM rich diet showed 
lower liver fat accumulation and body weight . However, 
OXLAM fed mice showed increased lobular inflammation 
together with increased expression of pro-inflammatory 
genes (Tnfa, Il-6) . Additionally, livers of OXLAM fed mice 
showed increased lipid peroxidation and oxidative stress 
measured by increased 4-HNE modified proteins, Malondi-
aledehyde level, increased Thioredoxin interacting protein 
(Txnip) and Ucp3 expression as well as increased p38 
activation . Changes in subcellular distribution of Apop-
tosis signaling kinase1 (ASK1) were detected in livers of 
OXLAM fed mice leading to increased mitochondrial ASK1 
activation, induction of hepatic apoptosis in association 
with increased caspase-3 cleavage, Bax protein level, and 
increased TUNEL positive cells . Due to increased oxida-
tive stress, OXLAM fed mice showed signs of mitochon-
drial dysfunction as measured by increased mt/nucl . DNA 
ratio and increased amount of mtDNA in the cytoplasm . 
Furthermore, the Nlrp3 inflammasome was robustly acti-
vated and led to the activation of caspase 1 and cleavage 
of Il-1β in the liver of mice fed the OXLAM diet . Conclu-
sion: This study indicates that a diet rich in OXLAMs leads 
to mitochondrial dysfunction, hepatocyte cell death and 
Nlrp3 inflammasome activation which are known to play 
crucial roles in NAFLD progression . These results support 
the hypothesis that fat accumulation is not imperatively 
required as a first hit to induce liver damage . It is proposed 
that early mitochondrial dysfunction and Nlrp3 inflam-
masome activation may prime hepatic cells in a manner 
that makes them more vulnerable to diet-induced liver 
injury .
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2044
Chronic Polychlorinated Biphenyl (PCB) Expo-
sure Disrupts Hepatic Xenobiotic and Inter-
mediary Metabolism and Increases Hepatic 
Inflammation/Injury
Hongxue Shi1, Josiah Hardesty2, Jian Jin1, Heather B. Clair2, 
Keith C. Falkner3, Russell A. Prough2, Matthew Cave1,3; 1Phar-
macology and Toxicology, University of Louisville, Louisville, 
KY; 2Biochemistry and Molecular Genetics, University of Lou-
isville, Louisville, KY; 3Medicine Division of Gastroenterology, 
Hepatology and Nutrition, Universsity of Louisville, Louisville, 
KY

Introduction: Polychlorinated biphenyls (PCBs) are endo-
crine and metabolism disrupting chemicals . PCBs may be 
classified as dioxin-like (DL) and non-dioxin-like (NDL) 
PCB based on their ability to activate the aryl hydrogen 
receptor (AhR) . Epidemiological studies have shown 
that PCB exposure is associated with steatohepatitis and 
diabetes . The aim of this study was to investigate whether 
chronic PCB exposure could disrupt hepatic metabolism 
and cause liver injury in a two-hit mouse model . Methods: 
Eight week old male C57BL/6 mice were fed a high fat diet 
(42% fat) and treated with either Aroclor 1260 (20 mg/kg 
p.o), a NDL PCB mixture, or PCB126 (20 μg/kg p.o), a single 
DL PCB congener, or vehicle control for 12 weeks . The 
mixture and doses used were based on human bioaccumu-
lation patterns which show high levels of heavily chlori-
nated NDL PCBs and relatively low levels of DL PCBs . After 
euthanasia, tissues were obtained for analyses . Results: 
As anticipated, AhR target gene, Cyp1a2 was induced 
by PCB126 exposure, while the constitutive andros-
tane receptor (CAR) target gene, Cyp2b10 was induced 
in mice treated with Aroclor 1260 . Neither body weight 
nor liver weight were changed with PCB treatment, but 
the epidydimal fat weight was increased in the Aroclor 
1260 group . Histological data showed that the extent 
of hepatic steatosis, triglycerides and lipid levels were 
similar in all groups . ALT was increased by Aroclor 1260 
exposure, while AST was decreased by PCB126 exposure . 
Ar1260 treated animals had increased lobular inflamma-
tion and expression of pro-inflammatory cytokines (Tnfα 
and Cxcl8) . Hepatic genes related to fatty acid synthesis 
(Srebp1, Fasn, and Scd1) and β-oxidation (PPARα) were 
decreased by PCB126 exposure . Pnpla3 gene expression 
was increased by Aroclor 1260 treatment, and HNF4α gene 
expression was down-regulated by PCB126 treatment . 
Glucose and insulin tolerance were not affected by PCB 
exposure . However, mice treated with PCB126 had lower 
fasting blood glucose associated with decreased expres-
sion of the gluconeogenic gene, Pepck1 . Conclusions: 
Chronic PCB exposure disrupts hepatic xenobiotic and 
intermediary metabolism, to influence hepatic inflamma-
tion and injury . These data suggest that DL and NDL PCB 
exhibited slightly different effects which could be due to, 
in part, to differential receptor activation .

Disclosures:

Matthew Cave - Grant/Research Support: Conatus, Intercept; Speaking and 
Teaching: Gilead, Merck, Intercept, Abbvie

The following people have nothing to disclose: Hongxue Shi, 
Josiah Hardesty, Jian Jin, Heather B . Clair, Keith C . Falkner, Russell A . Prough

2045
Oleate- but not palmitate-enriched diets 
induce iNKT cell activation in adipose tissue, 
resulting in hepatic steatosis
Amin M. Amin, Caroline C. Duwaerts, Kevin Siao, 
Amanda Goodsell, Jody L. Baron, Jacquelyn J. Maher; Medi-
cine-Liver Center, UCSF, San Francisco, CA

Background Non-alcoholic fatty liver disease is driven 
by adipose tissue inflammation and dysfunction . Recent 
reports indicate that adipose tissue inflammation can be 
initiated by local activation of invariant natural killer T cells 
(iNKT cells) . iNKT cells are activated by lipid antigens in the 
context of CD1d; monounsaturated lipids can be particu-
larly stimulatory to iNKT cells . In this study, we investigated 
whether diets enriched in the monounsaturated fat oleate 
have a unique capacity to activate iNKT cells in adipose 
tissue and induce hepatic steatosis . Methods Mice were 
fed either chow or one of 4 isocaloric high-energy diets 
containing single-source macronutrients in a 40% carbo-
hydrate:40% fat ratio (starch/palmitate, sucrose/palmi-
tate, starch/oleate, sucrose/oleate) . After 9 weeks, liver 
and visceral adipose tissue were collected and processed 
for histology and biochemical analyses . Visceral adipose 
tissue was processed further to retrieve immune cells 
and analyze them by flow cytometry . Results Mice fed all 
high-energy diets gained more weight than chow controls 
(45-57% gain with high-energy vs . 24% with chow at 9 wk, 
*p<0 .0001) . Visceral adipose tissue mass also increased in 
all mice fed high-energy diets, with no significant differ-
ences noted among the individual formulas . Despite this, 
hepatic steatosis varied significantly among mice in the 
high-energy diet groups: palmitate-fed mice developed 
mild steatosis, whereas oleate-fed mice developed more 
marked steatosis (hepatic triglyceride in chow = 2 mg/g, 
palmitate = 13-16 mg/g, oleate = 41 mg/g, *p<0 .0001) . 
Adipose tissue from mice that developed the worst 
hepatic steatosis contained larger numbers of stromal 
vascular fraction cells than mice with milder hepatic 
steatosis (chow = 6 x 105, palmitate = 7-8 x 105, oleate 
= 15-20 x 105 cells/g adipose tissue, *p<0 .0001) . Further 
analysis revealed a marked increase in activated iNKT cell 
number in oleate-fed adipose tissue (chow and palmi-
tate diets <300 cells/g, oleate >1800 cells/g, *p<0 .0001) . 
This was accompanied by significant expansion of pro-in-
flammatory M1 macrophages in oleate-fed adipose tissue 
(chow and palmitate 5-14%, oleate 53%, expressed as a 
percentage of total macrophages, *p<0 .0001) . Conclu-
sion Diets enriched in oleate, but not palmitate, provoke 
marked expansion of iNKT cells in visceral adipose tissue . 
iNKT cell expansion coincides with accumulation of M1 
pro-inflammatory macrophages in adipose tissue and 
leads to hepatic steatosis . The data suggest that excess 
dietary oleate prompts the generation of an important 
lipid antigen in obesity that triggers iNKT cell activation 
and leads to adipose tissue and liver dysfunction .
Disclosures:
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2046
Hepalatide Ameliorated Progression of Mouse 
Nonalcoholic Steatohepatitis Caused by 
Feeding High Fat/Calorie Diet plus High Fruc-
tose and Glucose in Drinking Water
Xue-Jing Liu1, Cui-Li Fan2, Hong-Li Liu2, Jian Wu1,3; 1Dept. of 
Medical Microbiology, Fudan University School of Basic Med-
ical Sciences, Shanghai, China; 2Shanghai Hep Pharmaceutical 
Co., Ltd, Shanghai, China; 3Shanghai Institute of Liver Dis-
eases, Fudan University Shanghai Medical College, Shanghai, 
China

BACKGROUND: No FDA-approved medications are avail-
able for the treatment of nonalcoholic steatohepatitis 
(NASH), and only few promising agents, such as obeticholic 
acid and elafibranor, have been proved to inhibit hepatic 
fibrosis in NASH by randomized, placebo-controlled 
phase II clinical trials . The present study aimed to assess 
the effects of Hepalatide, a sodium taurocholate cotrans-
porting polypeptide receptor binding agent, on metabolic 
and histopathologic changes of a mouse model of NASH . 
METHODS: Male C57BL6 mice were randomly divided 
into 5 groups (n=5): controls (normal diet), NASH model 
(high fat/Calorie diet + high fructose/glucose in drinking 
water, HFCD+HF/G), HFCD+HF/G plus PBS, HFCD+HF/G plus 
low dose of Hepalatide (LH, 20 mg/kg, s .c .), HFCD+HF/G 
plus high dose of Hepalatide (HH, 60 mg/kg, s .c .) . After 8 
weeks of feeding, effects of Hepalatide on histopathologic 
changes and metabolic profiles were evaluated . RESULTS: 
Compared to mice fed HFCD+HF/G, serum levels of LDL in 
mice fed HFCD+HF/G plus LH or HH were decreased (0 .70 
or 0 .62 vs . 1 .04 mM, p<0 .05), so were triglyceride levels 
(liver 118 .3 or 108 .2 vs . 194 .4 .0 μM/g, p<0 .01) and choles-
terol levels (liver 14 .8 or 15 .3 vs . 25 .0 μM/g, p≤0 .01; serum 
3 .09 vs . 4 .26 mM, p<0 .05) . The treatment with Hepalatide 
decreased serum ALT (45 .9 or 44 .9 vs . 199 .7 iu, p<0 .01) 
levels significantly . Liver histology and TUNEL staining 
showed that Hepalatide remarkably attenuated inflam-
mation, improved hepatocellular steatosis and apop-
tosis . Hepalatide decreased fasting blood glucose (5 .8 vs 
8 .8 mM, p<0 .01) and serum insulin (0 .38 vs . 0 .66 ng/ml, 
p<0 .01), and HOMA insulin resistance index (2 .79 vs . 7 .34, 
p<0 .05) in HH group . Moreover, procollagen type I mRNA 
and smooth muscle α-actin protein levels were reduced 
significantly . Masson staining and hydroxyproline content 
(0 .12 vs . 0 .16 μg/mg, p<0 .05) showed that Hepalatide miti-
gated hepatic fibrogenesis in NASH . Serum total bile acid 
levels (33 .7 vs . 25 .2 μM, p<0 .05) were increased in mice 
treated with HH . CONCLUSION: Hepalatide effectively 
alleviated the pathological process, metabolic profile, 
hepatocellular steatosis and injury, insulin resistance, and 
halted hepatic fibrotic progression in a mouse model of 
NASH, probably through the increase of serum bile acid 
levels in this NASH model, but without an increase in LDL, 
cholesterol and triglecerides . This pre-clinical experiment 
demonstrates that Hepalatide holds therapeutic poten-
tial for the improvements in most abnormalities of NASH 
manifestations and warrants the need for further pharma-
cological evaluation .
Disclosures:

Xue-Jing Liu - Independent Contractor: Shanghai Hep Pharmaceutical Co ., 
Ltd

Jian Wu - Grant/Research Support: Shanghai Hepu Pharmaceutical Co . Ltd

2047
Dicosylhexaenoic Acid Reversed Progres-
sion of NASH to Hepatic Fibrosis in Mice by 
Increasing Ratio of ω-3 over ω-6 Fatty Acids
Xue-Jing Liu1, Xiu-Ping Liu2, Jian Wu1,3; 1Dept. of Medical 
Microbiology, Fudan University School of Basic Medical Sci-
ences, Shanghai, China; 2Dept. of Pathology, Fudan University 
School of Basic Medical Sciences, Shanghai, China; 3Shanghai 
Institute of Liver Diseases, Fudan University Shanghai Medical 
College, Shanghai, China

Background: Dicosylhexaenoic acid (DHA) is a polyunsatu-
rated fatty acid (PUFA), which was reported to be effective 
in correction of metabolic abnormalities in a mouse model 
of transfat-induced NAFLD (J Funct Foods 2016;20:443–
452) . The aim of this study was to investigate whether 
DHA improves pathologic and metabolic alterations in a 
mouse model of NASH induced by feeding high fat/Calorie 
diet plus high fructose and glucose in drinking water 
(HFCD+HF/G) . Methods: Male C57BL6 mice were randomly 
divided into 4 groups (n=5): controls (normal diet), NASH 
model (HFCD+HF/G for 16 wks), HFCD+HF/G plus 1 .5% 
DHA-16 wks, HFCD+HF/G plus DHA-8 wks (DHA supple-
mentation between 9-16 wks) . Changes in FA composi-
tion and content were analyzed by gas chromatography . 
Results: DHA supplementation for 16 or 8 wks reduced 
triglyceride content (108 .9 or 110 .2 vs . 305 .6 μM/g, p<0 .01 
in liver; 0 .5 vs . 0 .8 mM, p<0 .01 in serum) and liver choles-
terol levels (33 .7 or 34 .5 vs . 64 .7 μM/g, p<0 .01) compared 
to mice fed HFCD+HF/G . Serum ALT (91 .0 or 125 .0 vs . 296 .9 
iu, p<0 .01) and AST (141 .0 or 173 .0 vs . 301 .2 iu, p<0 .01) 
were remarkably decreased in HFCD+HF/G plus DHA for 
16 or 8 wks . Histopathology and TUNEL staining showed 
that DHA supplementation minimized inflammation, 
hepatocellular steatosis and apoptosis . DHA supplemen-
tation decreased fasting blood glucose (7 .6 vs . 8 .9 mM), 
serum insulin (0 .38 or 0 .28 vs . 1 .24 ng/ml, p<0 .01), and 
HOMA insulin resistance (4 .13 or 2 .73 vs . 8 .26, p<0 .01) . 
Liver procollagen type I mRNA and α-SMA protein levels 
suggested less fibrogenesis with DHA supplement . Masson 
staining and hydroxyproline content (0 .13 or 0 .14 vs . 0 .26 
μg/mg, p<0 .05) verified that DHA blocked hepatic fibro-
genesis in mice with HFCD+HF/G plus DHA for 16 or 8 wks . 
Whole body quantitative CT scan visualized that DHA 
minimized body fat accumulation, such as subcutaneous 
(7145 .8 or 5475 .9 vs . 9215 .1 mm3, p<0 .01) and viscera 
(5754 .7 vs . 8143 .6 mm3, p<0 .05) . Liver and serum FA profile 
demonstrated that DHA significantly elevated levels of 
ω-3 polyunsaturated FAs and lowered levels of saturated 
FAs, monounsaturated FAs, ω-6 polyunsaturated FAs, thus 
increased the ratio of ω-3 over ω-6 levels (0 .18 or 0 .19 vs . 
0 .06, p<0 .01 in liver; 0 .24 or 0 .24 vs . 0 .14, p<0 .01 in serum) . 
Conclusion: DHA supplementation effectively reversed 
pathological and metabolic alterations in HFCD-HF/G-fed 
mice, and improved insulin resistance and halted hepatic 
fibrosis by modulating fatty acid composition . The findings 
of this experiment confer preclinical evidence that DHA 
supplementation could be beneficial for prevention and 
treatment of NASH, and should be included in its thera-
peutic regimen .
Disclosures:
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2048
CCL25 promotes progression of nonalchoholic 
fatty liver disease via macrophages activation
Lina Jiang, Mei Yang, Guangde Zhou, Yijin Wang, Jing-
Min Zhao; Department of Pathology and Hepatology, Beijing 
302 Hospital, Beijing, China

Background: Nonalchoholic fatty liver disease (NAFLD) 
undergoes several clinical stages during its progression, 
including steatosis and fibrosis . It is widely known that 
immune cells contribute to the pathogenesis of NAFLD by 
secreting abundance of chemokines . The interaction of 
chemokines and their corresponding receptors have been 
proven to alter microenvironment and accelerate NAFLD 
progression . Additionally, macrophages activation and 
proliferation have been observed in steatosis patients and 
reported to participate in liver injury by secreting inflam-
matory mediators . Thus we aim to identify chemokines 
implicated in NAFLD and study the mechanism of action by 
detecting the involvement of specific chemokine in macro-
phages function, eventually providing a potential diag-
nostic marker and therapeutic target for NAFLD . Methods: 
154 NAFLD patients and 20 healthy individuals were 
enrolled to detect chemokines in serum . These chemo-
kines were also detected in a macrophages-hepatocytes 
co-culture system . Over expression of the specific chemo-
kine encoded gene and pharmacological treatment were 
performed in co-culture model to profile macrophagy 
initiation signaling pathway and cellular steatosis . Results: 
A significant elevation of C-C chemokine ligand 25 (CCL25) 
was identified in NAFLD patient samples in contrast to 
healthy control (P<0 .05) . CCL25 was even higher in samples 
above stage F3 (P<0 .01) . Over expression of CCL25 in cell 
culture model confirmed that CCL25 is able to cause severe 
steatosis and promote macrophages activation . Moreover, 
exogenous CCL25 also dose-dependently facilitated macro-
phages stimulated IL-1α and high dose of CCL25 increased 
the proliferation of macrophages in the cell co-culture 
model . Conclusion: Chemokine CCL25 was significantly 
up-regulated in NAFLD patients and was demonstrated 
to promote NAFLD progression via macrophagy activation 
and proliferation . Thus CCL25 is likely to be a potential 
diagnostic marker and therapeutic target for NAFLD . Key 
words: CCL25; NAFLD; Steatosis; Macrophages;
Disclosures:
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2049
Hepatic CD36 expression and traslocation to 
the plasma membrane are increased under 
hypoxic conditions
Patricia Marañón1, Florinda Meléndez-Rodríguez3,1, 
Esther Rey1,2, Miriam Gil-Valle1,2, Mar Torres-Ca-
pelli3,1, Julian Aragones3,1, Carmelo García-Monzón1,2, 
Águeda González-Rodríguez1,2; 1Instituto de Investigación 
Sanitaria Princesa, Madrid, Spain; 2CIBERehd, Madrid, Spain; 
3Universidad Autónoma de Madrid, Madrid, Spain

Background: Non-alcoholic fatty liver disease (NAFLD) 
is considered the hepatic component of the metabolic 
syndrome and is characterized by the progression from 
a benign steatosis to more severe liver injuries directly 
associated with lipotoxicity such as nonalcoholic steato-
hepatitis (NASH), cirrhosis and hepatocellular carcinoma . 
It is well known that intracellular lipid accumulation 

featuring steatosis results from an imbalance between the 
pathways involved in hepatic lipid homeostasis, including 
those that regulate hepatic free fatty acid (FFA) uptake . 
Recent evidence indicates that NAFLD severity is affected 
by obstructive sleep apnoea syndrome, a recurrent upper-
airway obstruction during sleep, characterized by periods 
of intermittent hypoxia (IH) . Since dysregulation of normal 
oxygen gradient within the liver, promoting stabilization 
of the hypoxia-inducible factors (HIFs), induces steatosis 
and inflammation, we aimed to investigate the effect 
of hypoxia on hepatic fatty acid uptake, focusing on the 
modulation of the Fatty Acid Translocase CD36 in both 
murine and cellular experimental models under hypoxic 
conditions . Methods: NAFLD score and hepatic CD36 
expression were analyzed in livers from Von Hippel-Lindau 
knockout (VHL KO) mice, which display an overexpression 
of HIFs, and in livers from mice submitted to an IH protocol . 
In addition, accumulation of intracellular lipids and both 
total and membrane content of CD36 were determined 
in human hepatoma (Huh7) cells submitted to a hypoxic 
environment . Results: Livers from VHL KO mice exhib-
ited borderline or definitive NASH due to the presence of 
steatosis, inflammation and hepatocyte ballooning, and 
hepatic features of simple steatosis were observed in livers 
from mice submitted to IH . Moreover, CD36 levels and 
its translocation to the plasma membrane of the hepato-
cytes were elevated in both murine models . Interestingly, 
hypoxia itself enhanced lipid accumulation monitored by 
Nile Red staining in Huh7 cells . An increase of both total 
content and translocation to the plasma membrane of 
CD36 was detected in these cells under hypoxic conditions 
(1%O2 for 24 and 48 hours) . Conclusion: Taken together 
these data indicate an important role of CD36 in hypox-
ia-induced lipid accumulation in the liver, and suggest that 
hypoxia may play a key pathogenic role in the develop-
ment of hepatic steatosis and in the progression of NAFLD . 
Disclosures:
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Rodríguez

2050
Transferrin and ceruloplasmin kinetics discrim-
inate simple steatosis from nonalcoholic 
steatohepatitis.
Takhar Kasumov1,2, Kwangwon Lee1, Abdullah Osme1, 
Iryna Kalinina2, Jaividhya Dasarathy3, Srinivasan Dasarathy2, 
Arthur J. McCullough2; 1Pharmaceutical Sciences, NEOMED, 
Rootstown, OH; 2Hepatology and Gastroenterology, Cleve-
land Clinic, Cleveland, OH; 3Metro Health Hospitals, Cleve-
land, OH

Objectives Insulin resistance-associated hepatic iron 
overload is a common feature of nonalcoholic fatty liver 
disease (NAFLD) . Transferrin (Trf) and ceruloplasmin (Cp) 
are two acute-phase response (APR) proteins involved 
in iron metabolism . While Cp’s ferroxidase activity is 
essential for mobilization of iron from storage sites, Trf 
incorporates and transports it for cellular utilization . As 
Cp and Trf are synthesized by the liver, hepatic APR and 
liver damage may affect their synthesis . In this study, a 
heavy water (2H2O)-labeling approach was combined with 
mass spectrometry to characterize Cp and Trf metabolism 
in biopsy-proven patients with steatosis and nonalcoholic 
steatohepatitis (NASH) . Methods Patients with NAFLD 
(steatosis (n=6) and NASH (n=7)) and age-matched healthy 
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controls (n=8) received 2H2O in drinking water for seven 
days . Blood samples were collected at different time-
points, and Cp and Trf turnover was assessed based on 
their 2H-enrichment . Cp’s ferroxidase activity, Trf satura-
tion, serum iron, ferritin, Cp and Trf levels were quanti-
fied . Results Overall, patients with NAFLD had a higher 
BMI, fasting insulin, HOMA-IR, plasma ALT, triglycerides 
and Cp ferroxidase activity (all p<0.05) . Trf turnover was 
significantly increased in NAFLD patients compared to 
controls (0 .21±0 .05 vs . 0 .35±0 .07 pool/day, p<0.001), while 
combined analysis didn’t reveal any change in Cp kinetics . 
However, when NAFLD patients were separated into 
biopsy-proven simple steatosis (SS) and NASH groups, it 
was found that Trf degradation gradually increased from 
controls to SS (0 .30±0 .04 pool/day), and to NASH(0 .39±0 .07 
pool/day) (all p<0.05) . While Cp turnover was increased in 
SS compared to controls (0 .42±0 .10 vs . 0 .59±0 .06 pool/day, 
p<0.05), it was significantly reduced in NASH (0 .33±0 .05 
pool/day, p<0.0001 vs SS) . These alterations in Cp and Trf 
turnover were compensated with their production rates 
that kept Cp and Trf levels stable . The changes in both Cp 
and Trf kinetics were significantly correlated with insulin 
and HOMA, while the Trf half-life was inversely associated 
with ALT levels, suggesting that insulin resistance and liver 
damage may contribute to altered Cp and Trf metabolism 
in NAFLD . Although NASH patients displayed increased 
levels of serum iron that correlated with Trf flux, Trf satu-
ration wasn’t altered in NAFLD patients . Conclusions Cp 
and Trf kinetic analysis is useful to discriminate SS from 
NASH and may explain altered iron metabolism in NASH .
Disclosures:
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2051
VEGFR3 dependent lymphangiogenesis regu-
lates the progression of liver fibrosis in a 
mouse model of NASH.
Matthew A. Burchill, Andrew Winter, Jeffrey Finlon, 
Hugo R. Rosen, Beth Tamburini; GI-Hepatology, University of 
Colorado-Denver, Aurora, CO

Background: The primary function of the liver is to main-
tain blood homeostasis by processing sugar, protein, fat, 
and cholesterol . Lymphatics transport chyle (fat+lymph) 
and cholesterol from the gut to the liver . In other tissues 
lymphatic vessels have been shown to associate with 
immune cells in tertiary lymphoid clusters where lymphatic 
remodeling must occur to drain lymph to the lymph node 
like clusters found within the tissue . In the liver the number 
of lymphatic vessels within the liver is increased in patients 
with cirrhosis . It is currently unknown whether this associ-
ation is causative or correlative and how lymphatic func-
tion is important to liver function is not well understood . 
Therefore, we aimed to understand whether lymphatic 
function during normal and dysregulated liver homeo-
stasis alters the progression of liver disease . Methods: To 
evaluate the role of VEGFC/D-R3 signaling in the progres-
sion of liver fibrosis mice were fed for 19 weeks on a high 
fat/cholesterol diet followed by anti-VEGFR3 bi-weekly 
for 3 weeks while maintaining the high fat/cholesterol 
(HFHC) diet and the frequency of lymphatics and progres-
sion to fibrosis was analyzed . The direct effect of choles-
terol on lymphangiogenesis was measured using in vitro 

stimulation of human dermal derived LECs with oxidized 
LDL . Results: The number of lymphatic endothelial cells, 
designated as CD45-, CD31+, PDPNhigh, CD146-, CD16/32- 
appeared to increase slightly in response to HFHC diet 
similar to what has been reported for cirrhotic patients, 
while the mice who received anti-VEGFR3 antibody had a 
significant decrease in the frequency of LEC by flow cytom-
etry and a similar decrease in the transcript levels of the 
canonical LEC markers Lyve-1 and PDPN . Interestingly, we 
found an increase in the frequency of neutrophils within 
the liver tissue of mice treated with aVEGFR3 by both 
immunohistochemistry and flow cytometry . In addition 
to increased frequency of neutrophils in the liver we also 
observed increased transcripts of CXCL1, 2, and 5, chemo-
kines important for the recruitment of neutrophils to the 
liver . Finally, we observed that cholesterol stimulation of 
LECs in vitro inhibited lymphangiogenesis and induced the 
expression of CXCL1, 2 and 5 . Conclusions: These studies 
find that inhibition of lymphangiogenesis results in the 
recruitment of inflammatory neutrophils to the liver and 
ultimately, the acceleration of liver fibrosis . Our data illus-
trate the importance of lymphatic vessel function to liver 
homeostasis and a potential link between endothelial cells 
and the immune system in the progression to fibrosis .
Disclosures:
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2052
Combination treatment of LJN452 and Cenicri-
viroc Shows Additive Effects in a Diet-Induced 
NASH Model
Bryan Laffitte1, Pamela Vig2, Patrick Mueller3, Christine Gar-
rett3, Michael K. Badman3, Eric Lefebvre2; 1Regenerative Med-
icine, Genomics Institute of the Novartis Research Foundation, 
La Jolla, CA; 2Allergan, South San Francisco, CA; 3Novartis 
Institutes for BioMedical Research, Inc., Cambridge, MA

Background: Non-alcoholic steatohepatitis (NASH) is a 
common and multifactorial chronic liver disease . Several 
investigational agents are in clinical trials, allowing the 
potential for multitargeted therapies . Farnesoid X receptor 
(FXR) regulates various aspects of bile acid metabolism in 
the liver and intestine . C-C chemokine receptors 2 (CCR2) 
and 5 (CCR5) are expressed on cells that promote macro-
phage infiltration in the liver and fibrogenesis . Given their 
distinct actions, we evaluated mono- and combination 
therapy with an FXR agonist and a CCR2/5 antagonist in a 
diet-induced mouse model of NASH with the aim to inves-
tigate potential additive effects . Methods: The effects of 
an FXR agonist (LJN452) and a CCR2/5 antagonist (cenicri-
viroc; CVC) were evaluated in a diet-induced mouse model 
of NASH . The mice were treated with steptozotocin 200 μg 
2 days after birth and fed with high fat diet (57 kcal% fat) 
after 4 weeks of age until 9 weeks . During the last 3 weeks 
on HFD, animals were treated with vehicle, LJN452, CVC or 
a combination of LJN452 and CVC . Treatment effects were 
evaluated by liver histopathology using F4/80, picro-Sirius 
red and Oil red-O staining . Results: Vehicle control animals 
(n=9) developed a NASH phenotype with hepatic steatosis, 
lobular inflammation, hepatocyte ballooning and fibrosis; 
the mean (SD) NAFLD Activity Score (NAS) was 4 .8 (0 .7) . 
Treatment with LJN452 (0 .1 mg/kg/d; N=9) or CVC (50 mg/
kg/d; N=10) resulted in improved histology and lower mean 
(SD) NAS (3 .0 [1 .2] and 3 .3 [1 .2], respectively), associated 
with less severe steatosis and inflammation grades . The 
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combination of LJN452 and CVC (N=10) resulted in a lower 
mean (SD) NAS (1 .1 [1 .2]) compared to monotherapy arms, 
associated with more pronounced reductions in lobular 
inflammation and hepatocellular ballooning . Treatment 
with LJN452 or CVC reduced mean (SD) hepatic collagen 
area relative to vehicle control (0 .57% [0 .12] and 0 .51% 
[0 .14], respectively, vs . 0 .89% [0 .26]); the combination led 
to similar reductions over 3 weeks of treatment (0 .57% 
[0 .31]) . Oil Red O staining revealed reduction in mean (SD) 
hepatic lipid levels with LJN452 (22 .3% [11 .0]) and the 
combination of LJN452 and CVC (19 .7% [11 .7]) relative 
to vehicle control (33 .1% [5 .2]), not observed with CVC 
alone (32 .9% [6 .7]) . Conclusions: In a diet-induced mouse 
NASH model, LJN452 and CVC monotherapy showed 
reductions in NAS and collagen area . The combination of 
LJN452 and CVC resulted in a greater reduction in inflam-
mation and ballooning compared to monotherapy . These 
findings suggest that the combination of LJN452 and CVC 
may provide additive benefits in the treatment of NASH, 
warranting clinical evaluation .
Disclosures:
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2053
A Liver-Targeted Acetyl-CoA Carboxylase 
Inhibitor Increases Fatty Acid Oxidation, 
Improves Mitochondrial Function and Reduces 
Bile Acids and Oxidative Stress in a Murine 
Model of NASH
Jamie Bates1, David Hollenback1, Kathy Liu1, Ting Wang1, 
Kari E. Wong2, Adrian S. Ray1, David Breckenridge1; 1GIlead 
Sciences, Inc., Foster City, CA; 2Metabolon, Inc., Morrisville, NC

Background/Aims: Acetyl-CoA Carboxylase (ACC) 1 and 
2 catalyze the rate limiting step of de novo lipogenesis 
(DNL) and inhibit mitochondrial fatty acid oxidation (FAO), 
respectively . ACC is implicated in promoting lipotoxicity in 
NASH . To understand the pharmacologic effects of ACC 
inhibition, we characterized the lipidomic and metabo-
lomic profile in liver following administration of an ACC 
inhibitor (ACCi) in a murine model of NASH . Methods: 
Male C57BL/6 mice were administered a fast food diet 
(FFD) enriched in fat, cholesterol, and sugar for 175 days 
and were then maintained on FFD and treated with vehicle 
or ACCi at oral doses of 1 or 5 mg/kg BID for 28 days . Age 
matched animals fed a standard diet were included as a 
control group . Flash frozen livers harvested 2 hours post 
last dose were analyzed both on LC/MS/MS and Polar LC 
platforms and proprietary software was used to match 
ions to a library of standards for metabolite identification 
and quantitation by peak area integration (Metabolon 
Inc .) . Ratios of analytes between the vehicle and lean, as 
well as the ACCi-treated and vehicle groups, were calcu-
lated . P values reported correspond to the ratio of the 
5 mg/kg group versus the vehicle group . Results: Palmi-
toleate, a marker of de novo lipogenesis, was significantly 
up in vehicle treated FFD-fed mice relative to control mice 
and reduced by administration of ACCi (p< 0 .05) . Isobu-
tyrylcarnitine, 3-hydroxybutyrylcarnitine, and 3-hydroxy-

butyrate, markers of beta-oxidation, were significantly 
reduced in vehicle-treated animals relative to control 
mice, and increased by ACCi (p<0 .05) . Total triglycerides 
(TAGs) and diglycerides (DAGs) were significantly up in 
vehicle-treated FFD mice relative to controls, and dose-de-
pendently reduced by ACCi (p<0 .001) . ACCi administration 
also reduced oxidative stress, indicated by reduced levels 
of oxidized glutathione (p<0 .05) and increased levels of 
opthalmate, a marker of increased glutathione synthesis 
(p<0 .001) . ACCi treatment elevated NAD+ (p<0 .0001) and 
ATP (p<0 .001) suggesting increased oxidative phosphor-
ylation, and decreased 7-hydroxycholesterol (p<0 .001) 
and cholate (p<0 .01), consistent with reduced bile acid 
synthesis (p<0 .01) . Conclusions: In a mouse model of NASH 
induced by FFD, ACCi decreased markers of de novo lipo-
genesis, hepatic steatosis, bile acid synthesis and oxida-
tive stress and increased markers of beta-oxidation and 
mitochondrial function suggesting improved liver health . 
The results support the continued clinical development of 
GS-0976, a liver targeted ACCi currently in Phase 2, for the 
treatment of NASH .
Disclosures:
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2054
Methionine Aminopeptidase 2 Inhibition Atten-
uates Liver Pathology in Mouse Model of NASH
Bryan F. Burkey1, Thomas E. Hughes1, James E. Vath1, Marga-
ret Wyman1, Nikole Siegmund2, Michael Briggs2; 1Zafgen Inc., 
Boston, MA; 2Woodland Biosciences, Grafton, MA

Background: Methionine Aminopeptidase 2 inhibitors 
(MetAP2i) have been developed as potential therapies 
for metabolic diseases . In obese patients with type 2 
diabetes MetAP2i improve glycemic control and reduce fat 
mass, LDL cholesterol, and C-reactive protein . In preclin-
ical models MetAP2i impede hepatic fibrosis following 
CCl4 injury and block hepatic stellate cell activation 
from growth factors . We tested fumagillin, a prototype 
covalent irreversible MetAP2i, and ZGN-839, a competi-
tive reversible MetAP2i for NASH-related endpoint in a 
mouse model . Method: Hyperglycemia was induced in 
male C57Bl6 mice by neonatal streptozotocin injection 
and after weaning placed on a NASH-inducing high fat 
diet . At 8 wks of age, treatment with ZGN-839 (6 mg/kg/
day) or fumagillin (1 mg/kg/day) was initiated as a food 
admixture for 6 wks vs . diet alone . At termination, livers 
were collected for morphologic and biochemical analysis . 
Results: At the start of treatment average body weights 
for all groups were similar and ranged from 21 .9 to 22 .6 g . 
Control diet NASH mice gained 17 .9% body weight over 
the 6 wk treatment . ZGN-839 had no effect on weight 
gain (17 .7%), whereas fumagillin blunted weight gain to 
0 .5% . At start of treatment all groups had mean random 
fed glucose levels of 527 to 586 mg/dl . Compared to 
control, both MetAP2i treatments reduced glucose over 
the treatment period: ZGN-839 by 25% and fumagillin by 
46% . Liver enzymes ALT and AST were elevated at the 
start of treatment, which both compounds reduced by 
more than 50% . At termination liver:body weight ratio 
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was doubled in these NASH mice and both compounds 
abrogated the liver weight increase by more than 50% . 
A composite histologic NASH score of diet control livers 
at termination showed increased NASH severity by 154%; 
ZGN-839 and fumagillin treatment reduced the composite 
score by 41% (p<0 .001) and 34% (p<0 .001), respectively . 
Fibrosis was also increased by 150% in control NASH mice 
and both compounds decreased fibrosis by 40% (p<0 .001) . 
Appearance of preneoplastic cells in control liver were 
also observed which was markedly reduced with ZGN-839 
and fumagillin by 89% and 81% (both p<0 .05), respec-
tively . Conclusions: MetAP2i attenuated liver injury, NASH 
composite score and fibrosis in a diabetic mouse model of 
NASH . Notably, both ZGN-839 and fumagillin diminished 
the appearance of preneoplastic cells and foci, suggestive 
of modification in the progressive disease process . These 
results show that MetAP2i, independent of weight loss, 
improves metabolism and can significantly reduce hepatic 
injury, supporting further investigation as a therapeutic 
option for patients with NAFLD/NASH .
Disclosures:
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2055
Cross-talk between the IDO-kynurenine and 
NRLP3 inflammasome pathways in experi-
mental NASH
Fabio Marra, Elisa Vivoli, Benedetta Piombanti; University of 
Florence, Florence, Italy

Background and Aims: The pathogenic mechanisms under-
lying development of nonalcoholic steatohepatitis are still 
elusive . Indoleamine 2,3-dioxygenase (IDO-1), an enzyme 
that mediates the catabolism of L-tryptophan to L-ky-
nurenine, plays an important role in hepatic immune regu-
lation, mediating inflammation or tolerance depending 
on the type of injury and the tissue involved . In the 
present study, we examined the effects of pharmacolog-
ical or genetic inhibition of IDO-1 on the development of 
steatohepatitis induced by a methionine and choline-de-
ficient (MCD) diet in mice . Moreover, we used an in vitro 
model to investigate the involvement of IL-1 beta in this 
setting . Methods: In vivo: C57Bl/6 mice fed a MCD diet 
for 4 weeks were treated with the specific IDO inhib-
itor, 1-methyl-D-triptophan (1MT, 5 mg/ml) or its vehicle 
in drinking water . WT and IDO-1 KO C57Bl/6 mice were 
also fed MCD or its control for 4 weeks . Inflammation and 
steatosis were evaluated by histology after H&E staining . 
Intrahepatic gene expression was assayed by quantitative 
real time PCR . In vitro: RAW264 .7 murine macrophages 
were treated with lipopolysaccharide (LPS) in the presence 
or absence of 1-MT or with kynurenine (Kyn) . IL-1 beta 
protein levels were measured by ELISA assay . Results: No 
changes were observed in ALT levels with either phar-
macological or genetic interference with IDO-1 . Genetic 
deletion of IDO-1 resulted in amelioration of the inflam-
matory phenotype . These effects were associated both 
with reduced intrahepatic gene expression of proinflam-
matory factors, including CD11b, CCL2, IL-1 beta and iNOS 

and with reduced necroinflammation score . Conversely, 
pharmacological inhibition of IDO by 1-MT administration 
induced an increased expression of inflammatory markers . 
Moreover, expression of IL-1beta and of components of 
NLRP3 inflammasome were increased in vivo after IDO 
inhibition . In cultured macrophages, LPS -induced IL-1 beta 
production was significantly increased upon inhibition of 
IDO activity, together with upregulation of NLRP3 inflam-
masome components . In addition, IDO inhibition upreg-
ulated the expression of IL-17 both in vivo and in vitro . 
Conclusions: Interference with IDO pathway was associ-
ated with different effects on histology according to the 
method of interference (genetic vs . pharmacologic) . IDO 
activation contributes to modulate inflammation inter-
fering with the inflammasome pathway and with IL-17 
expression . 
Disclosures:

Fabio Marra - Advisory Committees or Review Panels: Abbvie, Gilead, 
AstraZeneca, Menarini, Allergan; Consulting: Bayer Healthcare; Grant/
Research Support: ViiV; Speaking and Teaching: Intercept
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2056
Oral administration of CardioAid and 
LunaRichX plant sterols alleviates liver 
damage in a high-fat diet NASH model
Yaron Ilan, Ariel Drori, Dvorah Rotnemer Golinkin; Gastro-
enterology and Liver Units, Department of Medicine, Hadas-
sah-Hebrew University Medical Center, Jerusalem, Israel; 
Hebrew University Hadassah Medical Center, Jerusalem, Israel

Background: Several of the drugs in development for treat-
ment of nonalcoholic steatohepatitis (NASH) target liver 
fibrosis or have side effects that prohibit their long-term 
use in patients with mild to moderate disease . LunaRich 
XTM contains l, unasin, a soy-derived molecule with anti-in-
flammatory properties . ADM’s CardioAid™ is a plant sterol 
extract that exerts cholesterol- and triacylglycerol-low-
ering effects . Aim: To determine the immunomodulatory 
effects of CardioAid and LunaRich X in a high-fat diet 
(HFD) model of NASH . Methods: C57BL/6 mice on a HFD 
were orally administered CardioAid or LunaRich X for 25 
weeks . The effects on the immune system, liver function, 
insulin resistance and lipid profile were studied . Results: 
Treatment with CardioAid and LunaRich X was associated 
with a significant decrease in the CD4/CD8 ratio and an 
increase in CD4+CD25+ lymphocytes (from 1 .38 to 0 .32 
and 0 .21 in controls vs . CardioAid and LunaRich X groups, 
respectively; p<0 .05) . A significant decrease in the IL-1a 
serum levels and a significant increase in the TGF-b serum 
level were noted . The anti-inflammatory effects were 
associated with alleviation of liver damage . ALT decreased 
from 900 U/L in the control group to 264 U/L in the Cardio-
Aid-treated group and 417 U/L in the LunaRich X-treated 
group . A similar decrease was noted in AST levels (1021 
U/L, 268 U/L and 426 U/L, respectively; p value < 0 .05) . 
The NAS score significantly improved in the LunaRich 
X-treated mice, with an improvement in ballooning and 
a trend toward improvement in the inflammation score . 
A decrease in total body fat (%) measured by EchoMRI 
was observed from 37 .2% in the control group to 32 .7% 
in the CardioAid-treated group (p value < 0 .05) and 35 .3% 
in the LunaRich X-treated group . A significant decrease 
was noted in the serum TG levels (from 103 mg/dL in 
the control group to 65 mg/dL in the CardioAid-treated 
group, and 75 mg/dL in the LunaRich X-treated group . A 
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significant reduction in serum glucose levels was noted in 
response to both CardioAid and LunaRich X . At week 23, 
the serum glucose level was 170 .3 mg/dL in the control 
group, 117 .0 mg/dL in the CardioAid-treated group and 
116 .6 mg/dL in the LunaRich X-treated group (p < 0 .05) . 
Conclusions: CardioAid and LunaRich X exerted hepa-
toprotective and glucose-protective effects in a HFD 
NASH model . These data and the high safety profiles of 
CardioAid and LunaRich X support their use in patients in 
the early stages of NASH to prevent deterioration due to 
the disease . 
Disclosures:

Yaron Ilan - Consulting: Natural Shield, One Day, Cure Tech, Exalenz 
Bioscience, Alcobra, Immuron, ENZO Biochem, ChiasmaPharma, Teva 
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2057
The Physiological, Pathological and Molecular 
Basis of Nonalcoholic Steatohepatitis Associ-
ated Cardiomyopathy
Abdul Oseini1, Stefano Toldo5, Mulugeta Seneshaw1, 
Divya P. Kumar1, Prasanna K. Santhekadur1, Hae-Ki Min1, Ele-
onora Mezzaroma5, Pierre Bedossa2, A. Gabriele Mauro5, Fed-
erico Quaini3, Caterina Frati3, Angela Falco3, Srinivas Koduru4, 
Bubu A. Banini1, Faridoddin Mirshahi1, Antonio Abbate5, 
Oliver Rider6, Mohammad Siddiqui1, Arun J. Sanyal1; 1Divi-
sion of Gastroenterology, Hepatology and Nutrition, Virginia 
Commonwealth University, Richmond, VA; 2Hospital Beau-
jon, Clichy, France; 3University of Parma, Parma, Italy; 4Gene 
Arrays, Entity of Vedic Research, Inc, New York, NY; 5Division 
of Cardiology, Virginia Commonwealth University, Richmond, 
VA; 6Division of Cardiology, Oxford University, John Radcliffe 
Hospital, Oxford, United Kingdom

BACKGROUND: There is a paucity of data on the physi-
ological, pathological and molecular basis of myocardial 
dysfunction in NASH . The Diet-induced animal model 
of NAFLD (DIAMOND) develops fatty liver, NASH and 
bridging fibrosis after 4, 16 and 36 weeks respectively, on 
western diet (WD) . HYPOTHESIS: NASH-associated cardio-
myopathy (NAC) is driven by pathways similar to those 
seen in NASH . AIMS: (1) To determine if the DIAMOND 
model reproduces the myocardial dysfunction seen in 
humans with NASH; (2) To determine the histological, 
cell signaling and transcriptomic drivers of cardiac phys-
iological changes . METHODS: DIAMOND mice were fed 
chow diet (CD) or WD for 8, 16-24, or 48-52 weeks (n=6-8/
group) . Trans-thoracic echocardiography was performed 
and related to cardiac MRI in humans with NASH . H&E, 
Sirius Red stains and electron microscopy (EM) were 
performed . Molecular analysis (PCR/Western blot) of path-
ways related to NASH pathogenesis, and unbiased analysis 
(RNA Seq) to evaluate the transcriptome were performed . 
RESULTS: Physiological Changes: In WD-fed vs CD-fed 
mice, diastolic dysfunction (increased isovolumetric relax-
ation time) occurred by 8 wks (NAFL) and persisted up 
to 52 wks (NASH with bridging fibrosis) . Systolic dysfunc-
tion (decreased LV fractional shortening) occurred by 8 
wks, corrected, and worsened again at 52 wks . Progres-
sive worsening of myocardial performance index and RV 
systolic function was noted over time in WD-fed mice . This 
was similar to humans with NASH . Histology: Increasing 
myocardial fibrosis was seen from week 24 (NASH with 

fibrosis) onwards, with EM showing disruption of Z line, 
myofibrillar disorganization, mitochondrial abnormalities, 
gap junction internalization and fibrosis and microthrombi 
with megakaryocytes . Cell Signaling: At 24 wks, WD-fed 
(vs CD) mice had no differences in lipid metabolism, but 
showed significant increase (p< 0 .05) in markers of oxida-
tive stress (superoxide dismutase, NADPH oxidase, NRF2), 
endoplasmic reticulum stress (ATF4, GRP78, CHOP), inflam-
masome activation (NLRP3, ASC, Caspase 1), inflammation 
(pJNK, NFκB, pERK), and fibrosis (Collagen I and III, MMP13 
and α-SMA) . Transcriptome: Cell cycle and apoptosis path-
ways were activated by 8 wks with epigenetic changes 
(Histone 1-linked networks) . At 24 wks, myofibrillar 
protein synthetic pathways increased with cytoskeletal 
remodeling proteins, followed by increased fibrogenic 
and angiogenic signaling and metabolic reprogramming 
after 36 wks . CONCLUSIONS: There are several similarities 
between the pathogenesis of NAC and NASH, providing 
potential targets for combined therapeutics in the 
management of these two important disease processes .
Disclosures:

Arun J . Sanyal - Advisory Committees or Review Panels: Bristol Myers, 
Gilead, Genfit, Abbott, Ikaria, Pfizer, Novartis, Virology Education, 
Intercept, Sanofi; Consulting: Salix, Immuron, Exhalenz, Nimbus, 
Genentech, Echosens, Takeda, Merck, Enanta, Zafgen, JD Pharma, Islet 
Sciences, ardelyx; Grant/Research Support: Salix, Genentech, Intercept, 
Ikaria, Takeda, GalMed, Novartis, Gilead, Tobira; Independent Contractor: 
UpToDate, Elsevier; Management Position: Sanyal Biotechnology; Stock 
Shareholder: Exhalenz, Hemoshear, Akarna, tiziana, Genfit

The following people have nothing to disclose: Abdul Oseini, Stefano Toldo, 
Mulugeta Seneshaw, Divya P . Kumar, Prasanna K . Santhekadur, Hae-Ki Min, 
Eleonora Mezzaroma, Pierre Bedossa, A . Gabriele Mauro, Federico Quaini, 
Caterina Frati, Angela Falco, Bubu A . Banini, Faridoddin Mirshahi, 
Oliver Rider, Mohammad Siddiqui

2058
Sitagliptin can prevent the development of NAFLD in obese diabetic 
mice under lipopolysaccharides existence.

SHINYA FUKUNISHI1, Keisuke Yokohama2,1, Akira Asai1, 
Yusuke Tsuchimoto1, Yasuhiro Tsuda1, Kazuhide Higuchi1; 
12nd Internal Medicine, Osaka Medical College, Osaka, Japan; 
2Hokusetsu General Hospital, Osaka, Japan

Backgrounds: Nonalcoholic fatty liver disease (NAFLD) 
including nonalcoholic steatohepatitis (NASH) is associ-
ated with obesity and type 2 diabetes mellitus (T2DM). 
Lipopolysaccharide (LPS), referred to as endotoxin, is 
considered a potent inducer of hepatic inflammation. 
Many studies have reported this role of LPS, as both 
peripheral and portal endotoxin levels were elevated 
in patients with NASH and animal models. In addi-
tion, probiotics diminish the development of NAFLD, 
suggesting a relationship between the enteric flora and 
liver injury. Thus, NASH is believed to be under the influ-
ence of the gut microflora. We here attempted to eval-
uate whether sitagliptin influenced the development of 
NAFLD in having existence or not of the LPS. Methods; 
Five-week-old male ob/ob mice, which develop T2DM 
and NAFLD by taking a high-carbohydrate diet (HCD) 
containing 9% of calories from fat, 22% from protein, 
and 69% (60% fructose) from complex carbohydrate, 
were divided into a group in which a HCD with 0.0018% 
sitagliptin was given for 8 weeks and treated with saline 
(n=7) as controls (Control group), and another in which 
a HCD added with 0.0018% sitagliptin was given for 8 
weeks and treated with LPS (n=7) (LPS group). Results: 
To determine whether the approach used in the LPS 
group induced liver damage and hepatic steatosis, we 
quantified plasma AST, ALT, T-CHO, TG, FFA levels, and 
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hepatic TG accumulation. Plasma AST and ALT levels in 
LPS group significantly decreased compared with Control 
group. Histological examination demonstrated that this 
protocol induced steatosis in the livers of two group mice, 
however severe fatty droplets were significantly observed 
in Control group, compared with LPS group. The observed 
histological findings and plasma parameters suggest 
expression of cytokines involved in the development of 
NAFLD. Hepatic mRNA expression levels of TNF-α, IL-1β, 
IL-18 and IL-6 were decreased in LPS group. Interestingly, 
despite of decreasing in plasma T-CHO and TG, hepatic 
mRNA expression levels of FAS, SREBP-1c and PPARα were 
not different in both two groups. Conclusions: Our results 
suggest sitagliptin can inhibit the development of hepatic 
steatosis by suppressing the expressions of inflammatory 
cytokines under LPS existence.
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2059
Nuclear expression of p53-binding protein 1, a 
DNA damage response molecule, is increased 
in NAFLD liver
Ryoma Nakashima2, Yuko Akazawa1,4, Hisamitsu Miyaaki1, 
Katsuya Matsuda3, Masahiro Nakahsima3, Kazuhiko Nakao1; 
1Gastroenterology and Hepatology, Nagasaki University, 
Sakamoto, Japan; 2Nagasaki University of Medicine, Naga-
saki, Japan; 3Department of pathology, Atomic Bomb Disease 
Institute, Nagasaki University, Nagasaki, Japan; 4Department 
of pathology, Nagasaki University Hospital, Nagasaki, Japan

BACKGROUND: Non-alcoholic fatty liver disease (NAFLD) 
is one of the most common liver diseases worldwide . 
However, the pathogenesis of hepatocellular carcinoma in 
NAFLD is largely unknown . DNA damage responses induce 
genomic instability and lead to carcinogenesis, but little 
is known about these responses in NAFLD . p53-binding 
protein 1 (53BP1), a DNA damage response molecule, 
accumulates at DNA double-strand break regions, forms 
a nuclear focus, and serves as a molecular marker of 
genomic instability during carcinogenesis in various malig-
nancies . Therefore, the aim of this study was to evaluate 
the significance of 53BP1 expression in hepatocytes of 
NAFLD . MATERIALS AND METHODS: Fifty patients were 
included in the study (10 normal, 10 with NAFLD, and 30 
with human NASH) . Double-labeled fluorescence immu-
nohistochemistry of 53BP1 and a hepatocyte marker was 
performed . We classified 53BP1 nuclear focus expression 
patterns as stable (none or up to two nuclear foci) or 
abnormal (three or more nuclear foci, and/or foci larger 
than 1 μm) based on a previous report (Matsuda K et al, 
2011, Histopathology) . Immunofluorescence images were 
then compared with the clinico-pathological features of 
the patients . RESULTS: In the human liver biopsy tissues, 
abnormal 53-BP1 nuclear foci in hepatocytes were signifi-
cantly elevated in NASH and NAFLD livers, compared to 
normal controls (p < 0 .01) . Comparison of abnormal 53BP1 
expression showed that the number of hepatocytes with 
large nuclear foci was significantly increased in NASH 
compared to NAFLD and normal controls livers (p < 0 .01) . 
53BP1 partially co-localized with gamma-H2AX, confirming 
the presence of DNA damage in NAFLD patients . Overall, 
abnormal 53BP1 foci were positively correlated with 
lobular inflammation, NAFLD Activity Score, and alanine 
transaminase levels in the serum . Large 53BP1 foci were 

positively associated with pathological fibrotic score and 
age of patients, and negatively associated with platelet 
counts . In contrast, steatosis of NAFLD Activity Score and 
body mass index did not correlate with abnormal 53BP1 
expression . Finally, treatment of rat primary hepatocytes 
with palmitate induced the appearance of 53BP1 foci, 
indicating that excess free fatty acids in the hepatocyte 
may induce DNA damage . CONCLUSIONS: These results 
suggest that, free fatty acids may induce DNA damage 
even in hepatocytes of patients with early stage NAFLD 
and form large 53BP1 foci in patients with NASH, poten-
tially contributing to carcinogenesis .
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2060
The effect of Aramchol on fibrosis is mediated 
by elevation of glutathione, improvement of 
fatty acid oxidation and maintenance of redox 
homeostasis
Marta Varela3, David Fernández-Ramos2, Marta Iruarriza-
ga-Lejarreta2, Sebastiaan van Liempd3, Laura delaCruz-Villar3, 
Sergio López de Davalillo3, Itziar Martín-Ruiz3, Igor Aur-
recoechea4, Xabier Buqué4, Jose L. Lavin3, Ana M. Aransay1, 
Liat Hayardeny5, Cristina Alonso2, Juan M. Falcon-Perez1,6, 
Patricia Aspichueta4, Juan Anguita3,6, Maria L. Martinez-Chan-
tar1, Shelly C. Lu7, Jose M. Mato1; 1CIC bioGUNE, CIBERehd, 
Derio, Spain; 2OWL Metabolomics, Derio, Spain; 3CIC bio-
GUNE, Derio, Spain; 4Faculty of Medicine and Nursery, Univer-
sity of the Basque Country (UPV/EHU), Leioa, Spain; 5Galmed 
Pharmaceuticals, Tel Aviv, Israel; 6IKERBASQUE Basque Foun-
dation for Science, Bilbao, Spain; 7Division of Digestive and 
Liver Diseases, Cedars-Sinai Medical Center, Los Angeles, CA

Background & aims: Aramchol (arachidyl amido cholanoic 
acid) was shown to reduce liver fat content in patients 
with nonalcoholic fatty liver disease (NAFLD) and is pres-
ently in a Phase 2b study for nonalcoholic steatohepatitis 
(NASH) . We aimed to identify the mechanism of action of 
Aramchol in NASH using the methionine and choline defi-
cient (MCD) diet mouse model of NASH . Methods: Mice 
were fed the MCD or control diet and were sacrificed after 
4 weeks . The MCD diet contained 0 .1% methionine to 
minimize weight loss . At the end of the second week, after 
verification of established NASH, MCD diet-fed mice were 
treated with Aramchol (5 mg/kg/day by gavage) or vehicle 
(n=10 each) . Control diet-fed mice were treated with 
vehicle (n=10) . At the end of the experiment, liver samples 
were collected and analyzed histologically for NASH . We 
also analyzed the liver metabolome and proteome of mice 
fed the MCD or control diet and compared with Aram-
chol-treated animals . Results: MCD diet feeding induces 
NASH by increasing fatty acid (FA) uptake and suppressing 
triglyceride export in very-low density lipoproteins (VLDL) 
despite inducing a reduction in stearoyl-CoA desaturase-1 
(SCD1) . This leads to the accumulation of hepatic FA and 
the concomitant generation of oxidative stress and lipo-
toxic oxidized derivatives of FA (oxFA), such as oxidized 
derivatives of linoleic acid (oxLA) . Aramchol treatment 
further reduced SCD1 activity, which led to a reduction 
in the hepatic content of diglycerides and triglycerides . 
This was evidenced by a marked decrease in SCD1 expres-
sion, in the FA(16:1)/FA(16:0) ratio and in the total content 
of monounsaturated FA . Aramchol treatment improved 
mitochondrial FA β-oxidation and oxidative stress, as 
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shown by the normalization of hepatic FA content and 
the GSH/GSSG ratio, a biomarker of the cellular redox 
potential, and a marked reduction in the content of total 
oxFA including oxLA, which has been associated with liver 
injury in human NASH . Consistently, Aramchol treatment 
improved liver histology as determined by a reduction of 
lipid accumulation (Sudan red staining), fibrosis (Sirius red 
staining and collagen type 1 alpha 1 (COL1A1) protein 
content) and inflammation (F4/80 and CD64 staining) . 
Additionally, we found that COL1A1 expression in LX-2 
human hepatic stellate cells was reduced by Aramchol . 
Conclusions: Aramchol exerts its anti-fibrotic effect via a 
mode of action that involves the down regulation of SCD1 
expression and the improvement of mitochondrial FA 
β-oxidation, with a concomitant reduction in the gener-
ation of oxidative stress . These results suggest a potential 
role of Aramchol in the treatment of NASH and fibrosis .
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2061
Periodontal pathogenic bacteria, Aggre-
gatibacter actinomycetemcomitans affect 
non-alcoholic fatty liver disease by altering gut 
microbiota and glucose metabolism
Hirokazu Takahashi1, Rina Komazaki2, Sayaka Katagiri2, 
Shogo Maekawa2, Kazuki Watanabe2, Wataru Yosh-
ioka1, Kenichi Tanaka1, Kitajima Yoichiro1,3, Shinji Iwane4, 
Satoshi Oeda4, Keizo Anzai1, Yuichi Izumi2, Yuichiro Eguchi4; 
1Metabolism and Endocrinology, Saga University, Saga, Japan; 
2Periodontology, Tokyo Medical and Dental University, Tokyo, 
Japan; 3Clinical Gastroenterology, Eguchi Hospital, Ogi, Japan; 
4Liver center, Saga Medical School, Saga, Japan

Background: Recent studies indicate that periodontitis 
affects the pathogenesis of non-alcoholic fatty liver disease 
(NAFLD) whereas the underlying mechanism is not yet 
wholly understood . Method: We examined serum IgG anti-
body titers of periodontopathic bacteria (Aggregatibacter 
actinomycetemcomitans (Aa), Fusobacterium nucleatum 
(Fn), or Porphyromonas gingivalis (Pg)) and investigated 
the clinical correlation with visceral obesity and liver 
steatosis (liver/spleen ratio) measured by computer tomog-
raphy (CT) in the 52 patients with NAFLD . According to 
the results of clinical study, we then orally administered 
Aa to mice . C57BL/6J mice (8-weeks-old) were given Aa or 
saline (control) for 6 weeks, and were fed either normal 
chow (NCAa, NCco) or high-fat diet (HFAa and HFco) . Liver 
steatosis, glucose metabolism and gut microbiota of mice 
were evaluated . Results: Anti-Aa antibody titers positively 
correlated with visceral fat area, fasting plasma insulin, 
and insulin resistance in the NAFLD patients; and nega-
tively correlated with the liver/spleen ratio whereas Fn and 
Pg showed no correlation to liver/spleen ratio . NCAa and 
HFAa mice showed impaired glucose tolerance and insulin 
resistance . HFAa mice showed more severe pathological 
hepatic steatosis than HFco mice . Liver microarray anal-
ysis revealed that a total of 266 gene expressions were 

significantly different between NCAa and NCco . We iden-
tified that glucagon signaling pathway was upregulated 
in Aa-administrated mice . Consistently, plasma glucagon 
concentration was higher in Aa-administrated mice than 
the controls . Akt phosphorylation in the liver of HFAa mice 
was significantly decreased comparing to HFco mice . Aa 
administration changed the composition of gut micro-
biota indicated by 16S rRNA sequencing . Metagenome 
prediction of gut microbiota showed upregulation of fatty 
acid biosynthesis and downregulation of fatty acid degra-
dation in NCAa mice . Conclusion: Periodontal pathogenic 
bacteria, Aa affects the pathogenesis of NAFLD accom-
panied with the changes of gut microbiota and impaired 
glucose metabolism . 
Disclosures:
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2062
Insulin signaling as a potential NK cell check-
point in Fatty Liver Disease
Johnny Amer1, Mazen Noureddin2, Ahmad Salhab1, 
Rifaat Safadi1; 1Liver unit, Hadassah-Hebrew University Hos-
pital, Jerusalem, Israel; 2Division of Digestive & Liver Diseases 
Comprehensive Transplant Center Cedars Sinai Medical Cen-
ter, Los Angeles, CA,., Los Angeles, CA

Background & aims: Insulin resistance is a key risk factor 
in the progression of nonalcoholic fatty liver disease 
(NAFLD) to advanced fibrosis . Here, we investigated how 
the anti-fibrotic effect of natural killer (NK) cells and their 
interactions with hepatic stellate cells (HSCs) are modified 
by insulin resistance in NAFLD . Methods: Fresh peripheral 
blood NK cells (CD56dim, CD16+) were collected from 22 
healthy adults and 72 NAFLD patients not currently taking 
any medications and without signs of metabolic syndrome . 
Isolated NK cells were assessed for cytotoxic activity, 
insulin responsiveness, insulin receptor expression and 
inflammatory cytokine profiles . Results: Fibrosis progres-
sion correlated linearly with pro-inflammatory cytokine 
expressions (IL1a, IL1b, IL2, IL6, IL12p70, IL13, GM-CSF, 
TNFα and MMP-9) and insulin resistance severity . At the 
same time, progression inversely correlated with insulin 
receptor expression on NK cells using the flow cytometry 
methods . CD107a (NK-cells stimulation marker) increased 
in low-fibrosis patients, but found low in advanced-fibrosis 
(NK-impairment), reflecting different anti-fibrotic efficacy . 
NK cells from donors exhibiting severe fibrosis and insulin 
resistance exhibited significant mTOR and ERK depletion, 
increased apoptosis and failure to attenuate HSC activa-
tion in-vitro . While exposure to insulin stimulated the cyto-
toxic activity of healthy NK cells, rapamycin prevented this 
effect and reduced NK insulin receptor expression . Conclu-
sion: Elevated insulin levels in early-stage fibrosis enhance 
NK cell cytotoxic activity toward HSCs and prevent fibrosis 
progression via insulin receptors and downstream mTOR 
and ERK pathways . At more advanced stages of insulin 
resistance, impaired NK cell activity, rooted in low insulin 
receptor expression and or low serum insulin levels, could 
lead to cirrhosis and likely to cancer development . 
Disclosures:
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2063
Bile Acid and Steroid Transporter OSTα/β is 
Over-Expressed in Liver from Patients With 
Non-alcoholic Steatohepatitis (NASH) and 
Primary Biliary Cirrhosis (PBC), and Modulated 
by Drugs Using a Novel In Vitro Cell System
Melina Malinen, James Beaudoin, Izna Ali, Kim L. Brouwer; 
UNC Eshelman School of Pharmacy, Chapel Hill, NC

OSTα/β is a bidirectional transporter expressed in hepatic 
basolateral membranes . OSTα/β expression in human 
liver is significantly elevated in cholestatic conditions . 
The impact of other liver diseases and drugs on OSTα/β is 
unknown . This study was designed to: a) elucidate hepato-
cyte expression of OSTα/β in NASH and PBC, b) establish 
an in vitro system that stably expresses human OSTα/β and 
investigate the transport kinetics, and c) determine the 
effect of bile acids and drugs, including those associated 
with cholestatic liver injury . OSTα/β expression in NASH, 
PBC and control liver tissue was detected by immunoflu-
orescence (IF) . A human OSTα/β overexpressing cell line 
(OSTab) was established by transfecting Flp-ln-293 cells 
with pcDNA5/FRT/OSTα/β vector . The effect of pH, Na+, 
and uptake time on 3H-taurocholate (TC) and 3H-estrone 
sulfate (ES) transport was evaluated in OSTab and Mock 
293 cells . Transport kinetics of 3H-TC, 3H-ES, 3H-dehydroepi-
androsterone sulfate (DHEAS), and 3H-digoxin (DIG) were 
determined . The effect of 26 compounds on OSTα/β-medi-
ated TC transport was assessed . Strong OSTα/β basolateral 
membrane staining was observed in the hepatocytes of 
NASH and PBC liver (Fig . 1) . The hepatocytes in control 
liver tissues were negative for OSTα/β . OSTα/β mRNA 
was ≥20,000-fold higher in OSTab than Mock 293 cells; 
membrane localization was confirmed by IF . Na+-free and 
low pH buffer increased TC accumulation in OSTab cells; 
uptake of TC, ES, DHEAS and DIG was linear from 0 .01 to 
1000 μM . Fidaxomicin was identified as a novel OSTα/β 
inhibitor; ES, indomethacin, probenecid, spironolactone, 
and taurolithocholic acid sulfate inhibited OSTα/β . Inter-
estingly, some drugs (e .g ., DIG) consistently stimulated 
TC uptake in OSTab cells . Our novel OSTab cell line was 
proven to be suitable for investigating OSTα/β and will 
enhance our understanding of the molecular mechanisms 
of NASH, cholestasis, and bile acid-mediated hepatotox-
icity .

Figure 1. Immunofluorescence (IF) of the basolateral mem-
brane transporter OSTα/β in human liver . Liver sections from 
nonalcoholic steatohepatitis (NASH) patients and controls 
were double labeled with anti-OSTα (red) and anti-OSTβ 
(green) antibodies .
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2064
Inhibition of NADPH Oxidase in Phagocytes 
Improves Hepatic Steatosis, Inflammation and 
Fibrosis in a Mouse Model of Severe Nonalco-
holic Steatohepatitis (NASH)
Lucy M. Golden-Mason1, Rachel McMahan1, Eric L. Campbell2, 
Linling Cheng1, David J. Orlicky3, Hugo R. Rosen1,4; 1GI/Hepa-
tology, University of Colorado Denver, Aurora, CO; 2Centre 
for Experimental Medicine, Queens University Belfast, Belfast, 
United Kingdom; 3Pathology, University of Colorado Denver, 
Aurora, CO; 4Denver Veteran’s Affairs Medical Center, Den-
ver, CO

Background: Several observations support an important 
role for phagocyte activation and expansion in the patho-
genesis of NASH . The NADPH oxidase complex found in 
professional phagocytes (macrophages and neutrophils) 
is responsible for the intracellular bactericidal killing of 
engulfed pathogens via oxidative burst . Although the 
early effects of NADPH oxidase activation, generation of 
reactive oxygen species, protease activation and neutro-
phil extracellular trap (NET) formation are pro-inflam-
matory and injurious, some models of NOX2 deficiency 
point to a more complex anti-inflammatory role . The aim 
of this study was to evaluate the role of phagocyte-de-
rived oxidants in NASH . Methods: Activation of phagocyte 
NADPH oxidase requires NOX2 (CYBB; gp91phox) the trans-
membrane subunit, thus, the Cybb-knockout mouse (KO) 
is a useful model to evaluate the role of phagocyte NADPH 
oxidase in NASH . We used a murine diet-induced model 
of NASH demonstrating advanced disease . Wild-type (WT) 
and KO mice were fed a high fat/cholesterol/sucrose diet 
containing trans-fats (FFD) for 12 weeks . NASH severity 
was evaluated by liver histology and whole liver gene 
expression . Mononuclear cells were isolated from livers 
and stained for cell surface and intracellular phagocyte 
markers and analyzed by flow cytometry . Results: Histo-
logical analysis demonstrated that WT mice fed the FFD 
for 12 weeks developed severe disease, whereas the KO 
mice fed FFD were protected from NASH . Portal inflam-
mation, hepatocyte ballooning and fat deposition were 
reduced compared to WT mice . In addition, fibrosis was 
only evident in the WT mice fed the FFD . As expected, 
hepatic neutrophil levels were similar in WT and KO mice, 
however, in the KO mice hepatic neutrophils did not 
down-regulate surface expression of CD62L or up-regu-
late intracellular MPO expression in response to feeding as 
observed in the WT mice . Analysis of liver-derived macro-
phage populations demonstrated that in WT mice fed the 
FFD there was an increase in infiltrating macrophages 
(CD11bhigh/F480low) and an increase in the proportion of 
infiltrating monocytes with a pro-inflammatory pheno-
type (Ly6Chigh) . Consistent with these observations, whole 
liver gene analysis confirmed upregulation of chemokines 
Ccl2 and Mip-3α as well as fibrosis-related genes (α-SMA, 
Timp1 and Col1a1) in WT but not in KO mice . Conclusions: 
Our data suggest that phagocyte NADPH oxidase activity 
contributes significantly to the pathogenesis of NAFLD 
and that CYBB represents a potential therapeutic target 
for this disease .
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2065
Identification of circulating microRNAs altered 
by an Apoptosis Signal-Regulating Kinase 
1 (ASK1) inhibitor in a Fast Food Diet NAFLD 
mouse model
Nandita Sarkar, Ricardo Ramirez, Andrew N. Billin, 
David Breckenridge, Grant Budas, Constantine S. Djedjos, 
Robert P. Myers; Gilead Sciences, Foster City, CA

BACKGROUND/AIMS MicroRNAs (miRs) are small 
non-coding RNA involved in pathogenesis and progres-
sion of NASH and can be potentially used for diagnosis . 
Selonsertib (SEL) is an ASK1 inhibitor currently in clinical 
development for NASH . The objective of this study is to 
identify miRs that are affected by ASK1 inhibition using a 
fast food diet (FFD) mouse model for NAFLD . METHODS: 
Male C57BL/6 mice were fed a diet high in fat, choles-
terol, and sugar (FFD) for 240 days then treated for 90 days 
with a small molecule inhibitor of ASK1 (GS-444217, 0 .15% 
in chow) or vehicle (n=15/group) . Plasma samples were 
collected at study endpoint and miR levels measured using 
the Exiqon qPCR platform . Differential miR expression was 
calculated using the -double delta Ct method with p-value 
assessed using the Wilcoxon rank test . Four miRs based on 
their stable expression were used as references . MiRs with 
a minimum 2-fold difference in expression and p-value ≤ 
0 .05 between groups were selected for further analysis . 
Spearman’s correlation coefficient (ρ) was used to eval-
uate correlations between miR and other measurements . 
RESULTS Differential analysis showed certain plasma 
miRs significantly modulated by ASK1 inhibition when 
compared to vehicle-treated . One of the most upregulated 
miRs showed a maximum 3 .5 fold increased expression (p 
< 0 .05) while the most downregulated miR was altered by 
9 .36 fold by ASK1 inhibition (p < 0 .01) . In addition, levels of 
plasma miR122 showed significant correlations with levels 
of ALT (ρ =0 .92, p < 0 .001), AST (ρ =0 .91 p < 0 .001) and 
total cholesterol (ρ =0 .77, p < 0 .001) and is significantly 
down-regulated (5 .58 fold, p < 0 .001) by ASK1 inhibition . 
CONCLUSIONS Several miRs significantly modulated by 
ASK1 inhibition were identified in a FFD mouse model 
of NAFLD . Some of these miRs have known functions in 
liver fibrosis and apoptosis and correlated with changes 
in AST, ALT and cholesterol levels . Further studies will be 
conducted using samples from SEL-treated NASH subjects .
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2066
Dietary cholesterol triggers liver fibrosis and 
a tissue-remodeling and lipid-metabolizing 
phenotype in Kupffer Cells in a murine model 
of NAFLD
Brett McGettigan, Rachel McMahan, Hugo R. Rosen; Univer-
sity of Colorado Denver Anschutz, Aurora, CO

The lack of therapeutics for non-alcoholic fatty liver 
disease (NAFLD) is likely due to our lack of understanding 
of disease pathogenesis . While the immune mechanisms of 
NAFLD pathogenesis remain unclear, it is clear that dietary 
components such as fat play a major role . In murine models, 
high fat diets cause a NAFLD phenotype, and Kupffer Cells 
(KC), tissue-resident liver macrophages, are thought to 
play a principle role in this disease process by producing 
pro-inflammatory cytokines such as IL-1β, TNFα, and IL-6 . 
Recent studies have shown that dietary fat and cholesterol 
synergize to produce severe disease in mice . We hypothe-
sized that dietary cholesterol worsens disease by altering 
KC phenotype . To test this hypothesis, mice were fed four 
different diets with varying amounts of fat and cholesterol 
(low fat/cholesterol, LFLC; high fat, HF; high cholesterol, 
HC; high fat/cholesterol, HFHC) . After 12 weeks, disease 
severity was assessed by histology, flow cytometry, and 
RT-qPCR . Liver macrophages were FACS-sorted and the 
transcriptional profile of KC in each group was analyzed 
by RNA-seq . The addition of cholesterol to high fat diet 
triggered marked steatohepatitis (NASH) and liver fibrosis . 
Furthermore, HFHC feeding induced a tissue-remodeling 
and lipid-metabolizing phenotype in KC . Pairwise analysis 
identified 1469 upregulated genes (55 fold max) and 185 
downregulated genes (8 fold max) in HFHC KC compared 
to LFLC (FDR<0 .1) . Some of the top upregulated genes 
were SPP1, VEGFA, CTGF (pro-fibrotic), MMP12, MMP13 
(matrix remodeling), ATP6V0D2, CD63, and CD36 (lipid 
metabolism) . Some of these genes were triggered by HC 
feeding while others were triggered by HF . However, the 
interaction of fat and cholesterol together led to marked 
expression of the top genes . Surprisingly, HFHC KC down-
regulated many pro-inflammatory genes such as IL1B 
and IL6—suggesting that they were M2-like rather than 
M1-like . Upstream analysis, which takes into account all 
differentially expressed genes, also suggested that HFHC 
KC are involved in tissue remodeling and lipid metabo-
lism . Regulators that control reparative macrophages (IL4, 
IL13, TGFB, WNT3A) and lipophagy (FOXO1, CREB, PGC1α) 
were highly activated compared to controls . In conclu-
sion, the addition of cholesterol to high fat diet triggers 
fibrosing NASH in mice that is reminiscent of human 
disease . Furthermore, HFHC KC take on a phenotype that 
is not pro-inflammatory . Our data suggest that NASH KC 
are involved in lipid metabolism and tissue repair/remod-
eling . They also provide insights into the possible roles 
that KC play in NASH pathogenesis and identify potential 
therapeutic targets .
Disclosures:

The following people have nothing to disclose: Brett McGettigan, 
Rachel McMahan, Hugo R . Rosen



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 1091A

 Denotes AASLD Presidential Poster of Distinction

2067
The utility of the serum C16:1n7/C16:0 ratio as 
a diagnostic marker of non-alcoholic steato-
hepatitis
Kazutoshi Yamada1,2, Eishiro Mizukoshi1, Takuya Seike1, 
Takeshi Terashima1, Masaaki Kitahara1, Noriho Iida1, 
Hajime Sunagozaka1, Kuniaki Arai1, Tatsuya Yamashita1, 
Masao Honda1, Shuichi Kaneko1; 1Department of Gastroen-
terology, Graduate School of Medicine, Kanazawa Univer-
sity, Toyama, Japan; 2Gastroenterology, Toyama city hospital, 
Toyama, Japan

Background: Non-alcoholic fatty liver disease (NAFLD) is 
one of the most common causes of chronic liver disease . 
Non-alcoholic steatohepatitis (NASH) is identified in 
approximately 20% of cases of NAFLD . Accurate diagnosis 
of NASH, which is clinically important, has been problem-
atic . Liver biopsy, the gold standard for diagnosis of NASH, 
is an invasive and costly procedure . Therefore, there 
is a need for easier ways of diagnosing NASH . We have 
earlier reported that the composition of fatty acids in liver 
tissue was different between the non-alcoholic fatty liver 
(NAFL) and NASH patients . In this study, we investigated 
the serum fatty acid composition of NAFLD patients . In 
addition, we evaluated the possibility of using the liver 
fatty acid composition as a diagnostic marker of NASH . 
Methods: The subjects were 95 patients diagnosed with 
NAFLD based on liver biopsy (NAFL: 47, NASH: 48) and 24 
healthy individuals . Fatty acids extracted from the liver 
tissue and serum were identified and quantified by gas 
chromatography using the Shimadzu GC-2014AF/SPL gas 
chromatograph and an Rtx-2330 column . In addition, we 
evaluated the correlation between serum and hepatic fatty 
acid composition, patient background, laboratory test 
values, and liver histology . The diagnostic performance 
of NASH was evaluated by calculating the area under the 
receiver operating characteristic (AUROC) . Results The 
results of the fatty acid analysis showed the C16:1n7/C16:0 
ratio to have the strongest correlation between serum and 
liver tissue (r=0 .896, p <0 .0001) . The serum C16:1n7/C16:0 
ratio in the NASH group was higher compared to that in 
the NAFL group (p <0 .0001) . However, the C16:1n7/C16:0 
ratio was similar between the NAFL and healthy groups . 
Evaluation of the association of the serum C16:1n7/C16:0 
ratio with liver histology revealed significant correla-
tion with the NAFLD activity score, lobular inflammation 
score, ballooning score, and fibrosis score . The AUROC 
for predicting NASH in all NAFLD patients was 0 .7163 . 
The AUROC was nearly equivalent even when the study 
subjects were restricted to patients with a fibrosis score 
≤2 (excluding advanced fibrosis) only (AUROC=0 .7029) . 
Conclusion: The serum C16:1n7/C16:0 ratio was signifi-
cantly different between the NAFL and NASH groups, and 
was associated with liver histology . It is suggested that 
measuring the serum C16:1n7/C16:0 ratio may be an effec-
tive non-invasive method for diagnosing NASH, particu-
larly in its early stages .
Disclosures:

Shuichi Kaneko - Grant/Research Support: MDS, Co ., Inc, Chugai Pharma ., 
Co ., Inc, Toray Co ., Inc, Daiichi Sankyo ., Co ., Inc, Dainippon Sumitomo, Co ., 
Inc, Ajinomoto Co ., Inc, Bristol Myers Squibb ., Inc, Pfizer ., Co ., Inc, Astellas ., 
Inc, Otsuka Pharmaceutical, Co ., Inc, Eizai Co ., Inc, Bayer Japan, Eli lilly 
Japan, Takeda ., Co ., Inc

The following people have nothing to disclose: Kazutoshi Yamada, 
Eishiro Mizukoshi, Takuya Seike, Takeshi Terashima, Masaaki Kitahara, 
Noriho Iida, Hajime Sunagozaka, Kuniaki Arai, Tatsuya Yamashita, 
Masao Honda

2068
Single cell characterization of patatin-like 
phospholipase domain-containing protein 3 
(PNPLA3) transcription pattern in human liver 
biopsies of nonalcoholic fatty liver disease
Bynvant Sandhu1,2, Eva Csizmadia2, Michelle Lai2, Z. Gor-
don Jiang2; 1Surgery, Guy’s Hospital London, London, United 
Kingdom; 2Gastroenterology and Hepatology, Beth Israel 
Deaconess Medical Center, Boston, MA

Background The I148M variant (rs738409) in the pata-
tin-like phospholipase domain-containing protein 3 
(PNPLA3) is a significant genetic risk factor for hepatic 
steatosis and progressive fibrosis in nonalcoholic fatty liver 
disease (NAFLD) . The biology of PNPLA3, including its tran-
scription in hepatocytes and hepatic stellate cells (HSC), 
is largely unknown . Methods We identified 60 patients 
with mixed PNPLA3 genotypes and fibrosis stages from 
an NAFLD registry . FFPE liver biopsy samples were used 
for PNPLA3 and collagen IA identification via RNA in situ 
hybridization (ISH) . Each copy of mRNA is directly visu-
alized using RNAscope and counted via HALO to investi-
gate its association with patients’ genotype and fibrosis 
stages . Results PNPLA3 transcription was variable across 
rs738409 genotypes and fibrosis stages, with a mean 0 .5 
copies mRNA per cell (IQR 0 .1 – 0 .9) . There is no apparent 
association between PNPLA3 transcription and fibrosis 
stage or NAFLD disease activity, but CC variant trended 
to have more PNPLA3 mRNA (p = 0 .04) . High proportions 
of PNPLA3 mRNA were noted in the nucleus, suggesting 
the possibility of transnuclear export regulation (Figure 
1) . Although most PNPLA3 mRNA did not co-localize with 
collagen 1A in activated HSC, the overall tissue levels of 
PNPLA3 mRNA appeared to correlate with collagen 1A 
transcription (p = 0 .002) . Conclusions PNPLA3 mRNA tran-
scription can be directly analyzed in human liver biop-
sies . Our analyses did not find direct correlation between 
PNPLA3 transcription and fibrosis stage or NAFLD disease 
activity but suggest a potential link with HSC biology .

RNA ISH of PNPLA3 (magenta, arrowheads) and collagen 1A 
(green, arrows) on a human liver biopsy .
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2069
Development of A Novel Potent and Highly 
Selective PPAR a/d Dual Agonist (WXFL078) 
For the Treatment of NASH
Haiying He1, zhigan jiang1, zhiliang yuan1, fang xiao1, 
Fengxun Guo1, jiliang zhang1, xiao zhang1, jiwen xu1, 
leilei gao1, Liang Shen1, Lijuan Hou1, deming xu1, jian-
hua wang1, jian li1, shuhui chen1, Chaofeng long2, Xia-
oxin chen2, Haijun li2, Xing liu2, Zhuowei liu2; 1WuXi AppTec 
(Shanghai) Co., Ltd, Shang Hai, China; 2R&D Center of New 
Products, Guangdong Zhongsheng Pharmaceutical Co., Ltd, 
Guang Dong, China

Background: Nonalcoholic steatohepatitis (NASH) is a 
chronic liver lesion diagnosed histologically by the presence 
of steatosis, inflammation and hepatocyte ballooning . The 
patients with NASH have a high fibrotic and cirrhosis risk, 
which would lead to end-stage of liver disease including 
the development of hepatocellular carcinoma . To date, no 
pharmacological treatment has been approved for NASH 
yet . Here, we report WXFL078 as a novel dual peroxisome 
proliferator-activated receptor alpha/delta (PPAR a/d) 
agonist with strong in vitro activity and high selectivity . 
The in vivo CCl4 model demonstrated its efficacy against 
fibrosis progression . Methods: A series of novel multi-sub-
stituted tetrahydropyrrol derivatives were designed and 
synthesized . The in vitro activity and selectivity were eval-
uated by the nuclear hormone receptor assays expressing 
PPAR alpha, delta and gamma construct . The in vivo 
efficacy was assessed by the rodent model (14 days CCl4 
induced liver damage in mice) . Results: WXFL078 exhibited 
excellent potency for PPAR a (EC50 = 58 nM) and preferen-
tial activity on PPAR d (EC50 = 18 nM) . It also possessed a 
higher selectivity over PPAR g (EC50 = 1600 nM), compared 
to GFT505 (EC50 = 276 nM, 143 nM, 2496 nM for PPAR a, 
d and g, respectively) . This compound showed good PK 
properties in mouse and rat with 159% and 33% F, respec-
tively . In CCl4 induced mice liver damage model, WXFL078 
was active against the progression of fibrosis [fibrosis area 
reduction from 2 .3% (vehicle group) to 1 .3% (WXFL078 at 
1 .5 mpk, QD, PO)] . Conclusions: WXFL078 could stimulate 
PPAR a/d more effectively and possess higher selectively 
over PPAR g than GFT-505 in vitro . It was active against the 
progression of liver steatosis, inflammation and fibrosis in 
CCl4 rodent model . These results support the further clin-
ical development of WXFL078 as an efficacious therapeutic 
agent for the treatment of NASH .
Disclosures:

The following people have nothing to disclose: Haiying He, zhigan jiang, 
zhiliang yuan, fang xiao, Fengxun Guo, jiliang zhang, xiao zhang, jiwen xu, 
leilei gao, Liang Shen, Lijuan Hou, deming xu, jianhua wang, jian li, 
shuhui chen, Chaofeng long, Xiaoxin chen, Haijun li, Xing liu, Zhuowei liu

2070
Relaxin-2 Attenuates Hepatic Steatosis in Mice 
Fed a High-Fat or Methionine–Choline-Deficient 
Diet
Yun-Cheng Hsieh, Kuei-Chuan Lee, Yi-Hsiang Huang, Ming-
Chih Hou, Han-Chieh Lin; Division of Gastroenterology and 
Hepatology, Department of Medicine, Taipei Veterans Gen-
eral Hospital, Taipei, Taiwan; Taipei Veterans General hospi-
tal, Taipei, Taiwan

Background: Relaxin-2 improves insulin resistance and 
reduces hepatic fibrosis in mice . So far, there is no informa-
tion on relaxin-2 on hepatic steatosis and fibrosis in animals 
with non-alcoholic fatty liver disease (NAFLD) reported . 

Methods: C57BL/6J mice fed a 4-week high-fat diet (HFD) 
or 8-week methionine–choline-deficient (MCD) diet were 
randomly assigned to receive recombinant relaxin-2 (25 or 
75 μg/kg/day) or vehicle for 4 weeks . Results: In HFD-fed 
mice, relaxin-2 decreased systemic insulin resistance and 
reduced body weight . In livers of HFD-fed mice, relaxin-2 
attenuated steatosis and increased phosphorylation of Akt 
and endothelial nitric oxide synthase (eNOS) and activated 
genes that regulate fatty acid oxidation and suppressed 
phosphorylation of acetyl-CoA carboxylase (ACC) . 
Relaxin-2 had no direct anti-steatotic effect on primary 
mouse hepatocytes, but S-nitroso-N-acetylpenicillamine 
attenuated palmitic acid–induced steatosis and activated 
genes regulating fatty acid oxidation in hepatocytes . In 
mice fed a MCD diet, relaxin-2 attenuated steatosis and 
fibrosis . Relaxin-2 increased eNOS and Akt phosphoryla-
tion and transcript levels of CYP450-4a10 and decreased 
ACC phosphorylation in livers . Moreover, hepatic levels 
of extracellular matrix–degrading activity were increased 
and tissue inhibitor of metalloproteinase 1 expression 
was decreased in mice receiving relaxin-2 . Conclusion: 
Relaxin-2 reduces hepatic steatosis by activating intrahe-
patic eNOS in HFD-fed mice and further attenuates liver 
fibrosis in MCD diet-fed mice .

Relaxin-2 improved hepatic steatosis and increased expres-
sion of phosphorylated endothelial nitric oxide synthase in 
mice fed a high-fat diet .

Disclosures:

The following people have nothing to disclose: Yun-Cheng Hsieh, Kuei-
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2071
Reverse translation of clinical biomarkers into 
experimental models of NASH
Martine C. Morrison1, Xiao Yue2, Shu Rong Yang2, Yiyun Shen2, 
Hai Qing Hua2, Wim van Duyvenvoorde1, Jessica Snabel1, 
Kanita Salic1, Tim van den Broek4, Cristina Alonso3, Zhim-
ing Ding2, Robert Kleemann1; 1Metabolic Health Research, 
TNO, Leiden, Netherlands; 2Lilly China Research and Devel-
opment Center, Shanghai, China; 3OWL metabolomics, Derio, 
Spain; 4Microbiology & Systems Biology, TNO, Zeist, Nether-
lands

Background: Development of therapies for NASH 
is impeded by a lack of well-validated translational 
biomarkers that can inform on disease progression and 
response to therapy in patients as well as in animals . In 
translational experimental research, validated biomarkers 
would provide important links that bridge the gap 
between preclinical studies and patients . Recent human 
association studies have identified a number of promising 
candidate biomarkers that associate with NAFLD disease 
stage . However, they have not been systematically char-
acterized and validated in established animal models of 
NASH . Methods: We characterized changes in selected 
candidate biomarkers at different stages of NAFLD devel-
opment in two different diet-induced mouse models with 
demonstrated value in pre-clinical drug development: 
high-fat-diet-fed LDLr-/- .Leiden mice and C57BL/6J mice 
fed a fat-, fructose- and cholesterol-enriched diet . In both 
studies, cohorts of mice (total n=200) were sacrificed at 
specific disease stages (i .e . steatosis, NASH, fibrosis) . 
Biomarkers were selected based on reported associations 
in patients, and included CK18-M30; TIMP-1; Hyaluronic 
acid; PIIINP; adipokines; LCP-1; Cathepsin-D; and a panel 
of oxylipins (e .g . HETEs, HEPEs) . Biomarker levels were 
correlated with NAFLD severity, assessed as individual 
components of the NAS score as continuous variables (i .e . 
% steatosis, number of inflammatory cell clusters and 
hepatic collagen content) . Results: Most of the measured 
biomarkers showed a characteristic time profile and 
differed between diseased animals and healthy controls 
(in both models) . Only a small subset showed a meaningful 
univariate correlation (Spearman’s) with a NAS component . 
Several oxylipins correlated with hepatic fibrosis . Subse-
quent multivariate analysis revealed that of the (histo)
pathological features of NASH, hepatic collagen content 
could be predicted accurately with a well-fitting model . 
This predictive model (10-fold cross-validated, trained 
on LDLr-/- .Leiden mouse data) required only two plasma 
biomarkers, an oxylipin and a protein, and performed 
equally well in the C57BL/6J model (root mean squared 
error of prediction 4 .1 and 3 .9 respectively) . Conclusions: 
Several human-derived biomarkers can be used to distin-
guish between NAFLD disease stages . However, very few 
markers correlate with the extent of a disease stage or 
NAS components on a continuous scale . Hepatic collagen 
content can be predicted by a simple algorithm (requiring 
only two plasma biomarkers) in two independent diet-in-
duced preclinical NASH models demonstrating that reverse 
translation of biomarkers to monitor liver fibrosis in exper-
imental NASH is feasible .
Disclosures:

Hai Qing Hua - Employment: Eli Lilly and Company

Cristina Alonso - Employment: OWL Metabolomics

Zhiming Ding - Employment: Eli Lilly and companies

The following people have nothing to disclose: Martine C . Morrison, 
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2072
Establishment of mouse Mac-2 binding protein 
ELISA and its application for mouse chronic 
liver disease models
Yoshihiro Kamada2,1, Ayumi Iwata2, Yusuke Ebisutani2, 
Akiko Yamamoto2, Yui Ueda2, Hitomi Arai2, Hironobu Fujii2, 
Shinji Takamatsu2, Nobuhiro Maruyama3, Masahiro Maeda3, 
Tetsuo Takehara1, Eiji Miyoshi2; 1Gastroenterology & Hepa-
tology, Osaka University, Graduate School of Medicine, Suita, 
Japan; 2Department of Molecular Biochemistry & Clinical 
Investigation, Osaka University Graduate School of Medicine, 
Suita, Japan; 3Immuno-Biological Laboratories, Fujioka, Japan

Background & Aims: We identified Mac-2 binding protein 
(Mac-2bp) as a novel diagnostic and liver fibrosis predicting 
biomarker for NASH in humans . In mouse models, there 
are no serum biomarkers predicting liver disease severity . 
In this study, we developed a mouse Mac-2bp enzyme-
linked immunosorbent assay (ELISA) system and deter-
mined its efficacy for predicting the severity of liver 
disease in mouse models, especially in NAFLD models . 
Methods: (1) We first established rat monoclonal anti-
bodies against mouse Mac-2bp . Two six-week-old female 
Wister rats were injected subcutaneously with recombi-
nant mouse Mac-2bp (10 μg) in complete Freund adjuvant 
solution, and lymphocytes from the immunized rats were 
fused with myeloma cells and established hybridomas . 
Reactive antibody clones against the antigen from hybrid-
omas were selected using sandwich ELISA with anti-rat 
Mac-2bp rabbit immunoglobulin G . Several positive clones 
were selected using the limited dilution method, and two 
clones (132A1 and 145A1) were selected for the ELISA . We 
checked the accuracy and reproducibility of the ELISA . (2) 
Using this ELISA, we measured serum Mac-2bp levels in 
mice fed with normal diet (ND) and several mouse chronic 
liver disease models, especially in NAFLD models and liver 
fibrosis models [high fat and high cholesterol diet (HFHC), 
high fat diet (HFD), methionine and choline deficient diet 
(MCD), CCl4-induced liver fibrosis model (CCl4)] . Results: 
(1) Mac-2bp ELISA system exhibited a linear shape with 
plotting on a log/log scale over a range from 0 .78 to 50 
ng/mL, and an excellent linearity was obtained (R2= 0 .999) . 
The intra-assay and inter-assay results for the coefficient 
of variation (CV) were 2 .0 to 3 .7 % and 1 .7 to 6 .9 %, 
respectively . The levels of bilirubin, hemoglobin, and chyle 
did not affect the Mac-2bp serum levels detected by our 
ELISA kit . (2) In NAFLD mouse models (MCD, HFHC, and 
HFD), serum Mac-2bp levels significantly increased over 
the weeks the mice were fed experimental diets . Serum 
Mac-2bp levels were significantly higher in CCl4 mice than 
in ND mice . Interestingly, serum Mac-2bp levels signifi-
cantly increased with the liver fibrosis stage progression 
(F0/F1/F2/F3; 239 .1 ± 36 .7/ 259 .1 ± 43 .0/ 457 .5 ± 162 .0/ 643 .7 
± 116 .0 ng/mL, P < 0 .0001) . Serum Mac-2bp levels signifi-
cantly correlated with hepatic gene expression of Mac-2bp 
(R = 0 .42, P < 0 .0001) . Conclusion: In conclusion, we devel-
oped a novel, accurate, and stable ELISA system that 
measures mouse serum Mac-2bp levels, that predicts the 
severity of liver disease, and that will be useful in various 
experimental applications .
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2073
Introducing a new pre-clinical rat model of 
advanced steatohepatitis that mimics the 
main characteristics of the human disease.
Raquel Maeso-Diaz1, Carmen Peralta3, Jaime Bosch1,2, 
Jordi Gracia-Sancho1,2; 1Liver Vascular Biology Research 
Group, Barcelona Hepatic Hemodynamic Lab, IDIBAPS Bio-
medical Research Institute, CIBEREHD, University of Barcelona, 
Barcelona, Spain; 2Barcelona Liver Bioservices, Barcelona, 
Spain; 3IDIBAPS & CIBEREHD, Barcelona, Spain

Background: Non-alcoholic steatohepatitis (NASH) is a 
severe form of non-alcoholic fatty liver disease that can 
progress to cirrhosis and hepatocellular carcinoma . Its inci-
dence has markedly increased in recent years, thus trans-
lational laboratories investigating NASH pathophysiology 
need reliable animal models that mimic the main charac-
teristics of the human disease . Importantly, no appropriate 
pre-clinical rat model of NASH has been described, which 
represents a limitation for proper hemodynamic and liver 
cell isolation studies . Considering this background, our 
main objective was to create a novel rat model of NASH 
that accomplishes the defining features of the advanced 
disease: 1-steatosis & metabolic syndrome, 2- hepatic 
inflammation, 3- hepatic fibrosis, and 4- significant portal 
hypertension . Methods: Male Wistar rats underwent a 
multi-hit liver injury protocol (termed Barcelona Nash 
[BarNa] model) that included the combination of 6 weeks 
of CCl4 inhalation + oral phenobarbital, followed by 4 
weeks of high fat & high cholesterol diet, and compared to 
age-matched control rats (n=8 rats per group) . Advanced 
NASH was defined as presence of all 4 characteristics of the 
human disease: steatosis & metabolic syndrome, inflam-
mation, hepatic fibrosis, and portal hypertension . Results: 
In comparison to control animals, rats that followed the 
BarNa protocol exhibited advanced NASH . Concretely, 
BarNa rats presented (all comparisons p<0 .05): 1- Steatosis 
and metabolic syndrome (+50% in body weight and body 
fat; +26% in relative liver weight; 68% of hepatocytes 
with micro/macro lipid droplets; +117% in the expression 
of the lipogenesis-related transcription factor PPARg; a 
NAS-score of 8 .00; and markedly impaired glucose toler-
ance) . 2- Hepatic inflammation (+230% in major lobular 
inflammation; +15% in macrophage infiltration; +78% in 
the lipid-peroxidation marker MDA) . 3- Hepatic fibrosis 
(+75% in collagen I expression; +450% in collagen depo-
sition by Sirius red staining) . 4- Significant portal hyper-
tension & liver microvascular dysfunction (+25% in portal 
pressure [12 .1±0 .8 vs . 9 .1±0 .5 mmHg] without changes in 
portal blood flow, indicating an increase in the hepatic 
vascular resistance [13 .1±2 .6 vs . 6 .1±0 .7 mmHg↓min↓mL-1↓g], 
together with -41% in vasodilatory response to acetylcho-
line . Conclusion: The present study defines a new pre-clin-
ical rat model of advanced NASH, which meets the major 
characteristics of the human disease . We herein propose 
the BarNa model as a reliable tool for studying the patho-
physiology of NASH and for the development of new ther-
apies .
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2074
Global Deletion of COX-2 Attenuates Obesi-
ty-linked Inflammation but Impairs Hepatic 
Cholesterol Metabolism in Diet-induced 
Obesity
Saraswathi Viswanathan1,2; Curtis Perriotte-Olson, Gopal-
akrishnan Natarajan, Cyrus Desouza; 1Internal Medicine/DEM, 
University of Nebraska Medical Center, Omaha, NE; 2Endo-
crinology, VA Nebraska-Western Iowa Health Care System, 
Omaha, NE

The role of cyclooxygenase-2 (COX-2), a well-known phar-
maceutical target for its role in inflammatory processes in 
regulating obesity and its co-morbidities remains unclear . 
We sought to determine the role of COX-2 in modulating 
metabolic inflammation and systemic metabolic homeo-
stasis in obesity . Wild type (WT) and COX-2 knock-out 
(COX-2-/-) mice were fed a high fat (HF, 45% fat calories) 
diet for 13 wk . The visceral adipose tissue (VAT) mass 
was significantly increased in COX-2-/- compared to WT 
mice . However, the expression of macrophage and inflam-
matory markers were reduced in VAT and VAT stromal 
vascular cells collected from COX-2-/- mice . Interestingly, 
the protein expression of ATG7, an autophagy marker, 
was significantly reduced in VAT of COX-2-/- mice . Analysis 
of subcutaneous fat, a fat depot more prone to brown 
remodeling of white fat, revealed that UCP-1 gene expres-
sion was significantly reduced in COX-2-/- mice, indicating 
blunted fatty acid metabolism . Hepatic expression of 
macrophage and inflammatory markers were reduced in 
COX-2-/- mice with a concomitant reduction in hepatic 
triglycerides (TG) . However, hepatic accumulation of 
cholesterol ester was significantly higher in COX-2-/- mice 
compared to WT controls which indicates an impaired 
cholesterol metabolism . Moreover, the plasma total choles-
terol and TGs were significantly increased in COX-2-/- mice . 
The hepatic RNA and protein expression of autophagy 
markers such as ATG3, ATG7, and LC3II were much lower in 
COX-2-/- compared to WT mice . Treatment of rat primary 
hepatocytes with NS398, a COX-2 inhibitor, reduced LC3II, 
an autophagy marker . All these changes were associated 
with impaired glucose homeostasis as revealed by insulin 
and glucose tolerance tolerance tests . Our data show that 
COX-2 plays an integral role in lipid homeostasis likely 
via promoting hepatic cholesterol metabolism and auto-
phagy . Our data also show that AT and liver inflamma-
tion is reduced in COX-2-/- mice compared to control mice . 
Taken together, our data suggest that despite being effec-
tive in reducing the inflammatory processes, inhibition of 
COX-2 may have undesirable consequences on lipid meta-
bolic profile . These data provide important information 
for the unexpected role of COX-2 in modulating steato-
hepatitis in obesity .
Disclosures:

The following people have nothing to disclose: Saraswathi Viswanathan



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 1095A

 Denotes AASLD Presidential Poster of Distinction

2075
Global characterization of gene expression 
regulation by clinical candidates liraglutide, 
elafibranor and obeticholic acid in a diet-in-
duced obese mouse model with biopsy-con-
firmed NASH
Kristoffer Rigbolt, Kirstine S. Tølbøl, Michael Feigh, 
Sanne Skovgaard Veidal, Jacob Jelsing, Niels Vrang; Gubra, 
Hørsholm, Denmark

Background and Aims: To compare gene expression 
changes induced by the clinical candidates liraglutide, a 
GLP-1 agonist, elafibranor, a PPAR α/δ agonist, and obeti-
cholic acid (OCA), being a FXR agonist, in a diet-induced 
obese mouse model with biopsy-confirmed nonalcoholic 
steatohepatitis (NASH) to identify shared and target-spe-
cific treatment effects . Methods: Male C57BL/6J mice were 
fed a diet high in trans-fat, fructose and cholesterol for a 
total of 33 weeks prior to collection of liver biopsy . Histo-
logical confirmed steatotic and fibrotic animals were strat-
ified into groups and treated for 8 weeks with vehicle (PO, 
QD), liraglutide (0 .2 mg/kg, SC, BID), elafibranor (30 mg/
kg, PO, QD) or OCA (30 mg/kg, PO, QD) . Terminal liver 
post-biopsies were obtained for histological and biochem-
ical analysis and RNA extraction . RNA was sequenced on 
Illumina NextSeq, processed with STAR followed by differ-
ential expression analysis with DEseq2 . Data was subjected 
to clustering analysis and pathway analysis to explore 
the effects on gene expression . Results: Cluster analysis 
revealed that all compounds gave rise to distinct, and 
reproducible, gene expression signatures, with elafibranor 
showing the most distinct gene regulation . Furthermore, 
all three clinical candidates induced significant regulation 
on a large catalogue of genes, with elafibranor showing 
the most widespread effect followed by OCA and lira-
glutide . Analyzing the overlap in gene regulatory events 
revealed a large overlap in regulated genes despite the 
considerable difference in mechanism of action of the 
three compounds . All three compounds repressed fibrosis 
critical genes such as Col1a1, Col1a3 and Timp1 approxi-
mately 60%, in accordance with the proposed anti-fibrotic 
effect in clinical settings . Conversely, repression of inflam-
matory genes showed clear compound differences since 
e .g . no repression of Mcp1 and Mac2 could be identified 
following elafibranor treatment, while all compounds 
repressed other prototypical infiltration genes such as 
Cd68 and Ccr2 around 60% . In addition, lipid storage 
genes associated with steatosis showed considerable 
differences with e .g . Scd1 was only repressed by OCA and 
Cd36 induced only by elafibranor . Subjecting the data to 
unbiased pathways analysis provided a panel of perturbed 
pathways showing considerable compound differences 
with liraglutide inducing robust effects on transcriptional 
markers of glycemic control, but had virtually no effect 
on other liver metabolic pathways . To a lesser degree, 
OCA also showed enrichment of transcriptional changes 
in metabolic pathways linked to glucose and amino acid 
metabolism, but also affected lipid metabolic pathways .
Disclosures:
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2076
GPBAR1 (TGR5) is a positive regulator of auto-
phagy in response to fast-to-fed transition and 
its activation improves lipid metabolism in 
mice feed a high fat diet
Sabrina Cipriani1, Adriana Carino1, Silvia Marchianò1, 
angela zampella3, Michele Biagioli1, Eleonora Distrutti2, Fio-
rucci Stefano1; 1Surgical and Biomedical Sciences, University 
of Perugia, Perugia, Italy; 2Azienda Ospedaliera di Perugia, 
Perugia, Italy; 3University of Naples, Napoli, Italy

Background. Autophagy is an evolutionarily conserved 
catabolic process that delivers cell constituents to the lyso-
some for degradation . Autophagy is regulated acutely 
by cytoplasmic kinases, such as mTOR and AMPK, and 
nutrient sensing transcriptional factors, including CREB, 
PPARα, and FXR . GPBAR1, also known as TGR5, is a bile 
acid sensor preferentially activated by secondary bile 
acids . GPBAR1 signals through genomic and non-genomic 
mechanisms . In target cells, GPBAR1 ligands activate 
CREB . Aim. To investigate the role of GPBAR1 in regu-
lating liver autophagy in fast/feeding transition and to 
test the effect of BAR501, a selective GPBAR1 agonist on 
autophagy . Material and methods. Autophagy in the liver 
and epWAT autophagy was examined in Gpbar1 +/+ and 
-/- mice (C57bl6) undergoing fast and refeeding cycles, 
and in mice fed high fat diet and fructose (HFD-F) for 18 
wk . In both experimental settings mice were treated with 
15-30 mg/kg/d BAR501 Results. While fasting increased 
the liver expression of autophagic genes (Atg5, Atg7 and 
Atg12 and LC3I) and caused the appearance of autophagic 
vescicles as asseeed by TEM and confocal microscopy in 
w .t . mice, this effect was lost in Gpbar1-/- mice, that also 
developed a severe hypoglicemia . Reffeding, resulted in 
repression of the expression of autophagic genes in w .t . 
mice, but treatment with BAR501 significantly reversed 
this pattern . Mice feed a HFD-F for 18 wk gained approxi-
mately 30% b .w . compared to control mice and developed 
NASH like features . Treating mice with BAR501 attenuated 
the severity of steato-hepatitis and fibrosis and improved 
insulin resistance as measured by OGTT . Exposure to a HFD 
increased the expression of αSMA, Col1α1, CD36, FAS, 
Apoc2 and SREBP1c in the liver and expression of Leptin, 
Mcp1 in epWAT . These patterns were reversed by treating 
mice with BAR501 which also increased the expression of 
GLP-1 and Fgf15 in terminal ileum . BAR501 increased the 
autophagic flux by inducing LC3 expression (protein and 
mRNA) in liver and epWAT . In vitro, BAR501 promoted 
development of autophagic featuresin 3T3-L1 adipocytes . 
Conclusions. These data demonstrated that autophagy is 
partially impaired in Gpbar1-/- mice and activation of the 
receptor with BAR501 exerts beneficial and therapeutic 
effects on steatohepatitis that involves asctivation of auto-
phagy . Because, GPBAR1 is not expressed in hepatocytes, 
regulation of liver autophagy by BAR501 is likely mediated 
by Glp-1 . 
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2077
Aging exacerbates high-fat diet-induced 
steatohepatitis through blunting of lipid meta-
bolic response in mice
Kei Ishizuka, Kazuyoshi Kon, Kenichi Ikejima, Maiko Suzuki, 
Kumiko Arai, Akira Uchiyama, Tomonori Aoyama, Shun-
hei Yamashina, Sumio Watanabe; Department of Gastroen-
terology, Juntendo University School of Medicine, Tokyo, 
Japan

Background: Aging is an independent risk factor for 
progression of non-alcoholic steatohepatitis (NASH); 
however, the specific mechanism of the age-related exac-
erbation is not fully understood . Our Aim in this study was 
to investigate the effect of age on high-fat diet (HFD)-in-
duced steatohepatitis focusing on lipid metabolic response 
to excess lipid supply . Methods: Male C57BL/6J mice aged 
8 weeks (young group) and 55 weeks (elderly group) 
were fed a standard diet or HFD for 8 weeks . The severity 
of steatohepatitis was evaluated by the NAFLD Activity 
Score (NAS) . Oxidative stress is evaluated by immunohis-
tological staining for 4-Hydroxynonenal (HNE) . Serum 
ALT was measured colorimetrically . Expression of tumor 
necrosis factor (TNF)-α, transforming growth factor (TGF)-
β, sterol regulatory element-binding protein (SREBP)1-c, 
and carnitine palmitoyltransferase (CPT)1A mRNA in liver 
was determined by RT-PCR . Standard diet-fed young mice 
were used as control . Results: Liver/body weight ratio in 
HFD-fed elder mice was dramatically increased to 1 .9 times 
of the standard diet-fed elder mice (p<0 .05), whereas no 
effects in young mice . HFD-fed elder mice showed massive 
steatohepatitis with macrovesicular steatosis, ballooning 
hepatocytes, inflammatory foci, in sharp contrast to simple 
mild steatosis in HFD-fed young mice . NAS score was mark-
edly increased from 1 .0±0 .4 to 7 .8±0 .2 by HFD in elderly 
group, whereas from 0 .0 to 2 .6±0 .2 in young group . Higher 
expression of 4-HNE was observed in liver of HFD-fed 
elder mice compared with young mice . Serum ALT was 
significantly increased to 192±17 IU/mL compared with 
HFD-fed young mice (34±4 IU/mL, p<0 .05) . Expression of 
TNF-α mRNA was significantly increased in HFD-fed elder 
mice, the values reaching 4 .6±0 .8-fold of control compared 
with HFD-fed young mice (2 .0±0 .6, p<0 .05) . Expression of 
TGF-β mRNA was also significantly increased in HFD-fed 
elder mice compared with HFD-fed young mice (1 .5±0 .0 
vs 1 .0±0 .1, p<0 .05) . Although the expression of SREBP1-c 
mRNA was significantly downregulated to 0 .3±0 .0 by 
response to HFD-feeding in young mice, in contrast, down-
regulation of SREBP1c was blunted in elder mice (1 .0±0 .1) 
compared with standard diet-fed elder mice (1 .1±0 .1) . The 
response of the expression of CPT1A to HFD-feeding also 
was blunted in elder mice (1 .4±0 .1 in HFD-fed and 1 .2±0 .1 
in standard diet) whereas HFD significantly increased the 
expression of CPT1A mRNA from 1 .0±0 .1 to 1 .7±0 .1 in 
young mice . Conclusion: Our findings indicated that the 
age-related blunting of lipid metabolic responses, which 
includes de-novo lipogenesis and lipid oxidation, against 
lipid excess is causes the susceptibility of steatohepatitis . 
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2078
Semaglutide, a novel long acting GLP-1 
receptor agonist, reduced features of NASH in 
two different diet-induced mouse models
Jenny Norlin, Günaj Rakipovski, Elisabeth D. Galsgaard, 
Emma Henriksson, Lotte Bjerre Knudsen; Metabolic Disease 
Research, Novo Nordisk, Maaloev, Denmark

Aim: Mounting clinical evidence suggests a clear associ-
ation between metabolic syndrome and Non-Alcoholic 
Fatty Liver Disease/Non-Alcoholic SteatoHepatitis (NAFLD/
NASH) . The GLP-1 analogue liraglutide has been demon-
strated to lower body weight, improve glycemic control 
and decrease CVD risk in patients with type 2 diabetes, 
and it was recently shown to also be effective in reducing 
hepatic steatosis and resolution of NASH without wors-
ening of fibrosis in a subset of patients in the LEAN trial . 
We aimed to evaluate semaglutide in two mouse models 
of NASH . Methods: Male C57Bl/6 mice fed a high trans-fat, 
fructose, and cholesterol diet (FFC) for 34 weeks, biop-
sied and randomized on fibrosis at baseline, received once 
daily s .c . administration of vehicle or semaglutide dosed 
to target 10% weight loss for of 8 weeks in a treatment 
study . A food restricted, body weight-matched vehicle 
group was included to investigate body weight indepen-
dent effects . In a second study, male low density lipopro-
tein (LDL) receptor (r) knockout mice were put on western 
diet and administered semaglutide or vehicle s .c . daily for 
17 weeks in a prevention study . In both models hepatic 
steatosis, inflammation, and fibrosis were assessed from 
liver biopsies . Liver enzymes ALT and AST were determined 
in plasma, and hepatic gene expression was analyzed using 
RNA sequencing or qPCR . Results: Treatment with sema-
glutide reduced body weight, liver weight, and decreased 
plasma cholesterol . Liver injury assessed as plasma ALT and 
AST was significantly reduced by semaglutide . There was a 
significant improvement in hepatic steatosis as determined 
by reduction in triglyceride extraction, histomorphological 
quantification or histopathological scoring . Semaglutide 
also significantly reduced hepatic inflammation in both 
models . For hepatic fibrosis we found no significant differ-
ences in liver collagen content, but RNA sequencing data 
suggested a potential indirect or direct effect of semaglu-
tide on fibrosis and inflammation related genes in both 
mouse models . The food-restricted vehicle group on FFC 
diet was less effective on all parameters than semaglu-
tide, despite similar weight loss . Conclusion: These results 
suggest that semaglutide has beneficial effects on meta-
bolic features, hepatic steatosis, liver injury, inflammation, 
and possibly fibrosis in two different preclinical models 
of NASH . Future clinical studies are warranted to further 
investigate the role of GLP-1 analogues in NASH . 
Disclosures:
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Lotte Bjerre Knudsen - Employment: Novo Nordisk; Stock Shareholder: 
Novo Nordisk



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 1097A

 Denotes AASLD Presidential Poster of Distinction

2079
IL-33/Cyclin D1 Imbalance in Severe Liver 
Steatosis Predicts Susceptibility to Ischemia 
Reperfusion Injury in Rats.
Kelley Nunez, Janet Gonzalez-Rosario, Anderson Frank, 
Ari J. Cohen, Gretchen Galliano, Paul T. Thevenot; Institute of 
Translational Reseach, Ochsner Health System, New Orleans, 
LA

Background: The increasing prevalence of non-alcoholic 
fatty liver disease has contributed to elevated levels of 
macrosteatosis (MaS) in donor organs for orthotopic liver 
transplantation (OLT) . A biomarker panel for steatotic 
donor liver grafts which correlates with PNF risk could 
help increase utilization of steatotic livers for transplan-
tation . In this study, we investigated liver IL-33 and Cyclin 
D1 levels as a risk index to predict PNF in an animal model 
following ischemia reperfusion injury (IRI) . Method: Wistar 
rats were fed a methionine- and choline-deficient (MCD) 
diet for up to three weeks . In reversal experiments, rats 
were fed the MCD diet then withdrawn to standard chow . 
Animals were exposed to 70% left and median lobe IRI 
for 1hr followed by partial hepatectomy of the 30% 
non-ischemic lobes and reperfused out to 7 days . Results: 
Animals fed a MCD diet for 3 weeks progressed to severe 
MaS (>90%) with a significant elevation in serum ALT 
(p<0 .001) and triglycerides (p<0 .05) . Liver IL-33 decreased 
(p<0 .05) without a corresponding increase in serum IL-33 
while serum IL-1a significantly increased (p<0 .05) . Cyclin 
D1 levels increased in the absence of NF-kB p65 phosphor-
ylation . Withdrawing the MCD diet for 24 hours or 1 week 
normalized IL-33, Cyclin D1, and phosphorylated NF-kB 
p65 levels to baseline . Animals exposed to IRI resulted 
in 35% 24 hours survival which correlated with changes 
in biomarker panel . Animals fed MCD diet then reverted 
back to standard chow for 1 week and underwent IRI 
had 100% survival . Biopsies taken directly before IRI in 
severely steatotic animals showed those with high nuclear 
Cyclin D1 levels did not survive or had longer recovery 
time . Conclusion: In severely macrosteatotic livers, the 
changes in biomarker panel included: increased Cyclin D1 
protein, decreased NF-kB p65 activation, and decreased 
IL-33 levels . These steatosis-driven changes reverted back 
to baseline when withdrawn from steatosis-induced diet . 
Nuclear expression of Cyclin D1 identified livers at a signif-
icant risk of failure after IRI . Decreasing hepatic IL-33 
without a corresponding increase in the serum suggests 
IL-33 may have a hepatoprotective effect . This biomarker 
panel, prior to injury, may identify the subset of livers with 
increased susceptibility to primary non-function .
Disclosures:

The following people have nothing to disclose: Kelley Nunez, 
Janet Gonzalez-Rosario, Ari J . Cohen, Gretchen Galliano, Paul T . Thevenot

2080
Collagen turnover biomarkers distinguish 
healthy from NAFLD patients and aid identifica-
tion of patients with evidence of histologically 
active NASH
Saurabh Gupta1, Jacob Zhang2, Peter J. Eddowes3, 
Natasha McDonald4, Jonathan A. Fallowfield4, 
Gideon M. Hirschfield3; 1Translational Research and Early Clin-
ical, Takeda Pharmaceuticals, Cambridge, MA; 2Analytics and 
Statistical Consultation, Takeda Pharmaceuticals, Cambridge, 
MA; 3Centre for Liver Research, NIHR Biomedical Research 
Centre, University of Birmingham, Birmingham, United King-
dom; 4MRC Centre for Inflammation Research, University of 
Edinburgh, Edinburgh, United Kingdom

Background and Aims: The increasing global burden of 
non-alcoholic steatohepatitis (NASH), for which there 
is no approved pharmacological therapy, represents an 
important unmet medical need . Liver fibrosis stage and 
NAFLD Activity Score (NAS) assessed by liver biopsy remains 
the cornerstone of trial inclusion and efficacy analysis . 
We investigated whether non-invasive serum markers 
of extracellular matrix (ECM) turnover correlated with 
the histological Kleiner fibrosis or NAS scores . Methods: 
Serum samples from 52 well-characterised patients with 
biopsy confirmed NAFLD/NASH (spanning a range of NAS 
and fibrosis scores) along with serum samples from 13 
healthy control subjects were evaluated for ECM turnover 
markers . Samples were assessed for fibrogenesis (Pro-C3, 
Pro-C3X, P4NP7, Pro-C5 and Pro-C6, Collagen 18 frag-
ment) and fibrolysis (C3M and C4M2) biomarkers . Results: 
All biomarkers measured were significantly increased in 
NAFLD patients compared to healthy controls . Within 
the NAFLD cohort all biomarkers, except Pro-C5, were 
significantly higher in NASH than simple steatosis patients 
(p<0 .05) . Pro-C3, Pro-C3X, Pro-C6 and Collagen 18 frag-
ment levels were significantly (p<0 .05) and positively 
associated with NAS score with r 0 .37, 0 .30, 0 .30 and 0 .30 
respectively . Similarly, Pro-C3X, Pro-C6, Collagen 18 frag-
ment, C3M and C4M levels were significantly (p<0 .05) and 
positively associated with fibrosis score with r 0 .37, 0 .33, 
0 .33, 0 .32 and 0 .31 respectively . Conclusion: ECM turnover 
biomarkers may help in identifying subjects with NAFLD . 
The significant association of Pro-C3 (p=0 .006) with the 
NAS score and Pro-C3X (p=0 .006) with fibrosis, indicates 
the potential to leverage these biomarkers for patient 
stratification in trial settings .
Disclosures:

Jonathan A . Fallowfield - Consulting: Merck, Novartis; Grant/Research 
Support: GlaxoSmithKline, Intercept

Gideon M . Hirschfield - Advisory Committees or Review Panels: Intercept 
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2081
Oxidized mtDNA induced steatohepatitis 
through cGAS signaling pathway
Yonglin Chen1, Muhammad N. Yousaf1, Gerald Shadel1, 
Lyudmila Rachek3, Wajahat Z. Mehal1,2; Yale University, New 
Haven, United States; 1Yale University, New Haven, CT; 2Inter-
nal Medicine, Digestive Diseases, West Haven Veterans Med-
ical Center, West Haven, CT; 3Pharmacology, University of 
South Alabama, College of Medicine, Mobile, AL

Background: OGG1 (8-oxoguanine DNA glycosylase-1) is 
a DNA glycosylase which removes 7,8-dihydro-8-oxogua-
nine (8-oxoG) and repairs oxidized nuclear and mito-
chondrial DNA . Oxidative stress has been demonstrated 
to contribute to the process of non-alcoholic steatohepa-
titis (NASH), but the role of oxidized DNA in NASH is not 
known . Cyclic GMP–AMP synthase (cGAS) is an important 
sensor cytosolic viral and self DNA . Methods: Wild-type 
(WT) mice, OGG1-/- mice, and OGG1-/- mice transgenic 
for OGG1 targeted to mitochondria and were fed with 
high fat diet (HFD) for 8 weeks, and livers were harvested 
for histology and qPCR assay . cGAS-/- mice and WT mice 
were fed with HFD for 12 weeks . Plasma and liver tissues 
were harvested for ALT analysis and histology . Result: (1) 
OGG1-/- mice displayed more severe NASH than WT mice 
after 8 weeks HFD feeding as assessed by more steatosis 
and mRNA expression of inflammatory cytokines such as 
il-1b, il-17a, il-33 and tnf-a in the liver . Transgenic expres-
sion of mitochondrial targeted OGG1 is sufficient to atten-
uate the steatosis and mRNA expression of inflammatory 
cytokines caused by OGG1 deficiency . (2) cGAS -/- mice 
showed lower average of plasma ALT values than WT mice 
after 12 weeks HFD . Histology of livers showed there was 
less steatosis in the liver of cGAS -/- mice . Conclusions: 
These results show that there is a requirement for normal 
repair of oxidized DNA by OGG1 in mitochondria to limit 
the development of NASH in a HFD model . In addition, 
the cytosolic sensor DNA cGAS is important in the devel-
opment of NASH . 
Disclosures:

Wajahat Z . Mehal - Consulting: abbvie, Mallikcrodt; Grant/Research 
Support: Pfizer, Gilead

The following people have nothing to disclose: Yonglin Chen, 
Muhammad N . Yousaf, Lyudmila Rachek

2082
Non-alcoholic fatty liver disease impairs 
expression of the type II inositol 1,4,5-trisphos-
phate receptor
Tanaporn Khamphaya1, Natsasi Chukijrungroat2, 
Vitoon Saengsirisuwan2, Kisha Mitchell-Richards3, 
Michael H. Nathanson4, Jittima Weerachayaphorn2,4; 1Toxicol-
ogy Graduate Program, Faculty of Science, Mahidol University, 
Bangkok, Thailand; 2Department of Physiology, Faculty of Sci-
ence, Mahidol University, Bangkok, Thailand; 3Department of 
Pathology, Yale University School of Medicine, New Haven, 
CT; 4Section of Digestive Diseases, Department of Internal 
Medicine, Yale University School of Medicine, New Haven, CT

Background & Aim: Non-alcoholic fatty liver disease 
(NAFLD) is the most prevalent liver disease worldwide . 
It may result in several types of liver problems including 
impaired liver regeneration, but the mechanism for this is 
not known . Because liver regeneration depends on calcium 
signaling, we examined the effects of NAFLD on expression 
of the type II inositol 1,4,5-trisphosphate receptor (ITPR2), 
the principle calcium release channel in hepatocytes . 

Methods: Human ITPR2 promoter activity was measured 
in Huh7 and HepG2 cells . ITPR2 and c-Jun protein levels 
were examined in Huh7 cells loading with palmitic acid, in 
liver tissue from a rat model of NAFLD induced by high-fat, 
high-fructose diet for 12 weeks, and in liver biopsy spec-
imens of patients with simple steatosis and non-alcoholic 
steatohepatitis (NASH) . Liver regeneration was assessed 
in wild-type and Itpr2 knockout mice following partial 
hepatectomy . Results: c-Jun dose-dependently decreased 
activity of the human ITPR2 promoter . The expression of 
c-Jun was increased, while ITPR2 expression was decreased 
in fat-loaded Huh7 cells and in the livers of rats fed a 
high-fat, high-fructose diet . Overexpression of c-Jun 
repressed protein and mRNA expression of ITPR2 in Huh7 
cells, whereas knockdown of c-Jun prevented the decrease 
of ITPR2 in fat-loaded Huh7 cells . Furthermore, ITPR2 
expression was decreased and c-Jun was increased in liver 
biopsies of patients with steatosis and NASH compared to 
controls . Liver regeneration assessed by Ki-67 and prolif-
erating cell nuclear antigen was markedly decreased in 
Itpr2 knockout mice relative to wild-type mice, measured 
48 hours after partial hepatectomy . Conclusion: Fatty liver 
induces a c-Jun-mediated decrease in ITPR2 in hepatocytes . 
This may account for the impaired liver regeneration that 
occurs in NAFLD .
Disclosures:

The following people have nothing to disclose: Tanaporn Khamphaya, 
Natsasi Chukijrungroat, Vitoon Saengsirisuwan, Kisha Mitchell-Richards, 
Jittima Weerachayaphorn

2083
Phosphoproteomics analysis of animal models 
of nonalcoholic fatty liver disease reveals that 
interactions between diet and environmental 
chemicals regulate hepatic nuclear receptor 
protein levels and phosphorylation status
Josiah Hardesty1, Hongxue Shi3, Jian Jin3, Daniel Wilkey4, 
Banrida Wahlang2, Heather Clair1, Michael L. Merchant4, 
Keith C. Falkner2, Russell Prough1, Matthew Cave1; 1Bio-
chemistry and Molecular Genetics, University of Louisville, 
Louisville, KY; 2Division of Gastroenterology and Nutrition, 
Louisville, KY; 3Pharmacology and Toxicology, University of 
Louisville, Louisville, KY; 4Proteomic Core, University of Lou-
isville, Louisville, KY

Background: Nuclear receptors have been implicated in 
nonalcoholic fatty liver disease (NAFLD) . Nuclear receptor 
function may be regulated, in part, by phosphorylation . 
Environmental chemical exposures are a ‘second hit’ 
driving the progression of diet-induced NAFLD . However, 
the mechanisms require elucidation . Moreover, limited 
data exist on the phosphoproteome in NAFLD . In this 
study, we aimed to identify hepatic phosphopeptide signa-
tures in animal models of NAFLD and chemical exposures . 
Chemical exposures to polychlorinated biphenyls (PCBs) 
were examined because they have previously been asso-
ciated with NAFLD in both epidemiological studies and 
animal models . Methods: C57Bl/6 mice were fed either a 
control diet or a 42% high fat diet (HFD) and treated with 
a PCB mixture (Aroclor 1260 - 20mg/kg) or vehicle control 
for 12 weeks . Titanium dioxide phosphopeptide enrich-
ment followed by LC/MS/MS analysis was performed in 
liver . Peptide sequences identified from the spectra were 
matched to the Mouse Protein databank to identify the 
proteins . PEAKS Studio 8 software was used to quantitate 
the normalized abundance of select phosphopeptides . 
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Results: Mice fed HFD developed steatosis, while mice 
co-exposed to HFD and Aroclor 1260 developed steatohep-
atitis . A total of 2008 phospho-peptides, including three 
nuclear receptors, were identified in this study . This prelim-
inary analysis focuses only on these receptors . Aroclor 
1260 exposure was associated with significantly increased 
liver x receptor alpha (LXRa) phosphorylation at S196 . An 
interaction between HFD and Aroclor 1260 was associated 
with significantly decreased abundance of the glucocor-
ticoid receptor (GR) as well as hepatocyte nuclear factor 
1 alpha (HNF1a) phosphorylation at S247 . Conclusion: To 
our knowledge, this is the first hepatic phosphoproteomic 
analyses of animal models of NAFLD . These data demon-
strate that nuclear receptor protein expression and phos-
phorylation are modulated by environmental exposures 
interacting with diet in NASH . The subsequent alterations 
in nuclear receptor function may have contributed to the 
progression from steatosis to steatohepatitis observed in 
the co-exposed mice . This ongoing work is expected to 
identify other signaling pathways that are dysregulated 
in NAFLD . 
Disclosures:

Matthew Cave - Grant/Research Support: Conatus, Intercept; Speaking and 
Teaching: Gilead, Merck, Intercept, Abbvie

The following people have nothing to disclose: Josiah Hardesty, 
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2084
ITIH4 as a Novel Biomarker of Hepatocellular 
Carcinoma Associated with Nonalcoholic 
Fatty Liver Diseases in a Newly Established Pig 
Model
Naohiko Namakura1, Etsuro Hatano1,2, Kohta Iguchi1, 
Takaki Sakurai3, Satoru Seo1, Kojiro Taura1, Shinji Uemoto1, 
Masaya Ikegawa4; 1Surgery, Kyoto University, Kyoto, Japan; 
2Surgery, Hyogo College of Medicine, Hyogo, Japan; 3Diag-
nostic Pathology, Kyoto University, Kyoto, Japan; 4Life and 
Medical Systems, Faculty of Life and Medical Sciences, Doshi-
sha University, Kyoto, Japan

Background Noninvasive biomarkers are of urgent neces-
sity for the optimal management of hepatocellular 
carcinoma (HCC) associated with nonalcoholic fatty liver 
diseases (NAFLD) . However, there are few biomarkers 
that can predict the progression of NAFLD including HCC 
over time, especially with regard to analyses using human 
materials . As model organisms, pigs allow for serial exam-
inations to be conducted using the same experimental set . 
In this study, we have succeeded in establishing an HCC pig 
model associated with NAFLD . Using this pig model, we 
chronologically traced serum proteome to identify novel 
biomarkers . Methods Microminipigs were fed a high-fat 
diet to induce NAFLD and a normal diet as the control . 
Diethylnitrosamine was intraperitoneally administered to 
induce HCC . Pathologists assessed biopsied liver samples 
histologically every 12 weeks . Serum proteins were sepa-
rated by two-dimensional blue native/SDS gel electropho-
resis to dissect multiple-protein complexes (MPCs) whose 
expression changed over time . Proteins of interest were 
subsequently identified by MALDI-TOF MS/MS . Results In 
the NAFLD group, pigs exhibited obesity, hypercholester-
inemia, and hypertension . Hepatic histology of nonalco-
holic steatohepatitis was observed at 36 weeks, and HCC 
developed at 60 weeks . Serum inter-alpha-trypsin inhib-
itor heavy chain 4 (ITIH4) was identified as the most char-
acteristic protein, forming an MPC with haptoglobin and 

ceruloplasmin . Elevated serum ITIH4 levels corresponding 
with NAFLD progression and HCC development were 
confirmed via immunoassay . Furthermore, immunohis-
tochemistry showed that hepatic ITIH4 expression also 
increased in both cancer lesions and the parenchyma as 
NAFLD progressed . Conclusions We established an HCC pig 
model associated with NAFLD . Using this model, serum 
ITIH4 was identified as a novel non-invasive biomarker 
reflecting NAFLD activity as well as subsequent HCC devel-
opment .

Disclosures:

The following people have nothing to disclose: Naohiko Namakura, 
Etsuro Hatano, Kohta Iguchi, Satoru Seo, Kojiro Taura, Shinji Uemoto

2085
Analysis of fibrogenic roles of liver infiltrating 
macrophages in a novel Non-alcoholic steato-
hepatitis (NASH) rat model with liver cirrhosis
Ayumi Sugitani1, Mayuko Ichimura2, Shu Taira3, Hiro-
hisa Ogawa1, Takaaki Tsunematsu1, Koichi Tsuneyama1; 
1Department of Pathology and Laboratory Medicine, Insti-
tute of Biomedical Sciences, Tokushima University Graduate 
School, Tokushima, Japan; 2Human Life Sci. & Environmental 
Sc, Nara Women‘s Univ, Nara, Japan; 3Biosciences, Fukui Pref. 
Univ., Fukui, Japan

Introduction: Centrilobular slender fibrous extension is the 
primary events of NASH pathology . To clarify the detailed 
mechanism of fibrosis, we performed the morphological 
and analytical approaches in a novel diet-induced NASH-fi-
brosis rat model . Materials and Methods: As NASH-fibrosis 
(NASH-F), liver specimens from 5 SD rats with high-fat 
and high-cholesterol diet with 2% cholic acid were used . 
As controls, NASH-non fibrosis(NASH-NF) from 5 SD rats 
with high-fat diet and normal liver (NL) from 5 SD rats 
with standard diet were used . Morphological analysis 
by HE and Azan staining as well as immunostaining for 
CD68, CD204, PDGF-BB and PDGFR-B were performed . In 
addition, imaging Mass Spectrometry (MS) analysis was 
performed to compare the lipids profiles between hepato-
cytes and macrophages . Results: Lipid-laden CD68 posi-
tive macrophages aggregated along with fibrous septa in 
NASH-F, while they distributed evenly in NASH-NF and NL . 
Most of these macrophages co-expressed CD204, which 
is known as a M2 macrophage marker . In the area with 
fibrous septa, mononuclear cells with PDGF-BB expression 
and spindle-shaped cells with PDGFR-B were observed . No 
clear expression of PDGF-BB and PDGFR-B was observed 
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in NASH-NF and NL . In ROI analysis using imaging MS of 
NASH-F, lipid profiles in macrophages were not identical 
to those of hepatocytes, so part of lipids in the macro-
phages may derive from diet . Conclusions: Special lipids 
from diet may cause M2 macrophages deviation and aber-
rant PDGF-BB expression to cause activation of PDGFR-B 
expressing hepatic stellate cells . Lipids in macrophages 
may be a new therapeutic target in patients with NASH .

Disclosures:

The following people have nothing to disclose: Mayuko Ichimura, Shu Taira, 
Hirohisa Ogawa, Takaaki Tsunematsu, Koichi Tsuneyama

2086
Functional roles of AGE-RAGE system for the 
development of hepatic fibrosis of NASH
Masafumi Ono, Kensuke Munekage, Tsunehiro Ochi, 
Akira Hirose, Mitsunari Ogasawara, Nobuto Okamoto, 
Toshiji Saibara; Gastroenterology and Hepatology, Kochi 
Medical School, Nankoku, Japan

Background: Metabolic syndrome such as diabetes are 
important pathogenetic background for the develop-
ment of nonalcoholic steatohepatitis (NASH) . It was 
reported that the expression of AGE (advanced glycation 
end-product) was activated in metabolic syndrome, and 
was also related to the development of NASH . However, 
precise mechanisms of AGE for the pathogenesis in NASH 
has not been well understood yet . We clarified the involve-
ment of AGE-AGE receptor (RAGE) system for the develop-
ment of hepatic fibrosis in NASH by RAGE gene deficient 
mice (RAGE KO) . Methods: Six-week-old male RAGE KO 
and C57BL/6 (WT) mice were fed with methionine-choline 
deficient (MCD) diets or control diets (NC) for 20 weeks, 
and evaluated the biochemical, histological and molec-
ular analysis among these groups . In addition, signal trans-
duction of fibrosis and AGE-RAGE system in the liver, and 
the crosstalk between both signals were also investigated . 
Results: The increase of gene expression of RAGE, and 
remarkable hepatic steatosis and fibrosis were observed in 
WT mice with MCD (MCD WT) . On the other hand, these 
phenotypes were significantly attenuated in MCD RAGE 
KO mice . Furthermore, hepatic triglyceride contents in 
MCD RAGE KO mice were significantly lower than that in 
MCD WT mice, even though serum triglyceride levels were 
not different between both groups . Moreover, the gene 
expression of the fibrosis markers such as TGF-β, CTGF, 
α-SMA, Type1 collagen α1 and TIMP-1, and the inflam-
matory markers such as TNF α and NOS2 were increased 

in the livers in MCD WT mice . However, all of these mole-
cules were significantly down regulated in MCD RAGE KO 
mice . In addition, the expression of mDia1, Egr1 and other 
molecules which were important downstream molecules 
of RAGE were increased, and ERK which was important 
for the activation of hepatic stellate cells was strongly 
phosphorylated in MCD WT mice . In contrast, the expres-
sion and the activation of these molecules were signifi-
cantly attenuated in MCD RAGE KO mice . Conclusion: The 
progression of hepatic fibrosis in NASH were remarkably 
attenuated by deficiency of RAGE gene . We clarified that 
signal transduction pathway of AGE-RAGE system through 
activation of mDia1, Egr1 and ERK would have important 
roles for the progression of hepatic fibrosis in NASH .
Disclosures:
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2087
Gemcabene Attenuates the NAFLD Activity and 
Fibrosis Scores, and Downregulates Hepatic 
Inflammatory Genes in the STAMTM Murine 
Model of NASH-HCC
Daniela C. Oniciu1, Taishi Hashiguchi2, Yuichiro Shibazaki2, 
Charles L. Bisgaier1; 1Gemphire Therapeutics, Livonia, MI; 
2SMC Laboratories Inc., Tokyo, Japan

Gemcabene reduces Very Low-Density Lipoprotein Choles-
terol (VLDL-C), Low-Density Lipoprotein Cholesterol 
(LDL-C), triglycerides (TG) and C-reactive protein (CRP) in 
animal models and in humans . Based on these features, 
we evaluated its effects in the STAMTM murine model of 
NASH, specifically on the plasma and hepatic lipids, fasting 
glucose, transaminases, hepatic pathology, including 
NAFLD activity and fibrosis scores, and on gene expression 
markers of liver metabolism and inflammation . Forty-eight 
two-day old neonatal C57BL/6 male mice randomized to 
6 groups of 8 animals each were initially administered a 
single dose of vehicle (Group 1) or streptozotocin (Groups 
2-6) . At four weeks of age animals were allowed ad libitum 
chow (Group 1) or a high-fat caloric diet (Groups 2-6) to 
completion of the experiment . Beginning at six weeks of 
age, mice were orally administered daily either water-ve-
hicle (Groups 1 and 2), gemcabene at 30, 100 or 300 mg/kg 
(Groups 3-5), or telmisartan (Micardis®) 10 mg/kg (Group 
6) . All groups were sacrificed at week 9 . Telmisartan (with 
antisteatotic, anti-inflammatory and antifibrotic effects 
in STAMTM mice) was used as a positive comparator . At 
the highest dose level (300 mg/kg), gemcabene-treated 
STAMTM mice demonstrated a significant histological 
reduction in NAS (Fig . 1) . Gemcabene showed signifi-
cant decreases in the fibrosis area at all doses compared 
to the vehicle-treated NASH mice . Moreover, gemcabene 
significantly downregulated mRNA markers of inflamma-
tion (TNF-α, MCP-1, MIP-1β, CCR5, CCR2, NF-κB), fibrosis 
(TIMP-1), and hepatic carcinogenesis (MMP-2) . Gemcabene 
effect on the liver histology and gene expression levels 
associated with inflammation are complementary to our 
prior findings in dyslipidemia patients, and supports the 
clinical evaluation of gemcabene as a potential treatment 
for NASH .
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Fig . 1 . NAFLD Activity Score (NAS)
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2088
Effects of beta-carotene on diet induced 
non-alcoholic steatohepatitis in mice
Tsuyoshi Chiba, Sachina Suzuki, Keizo Umegaki; National Insti-
tute of Health and Nutrition, National Institutes of Biomedical 
Innovation, Health and Nutrition, Tokyo, Japan

Backgrounds; Non-alcoholic steatohepatitis (NASH) is 
a globally recognized liver disease . A methionine- and 
choline-deficient diet is generally used to induce NASH in 
mice, however, this diet also causes severe body weight 
loss . To resolve this issue, we examined the effects of 
methionine content in a methionine- and choline-defi-
cient high-fat (HFMCD) diet on body weight and the devel-
opment of NASH in mice . In addition, there are several 
reports that carotenoids, but not beta-carotene, prevents 
the progression of NASH . We also examined the effects of 
beta-carotene on NASH . Methods; (Exp .1) C57BL/6J mice 
(male, 10 weeks of age) were fed an L-amino acid rodent 
(control) diet or HFMCD diet containing various amounts 
of methionine (0 .1 - 0 .6% (w/w)) for 12 weeks . Plasma lipid 
levels, hepatic lipid contents and gene expression levels in 
the liver were measured, and a pathological analysis was 
conducted to evaluate NASH . (Exp .2) C57BL/6J mice (male, 
10 weeks of age) were fed HFMCD diet containing 0 .2% 
methionine with various amounts of beta-carotene (0 .005 
- 0 .5% (w/w)) for 12 weeks, and evaluated the effects of 
beta-carotene on NASH . Results; (Exp .1) The 0 .1% methi-
onine in HFMCD diet suppressed body weight gain, which 
was lower than that with control diet . On the other 
hand, the 0 .2% methionine in HFMCD diet yielded similar 
body weight gains as control diet, and 0 .4% and 0 .6% 

methionine showed more body weight gains compared 
to control diet . Liver weights and hepatic lipid contents 
were the greatest with 0 .1% methionine and decreased 
in a methionine dose-dependent manner . Pathological 
analysis, NAFLD activity scores and gene expression levels 
in the liver revealed that 0 .1% and 0 .2% methionine for 
12 weeks induced NASH, whereas 0 .4% and 0 .6% methi-
onine attenuated the induction of NASH by HFMCD diet . 
(Exp .2) Any dose of beta-carotene did not affect body 
weight, liver weight, and plasma levels of liver functional 
makers (GOT, GPT, ALP) . The 0 .5% beta-carotene slightly 
decreased hepatic triglycerides contents, and increased 
hepatic NEFA contents, but these changes were not signif-
icant . Conclusion; The 0 .2% methionine in HFMCD diet for 
12 weeks induced NASH without weight loss . Beta-caro-
tene slightly suppressed hepatic lipid contents, but not 
enough to prevent the progression of NASH in our model .
Disclosures:

The following people have nothing to disclose: Tsuyoshi Chiba, 
Keizo Umegaki

2089
Novel Nonalcoholic Fatty Liver disease 
zebrafish model induced by Western Style Diet 
and aging.
Dalia David Niv1, Lihi Grinberg1, Soliman Khatib2,3, 
Jakob Vaya2,3, David Karasik1; 1The faculty of medicine in the 
Galilee, Bar Ilan university, Safed, Israel; 2Oxidative Stress and 
Human Diseases Laboratory, MIGAL–Galilee Research Insti-
tute, Kiryat Shmona, Israel; 3Tel Hai College, Kiryat Shmona, 
Israel

Introduction: Increasing prevalence of non-alcoholic fatty 
liver disease (NAFLD) is mostly attributed to a Western 
style diet (WSD), rich in saturated fats, cholesterol and 
sugars, as well as aging, since disease severity increases in 
older populations . In mammals models WSD is considered 
to mimics human’s NAFLD pathology better than induc-
tion with chemicals and genetic manipulations . However, 
in order to achieve the more advanced disease stages 
through diet intervention, a long-term administration is 
required, and the relation to age is yet to be fully under-
stood . Thus, the aim of the present study was to develop 
novel NAFLD zebrafish (ZF) model by partial replacement 
of the ZF normal diet (ND) with WSD components (25% 
palm oil, 8% sucrose and 4% cholesterol of the normal 
dry food) . Diets were administrated for 2 weeks to ZF at 
different life stages: young adults (3 month post fertil-
ization; mpf), adults (10 mpf) and seniors (18 mpf and 
above) . A prolong administration of 8 weeks to 10 mpf 
adult ZFwere also investigated . Methods: Histological 
analysis was performed by hematoxylin and eosin for cell 
morphology, and Oil Red-O for triglyceride accumulation . 
Serum cholesterol was quantified and hepatic oxidative 
stress (OS) status was evaluated using the Thiobarbi-
turic acid reactive substances (TBARS) assay . Experiments 
were conducted in accordance to a protocol approved by 
the Animal Care and Use Committee (IACUC) of Bar Ilan 
University . Results: Similarly to humans, age and WSD 
consumption had significant impact on NAFLD develop-
ment with a trend of additive effect . ZF seniors fed ND 
tend to spontaneously accumulated triglycerides in the 
hepatocytes (3 .7±1 .0%) and showed significant higher 
levels of OS in comparison to young ZF (by 8 .1 fold) . The 
supplementation of WSD components to all age groups, 
young, adults and seniors, resulted in significant steatosis 
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(11 .7±1 .3%, 13 .2±8 .2% and 15 .9±3 .8%, respectively) 
accompanied with hepatocytes’ “ballooning” appearance . 
Significant higher hepatic OS levels were detected in WSD 
fed young and adults in comparison to the ND groups 
(10 .6 and 10 .0 fold, respectively), with a trend of positive 
correlation to age . In addition, WSD induced hypercholes-
terolemia in both adults and seniors groups (3 .8 and 4 .9 
fold, respectively), but not in the young adults group in 
comparison to their control ND groups . Extending WSD 
to experimental period of 8 weeks in adults at the age of 
10mpf resulted in biochemical and histological evidences 
of NASH . Conclusion: ZF adults fed WSD may provide valu-
able novel NAFLD model in a rapid and efficient manner, 
which is beneficial for the research of NAFLD etiology .
Disclosures:

The following people have nothing to disclose: Dalia David Niv, 
Lihi Grinberg, Soliman Khatib, Jakob Vaya, David Karasik

2090
disruption of the homeostasis in lipid metabo-
lism by knock-down of bile salt export pump 
may be involved in NASH pathogenesis in 
mouse model
Kazuya Okushin1,2, Takeya Tsutsumi3, Kenichiro Enooku1, 
Hidetaka Fujinaga1, Akira Kado1, Kyoji Moriya2, Hiroshi Yot-
suyanagi3, Kazuhiko Koike1; 1Department of Gastroenterol-
ogy, Graduate School of Medicine, The University of Tokyo, 
Tokyo, Japan; 2Department of Infection Control and Preven-
tion, Graduate School of Medicine, The University of Tokyo, 
Tokyo, Japan; 3Division of Infectious Diseases, Advanced Clin-
ical Research Center, The Institute of Medical Science, The 
University of Tokyo, Tokyo, Japan

Background: Patients with non-alcoholic steatohepa-
titis (NASH) are increasing in the world including Asian 
countries . We recently reported that the expression of 
bile acid transporter, bile salt export pump (BSEP), was 
down-regulated in NASH patients, suggesting a possibility 
that BSEP may play a causative role in NASH progression . 
To prefigure the role of BSEP in NASH progression, we 
knocked-down a BSEP gene in mice fed with high-fat diet 
and analyzed the changes of bile acid and cholesterol 
metabolism . Methods: C57BL/6J (16 weeks old) male mice 
were fed with normal diet (ND, 4 .92 % fat) or high-fat 
diet (HFD, 14 .4 % animal fat) ad libitum . To knock-down 
BSEP expression in vivo, mice were intravenously injected 
with a small interfering RNA (siRNA) against BSEP via tail 
vein . Seven days after injection, mice were sacrificed after 
overnight fasting, and intrahepatic expression levels of 
genes related to the bile acid and cholesterol metabo-
lism were determined by the real-time PCR and Western 
blotting . Results: Reduction in BSEP protein levels was 
confirmed in both ND- and HFD-fed mice . Concerning 
BA metabolism, knock-down of BSEP induced up-regu-
lation of multidrug resistance-associated protein 2 and 
down-regulation of cholesterol 7 alpha-hydroxylase . These 
changes were consistent with the compensatory responses 
to avoid excessive BA concentrations in hepatocytes . 
Concerning cholesterol metabolism, protein expression 
levels of 3-hydroxy-3-methylglutaryl-Coenzyme A reduc-
tase, the rate limiting enzyme of cholesterol synthesis, 
were down-regulated by BSEP knock-down, particularly 
in the HFD group . On the other hand, the expression 
levels of low-density lipoprotein receptor, a main uptake 
transporter of cholesterol, were oppositely up-regulated . 
However, the major regulator of these molecules, sterol 

regulatory element binding protein 2, didn’t present 
significant changes by BSEP knock-down . Conclusions: In 
vivo knock-down of BSEP induced the proper responses 
in bile acid metabolism but a rather unfavorable response 
in cholesterol metabolism in HFD-fed mice . These results 
suggest a possibility of a direct association of BSEP with 
cholesterol metabolism, of which disruption may result in 
NASH pathogenesis .
Disclosures:

Kazuhiko Koike - Speaking and Teaching: Gilead, MSD, Abbvie

The following people have nothing to disclose: Kazuya Okushin, 
Takeya Tsutsumi, Kenichiro Enooku, Hidetaka Fujinaga, Akira Kado, 
Kyoji Moriya, Hiroshi Yotsuyanagi

2091
Patients with Non-alcoholic Fatty Liver Disease 
(NAFLD) and Depression Have Altered TGF-b 
Signaling in their Visceral Adipose Tissue (VAT)
Aybike Birerdinc2,3, Edgar Rodriguez2, Sasha Stod-
dard2, James Paik3, Zahra Younoszai1, Rohini Mehta3, J. 
Michael Estep3, Zachary D. Goodman1,3, Vikas Chandhoke2,3, 
Zobair M. Younossi1,3; 1Center for Liver Diseases, Department 
of Medicine, Inova Fairfax Hospital, Falls Church, VA; 2Center 
for the Study of Chronic and Rare Metabolic Diseases, College 
of Science, George Mason University, Fairfax, VA; 3Betty and 
Guy Beatty Center for Integrated Research, Inova Health Sys-
tem, Falls Church, VA

Background: NAFLD Patients often present with concur-
rent depression and anxiety disorders . Deregulated 
inflammatory signaling via TGF-b is thought to contribute 
to the development of depression and NAFLD . Further-
more, VAT is an endocrine organ that secretes a number 
of inflammatory cytokines . Despite evidence suggesting a 
role for VAT in pathogenesis of NAFLD, the relationships 
between TGF-b signaling and depression are poorly under-
stood in NAFLD . Aim: Our aim was to assess the association 
of VAT-related TGF-b gene expression, tissue protein and 
serum protein with levels of serotonin in a cohort of obese 
NAFLD subjects . Methods: Serum and VAT were used from 
biopsy-proven NAFLD patients . Diagnosis of depression 
was based on clinical history or with documented use of 
anti-depressants . Protein was extracted from VAT tissue, 
quantified with the Bio-Rad DCTM Protein Assay kit (Bio-
Rad) . The Bio-Plex Pro™ TGFb Assay (Bio-Rad Laboratories, 
USA) was used to quantify TGFb1, 2 and 3 from VAT lysate 
and from serum for the same samples . Serum levels of 
Serotonin were measured with ALPCO human Serotonin 
ELISA kit . RNA was extracted from VAT samples (Bio-Rad 
Aurum Total RNA Fatty & Fibrous Tissue Kit) and used 
for qPCR . Clinico-demographic and histopathology data 
were also available . Spearmans correlations were done 
on all variables; statistically significant cutoff of p≤0 .05 
was used . Results: 241 NAFLD subjects (Age 41 .16+/-
15 .26, BMI 32 .06 +/-22 .99, AST 29 .18 +/-41 .01, ALT 34 .67 
+/-29 .05) were included . As expected, serum serotonin 
levels correlated negatively with presence of depression 
(r=-0 .162, p≤0 .02) as well as with gene expression of 
TFG-b in VAT tissue (r=-0 .299, p≤0 .01) and protein levels 
of TGF-b1 in VAT tissue (r=-0 .326, p≤0 .03), but not with 
TGF-b receptor or serum levels of TGF-b . Furthermore, 
TGF-b receptor correlated positively with gene expression 
levels of TGF-b1 (r=0 .231, p≤0 .03) and with protein levels 
of TGFb3 (r=0 .368, p≤0 .003) . Finally, TGF-b gene expres-
sion correlated negatively with NASH (r=-0 .458, p≤0 .0001) . 
Presence of depression correlated positively with the 
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gene expression of TGF-b (r=0 .294, p≤0 .007) as well as its 
receptor (r=0 .241, p≤0 .03) and VAT tissue protein levels 
of TGF-b1 (r=0 .269, p≤0 .05) . Whereas serum protein levels 
of TGF-b weakly and negatively correlated with NASH 
(r=-0 .143, p≤0 .04), pericellular fibrosis (r=-0 .199, p≤0 .003) 
and portal fibrosis scores (r=-0 .154, p≤0 .02) . Conclusion: 
These data suggest that the TGF-b signaling is not only 
involved in the metabolic crosstalk between the liver and 
VAT, but may also contribute to the inflammatory cascade 
leading to reduced levels of serotonin in NAFLD patients 
with depression .
Disclosures:

Zachary D . Goodman - Grant/Research Support: Gilead Sciences, Galectin 
Therapeutics, Intercept, Alexion, Conatus, Cempra, Allergan, Exalenz

The following people have nothing to disclose: Aybike Birerdinc, 
Edgar Rodriguez, Sasha Stoddard, James Paik, Zahra Younoszai, 
Rohini Mehta, J . Michael Estep, Vikas Chandhoke, Zobair M . Younossi

2092
Low Level Palmitate Acid Mediates an Adap-
tive Mitochondrial Homeostasis Against the 
Hepatotoxicity Induced by High Level Palmi-
tate Acid or CCL4---A Little Bad Fat Is Good
Lin Liu1,2, Ming Fan1, Weibing Zhou3, Di Jing1, Ryan Wei1, 
Demet Candas1, Qin Feng2, Yinsheng Wang5, Yiyang Hu2, 
Jian Jian Li1,4; 1Department of Radiation Oncology, University 
of California at Davis, Sacramento, CA; 2Shuguang hospital, 
Shanghai University of TCM, Shanghai, China; 3Department of 
Oncology, Xiangya Hospital, Central South University, Chang-
sha, China; 4NCI-desinated Comprehensive Cancer Center, Uni-
versity of California at Davis, Sacramento, CA; 5Department of 
Chemistry, University of California at Riverside, Riverside, CA

Background: The saturated fats (also called bad fats) 
including palmitate acid (PA) enriched in animal fat has 
long believed to be linked with diet-associated human 
health risks including nonalcoholic fatty liver disease 
(NAFLD) . However, it is unknown whether a certain low 
level of PA (LPA) can be beneficial or necessary for main-
taining the mitochondrial metabolic homeostasis and 
normal cell functions . Our previous observations have 
indicated that the CDK1-SIRT3 related network play a key 
role in mitochondrial adaptive protection against geno-
toxic stress . Here we demonstrate that the pre-adminis-
tration of LPA can induce an adaptive protection in both 
AML12 hepatocytes and in vivo livers, via CDK1-SIRT3-CTP2 
pathway controlled mitochondrial bioenergetics, which 
prevents the hepatotoxicity induced by treatments of high 
concentration PA (HPA) or cytotoxic carbon tetrachloride 
(CCL4) . Methods: The profiles of mitochondrial proteomics 
were obtained in AML12 cells, with versus without LPA 
treatment . Hepatotoxicity and mitochondrial function 
and structure including membrane potential (Δψm), ATP 
generation, the oxygen consumption (OCR), O2

-, MnSOD 
activity and the morphology of mitochondrial structure 
with transmission electron microscopy were tested and 
observed in LPA (25 μM), HPA (500 μM), CCL4 (10 mM) 
or combination treated mouse liver AML12 cells and liver 
tissues of systematic treated mice . The CDK1-SIRT3-CTP2 
pathway was analyzed by protein interaction, isotope 
labeled protein activity as well as single and double gene 
mutations in AML12 cells by Crisper/Caspase9 gene editing 
system . Results: LPA was shown to reduce the hepatotox-
icity induced by HPA and CCL4 with improved mitochon-
drial structure and cell viability, enhanced Δψm, cell ATP 
generation, OCR and MnSOD activity in both the AML12 
cells and primary mouse hepatocytes . The activity of liver 

cell injury enzymes ALT, AST and m-AST were tested with 
AML12 cells and mouse serum . CDK1 phosphorylates SIRT3 
in S17 and enhances its activity in mitochondria, which in 
turn deacetylates CPT2 in K457 and increases its activity in 
mouse hepatocytes . Conclusion: These results demonstrate 
a unique mitochondrial metabolic adaptive mechanism 
induced by treatment with LPA which enhances the mito-
chondrial bioenergetics through the activation of mito-
chondrial CDK1-SIRT3-CTP2 pathway . These results provide 
the first evidence that a certain low level of saturated fat 
in diet is necessary to improve and maintain the mitochon-
drial homeostasis as well as overall cell well-being, helping 
against the potential hepatotoxicity induced by a high 
intake of fat or other environmental cytotoxic agents .
Disclosures:

The following people have nothing to disclose: Lin Liu, Weibing Zhou, 
Di Jing, Ryan Wei, Demet Candas, Qin Feng, Yinsheng Wang, Yiyang Hu, 
Jian Jian Li
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Consumption of decaffeinated coffee protects 
mice from the development of early non-alco-
holic steatohepatitis: Role of intestinal barrier 
function
Annette Brandt1,2, Anika Nier1,2, Chengjun Jin2, Cathrin Sell-
mann2, Ina Bergheim1,2; 1Department of Nutritional Sciences, 
University of Vienna, Vienna, Austria; 2Institute of Nutrition, 
Friedrich-Schiller University of Jena, Jena, Germany

Background: Non-alcoholic fatty liver disease (NAFLD) is by 
the most common liver disease world-wide . Besides genetic 
factors, changes in nutritional pattern (e .g . increased 
fat and sugar intake) and an impaired intestinal barrier 
function leading to an increased permeation of bacte-
rial endotoxin have been identified as risk factors for the 
development of NAFLD . Epidemiological studies suggest 
that coffee consumption is associated with a reduced risk 
of liver diseases of various etiologies . However, molecular 
mechanisms and ingredients involved in the beneficial 
effects of coffee on the liver have not yet been fully clari-
fied . In the present study, we determined the effects of a 
regular intake of decaffeinated coffee on the development 
of NAFLD in mice and the molecular mechanisms involved . 
Methods: Female C57BL/6J mice were pair-fed either a 
liquid standard diet (control) or a liquid Western-style diet 
(WSD, diet enriched with fructose, fat and cholesterol) for 
6 weeks . Some of the mice were additionally fed decaf-
feinated coffee (6g/ kg BW freeze-dried powder) (DC) via 
the diet . Indices of liver damage, hepatic inflammation 
and parameters of insulin resistance and intestinal perme-
ability were determined . Results: As expected, intake 
of a WSD resulted in the development of early signs of 
insulin resistance and non-alcoholic steatohepatitis (NASH) 
with marked macrovesicular steatosis and inflammation . 
While DC consumption had only limited effects on hepatic 
fat accumulation, glucose tolerance and hepatic inflam-
mation e .g . number of inflammatory foci did not differ 
from controls . Hepatic expression of interleukin-6 and 
insulin receptor were only significantly induced in livers 
of WSD-fed mice whereas in WSD+DC-fed mice expression 
was at the level of controls . The beneficial effects of DC 
were associated with a protection against the elevated 
bacterial endotoxin levels in portal plasma and induction 
of toll-like receptor-4 as well as lipopolysaccharide binding 
protein mRNA in liver tissue . Conclusion: Taken together, 
our results suggest that regular intake of DC protects mice 
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at least in part from the onset of NASH through mecha-
nisms involving a protection against increased transloca-
tion of bacterial endotoxin .
Disclosures:

Ina Bergheim - Grant/Research Support: Yakult Ltd .

The following people have nothing to disclose: Annette Brandt, Anika Nier, 
Chengjun Jin, Cathrin Sellmann
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Oral digoxin inhibits liver injury to a compa-
rable degree to obeticholic acid in a high fat 
model of NASH
Xinshou Ouyang1, Muhammad N. Yousaf1, Waja-
hat Z. Mehal1,2; Yale University, New Haven, United States; 
1Yale University, New Haven, CT; 2Internal Medicine, Section 
Digestive Diseases, West Haven Veterans Medical Center, 
West Haven, CT

Background: Sterile inflammation after tissue damage is 
a ubiquitous immune response, and occurs with highest 
amplitude in the liver resulting in alcoholic and non-alco-
holic steatohepatitis (ASH and NASH), with both lacking 
effective therapies . We have found that PKM2-HIF-1a 
pathway activation plays a key role in sustained sterile 
inflammation from multiple animal liver injury models . 
The cardiac glycoside digoxin was identified as a potent 
suppressor of PKM2-HIF-1a pathway activation in liver 
injury models by the route of intraperitoneal injection . 
However, the clinical corresponding oral route of digoxin 
efficacy for hepatic protection is not defined . Aim: To 
assess whether oral digoxin has therapeutic effects in 
NASH in mice . Methods: C57BL/6J male mice (n=8-10) were 
placed on a 45% high fat diet (HFD) for 10 weeks, and 
then started concurrently with oral digoxin administration 
(2 .5, 0 .5, 0 .125 mg/kg twice a week) for 5 weeks . The oral 
dosages were calculated from the 50-66% oral bioavail-
ability from the previous studies . Digoxin 1mg/kg ip daily 
in mice results in the therapeutic serum levels achieved in 
humans (0 .5-2 ng/ml) . Oral obeticholic acid was set up as 
a positive control . The body weight and liver weight were 
measured, and the plasma ALT and liver histology were 
analyzed . Results: Digoxin significantly reduced histo-
logical injury and serum ALT values in all dosage groups 
(ALT, 383 +/- 388 U/L in HFD vs 162 +/- 30 U/L in HFD + 
High dosage of digoxin, P< 0 .001, 256 +/- 144 U/L in HFD + 
middle dosage of digoxin, P<0 .01, 208 +/- 198 U/L in HFD 
+ low dosage of digoxin, P<0 .05) without a reduction in 
food intake . A lowest dose of digoxin (0 .125 mg/kg) shows 
significant protective effects against injury and sterile 
inflammation with comparable level of positive control on 
ALT value (251 +/- 141 U/L) in NASH model . We have previ-
ously identified that digoxin binds pyruvate kinase M2 
(PKM2) and inhibits PKM2 targeting genes mostly HIF-1a . 
Thus, Oral digoxin therapeutically inhibits liver injury in 
NASH animal model might be through the regulation of 
PKM2-HIF1a axis pathway activation . Conclusions: Our 
data demonstrate that low dose oral digoxin can protect 
from an experimental model of NASH via a novel mecha-
nism of binding to PKM2 and limiting transcription . This 
may also have significant clinical applicability in human 
NASH .
Disclosures:
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2095
Fructose-Related Hepatic ATP Depletion 
Induces Hyperuricemia in Healthy Volunteers 
and Patients with Biopsy-Proven Nonalcoholic 
Fatty Liver Disease.
Manal F. Abdelmalek1, Ricardo Henao2, Ying Wang1, Cyn-
thia D. Guy3, Mustafa R. Bashir4, Richard Johnson5, Anna 
Mae Diehl1, Brian Soher4; 1Medicine, Duke University, Durham, 
NC; 2Department of Engineering, Duke University, Durham, 
NC; 3Pathology, Duke University, Durham, NC; 4Radiology, 
Duke University, Durham, NC; 5Medicine, University of Colo-
rado, Denver, CO

Background: Increased fructose (FRU) consumption is asso-
ciated with obesity, metabolic syndrome and the acquisi-
tion and progression of NAFLD . FRU induces changes in 
hepatic energy homeostasis and is associated with hyper-
uricemia . Aim: To evaluate the association between FRU 
induced hepatic ATP depletion with UA, lipids, free fatty 
acids (FFA) and glycemic change . Methods: The levels of 
blood glucose, insulin, FFA, lipids, and UA were measured 
before and after the intravenous administration of FRU 
(250 mg/kg of body weight administered over 60 seconds) 
to healthy controls and patients with biopsy-proven NAFLD . 
Controls had normal ALT (< 30 U/L for men and < 20 U/L 
for women) and absence of known liver disease . For those 
with NAFLD, liver biopsy (within 6 months) was graded and 
staged according to NASH CRN criteria . Wilcoxon matched-
paired signed-rank test was used to examine the changes 
in blood measures before and 60 minutes after FRU injec-
tion . Group differences were analyzed by Wilcoxon-Mann-
Whitney test . Spearman rank correlation was employed to 
analyze the correlation between metabolic changes and 
NAFLD severity . ATP was measured dynamically using 31P 
MR spectroscopy every 90 seconds up to 40 minutes in a 
subset . ATP peak areas were fitted to Gaussian models to 
ascertain peak area change over time . Percentage drop 
and recovery of ATP were measured . Results: In the entire 
cohort (n=55; 18 controls, 47 NAFLD), differences (mean 
change) were noted in UA (1 .7 ± 2 .1 mg/dl), triglycerides 
(-13 .4 ± 2 .1 mg/dl), LDL-cholesterol (3 .9 ± 0 .91 mg/dl), and 
FFAs (-0 .18 mg/dl), p<0 .01 for all . FRU administration did 
not induce acute changes in glucose, insulin, total-, or 
HDL-cholesterol . High quality spectral signal data (n=16; 
5 normal; 11 NAFLD) demonstrated acute drop in ATP 
in all subjects, and recovery was impaired at 40 min in 
NAFLD patients (55 .9% vs 82 .7%, p<0 .01) . Within the 
NAFLD cohort, FFA and HDL-cholesterol decreased (p<0 .05 
for both) and a trend toward increase in UA (p=0 .08) was 
noted . LDL cholesterol increased in those with mild (F0-1) 
as compared to advanced (F2-4) hepatic fibrosis (6 .33 ± 
1 .41 vs 1 .67 ± 1 .08mg/dl, respectively; p=0 .02) . A negative 
correlation (r=0 .50, p<0 .01) between of LDL cholesterol 
and severity of liver fibrosis was noted . Conclusion: FRU 
induces metabolic changes independent of the presence 
or absence of NAFLD . In those with NAFLD, recovery from 
ATP depletion is impaired and metabolic alternation in 
UA, FFA, and LDL-C are more pronounced . Such metabolic 
changes correlated with the severity of hepatic fibrosis .
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2096 w
Lipoprotein sub-fractions show increased 
cardiovascular disease risk in pediatric non-al-
coholic steatohepatitis compared to non-alco-
holic fatty liver
Juna V. Konomi1, Rebecca Cleeton1, Ran Jin1, Jennifer K. Fre-
diani1, Hernandez Albert1, Hayley Braun1, Maria C. Cordero1, 
Shelley Caltharp2, Miriam B. Vos1; 1Pediatrics, Emory Univer-
sity School of Medicine, Atlanta, GA; 2Pediatrics, Emory Uni-
versity, Atlanta, GA

Background: In patients with non-alcoholic steatohepa-
titis (NASH), cardiovascular disease (CVD) remains one of 
the leading causes of death and it is believed that NASH 
may contribute towards a more atherogenic profile than 
steatosis alone (NAFL) . Many studies have attempted to 
study the association between lipid profiles and CVD in 
NASH, however most have limited their analysis to only 
a few lipids and usually to the adult population . The full 
lipid profile in children with NAFLD is not well character-
ized . This study sought to evaluate the full spectrum of 
lipoprotein particles, and their sub-fractions, and differ-
ences between NAFL and NASH in children . Methods: 
Ninety participants were recruited for this study that were 
undergoing a liver biopsy for suspected NAFLD at Chil-
dren’s Healthcare of Atlanta . Blood was collected on the 
day of the biopsy and histology was scored using the NASH 
CRN pathology criteria . Lipid profiles were measured in 
NASH and NAFL subjects using NMR and included lipo-
protein particles, cholesterol, triglycerides, and apolipo-
proteins (performed by LabCorp) . Additionally, NAFL and 
NASH lipid profile groups were compared on lipoprotein 
particle size and a novel inflammatory marker, GlycA . 
Results: The mean age of the cohort was 14 .0 ± 2 .8, where 
54 subjects (60%) were classified as having NAFL and 36 
(40%) as NASH . No statistically significant differences were 
observed between NASH and NAFL in total, LDL-, and HDL- 
cholesterol or in total triglycerides and apolipoproteins A1 
and B (p>0 .05) . When focusing on sub-fractions of lipo-
proteins, the NASH group had higher concentrations of 
total triglyceride-rich lipoproteins (124 .9 nmol/L ± 9 .99 vs . 
104 .4 nmol/L ± 8 .78) and small HDL particles (13 .6 μmol/L ± 
0 .46 vs . 12 .3 μmol/L ± 0 .43), and decreased concentrations 
of large HDL particles (0 .98 μmol/L ± 0 .26 vs . 1 .40 μmol/L 
± 0 .23) (p<0 .05) . GlycA concentrations were also higher in 
NASH vs . NAFL (p=0 .027) . Conclusion: Our findings show 
differences between NASH and NAFL in lipoprotein spec-
trum and sub-fractions . Large HDL particles are believed 
to display anti-atherogenic effects while reduced HDL 
particle size is linked with cardiovascular disease . Addi-
tionally, GlycA has been linked with systemic inflamma-
tion, increased CVD risk and possibly increased mortality 
risk . Our study showing statistically significant differences 
in NASH, when compared to NAFL, in these sub-fractions, 
suggests increased CVD risk in children with NASH .
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2097
Controlled Attenuation Parameter (CAP) diag-
nostic performance in Vibration Controlled 
Transient Elastography (Fibroscan®) for 
steatosis staging in comparison to direct quan-
tification through digital morphometric anal-
ysis of liver biopsy
Leandro C. Mendes1, Paulo R. Abrão Ferreira2, Leticia Zanaga1, 
Noelle Miotto1, Eduardo S. Gonçales1, Marcelo N. Pedro1, 
Maria Silvia K. Lazarini1, Fernando L. Gonçales Junior1, 
Raquel S. Stucchi1, Aline G. Vigani1; 1Infectious Diseases 
Department, State University of Campinas, Campinas, Bra-
zil; 2Infectious Disease Department, Federal University of Sao 
Paulo, Sao Paulo, Brazil

Introduction: Steatosis quantification by Controlled 
Attenuation Parameter (CAP) is a distinguishing feature 
of Vibration Controlled Transient Elastography (VCTE) 
among elastography-based technologies . Steatosis grading 
has clinical and technical implications for prognosis and 
potential interference in liver stiffness assessment . CAP 
performance has been controversial and observer-re-
lated variability in liver biopsy may account for conflicting 
results . We aimed to assess diagnostic performance for 
CAP in comparison to quantitative digital morpho-
metric analysis of liver biopsy and evaluate associated 
factors . This study represents a sub-analysis of a prospec-
tive larger study on liver stiffness in chronic hepatitis C 
(CHC) . Methods: Adult CHC patients were prospectively 
enrolled for paired liver biopsy and VTCE . LB samples were 
subjected to digital morphometric quantitative analysis 
for steatosis by mean area of steatosis in comparison to 
total tissue area . CAP was performed with Fibroscan 502 
M probe . Diagnostic performance indicators were calcu-
lated according to published cut-offs . Patient characteris-
tics and technical variables were evaluated for interaction 
with CAP performance . Results: A total of 312 patients 
were included in the final analysis . Mean liver stiffness 
was 8 .7 +/- 2 .1kPa . Digital morphometric analysis showed 
S0 level of steatosis (<5%) in 29 patients (9 .3%), S1 (>5% 
to <33%) in 99 patients (31 .7%), S2 (>33% to <66%) in 164 
(53 .5%) and S3 (>66%) in 20 (6 .4%) . CAP measurement 
resulted in absence of steatosis (<248db/m) in 35 (11 .2%) 
patients, level I steatosis (<268db/m) in 83 (26 .6%), level II 
steatosis (<280db/m) in 177 (56 .7%) and level III steatosis 
(>280dm/m) in 17 (5 .4%) . Spearman coefficient showed 
positive and independent correlation between CAP and 
digital morphometric analysis (r=0 .48, p<0 .05) except for 
distinguishing between level I and level II (p=0 .11) . AUROCs 
for presence or absence of steatosis was 0 .944, distinction 
between levels I, II and III were 0 .812, 0 .776 and 0 .879 . CAP 
IQR was independently associated with accuracy (<40db vs 
>40db, OR 2 .81, 95% CI 1 .67 – 3 .99) as well as elevated LS 
(>20kPa vs <20kPa, OR 0 .78, 95% CI 0 .51 – 0 .80) . Conclu-
sions: Our study is the first to externally validate CAP for 
steatosis grading against the objective quantification 
provided by digital morphometric analysis of LB . Recently 
published cut-off values seem to be adequate for grade 
distinction, except for S1 vs S2 differentiation to where 
improvements efforts should be directed . CAP variability 
and advanced fibrosis are independent factor affecting 
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diagnostic performance and should be taken into account 
for result interpretation .
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Elastogram quality in Vibration Controlled 
Transient Elastography: implications for 
Controlled Attenuation Parameter steatosis 
grading compared to digital morphometric 
analysis of liver biopsy.
Leandro C. Mendes1, Paulo R. Abrão Ferreira2, Noelle Miotto1, 
Leticia Zanaga1, Eduardo S. Gonçales1, Marcelo N. Pedro1, 
Maria Silvia K. Lazarini1, Fernando L. Gonçales Junior1, 
Raquel S. Stucchi1, Aline G. Vigani1; 1Infectious Diseases 
Department, State University of Campinas, Campinas, Brazil; 
2Infectious Diseases Department, Federal University of Sao 
Paulo, Sao Paulo, Brazil

Background: Patient characteristics and technical vari-
ability can affect Controlled Attenuation Parameter (CAP) 
performance for steatosis grading in Vibration Controlled 
Transient Elastography (VCTE) . Recently, a score was devel-
oped for evaluation of the spatiotemporal representation 
of shear-wave propagation in VCTE – the elastogram – 
based on simple criteria and independently correlated with 
accuracy in fibrosis staging . We aimed to evaluate how 
elastogram quality influences CAP performance in compar-
ison with steatosis quantification by digital morphometric 
analysis of liver biopsy (LB) . Methods: This is a sub-anal-
ysis of a larger prospective study on liver fibrosis evalua-
tion in chronic hepatitis C (CHC) . Adult CHC patients were 
enrolled to undergo LB paired with VCTE . As previously 
described, individual VCTE elastograms were classified 
according to: extension of wave propagation (represented 
by the length of the graphic representation) and shear 
wave dispersal (represented by parallelism in the elasto-
gram) . Then, a score based on these criteria stratified the 
individual elastogram in 3 classes (I, II and III - highest to 
lowest technical quality) . Diagnostic performance indi-
cators were compared between digital morphometric 
steatosis quantification in LB and individual CAP measure-
ments among different elastogram classes . Results: 3242 
individual VTCE/CAP measurements were included in the 
final analysis (comprising 312 patients) . Digital morphom-
etry showed absence of steatosis (<5%) in 29 patients 
(9 .3%), S1 (>5% to <33%) in 99 patients (31 .7%), S2 (>33% 
to <66%) in 164 (53 .5%) and S3 (>66%) in 20 (6 .4%) . CAP 
measurements were as follows: S0 (<248db/m) in 246 
(7 .6%), S1 (<268db/m) in 940 (29%), S2 (<280db/m) in 
1784 (55%) and S3 (>280dm/m) in 272 (8 .4%) . Elastogram 
quality analysis resulted in 1345 class I (41 .5%), 1174 class 
II (36 .2%) and 723 (22,3%) class III . Spearman correlation 
showed that AUROC for steatosis grading for S0 vs S123 
and S012 vs S3 were similar among different elastogram 
classes (p=0 .18) . However, for distinguishing between S1 
and S2, AUROC for class I elastogram (0 .911) was signifi-
cantly higher than for classes II and III (0 .838 and 0 .799, 
respectively, r=0 .70, p<0,05) . In multivariate analysis, elas-
togram quality remained independently associated with 
CAP accuracy regardless of previously described associ-
ated factors (CAP variability <40 vs >40db and LS <20kPa 
vs >20kPa) . Conclusions: Ours is the first study to correlate 
elastogram quality with CAP . Especially in distinguishing 

lower levels of steatosis, which has proven challenging in 
previous studies, achieving higher quality measurements 
may considerably improve accuracy .
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Dietary counselling focusing only on fructose 
consumption improves hepatic inflammation in 
patients with NAFLD - a prospective, controlled, 
randomized open-label study (NUCES NASH)
Jörn M. Schattenberg1, Liesa Schlegel1, Anika Nier2, 
Yvonne Huber1, Peter R. Galle1, Ina Bergheim2; 1I. Depart-
ment of Medicine, University Medical Center of the Johannes 
Gutenberg University Mainz, Mainz, Germany; 2Department 
of Nutritional Sciences, Molecular Nutritional Science, Univer-
sity of Vienna, Wien, Austria

Background: Non-alcoholic steatohepatitis (NASH) is the 
most frequent liver disease worldwide . Dietary fructose 
intake and the intestinal microbiome have repeatedly 
been implied in the development of NASH, but confirma-
tory data in patients is lacking . The aim of this study was 
to assess the applicability and effectivity of a dietary coun-
selling focusing only on a reduction of fructose with or 
without supplementation of the probiotic Lactobacillus 
casei Shirota in patients with NASH . Methods: Patients 
(n=42) were randomized to receive a dietary counselling 
aiming at a reduction of fructose consumption by 50% 
compared to screening (N), 6 .5x109 counts of Lactoba-
cillus casei Shirota + 2 .1g soluble fiber twice-daily (LcS) 
or combination therapy (LcS+N) for 12 weeks . Inclusion 
criteria were histologically confirmed NASH or a combina-
tion of M30 levels above 200 U/l and hepatic steatosis on 
ultrasound . The primary endpoint was a reduction in M30 
(NCT02366052) . Results: The reported results are derived 
from the intention-to-treat population consisting of 42 
patients . One patient in the N group and 2 patients in the 
LCS group discontinued the study prematurely . Baseline 
characteristics were comparable between groups with the 
mean age and BMI being 48 years and 31 .7 kg/m2, respec-
tively . 21 .4% had T2D and 64% were male . The primary 
endpoint, a predefined reduction of M30 by greater 20% 
occurred in 5/14 in the N, 2/15 in the LcS+N and 0/13 in 
the LcS group . In the IIT population, M30 decreased by 
42 .0 U/l (±104 .4) in the N group, 84 .8 U/l (±237 .9) in the 
LcS+N and increased by 15 .2 U/l (±58 .2) in the LcS group, 
respectively . Changes in ALT in the IIT group are displayed 
in table 1 . Normalization of ALT was achieved in 3/14 in N 
and 3/15 in LcS+N group, but none in the LcS group . Insulin 
sensitivity determined by oral glucose tolerance testing 
improved in 1/13 patient in the LCS, 3/14 in the N and 
8/15 in the LcS+N group . The reported quality of life using 
the validated chronic liver disease questionnaire (CLDQ) 
improved by 6 .3% (LcS+N) and 5 .1% (N) in the nutritional 
counselling groups and remained unchanged in the LcS 
group . Conclusion: Nutritional counselling focusing only 
on fructose reduction in patients with NASH is feasible and 
leads to an improvement in surrogate makers of hepatic 
inflammation in a subgroup of patients without impair-
ment in the quality of life .
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Relative and absolute change in ALT in the IIT population
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2100
Cytotoxic CD8 T cells associated with 
ballooning and liver inflammation link Non-al-
coholic Steatohepatitis with Type 2 diabetes 
mellitus.
Luisa Vonghia1,2, Denis Mogilenko3,4, sebastien fleury3,4, 
Bruno Derudas3,4, An Verrijken5,2, Luc F. Van Gaal5,2, 
Philippe Lefebvre3,4, Bart Staels3,4, Sven Francque1,2, 
David Dombrowicz3,4; 1Department of Gastroenterology and 
Hepatology, Antwerp University Hospital, Antwerp, Belgium; 
2Laboratory of Experimental Medicine and Paediatrics, Fac-
ulty of Medicine and Health Sciences, University of Antwerp, 
Antwerp, Belgium; 3Inserm U1011, Lille, France; 4Institut Pas-
teur de Lille, Lille, France; 5Department of Endocrinology, 
Diabetology and Metabolism, Antwerp University Hospital, 
Antwerp, Belgium

Background: The immune system plays a pivotal role in the 
inflammation associated to Non-alcoholic Steatohepatitis 
(NASH) and Type 2 diabetes mellitus (T2DM) . Both innate 
and adaptive immune cells have been shown to be asso-
ciated with pathogenesis of NASH and T2DM in animal 
models, but their role in the development of human 
disease is not fully clarified . Methods: We performed an 
unbiased analysis of blood immune populations, both 
innate and adaptive, in patients with NASH without 
advanced fibrosis and/or T2DM and healthy subjects (4 
groups) by flowcytometry . Clinical data and liver histology 
were collected . Gene expression data in liver and adipose 
tissue were investigated by microarray analysis and further 
studied in a large cohort including baseline and follow-up 
gene expression data . Results: A significant positive asso-
ciation of cytotoxic CD8 T cells expressing granzymes and 
perforin was observed with histological liver inflammation 
and ballooning, glucose levels and insulin resistance . Both 
NASH and T2DM contributed to an increase of blood CD8 
T cells expressing cytotoxic molecules and pro-inflamma-
tory cytokines, such as INFγ and TNF . Intrahepatic CD8 T 
cells positively correlated with levels of blood CD8 T cells 
and their capacity to express perforin, and were also asso-
ciated with increased liver inflammation and ballooning, 
but not glucose levels . Proportions of blood cytotoxic CD8 
T cells predicted the amount of intrahepatic CD8 T cells 
and NASH activity parameters (e .g .ballooning and inflam-
mation) . In the liver, CD8 T cells correlated with expression 
of PRF1 and GZMA genes, which were increased in NASH 
and T2DM . Importantly, expression of PRF1 and GZMA in 
the liver significantly decreased in patients who improved 
their liver status 1 year after Roux-en-Y gastric bypass or 
dietary intervention . Network integration of microarray 

data in the liver with clinical and immunological param-
eters revealed co-regulated gene modules linked with 
NASH, T2DM and CD8 T cells, which were enriched by 
genes implicated in the control of inflammation and 
metabolism . Roux-en-Y gastric bypass or diet significantly 
altered expression of genes in these CD8 T cell-associated 
modules, indicating new pathways sensitive to both the 
metabolic status and liver inflammation . Conclusions: 
CD8 T cell-mediated cytotoxicity in the liver may be a link 
between metabolic dysregulation (onset of T2DM) and 
progression of liver damage to active NASH (characterized 
by inflammation and ballooning) . Therapeutic approaches 
targeting perforin and granzyme-mediated cytotoxicity in 
the liver might be promising strategies for treatment of 
NASH .
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Pro-C3 in combination with clinical parame-
ters is associated with severity of histological 
features of non-alcoholic steatohepatitis and 
fibrosis
Diana J. Leeming1, Mette J. Nielsen1, Zachary D. Good-
man2, Scott L. Friedman3, Eric Lefebvre4, Star Seyedka-
zemi4, Brian Wiens4, Laurent Fischer4, Morten A. Karsdal1, 
Arun J. Sanyal5, Vlad Ratziu6; 1Nordic Bioscience Biomarkers 
& Research A/S, Herlev, Denmark; 2Center for Liver Diseases, 
Inova Fairfax Hospital, Falls Church, VA; 3Division of Liver Dis-
eases, Icahn School of Medicine at Mount Sinai, New York, 
NY; 4Allergan plc, South San Francisco, CA; 5Department of 
Gastroenterology, Virginia Commonwealth University, Rich-
mond, VA; 6Hôpital Pitié Salpêtrière and Université Pierre et 
Marie Curie, Paris, France

Background: Non-alcoholic fatty liver disease (NAFLD) is a 
common liver disorder, with non-alcoholic steatohepatitis 
(NASH) being a more progressive phenotype associated 
with progression to cirrhosis . Previous work has shown 
that the serological type III collagen formation neo-epi-
tope marker Pro-C3 can detect moderate and severe 
fibrosis and differentiate NASH from non-alcoholic fatty 
liver (NAFL) with fair accuracy . We conducted a profiling 
of collagen neo-epitope biomarkers for differentiating key 
parameters of NASH, and tested novel algorithms using 
these collagen markers and clinical parameters and stan-
dard clinical chemistry to improve their diagnostic power . 
Methods: Liver biopsies were analyzed from subjects 
screened in the CENTAUR study (NCT02217475) evaluating 
efficacy and safety of cenicriviroc in adults with NASH 
(NAFLD activity score [NAS] ≥4 with ≥1 in each compo-
nent of NAS) and liver fibrosis (NASH Clinical Research 
Network stage 1–3) . Collagen type III, V, and VI markers 
(Pro-C3, Pro-C5, and Pro-C6) were assessed in EDTA plasma 
collected at screening . Correlations between collagen 
markers and histologic features of NASH and fibrosis were 
tested using a linear model with age and sex as covariates . 
The ability of collagen markers combined with standard 
clinical lab parameters such as platelet count, aspartate 
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aminotransferase, and alanine aminotransferase to iden-
tify patients with fibrosis stage F0–1 vs . F2–4 and F0–2 vs . 
F3–4 was assessed using logistic regression and Classifica-
tion And Regression Tree (CART) models . Results: Biopsies 
were analyzed from 532 subjects . Correlations between 
collagen markers and histologic features of NASH and 
fibrosis including fibrosis stage, NAS, ballooning, lobular 
inflammation, and steatosis were weaker for Pro-C5 and 
Pro-C6 compared to Pro-C3 . Logistic regression models 
with the collagen markers and clinical parameters could 
discriminate F0–1 vs . F2–4 with an area under the receiver 
operator characteristic curve (AUROC) of up to 0 .81 and 
F0–2 vs . F3–4 with an AUROC of 0 .84 . CART models with 
Pro-C3 plus clinical parameters could distinguish F0–1 vs . 
F2–4 with an AUROC of up to 0 .87 and F0–2 vs . F3–4 with 
an AUROC of up to 0 .98 . Conclusion: Of a comprehensive 
set of collagen neo-epitope markers, Pro-C3 had the stron-
gest ability to differentiate multiple features of NASH and 
fibrosis . A logistic regression model and a CART model 
combining Pro-C3 with clinical parameters and standard 
clinical chemistry could discriminate between mild and 
advanced fibrosis stages in NASH with a high degree of 
accuracy .
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Increase in Hepatocellular carcinoma (HCC) in patients with underlying 
Non-alcoholic fatty liver disease (NAFLD)

Sanath K. Allampati1, Troy Krupica1, Rocio Lopez2, Mag-
gie H. Samaan2, Srinivasan Dasarathy2, Arthur J. McCullough2; 
1Medicine, West Virginia University, Morgantown, WV; 
2Cleveland Clinic, Cleveland, OH

Background: Despite the temporal patterns that show an 
increase in prevalence of non-alcoholic fatty liver disease 
(NAFLD), there are no data showing concomitant increase 
in NAFLD related hepatocellular carcinoma (HCC) . There 
is also increasing evidence for the development of HCC 
in non-cirrhotic NAFLD . We hypothesized that given the 
increase in prevalence of NAFLD, NAFLD-HCC would also 

trend higher . We studied the trends in NAFLD-HCC over a 
15 year period at a tertiary care center . Methods: Data on 
HCC patients from 2000 to 2015 was obtained from elec-
tronic medical records at the Cleveland Clinic . Studies were 
performed during five year intervals of 2000-05, 2006-
2010 and 2011-2015 based on the date of diagnosis . Each 
five-year group was sub-divided based on etiology of HCC . 
Analysis of variance (ANOVA) or the non-parametric Krus-
kal-Wallis tests were used to compare continuous factors 
and Pearson’s chi-square tests were used for categorical 
variables . Trends across time periods were assessed using 
the Cochran-Armitage trend tests . Results: A total of 2,328 
patients were diagnosed with HCC from 2000 to 2015 . 
NAFLD-HCC trended higher from 3% to 8 .3% to 12 .1% 
(p<0 .001) over the three time periods of 2000-05, 2006-10 
and 2011-15 respectively . When sub-divided based on 
presence or absence of cirrhosis, NAFLD-HCC in cirrhotics 
trended higher from 3 .8% to 9 .1% to 13 .9% (p<0 .001) but 
NAFLD-HCC in non-cirrhotics did not show a clear trend 
higher . The results showed HCC at 1 .1%, 5 .2% and 3 .5% 
(p=0 .48) in the respective time periods in the non-cirrhotic 
group . About 21% of all HCC patients did not have any 
known etiology of HCC . Among them, 56% had meta-
bolic syndrome (MeS) suggesting that these patients had 
undiagnosed NAFLD . Although 56% of patients had MeS 
suggesting that they had undiagnosed NAFLD, they were 
not included in the NAFLD group . MeS was determined 
based on the presence of at least 3 of the 5 risk factors 
of MeS . Conclusion: Our results clearly demonstrate an 
increase in NAFLD-HCC over the past 15 years . Among all 
the subjects with HCC due to unknown etiology, about 
half were found to have metabolic syndrome (MeS) which 
portends to the possibility of high levels of undiagnosed 
NAFLD in the general population . Even though a higher 
incidence of NAFLD-HCC was noted in the combined 
(cirrhotic+non-cirrhotic) and cirrhotic populations, 
evidence for higher incidence of HCC in non-cirrhotic 
NAFLD could not be established .
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Accuracy and Repeatability of Magnetic 
Resonance Imaging Based Volumetric Liver 
Fat Fraction Compared to Liver Histology and 
Magnetic Resonance Spectroscopy as Refer-
ence Standards
Miriam B. Vos1, Jack Knight-Scott2, Juna V. Konomi1, Ran Jin1, 
Hayley Braun1, Maria C. Cordero1, Hernandez Albert1, 
Rebecca Cleeton1, Alton B. Farris3, Adina L. Alazraki2; 1Pediat-
rics, Emory University School of Medicine, Atlanta, GA; 2Chil-
dren’s Healthcare of Atlanta, Atlanta, GA; 3Pathology, Emory 
University School of Medicine, Atlanta, GA

Background: Non-alcoholic fatty liver disease (NAFLD) is the 
most common form of chronic liver disease and it increases 
the risk of advanced liver injury, as well as, the future risk 
of diabetes and cardiovascular disease . Liver biopsy is 
considered the best approach for confirming NAFLD, but 
it is invasive, expensive, and increases complications . There 
are relatively few studies validating magnetic resonance 
imaging (MRI) based measurements of liver fat in children 
and validation studies in comparison to liver biopsy are 
needed . Methods: Fifty children (7-19 years) scheduled 
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for a clinically indicated liver biopsy were recruited and 
their volumetric liver fat fraction (VLFF) was measured 
using chemical-shift based magnetic resonance imaging 
method for measuring liver fat (HepaFat Scan®) as well as 
magnetic resonance spectroscopy (MRS) within 48 hours 
of the biopsy . Histologic categorization of steatosis grade 
and MRS were set as reference standards . Sensitivity, 
specificity, positive predictive value (PPV) and negative 
predictive value (NPV) were calculated for the diagnostic 
cutoff point of 5% to detect hepatic steatosis . Twenty-one 
children were randomly selected, repositioned and under-
went a second acquisition of VLFF by MRI for inter-exam-
ination repeatability . A Bland Altman plot was constructed 
to test the repeatability . Results: The VLFF ranged from 
0 .3%-35 .4% and increased across the histologic grade of 
steatosis (beta coefficient=6 .99, p<0 .001) . Using pathol-
ogist assigned “grade of steatosis” as the reference to 
define hepatic steatosis (≥1 vs . 0), the sensitivity, speci-
ficity, PPV and NPV for VLFF at the 5% cutoff point were 
96 .7%, 88 .2%, 94 .1% and 93 .8%, respectively . There was a 
strong agreement between biopsy and VLFF for diagnosis 
of hepatic steatosis (Cohen’s Kappa coefficient = 0 .86) . In 
addition, there was excellent agreement between the two 
acquisitions of VLFF by MRI (limit of agreement: -1 .84% to 
1 .73% .) Conclusions: VLFF by MRI is a non-invasive, precise 
and accurate method for measuring hepatic steatosis with 
excellent PPV and NPV for hepatic steatosis in children . 
This study demonstrates the validity of this method for 
detecting hepatic steatosis in children .
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Reductions in liver stiffness by magnetic reso-
nance elastography (MRE) predict fibrosis 
improvement in a multi-center clinical trial 
of subjects with nonalcoholic steatohepatitis 
(NASH)
Rohit Loomba1, Eric Lawitz2, Reem Ghalib3, Magdy Elkhashab4, 
Stephen H. Caldwell5, Manal F. Abdelmalek6, Kris V. Kow-
dley7, Ren Xu8, Ling Han8, Yao Li8, Constantine S. Djedjos8, 
Robert P. Myers8, Mani Subramanian8, Zachary D. Goodman9, 
Michael Charlton10, Claude B. Sirlin1, Michael S. Middleton1; 
1University of California San Diego, San Diego, CA; 2Texas 
Liver Institute, University of Texas Health, San Antonio, TX; 
3Texas Clinical Research Institute, Arlington, TX; 4Toronto 
Liver Centre, Toronto, ON, Canada; 5University of Virginia, 
Charlottesville, VA; 6Duke University Medical Center, Durham, 
NC; 7Swedish Medical Center, Seattle, WA; 8Gilead Sciences, 
Foster City, CA; 9Inova Fairfax Hospital, Falls Church, VA; 
10University of Chicago, Chicago, IL

Background: MRE is a noninvasive imaging technique that 
estimates liver stiffness . The clinically important difference 
in MRE-stiffness is unknown . Our objective was to assess 
the performance of liver stiffness measurement by MRE 
to predict fibrosis response . Methods: Centrally-read 2D, 
60 Hz MRE was performed at baseline (BL) and Week 24 
(W24) in a Phase 2 trial of 72 subjects with NASH (NAS ≥5 
and F2-3 fibrosis) treated with selonsertib 6 mg or 18 mg 
orally QD alone or in combination with simtuzumab (SIM, 

125 mg SQ weekly) or SIM alone for 24 weeks . Liver biop-
sies at BL and W24 were staged according to the NASH 
Clinical Research Network (CRN) classification and hepatic 
collagen was quantified by morphometry . The discrimina-
tion of MRE-stiffness for fibrosis improvement (≥1-stage 
reduction) and fibrosis progression (≥1-stage increase) 
was evaluated using AUROCs and the optimal stiffness 
thresholds were determined based on the maximal sum 
of sensitivity and specificity . Results: Among 54 subjects 
with evaluable MRE and biopsies at BL and W24 (63% F3; 
median BL MRE-stiffness, 3 .64 kPa), 18 (33%) had fibrosis 
improvement and 8 (15%) had fibrosis progression . The 
AUROC of MRE-stiffness to predict fibrosis improvement 
was 0 .62 (95% CI 0 .46-0 .78) and the optimal threshold 
was a ≥0% relative reduction (Table) . At this cut-off, MRE 
was 67% sensitive, 64% specific, and had positive (PPV) 
and negative predictive values (NPV) of 48% and 79%, 
respectively . Compared with subjects with no reduction in 
MRE-stiffness, those with any reduction had greater rela-
tive changes in hepatic collagen content +2 .8% vs -21 .9%, 
p=0 .61), liver stiffness by FibroScan (-2 .7% vs -4 .0%; 
p=0 .40), ELF (+0 .5% vs -1 .7%; p=0 .03), and TIMP1 (+5 .7% 
vs -9 .0%; p=0 .016) . MRE performed better for predicting 
fibrosis improvement in subjects with F3 compared with 
F2 fibrosis at BL (sensitivity/specificity: F3, 69%/86% vs F2, 
60%/33%) . For detecting fibrosis progression, the AUROC 
of MRE-stiffness was 0 .57 (95% CI 0 .36-0 .79) . At an optimal 
threshold of ≥0% increase, MRE-stiffness was 63% sensi-
tive, 46% specific, and had PPV and NPV of 17% and 88%, 
respectively .

Table: Operating Characteristics of Change in MRE-Stiffness 
to Predict Fibrosis Responses *

* Cut-offs indicate relative changes in MRE-stiffness .
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Associations of the Grade and Relative Domi-
nance of Perisinusoidal versus Portal Fibrosis In 
Nonalcoholic Fatty Liver Disease (NAFLD)
David E. Kleiner1, Arun J. Sanyal2, Patricia H. Belt3, Laura Wil-
son3, Daniela S. Allende4, Elizabeth M. Brunt5, Melissa J. Con-
tos2, Oscar Cummings6, Ryan M. Gill7, Cynthia D. Guy8, 
Jinping Lai9, Matthew M. Yeh10, Cynthia A. Behling11; NASH 
Clinical Research Network; 1Laboratory of Pathology, National 
Cancer Institute, Bethesda, MD; 2Virginia Commonwealth Uni-
versity, Richmond, VA; 3Johns Hopkins Bloomberg School of 
Public Health, Baltimore, MD; 4Cleveland Clinic, Cleveland, 
OH; 5Washington University, St. Louis, MO; 6Indiana University 
School of Medicine, Indianapolis, IN; 7University of California 
San Francisco, San Francisco, CA; 8Duke University Medical 
Center, Durham, NC; 9University of Florida, Gainesville, FL; 
10University of Washington, Seattle, WA; 11Sharp Memorial 
Hospital, San Diego, CA

Fibrosis progression in nonalcoholic steatohepatitis (NASH) 
is complex and involves both portal (PF) and perisinusoidal 
fibrosis (PSF) . As a step towards understanding the factors 
involved, we characterized the grade of PSF and the rela-
tive dominance of PSF vs PF in NAFLD cases with advanced 
fibrosis . Methods: Cases of NAFLD in adults from the NASH 
CRN database protocol as well as the PIVENS and FLINT 
trials were blindly assessed by the Pathology Committee 
using the NASH CRN method . The grade of PSF in stage 2 
to 4 fibrosis was recorded as 0-none, 1-mild or 2-moderate . 
The relative distribution was scored as 0-PF dominant, 
2-PSF dominant or 1-equivocal . Linear regression models 
were used to evaluate the association between contin-
uous measures (BMI, AST, ALT, HOMA-IR) and PSF grade 
or dominance, while Cochran’s trend test was used to eval-
uate the association between histologic features and PSF 
grade or dominance . Results: 811 cases (333, 354 and 124 
at stage 2, 3 and 4) were available for cross-sectional anal-
ysis . 27 cases had none, 155 mild and 629 moderate PSF . 58 
showed PF dominance, 432 PSF dominance and 321 were 
equivocal . PSF grade was positively associated with scores 
for steatosis, lobular inflammation, and ballooning (all 
p<0 .0001) but not portal inflammation (Table) . PF domi-
nance was associated with portal inflammation while PSF 
dominance was associated with steatosis, lobular inflam-

mation and ballooning (all p<0 .0001) . Grade and domi-
nance of PSF were both related to AST while only PSF grade 
was associated with ALT levels (p<0 .01) but neither were 
associated with HOMA-IR or BMI values . 288 sets of paired 
biopsies were available for longitudinal analysis . Reduc-
tion in the PSF grade was associated with reduction in 
scores for steatosis, lobular inflammation and ballooning 
(all p <0 .0001), but not portal inflammation . Conclusion: 
PSF retains dominance in advanced stages of NASH and 
may therefore drive fibrosis progression . The significance 
of portal fibrosis and associated portal inflammation in 
fibrosis progression requires further study .

NASH CRN histologic scores (means) by grade of PSF and Rel-
ative Dominance of PF vs PSF
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Prevalence and Factors Associated with 
Cardiovascular Events and Mortality among 
21,984 Veterans with Cirrhosis
Marina Serper1,4, Tamar H. Taddei2,3, David E. Kaplan1,4; 1Divi-
sion of Gastroenterology and Hepatology, Hospital of the 
University of Pennsylvania, Philadelphia, PA; 2Yale University 
School of Medicine, New Haven, CT; 3VA Connecticut-Health-
care System, West Haven, CT; 4Corporal Michael J Crescenz VA 
Medical Center, Philadelphia, PA

Background: Statin use has been associated with improved 
hepatic outcomes specifically in hepatitis C-virus (HCV)-re-
lated cirrhosis . Study objectives were to quantify major 
cardiovascular events among patients with cirrhosis 
of viral and non-viral etiologies and to investigate the 
effect of statin exposure on major cardiovascular events, 
hepatic and non-hepatic mortality . Methods: A cohort 
of 21,984 Veterans with newly diagnosed cirrhosis from 
2008-2010 at 128 VA medical centers was followed for a 
median 5 .8 years . Primary outcomes were major cardio-
vascular (CV) events [acute myocardial infarction (AMI), 
cardiac arrest, and stroke identified by ICD9/10 codes], 
and one-year and five-year death with compensated liver 
function (DCLF) and death with decompensated liver func-
tion (DDLF) . DCLF was defined as death with most recent 
Child-Turcotte-Pugh (CTP) score ≤6, DDLF as CTP >6 and/
or hepatocellular carcinoma prior to death . Multivariable 
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models were fit with statin use as a time-varying expo-
sure on major CV events . Multinomial logistic regression 
models evaluated associations between statin exposure, 
DCLF and DDLF at one and five years of follow-up . Results: 
Cirrhosis etiology was: 33% EtOH, 14% HCV, 30% HCV + 
EtOH, 15% NAFLD, and 9% other . 63% were CTP-A, 27% 
CTP-B, 11% CTP-C at cirrhosis diagnosis . Prior statin use 
was present in 4,692(21%), in 22% of whom statins were 
discontinued within 90 days of the cirrhosis diagnosis, 
predominantly CTP- A (56%) . The cumulative incidence 
of CV events was 2,192 (10%), predominantly AMI (4 .2%) 
and/or CVA (6 .4%) . In adjusted models, cumulative statin 
exposure was associated with reduced CV events (HR 0 .95 
per year exposure, 95%CI:0 .90-0 .99) . In models adjusted 
for demographics, liver disease etiology, metabolic risk 
factors, and comorbidity, cumulative statin exposure (per 
year) was associated with reduced risk of DCLF (RRR 1-year: 
0 .86 (95%CI:0 .83-0 .86); 5-year: 0 .83 (0 .81-0 .86)) as well 
as greater relative reduction of DDLF (RRR 1-year: 0 .65 
(0 .56-0 .74); 5-year: 0 .71 (0 .65-0 .78)) . NAFLD was associated 
with increased one and five-year DCLF (RRR 1 .29, 1 .33, 
respectively), but not DDLF . Conclusions: CV events were 
common among cirrhotic patients with various underlying 
causes . Statins were frequently discontinued shortly after 
the cirrhosis diagnosis even in well-compensated patients . 
Continued statin exposure was associated with reduced 
risk of cardiovascular events, hepatic, and non-hepatic 
mortality . Further prospective studies evaluating the role 
of statins in cirrhosis and clinician prescribing practices are 
warranted to improve outcomes . 
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Prospective validation of hepatic collagen 
content for the prediction of clinical disease 
progression in patients with advanced fibrosis 
due to NASH
Zachary D. Goodman1, Lakshmi Alaparthi1, Fanny Monge1, 
Keyur Patel2, Rohit Loomba3, Stephen H. Caldwell4, 
Eric Lawitz5, Mitchell L. Shiffman6, Manal F. Abdelmalek7, 
Raul E. Aguilar Schall8, Catherine Jia8, Bryan J. McColgan8, 
Robert P. Myers8, Vlad Ratziu12, Nezam H. Afdhal9, Ste-
phen A. Harrison10, Arun J. Sanyal11; 1Inova Fairfax Hospital, 
Falls Church, VA; 2University of Toronto, Toronto, ON, Can-
ada; 3University of California at San Diego, La Jolla, CA; 4Uni-
versity of Virginia, Charlottesville, VA; 5Texas Liver Institute, 
University of Texas Health, San Antonio, TX; 6Liver Institute 
of Virginia, Richmond, VA; 7Duke Clinical Research Institute, 
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Deaconess Medical Center and Harvard Medical School, Bos-
ton, MA; 10Pinnacle Clinical Research, San Antonio, TX; 11Vir-
ginia Commonwealth University, Richmond, VA; 12Hôpital 
Pitié-Salpêtrière, Paris, France

Background: Hepatic collagen content (%HC) evaluated by 
morphometry is a reliable, quantitative measure of hepatic 
fibrosis . Our objective was to prospectively validate %HC 
for prediction of disease progression in patients with 
advanced fibrosis due to NASH . Methods: We included 
adults with NASH and Ishak stage 3-6 fibrosis enrolled 

in two phase 2b trials of simtuzumab . The trials were 
stopped at 96 weeks due to lack of efficacy . Liver biop-
sies (baseline [BL], Week 48 [W48], and W96) were staged 
according to the Ishak classification and %HC was quanti-
fied using computer-assisted morphometry . Multivariate 
Cox regression determined the associations between %HC 
(BL and change) and BL Ishak fibrosis stage with disease 
progression defined as progression to cirrhosis in subjects 
with bridging fibrosis, and adjudicated clinical events (e .g . 
decompensation, transplantation, and death) in those 
with cirrhosis . The discrimination of %HC and Ishak stage 
for disease progression were determined using c-statis-
tics . Results: 477 subjects with bridging fibrosis (n=219) or 
cirrhosis (n=258) were randomized (median 56 years, 63% 
female, 68% diabetic, 68% of cirrhotics with HVPG ≥10 
mmHg) . Median (IQR) %HC in subjects with Ishak fibrosis 
stages 3, 4, 5, and 6 were 5 .1% (3 .8-7 .5), 7 .0% (4 .6-9 .9), 
9 .2% (6 .5-12 .5), and 14 .9% (9 .3-19 .9), respectively (r=0 .58; 
p<0 .001) . %HC correlated with liver stiffness measured 
by MRE (r=0 .38; p=0 .003 [n=59]) and FibroScan (r=0 .32; 
p=0 .004 [n=78]) . 47 subjects (21%) with bridging fibrosis 
progressed to cirrhosis (median FU, 24 .9 mos) and 49 
cirrhotic subjects (19%) experienced clinical events (26 .7 
months) . In patients with bridging fibrosis, progression 
to cirrhosis increased with higher BL %HC (HR 1 .28; 95% 
CI 1 .19-1 .38) and greater change over time (HR 1 .25; 1 .19-
1 .32), but not Ishak stage 4 vs 3 (HR 0 .78; 0 .42-1 .46) . The 
optimal threshold for BL %HC to predict progression was 
6 .5% (sensitivity 60%, specificity 61%) . Among cirrhotics, 
clinical events increased with higher BL %HC (HR 1 .07; 95% 
CI 1 .03-1 .12) and greater change over time (HR 1 .04; 1 .01-
1 .07), but not Ishak stage 6 vs 5 (HR 0 .96; 0 .48-1 .93) . The 
optimal BL %HC threshold to predict clinical events was 
11 .0% (sensitivity 78%, specificity 45%) . Compared with 
Ishak stage, the c-statistics for BL %HC to predict progres-
sion were higher in patients with bridging fibrosis (0 .53 vs . 
0 .60; p=0 .12) and cirrhosis (0 .53 vs . 0 .62; p=0 .090) . Conclu-
sions: %HC by morphometry is a more accurate predictor 
of disease progression than fibrosis stage in patients 
with NASH and advanced fibrosis . These prospective data 
support the use of %HC as a clinical trial endpoint in this 
patient population .
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Non-invasive stratification of fatty liver disease 
with high-throughput multiparametric MRI
Matthew D. Kelly1, Henry R. Wilman1, Andrea Dennis1, Eliz-
abeth L. Thomas2, Jimmy D. Bell2, Stefan Neubauer1,3, Rajar-
shi Banerjee1; 1Perspectum Diagnostics, Oxford, United 
Kingdom; 2University of Westminster, London, United King-
dom; 3University of Oxford, Oxford, United Kingdom

Introduction: MRI-derived iron-corrected T1 (cT1) has 
been shown to correlate with fibro-inflammatory disease, 
with cT1 > 875 shown to predict liver-related outcomes . 
This study aimed to characterise the performance, and 
estimate the the population impact of MRI-derived cT1 
and Proton Density Fat Fraction (PDFF), for stratifying 
patients with Non-Alcoholic Fatty Liver Disease (NAFLD) . 
Method: cT1 and PDFF, measured with LiverMultiScan (<5 
min protocol), were correlated with histological measures 
of liver pathology in a meta-analysis of two NAFLD clin-
ical cohorts (n=120) scanned at three UK hospitals on 3T 
Siemens MRI scanners . The results were projected onto a 
subset of 1794 individuals who also underwent LiverMul-
tiScan as part of the UKBiobank imaging study on 1 .5T 
Siemens MRI scanners . Histologists were blinded to the 
MRI results and MRI operators and analysists were blinded 
to the patients’ clinical status . Kruskal-Wallis rank sum test 
was used to evaluate relationships between parameters . 
Results: 51 (49%) of the NAFLD cohort had biopsy-con-
firmed high-risk (Kleiner-Brunt fibrosis > F1) Non-Alcoholic 
Steatohepatitis (NASH) . Stratifying with cT1 ≥ 875ms and 
PDFF ≥ 5% included 64% of the cohort and identified 92% 
of patients with high-risk NASH . All patients meeting this 
criterion had NASH, with 70% also having fibrosis > F1 . 
Applying the same criterion to the UKBiobank population 
identified 164 (9 .1%) subjects in this high-risk category . In 
the NAFLD population, cT1 correlated with both NAFLD 
Activity Score (NAS; p = 1 .4 x 10-6) and ballooning grade 
(p = 1 .9 x 10-8) . PDFF correlated with Brunt steatosis grade 
(p = 1 .3 x 10-8) . Conclusion: High-throughput MRI with 
LiverMultiScan can stratify patients with high-risk NASH 
with high accuracy . This has the potential to reduce the 

use of biopsy in clinical practice and enrich populations 
for clinical trials .

Distribution of cT1 and PDFF for biopsy-confirmed NAFL/
NASH patients, with and without fibrosis (>F1) overlaid on 
UK Biobank individuals .
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The prevalence of liver stiffness and hepatic 
steatosis as measured by vibration-controlled 
transient elastography in a community-based 
cohort: The Framingham Heart Study.
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Background and Aims: Nonalcoholic fatty liver disease 
(NAFLD) is increasing in prevalence and will soon be 
the most common chronic liver disease . Liver stiffness, 
as assessed by vibration-controlled transient elastog-
raphy (VCTE), correlates with hepatic fibrosis, which is 
an important predictor of liver-related and all-cause 
mortality . The prevalence of increased liver stiffness in 
the general United States population is not known . We 
report data from an ongoing ancillary study of the Fram-
ingham Heart Study . Methods: Adult participants of the 
Third Generation Cohort who presented for their routine 
examination visit between April 2016 and April 2017 were 
included in our interim analysis (n=1,367) . All participants, 
with the exception of those with implanted medical 
devices, were offered VCTE at the time of their routine 
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study visit . Hepatic steatosis, as estimated by controlled 
attenuation parameter (CAP), and liver stiffness were 
recorded using VCTE (Fibroscan®) . Results: 1,367 partic-
ipants underwent VCTE . Overall, 96 .9% of VCTE exam-
inations were considered valid (defined by interquartile 
range (IQR)/median liver stiffness measurement (LSM) ≤ 
30%) and 93 .1% examinations were considered successful 
(defined by number valid measures/number attempted 
measures ≥ 60%), yielding a total sample of 1,234 partic-
ipants (mean age 54 .7±8 .8 years, 53 .3% women) . The 
mean LSM was 5 .6 KPa and mean CAP was 252 .8 dB/m . 
Women had a lower mean CAP (mean difference= -22 .0 
dB/m) and lower mean LSM (mean difference= -0 .64 KPa) 
(p<0 .001) . The prevalence of hepatic steatosis (defined 
as a CAP ≥ 300 dB/m) was 21 .5% and the prevalence of 
increased liver stiffness (defined as LSM ≥ 8 KPa) was 8 .9% 
in our sample . Among participants with obesity, the prev-
alence of hepatic steatosis was 51% and the prevalence of 
increased liver stiffness was 15 .4% compared to those with 
normal weight with a prevalence of hepatic steatosis of 
1 .5% and a prevalence of increased liver stiffness of 4 .1% 
(p<0 .0001 for all) . Conclusions: VCTE can be performed in 
the context of a community-based cohort study in partici-
pants without known liver disease with most VCTE exam-
inations considered valid and successful . The prevalence of 
fatty liver and increased liver stiffness is high, particularly 
among those with obesity . Additional studies in similar 
samples are needed to confirm the findings and deter-
mine the significance of LSM on incident morbidity and 
mortality .
Disclosures:
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2110
A Quantitative Imaging Biomarker Assessment 
Metric for MRI-estimated Proton Density Fat 
Fraction
Michael S. Middleton1, Walter C. Henderson1, Jennifer Cui1, 
Constantine S. Djedjos2, Corina Yeaton2, Robert P. Myers2, 
Rohit Loomba3, Claude B. Sirlin1; 1Radiology, UCSD, San Diego, 
CA; 2Gilead Sciences, Inc., Foster City, CA; 3Gastroenterology, 
UCSD, San Diego, CA

Background: Drug development clinical trials increasingly 
rely on quantitative imaging biomarkers, such as proton 
density fat fraction (PDFF), to support study aims . In addi-
tion to rigorous site qualification and imaging intake 
quality control, there is also a need to determine whether 
the analysis method is acceptable . Additionally, choice of 
quantitative imaging biomarker assessment metrics can 
depend on context of use . In drug treatment efficacy trials, 
for example, emphasis should be placed on obtaining 
the most accurate data possible without unnecessarily 
excluding valuable timepoint data . Aim: To determine the 
coefficient of determination (r2) that maximizes exclusion 
of more poorly fitted segmental PDFF values while mini-
mizing loss of imaging timepoint data in a clinical trial of 
selonsertib in 72 adults with nonalcoholic steatohepatitis 
and fibrosis stages F2-F3 (Clinicaltrials .gov NCT02466516) . 
Methods: For each of the 204 study MRI timepoints (at 
baseline, week 12, and week 24) obtained across 23 clin-
ical study sites using four different MR scanner manufac-
turers, ROIs were placed in each of the nine Couinaud liver 
segments for images acquired from a magnitude six-echo 

gradient-echo PDFF-estimation MRI sequence . Segmental 
data was deemed adequate if the r2 value of the least-
squares fit of signal intensities at the six acquired TE values 
was ≥ 0 .97 . The timepoint PDFF value was calculated as the 
mean of PDFF values of all adequately analyzed segments . 
A timepoint PDFF value was considered analyzable if three 
or more of the nine segmental PDFF values were deemed 
adequate . In this retrospective analysis, the r2 value that 
was used to determine adequacy was varied between 
0 .90 and 0 .99 to determine the value beyond which one 
or more timepoints was not analyzable . Results: For an 
r2 value of 0 .97, for 203/204 imaging timepoints where 
ROIs were placed in all nine Couinaud segments, all 
were deemed analyzable . Nineteen timepoints showed 
segmental inadequacy in one to five segments per time-
point (1 .63±1 .21 inadequate segments per timepoint) . The 
maximum r2 value which continued to show no loss of 
timepoint analyzability was 0 .985, at which 54 timepoints 
showed segmental inadequacy in one to six segments per 
timepoint (2 .07±1 .41 inadequate segments per timepoint) . 
Conclusions: Setting a conservative, high r2 threshold for 
PDFF timepoint analyzability is possible in a multi-center 
clinical trial setting to exclude segmental analyses of lesser 
quality, while minimizing timepoint data loss . Further 
work is needed to determine the effect of r2 threshold 
value selection on the PDFF timepoint values themselves, 
and on PDFF repeatability .
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Assessing the severity of liver fibrosis and 
steatosis in biopsy-proven NAFLD patients 
using MR imaging, transient elastography and 
serum biomarker
Young-Sun Lee1, Yang Jae Yoo1, Ji Hoon Kim1, In Hee Kim2, 
Chang Hee Lee1, Jong Eun Yeon1, So Young Kwon3, Kwan 
Soo Byun1; 1Department of Internal Medicine, Korea Uni-
versity College of Medicine, Seoul, Korea (the Republic of); 
2Department of Internal Medicine, Chonbuk National Univer-
sity Medical School, Jeonju, Korea (the Republic of); 3Depart-
ment of Internal Medicine, Konkuk University School of 
Medicine, Seoul, Korea (the Republic of)

Background: Because nonalcoholic fatty liver disease 
(NAFLD) is becoming a leading cause of chronic liver 
disease, a non-invasive diagnosis of the disease severity is 
urgently needed . To diagnose liver fibrosis, transient elas-
tography (TE) has an acceptable accuracy in viral related 
liver disease . However, in patients with severe steatosis, TE 
falls short in terms of the accuracy . The aim of our study 
is to analyze hepatic fibrosis, steatosis, and inflammation 
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in patients with biopsy-proven NAFLD using MR imaging, 
TE, and serum biomarkers . We plan to enroll one hundred 
patients until 2018 . This is a preliminary report of our 
study . Methods: This is a multicenter prospective study of 
patients with biopsy-proven NAFLD . The patients under-
went liver biopsy, MRI and TE 6 months before enrollment . 
Sera were collected at the time of enrollment . MRI exam-
ination included mDIXON, MR spectroscopy (MRS), and 
MR elastography (MRE) . TE measured liver stiffness and 
controlled attenuation parameter (CAP) . Twenty serum 
biomarkers were analyzed with the Luminex Multiplex 
Assay . Results: Thirty-five patients with biopsy-proven 
NAFLD were enrolled from October 2016 to March 2017 . 
Mean age and BMI were 50 .6 ± 0 .48 years and 28 .50 ± 
4 .87 kg/m2, respectively . Female patients were dominant 
(23, 65 .7%), and other co-morbidities were diabetes 
(n=15, 42 .9%), hypertension (n=12, 34 .3%) and dyslipid-
emia (n=11, 31 .4%) . For the diagnosis of advanced fibrosis 
(stage 3-4), the AUROC of the MRE tended to be supe-
rior (0 .89; 95%CI, 0 .72-0 .98) compared with the TE (0 .83; 
95%CI, 0 .66-0 .93) (P=0 .40) . For the diagnosis of severe 
steatosis (stage 2-3), CAP (0 .7; 95%CI, 0 .52-0 .84) had a 
lower AUROC compared with the mDIXON (0 .83; 95% 
CI, 0 .65-0 .94; P=0 .11) and MRS (0 .82; 95%CI, 0 .63-0 .93; 
P=0 .28), respectively . In the serum biomarker analysis, 
increased resistin had a significant association with severe 
steatosis (stage 2-3) compared to mild steatosis (stage 0-1) 
(OR=1 .44; 95%CI, 1 .01-2 .06; P=0 .04) . Increased IFN-γ was 
associated with severe inflammation (stage 2-3) compared 
to mild inflammation (stage 0-1) (OR=1 .36; 95%CI, 1 .01-
1 .83; P=0 .04) . Total PAI-1 showed a tendency for asso-
ciation with the presence of NASH (OR=1 .063; 95%CI, 
0 .99-1 .14; P=0 .07) . Conclusion: In our preliminary results, 
MRI (mDIXON, MRS and MRE) tended to identify more 
severe steatosis and fibrosis compared to TE in patients 
with biopsy-proven NAFLD . Serum IFN-γ was significantly 
associated with inflammation, and serum resistin was also 
associated with steatosis . Non-invasive modalities using 
MRI and serum biomarkers could be potential tools for the 
diagnosis and classification of disease severity in patients 
with NAFLD .
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Baseline Serum Pro-C3 Predicts Response to 
BMS-986036 (peg-FGF21): A Secondary Anal-
ysis of a Multi-Center Clinical Trial in Non-Alco-
holic Steatohepatitis (NASH)
Manal F. Abdelmalek1, Edgar D. Charles2, Brent A. Neus-
chwander-Tetri3, Dina Halegoua-DeMarzio4, Arun J. Sanyal5, 
Robert W. Herring6, Eric Lawitz7, Yuping Dong2, Shuyan Du2, 
Robert C. Gagnon2, Yi Luo2, Rose Christian2; 1Duke Univer-
sity, Durham, NC; 2Bristol-Myers Squibb, Lawrenceville, NJ; 
3Saint Louis University, Saint Louis, MO; 4Thomas Jefferson 
University, Philadelphia, PA; 5Virginia Commonwealth Univer-
sity, Richmond, VA; 6Quality Medical Research, Nashville, TN; 
7Texas Liver Institute, University of Texas Health, San Antonio, 
TX

Background: BMS-986036 is a pegylated analogue of 
human fibroblast growth factor 21 (FGF21), a non-mi-
togenic, key regulator of metabolism . In a Phase 2 

trial in NASH patients with F1-F3 fibrosis (MB130-045; 
NCT02413372), BMS-986036 had beneficial effects on 
steatosis (MRI-PDFF), biomarkers of liver injury (ALT, AST) 
and fibrosis (Pro-C3, MRE), and metabolism (adiponectin, 
LDL, HDL, triglycerides) . Pro-C3, an emerging biomarker 
for advanced fibrosis and NASH disease activity, may 
be a predictor of treatment response in NASH patients . 
The objective of this post hoc analysis of MB130-045 was 
to assess baseline predictors of treatment response to 
BMS-986036 . Methods: Post hoc analyses assessed the rela-
tionship between baseline characteristics and changes in 
markers of metabolism, steatosis, liver injury, and fibrosis . 
Evaluations included type 2 diabetes mellitus (T2DM) 
status, liver biopsy grade (NAFLD Activity Score [NAS]) and 
fibrosis stage (NASH CRN criteria) and serum Pro-C3 levels 
(≥20 vs <20 ng/mL) . Hepatic and metabolic markers were 
evaluated at Baseline and Week 16 and included liver fat 
(MRI-PDFF), liver stiffness (MRE) and serum biomarkers: 
Pro-C3, ALT, AST, adiponectin, LDL, HDL, hyaluronic 
acid, PAI-1, and CK-18 . For the purposes of this analysis, 
BMS-986036 groups (20 mg QW [n=23] vs 10 mg QD [n=25]) 
were combined, and placebo group (n=26) was analyzed 
separately . Statistical comparisons were made using Krus-
kal-Wallis tests . Results: In BMS-986036-treated patients 
(n=48), baseline serum Pro-C3 level ≥20 ng/mL, compared 
with <20 ng/mL, was associated with greater reduction in 
MRE (median % change: -16 .4% vs 6 .0%, P= .0198) and 
greater decreases in Pro-C3 levels (median % change: 
-34 .9% vs -23 .1%, P= .08) . Baseline Pro-C3 levels did not 
predict BMS-986036-treatment response assessed via other 
hepatic or metabolic biomarkers . Other baseline charac-
teristics, including T2DM status, NAS, or fibrosis stage did 
not clearly impact biomarker responses in BMS-986036-
treated patients . In the placebo group, no baseline char-
acteristics, including Pro-C3 levels, were clearly associated 
with differences in the biomarker responses evaluated . 
Conclusion: In this Phase 2 clinical trial in NASH, high 
baseline Pro-C3 levels were associated with improve-
ments in biomarkers of liver stiffness and fibrosis (MRE 
and Pro-C3) in BMS-986036–treated patients . Conversely, 
other baseline characteristics, including fibrosis severity, 
did not appear to predict response to BMS-986036 treat-
ment . These results support the use of serum Pro-C3 as a 
predictor for treatment response to BMS-986036 and as 
a potential surrogate marker to identify the ideal NASH 
patients for treatment .
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2113
Effective Biomarkers for advance fibrosis NASH 
and reflect biomarkers as changes of liver 
fibrosis with NASH
Miwa Kawanaka, Ken Nishino, Tomohiro Tanikawa, Taka-
hito Oka, Noriyo Urata, Jun Nakamura, Mitsuhiko Suehiro, 
Takako Sasai, Hirofumi Kawamoto; General Internal Medi-
cine2, General Medical center, Kawasaki Medical school, 
Okayama city, Japan

Background and aim: Recently there have been examines 
of non-invasive diagnostic methods such as biomarkers for 
NASH diagnosis and advance fibrosis NASH . However none 
of these have been definitive . In particular, as for reports 
on biomarkers reflected in the histological changes, there 
are only single marker for cytokeratin 18 (CK18) . Currently, 
we performed multiple verifications of biomarkers 
for diagnosis of advance fibrosis NASH, and reflecting 
the histological changes of NASH, and studied markers 
useful for disease staging . Method:(1) We assessed useful 
markers in the diagnosis of advance fibrosis NASH in 247 
NAFLD patients at General Medical Center, Kawasaki 
Medical School who had undergone liver biopsies from 
1996 until August 2015 . The testing makers were the sugar 
chain marker: WFA+M2BP, macrophage activation marker: 
soluble CD163 (sCD163), apoptosis marker: Cytokeratin 
(CK18), and liver fibrosis markers: type-IV collagen 7S, 
P-III-P, hyaluronic acid, and the FIB4 Index .(2)100 NAFLD 
which underwent the repetition liver biopsy (5 .4±3 .0y) 
were measured WFA+M2BP levels, sCD163, CK18, type-IV 
collagen 7S, hyaluronic acid and FIB4Index of and histology 
change and the relation of them were considered . Result 
1:WFA+M2BP, sCD163, and type-IV collagen 7S, hyaluronic 
acid, and the FIB4 Index were useful in the diagnosis of 
stage 4 NASH . sCD163 and type-IV collagen 7S were useful 
in catching stage 3-4 fibrosis progression cases . Result 
2:The period between the first liver biopsy and the 2nd 
liver biopsy was 5 .3±2 .9 years . There were 29 cases of 
progress fibrosis (29%), 40 cases of no change (40%), and 
31 cases of improvement (31%) . Type-IVcollagen 7S and 
sCD163, and CK18 were useful biomarker that reflect liver 
fibrosis progression . The result was the same whether the 
initial liver biopsy was limited to stages 0-2 or limited to 
stage 3 . CK18 was the most useful in progression from 
stages 0-2 and sCD163 in progression from stage 3 . In cases 
of liver fibrosis improvement, type-IV collagen 7S, CK18, 
and sCD163 were useful markers . However, their utility 
dropped when the initial liver biopsy was limited to stages 
1-2 . Conclusions:Assessment Type-IVcollagen 7S, CK18, 
and sCD163in NAFLD was considered useful in predicting 
progression and improvement of fibrosis and histological 
changes in NASH, as well as therapeutic effects .

Disclosures:

The following people have nothing to disclose: Miwa Kawanaka, 
Ken Nishino, Tomohiro Tanikawa, Takahito Oka, Noriyo Urata, 
Jun Nakamura, Mitsuhiko Suehiro, Takako Sasai, Hirofumi Kawamoto

2114
Burden of Illness Economic Model for Patients 
with Non-alcoholic Steatohepatitis (NASH) in 
the United States
Zobair M. Younossi2,1, Masoom Priyadarshini2, 
Mariam Afendy2, Fatema Nader3, Issah Younossi3, 
Andrei Racila2,3, Maria Stepanova3; 1Center for Liver Diseases, 
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BACKGROUND:NASH is the progressive form of non-al-
coholic fatty liver disease (NAFLD) . Given the paucity 
of economic data regarding NASH, our aim was to use 
a Markov model to estimate the total burden of NASH 
in the U .S . METHODS:We used the payer perspective to 
construct lifetime Markov models estimating the economic 
burden of NASH in the U .S . The incidence-based models 
comprised of 12 age cohorts (5-year intervals from age 
20-24) with different stages of liver disease . Health states 
included no fibrosis (F0), fibrosis stage 1 (F1), stage 2 (F2), 
stage 3 (F3), compensated cirrhosis (CC), decompensated 
cirrhosis (DCC), hepatocellular carcinoma (HCC), liver trans-
plantation (LT) and post-LT (PLT) . The number of patients 
entering each cohort model was estimated using US popu-
lation data and prevalence and incidence rates for NAFLD 
and NASH were obtained from the literature . The inci-
dence rates were adjusted for each age-cohort . Transition 
probabilities between states were derived from meta-anal-
yses and a model using the declining exponential approx-
imation of life expectancy (DEALE) method . Age-adjusted 
background mortality was incorporated in each model 
to account for other-causes of death . These probabilities 
were used to calculate the percentage of patients in each 
health state per year . Costs included in-patient, out-pa-
tient, professional services, emergency department and 
drug costs, which were obtained from Center for Medi-
care & Medicaid Services (CMS) Fee Schedule 2016 and 
published data . All costs were discounted at an annual 
rate of 3% . RESULTS:The models estimated that there are 
8,667,210 subjects with NASH (20-79years old) in the U .S . 
The total lifetime cost for each health state by decades 
of age is summarized in Table 1 . The lifetime cost burden 
of all NASH is $859,339,050,979 and those with NASH≥F2 
is $193,747,357,985 . The projections of costs for each 
age-specific NASH cohort suggest about 350% increase 
in the next 5 years . CONCLUSION:NASH is associated with 
high lifetime economic burden . In the absence of cura-
tive treatment, the total direct costs of illness for NASH 
will continue to be enormous . These costs would be much 
higher if societal costs are included .

Table1 . Lifetime Economic Burden of NASH in the United 
States by Health States and Age Groups
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Dysregulated Expression of the Long 
non-coding RNA (lncRNA) MALAT1 in the 
Liver of Patients with Nonalcoholic fatty liver 
Disease (NAFLD) Stratifies Patients into the 
Histological Phenotypes Associated with the 
Disease Severity
Carlos J. Pirola1, Martin Garaycoechea3, Carla Gazzi4, Gus-
tavo O. Castaño5, Diego M. Flichman6, Silvia C. Sookoian2; 
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tute of Medical Research (IDIM), School of Medicine, Uni-
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Background: LncRNAs orchestrate gene expression by 
modulating a myriad of molecular pathways . To iden-
tify lncRNAs involved in NAFLD severity we performed 
a multi-stage study that included: a) a systems biology 
screening-strategy, b) exploration of lncRNA-mRNAs inter-
actions, and c) expression profiling of selected lnRNAs . 
Methods: Mining of biological interactions was performed 
by VisANT platform; LncRNA2Target dataset was used to 
predict lncRNAs-target genes interactions . Liver profiling 
of a candidate lncRNA was performed by qRT-PCR; RPL19 
was used for data normalization . Patients were selected 
from two different hospital-based settings, a cohort of 
morbid-obese subjects (mean±SD, age: 43±11 years, BMI: 
51±11) who underwent bariatric surgery (discovery-set, 
n=47) and a cross-sectional study of patients with NAFLD 
and MetSyn (age: 49 .7±10, BMI: 32±6 .4) (replication-set, 
n=34) . The histological phenotype was characterized 
by liver biopsy . Results: The NAFLD-interaction network 
yield a list of 494 genes; prioritization of mRNA-lncRNAs 
interactions showed ten candidate-lnRNAs potentially 
involved in gene expression regulation . Based on assess-
ment of tissue-specific and co-expression patterns, we 
selected for further exploration the lncRNA MALAT1 
(metastasis-associated lung adenocarcinoma transcript 1), 
a~7kb single-exon transcript located in Chr 11q13 that is 
highly conserved across species . We found that MALAT1, 
which is involved in a plethora of physiological processes, 
including regulation of cell-cycle and tumorigenesis, is 
constitutively expressed in the liver . However, liver abun-
dance of MALAT1 was significantly associated with NAFLD 
severity (p=0 .00011) . Specifically, liver-MALAT1 expres-
sion was significantly up-regulated by 1 .75-fold (p=0 .029) 
and 5 .81-fold (p=0 .0038) in patients with NASH compared 
with simple steatosis (SS) (discovery and replication set, 

respectively, ANCOVA adjusted by age, HOMA and BMI) . 
MALAT1-expression levels significantly correlate with the 
full spectrum of histological severity, including the degree 
of steatosis (R:0 .47 p=0 .000007), ballooning degeneration 
(R:0 .39 p=0 .0002), lobular inflammation (R:0 .30 p=0 .0057) 
and fibrosis (R:0 .45 p=0 .00002) . Exploration of liver VEGFα-
mRNA, a proangiogenic factor driving tumor angio-
genesis, which is a target of MALAT1, showed levels of 
both transcripts positively correlated (R:0 .59, p=0 .00002) . 
Conclusion: This step-wise analysis of lncRNAs uncovered 
MALAT1 as implicated in the molecular pathogenesis of 
NASH . Dysregulated expression of MALAT1 seems to tip 
the transition from simple steatosis to a more aggressive 
phenotype . The AUROC for distinguishing NASH from SS 
was 0 .84±0 .07 . 
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Trend in Prevalence and Incidence of Diag-
nosed Hepatocellular Carcinoma (HCC) and 
Hepatocellular Carcinoma in Non Alcoholic 
Fatty Liver Disease (HCC-NAFLD) Patients in the 
Us, 2009 - 2014
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Background: Non Alcoholic Fatty Liver Disease (NAFLD) is 
implicated as a factor for the increasing incidence of Hepa-
tocellular Carcinoma (HCC) . However, there are limited 
data available which examine the impact of the NAFLD 
associated HCC in the real world population . Aims: To 
determine the prevalence and incidence of HCC and NAFLD 
related HCC in the US using real-world population-based 
claims datasets from 2009 to 2014 . Methods: The Truven 
MarketScan Commercial Claims and Encounters (MCCAE) 
databases from 2009 to 2014 were used . MCCAE datasets 
include person-specific clinical utilization, expenditures, 
and enrollment for > 43 million active employees and 
dependents insured by employer-sponsored plans . HCC 
and NASH/NAFLD diagnoses were defined by ≥ 1 ICD-9CM 
code (155 .0 and 571 .8 respectively) in the diagnosis claims . 
Annual prevalence was ascertained in cross sectional anal-
ysis by calculating percentage of individuals covered in 
the study population who are diagnosed with the disease 
of interest . For the incidence calculations, we required 
≥ 1 year of enrollment without claims for HCC, NASH/
NAFLD and other confounding diseases before start of 
follow-up . Number of new cases of HCC among individuals 
meeting inclusion criteria for the incidence study popu-
lation and number of new cases of HCC among NASH/
NAFLD patients were calculated . Co-occurrence of other 
metabolic-, cardiovascular-, and liver-related diseases was 
assessed based on ICD-9CM diagnostic codes . Results: The 
prevalence of HCC in the general population was 0 .02% 
and stable over the study time period . A total of 1,291,777 
NASH/NAFLD patients were identified of whom 5344 
patients also had HCC during 2009 to 2014 . The prevalence 
of HCC among NASH/NAFLD male patients increased from 
0 .43% in 2009 to 0 .50% in 2011 and declined to 0 .45% in 
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2014 . In female NASH/NAFLD patients, it increased from 
0 .22% in 2009 to 0 .28% in 2010 and declined to 0 .22% 
in 2014 . HCC incidence among NASH/NAFLD patients was 
stable over the study period (0 .009%) . Conclusion: The 
study provides trends in prevalence and incidence of HCC 
and HCC among diagnosed NASH/NAFLD patients in the 
US population based on real-world data . The prevalence 
of HCC among NASH/NAFLD is more than 10 times higher 
than in the general population (0 .02%) .

Trend in Prevalence of HCC among NAFLD/NASH in the US, 
2009 - 2014
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2117
Low Testosterone in Young Men Is Associated 
With Non-Alcoholic Fatty Liver Disease (NAFLD) 
in Midlife: Results from the Coronary Artery Risk 
Development in Young Adults (CARDIA) Study
Monika Sarkar1, Lisa B. VanWagner2, Greg G. Terry3, 
John J. Carr3, Mary E. Rinella2, Pamela Schreiner4, 
Cora E. Lewis5, Norah Terrault1; 1UCSF, San Francisco, CA; 
2Northwestern University, Chicago, IL; 3Vanberbilt University, 
Nashville, TN; 4University of Minnesota, Minneapolis, MN; 
5University of Alabama, Birmingham, Birmingham, AL

Background: Low testosterone is associated with metabolic 
co-morbidities in men, including increased risk of diabetes 
and visceral adiposity . However, data linking total testos-
terone (Total T) to NAFLD in men are conflicting, with 
limited evaluation of biologically active, or free testos-
terone (Free T) and NAFLD risk . Methods: Among men 
followed for 25 years in the multicenter CARDIA cohort 
we evaluated the association of Total T and Free T at Study 
Year 10 (1995-1996) on risk of prevalent NAFLD at Study 
Year 25 (2010-2011) . The Year 10 timepoint was selected 
as this reflects the age (30-40 years) when testosterone 
levels naturally begin to decline in men . NAFLD was 
defined using noncontrast CT scan with liver attenuation 
≤ 40 Hounsfield units . Patients with exogenous testos-
terone use, and other causes of steatosis such as medica-
tions, heavy alcohol, viral hepatitis and HIV infection were 
excluded . Logistic regression was performed using an a 
priori set of confounding variables from Year 10, the same 
year as hormone measurements . Mediation testing was 
performed to identify factors that may be along the causal 
pathway from testosterone to NAFLD in men . Results: Of 
1,791 eligible men, 56% were white and 44% black, with 
prevalent NAFLD in 18% (n=323) at Year 25 . NAFLD prev-
alence increased from 12% in the highest Free T quartile 
(median 20 .4 ng/dL, IQR 18 .4-22 .4), to 24% in the lowest 
quartile (9 .5 ng/dL, IQR 8 .6-10 .5), p<0 .001 . From Years 
10 to 25 there was increased diabetes prevalence (2 .1 to 
24 .4%), median HOMA-IR (2 .1 to 3 .0) and waist circumfer-
ence (93 to 102 cm), p values <0 .001 . On adjusted analysis, 
increasing Total and Free T were associated with lower 

risk of NAFLD, which was attenuated by waist circumfer-
ence and HOMA-IR (Table) . On mediation testing, approx-
imately 54 .5% of the association of Free T with prevalent 
NAFLD was attributed to waist circumference, with 33 .3% 
of the effect explained by HOMA-IR . Conclusion: In this 
large cohort of men followed for 25 years, lower testos-
terone in young men (age 30-40 years) was associated 
with risk of NAFLD in midlife . This relationship was largely 
driven by visceral adiposity and insulin resistance . Future 
studies should evaluate whether testosterone replacement 
could modify risk of NAFLD, or metabolic factors leading 
to NAFLD in men .

Association of Testosterone in Young Men with Prevalent 
NAFLD in Midlife (n=1,791)

*Adjusted for sex hormone binding globulin
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Improvements in serum aminotransferase 
levels are associated with improvements in 
liver histology in children with nonalcoholic 
fatty liver disease (NAFLD)
Jeffrey B. Schwimmer1, Laura Wilson2, Mark Fishbein3, 
Ajay Jain4, Saul J. Karpen5, Jean Molleston6, Karen F. Mur-
ray7, Kimberly P. Newton1, Philip Rosenthal8, Miriam B. Vos5, 
Stavra Xanthakos10, Cynthia A. Behling1, Jeanne M. Clark2, 
Joel E. Lavine9; NASH CRN; 1Pediatrics, UC San Diego, San 
Diego, CA; 2Johns Hopkins, Baltimore, MD; 3Lurie Children’s, 
Chicago, IL; 4SLU, St Louis, MO; 5Emory, Atlanta, GA; 6IU, 
Indianapolis, IN; 7UW, Seattle, WA; 8UCSF, San Francisco, CA; 
9Columbia, NY, NY; 10Cincinnati Children’s Hospital, Cincin-
nati, OH

Background: NAFLD is the most common liver disease 
in children . How to diagnose and monitor disease prog-
ress is a major clinical challenge . Many questions remain 
regarding how changes in ALT and other common 
measures reflect changes in liver histology . We performed 
a secondary analysis of CyNCh to evaluate the relation-
ship between changes in liver chemistry (serum ALT, AST, 
GGT) and improvement in liver histology . Methods: CyNCh 
was a randomized clinical trial that compared 52 weeks of 
treatment with oral cysteamine bitartrate delayed release 
(CBDR) vs placebo for treatment of NAFLD in children . 
Improvement in liver histology was defined as a decrease 
in NAFLD Activity Score ≥2 points without worsening of 
fibrosis . Adjusted mean changes in liver chemistries were 
derived from ANCOVA models, regressing change from 
baseline to 52 weeks on histologic improvement and base-
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line ALT, AST, or GGT value . Multivariable logistic regres-
sion models evaluated the relationship between histologic 
improvement and relative change in ALT, AST, and GGT . 
Results: We included 146 children (103 M, 43 F) in this 
analysis with mean age 13 .6 (±2 .6) y and mean weight 84 
(±26) kg . There were 71 in the CBDR group and 75 in the 
placebo group with liver biopsies at baseline and week 52 . 
Liver histology improved in 25 (35%) in the CBDR group 
and 18 (24%) in the placebo group . Change in ALT at 52 
weeks was significantly greater for responders vs non-re-
sponders in the CBDR group (-81 vs -36; p=0 .002), but not 
the placebo group (-35 vs -1; p=0 .06) . Findings were similar 
for change in AST at 52 weeks (CBDR -42 vs -24; p=0 .03; 
Placebo -13 vs -1; p=0 .19) . Change in GGT was significantly 
greater at 52 weeks for responders vs non-responders in 
both groups (CBDR -20 vs -5, p<0 .001; Placebo -12 vs +2, 
p=0 .002) . Histologic improvement was significantly associ-
ated with the relative change at 52 weeks in ALT, AST, and 
GGT . For every 10% decrease in ALT over 52 weeks, there 
were 1 .24 times greater odds of histologic improvement 
(95% CI 1 .10 – 1 .39, P<0 .001), controlling for baseline ALT, 
treatment group, age, sex, and BMI z-score . Similar results 
were noted for AST (OR 1 .16, 95% CI 1 .04--1 .29, p=0 .006) 
and GGT (OR 1 .51, 95% CI 1 .28-1 .79, p<0 .001) . Conclu-
sion: In children with NAFLD, the relationship between 
change in liver chemistry and change in liver histology 
is complex . Overall, there were significant differences in 
52-week change in liver chemistries between responders 
vs . non-responders which when stratified by treatment 
group remained significant in the CBDR group . Notably, 
relative changes in ALT, AST, and GGT over one year were 
strongly associated with histologic improvement . 
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Hepatocellular Carcinoma (HCC) in Patients 
with Non-Cirrhotic and Cirrhotic Nonalcoholic 
Fatty Liver Disease.
Lara Dakhoul1, Chelsey Mcshane2, Keaton Jones1, Mar-
wan Ghabril1, Raj Vuppalanchi1, Niharika Samala1, Edu-
ardo Vilar-Gomez1, Mary A. Maluccio3, Naga P. Chalasani1, 
Samer Gawrieh1; 1Division of Gastroenterology & Hepatol-
ogy, Indiana University School of Medicine, Indianapolis, IN; 
2Department of Internal Medicine, Indiana University School 
of Medicine, Indianapolis, IN; 3Division of Transplant Surgery, 
Indiana School of Medicine, Indianapolis, IN

Background: HCC is an important complication in patients 
with chronic liver disease and cirrhosis . Nonalcoholic 

fatty liver disease (NAFLD) is one of the leading causes of 
cirrhosis in the United States . In addition to the obvious 
risk of HCC in patients with NAFLD cirrhosis, there recently 
have been reports of HCC in patients with non-cirrhotic 
NAFLD . Our aim is to characterize the proportion of HCC 
occurring in patients with non-cirrhotic and cirrhotic 
NAFLD over a 15-year period at a large academic health 
center in Midwestern United States . Methods: Using the 
State Cancer Registry, we identified all patients with 
well-characterized HCC seen at a large academic health 
center from 2000-2014 . Medical records were reviewed to 
confirm the diagnosis of HCC and to obtain the etiologies 
of underlying liver disease . Patients with HCC were catego-
rized into 3 mutually exclusive groups 1) level 1 evidence 
of no cirrhosis (very high probability) or 2) level 2 evidence 
of no cirrhosis (high probability) or 3) confirmed cirrhosis 
(Mittal S, et al . Clinical Gastroenterology and Hepatology 
2016; 14: 124-131) . Results: During the study period, there 
were a total of 4,977 HCCs reported to the Indiana State 
Cancer Registry and 1189 (23 .8%) patients who were seen 
at least once at our institution constituted our study group . 
Common causes for underlying liver disease included: viral 
hepatitis (28 .6%), alcohol (12 .4%), or their combination 
(29 .8%), and NAFLD (16 .5%) . 1054 of them (88 .6%) had 
underlying cirrhosis whereas 135 (11 .4%) had no cirrhosis, 
by either level 1 or level 2 evidence . 196 patients had 
underlying NAFLD (16 .5%) and 41 of them (21%) had 
no cirrhosis, by either level 1 or level 2 evidence . Table 
1 shows trends in HCC due to cirrhotic and non-cirrhotic 
NAFLD . Conclusions: The frequency of HCC due to NAFLD 
has increased over the last 15 years and it is largely attrib-
utable to NAFLD cirrhosis . Although non-cirrhotic NAFLD 
is a rare (3 .4%) cause for HCC, 21% of NAFLD-linked HCC 
cases occur without underlying cirrhosis . More studies are 
needed to validate our observations and to better under-
stand their implications especially as it relates to screening 
for HCC among patients with non-cirrhotic NAFLD .

Table 1 . Trends of cirrhotic and non-cirrhotic NAFLD-linked 
HCC cases over a 15 year study period .

*Compared to “All HCC” seen during the study period .
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Type 2 diabetes and anti-diabetic medications 
modify the risk of liver-related outcomes in 
subjects with non-alcoholic fatty liver disease 
and advanced fibrosis. Results of a multicenter 
international cohort study.
Luis C. Bertot1, Eduardo Vilar Gomez2, Vincent W. Wong3, Mar-
len Castellanos Fernandez4, Rocío Aller5, Mohammed Eslam6, 
Jacob George6, Manuel Romero-Gómez5, Leon A. Adams1; 
1School of Medicine and Pharmacology, Liver Transplant Unit, 
University of Western Australia, Perth, WA, Australia; 2Indi-
ana University School of Medicine, Indianapolis, IN; 3Institute 
of Digestive Disease, The Chinese University of Hong Kong, 
Shatin, Hong Kong; 4National Institute of Gastroenterology, 
Havana, Cuba; 5University of Seville, Sevilla, Spain; 6Storr Liver 
Unit, University of Sydney, Sydney, NSW, Australia

BACKGROUND Type 2 diabetes is associated with an 
increased risk of advanced fibrosis among patients with 
non-alcoholic fatty liver disease (NAFLD), however, its 
impact on survival and liver-related outcomes is unclear . 
We explored the impact of diabetes, anti-diabetic medi-
cations and measures of glycemic control and insulin 
resistance on overall survival, hepatic decompensation 
and hepatocellular carcinoma (HCC) incidence in NAFLD 
patients with advanced fibrosis . METHODS A multicenter 
cohort consisting of 458 histologically-proven NAFLD 
patients with bridging fibrosis and cirrhosis from 4 coun-
tries (Spain, Australia, Hong Kong and Cuba) were eval-
uated and followed between April 1995 and December 
2016 . Patients with Child-Pugh score ≥ 7, MELD score ≥ 15 
or a history of hepatic decompensation were excluded . 
Liver biopsies were scored using the NASH-CRN scoring 
system and 159 patients had bridging fibrosis and 299 
had cirrhosis . Associations between covariates and clin-
ical outcomes were analyzed through Cox proportional 
or competing risks models . All analyses were adjusted by 
fibrosis severity, center, race/ethnicity, age and gender . 
RESULTS A total of 216 events occurred during a mean 
of 5 .7 years (range, 2 .7-8 .2), including 84 deaths or trans-
plant, 90 first events of hepatic decompensation and 42 
HCC . Only 6 nonliver-related deaths were recorded and 
were analyzed as competing events . Diabetics (n=305) 
were at higher risk of adverse outcomes compared to 
non-diabetics, with lower survival (36% vs 72%, HR 3 .2, 
P< .01), higher hepatic decompensation (36% vs 12%, 
sHR 3 .1, P< .01) and higher HCC incidence (16% vs 6%, 
sHR 2 .9, P< .01) . Among diabetic patients, higher baseline 
levels of HOMA-IR were independently associated with 
worse survival (HR: 1 .05, P< .01) and HCC (sHR: 1 .05, P= .02) 
where as poor baseline glycemic control was associated 
with HCC (sHR: 1 .42, P= .01) . After controlling by baseline 
HbA1c and confounder factors, baseline metformin use 
was associated with reduced risk of death/transplant (HR: 
0 .33, P= .02), decompensation (sHR: 0 .39, P= .02) and HCC 
(sHR: 0 .20, P= .03) whereas sulfonylureas increased by 5 .1 
(95% CI: 2 .3-11 .2, P< .01) and 2 .5 (95% CI: 1 .3-4, P< .01) fold 
the risk of death/transplant and decompensation . Base-
line insulin therapy was not associated with liver-related 
outcomes . CONCLUSION Baseline type 2 diabetes increases 
the risk of death and liver-related outcomes in NAFLD 
patients with advanced fibrosis . Among diabetic patients, 
poor glycemic control and high insulin resistance predict 
HCC development . Sulfonylureas were negatively associ-
ated with survival and hepatic decompensation whereas 
metformin was associated with better outcomes .
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Latent Class Analysis Reveals Distinct Classes 
of Nonalcoholic Fatty Liver Disease
Veeral H. Ajmera1,2, Kevin DeLucchi3, Brad Aouizerat4, Kather-
ine P. Yates6, Ryan M. Gill5, Rohit Loomba2, Naga P. Chalasani7, 
Anna Mae Diehl8, Norah Terrault1; NASH CRN; 1Gastroenter-
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University, Durham, NC

Background: Latent class analysis is an exploratory analytic 
method that incorporates the associations between 
pre-specified independent variables without mandating 
consideration of an outcome, and has been successful in 
identifying clinically relevant subgroups in other hetero-
geneous diseases . Methods: Using a cross-sectional cohort 
of 648 adults from the NASH Clinical Research Network 
with biopsy proven NAFLD and clinical and biomarker 
data, we fit a series of latent class models to see if we 
could uncover distinct NAFLD classes . We included clin-
ical factors, liver tests (ALT, AST, alkaline phosphatase and 
total bilirubin) and eleven plasma biomarkers previously 
demonstrated to have strong associations with NAFLD; 
adiponectin, activated plasminogen activator inhibitor 1 
(PAI-1), haptoglobin, insulin-like growth factor 2, inter-
leukin (IL) - 8, monocyte chemoattractant protein-1, 
soluble IL-1 receptor 1, soluble IL-2 receptor α, tumor 
necrosis factor α and total PAI-1 . Continuous measures 
were log-transformed and standardized to a common 
z-scale with a standard deviation scaled to 1 . Results: We 
fitted models from 1 to 4 classes and evaluated fit using 
the Vuong-Lo-Mendell-Rubin test, Aikake Information 
Criterion, and Bayesian information criterion . A two-class 
model was more informative (p=0 .04) than a one-class 
model and had mean probabilities of class assignment ≥ 
0 .9 for both classes . Importantly in the two class model, 
one class had a relative elevation in levels of inflammatory 
biomarkers compared to the other class (Figure) . Race and 
sex were not associated with either class . The “hyper”-in-
flammatory class was present in 24% (65/272) of patients 
with NAFLD without NASH and 54% (203/376) patients 
with definite NASH histology . Conclusions: We observed 
distinct clustering of plasma biomarkers in NAFLD which 
appear to co-localize with histological subgroups and, if 
validated, warrant evaluation in longitudinal studies as 
predictors of disease progression .
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Figure: Differences in the standardized values of inflamma-
tory biomarkers by class
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Prospective validation of the Enhanced Liver 
Fibrosis (ELF) test for the prediction of disease 
progression in patients with nonalcoholic 
steatohepatitis (NASH) and advanced fibrosis
Stephen A. Harrison1, Manal F. Abdelmalek2, Anna Mae Diehl2, 
Stephen Caldwell3, Mitchell L. Shiffman4, Reem Ghalib5, 
Eric Lawitz6, Don C. Rockey7, Raul E. Aguilar Schall8, Cather-
ine Jia8, Bryan J. McColgan8, Robert P. Myers8, Mani Subrama-
nian8, John G. McHutchison8, Andrew J. Muir2, Vlad Ratziu14, 
Nezam H. Afdhal9, Zachary D. Goodman10, Jaime Bosch11,12, 
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Background: In cross-sectional studies, the ELF test has 
accurately predicted fibrosis stage in patients with NASH . 
Our objective was to prospectively validate ELF for 
prediction of clinical disease progression in patients with 
NASH and advanced fibrosis in the clinical trial setting . 
Methods: We included adults with NASH and advanced 
fibrosis (Ishak stages 3-6) enrolled in two phase 2b trials of 
simtuzumab . The trials were stopped at 96 weeks due to 
lack of efficacy; hence treatment groups were combined 
for this analysis . Liver biopsies (baseline [BL], W48, and 
W96) were staged according to the Ishak classification and 
the ELF score was calculated at BL and every 12 weeks . 

Cox regression determined the associations between the 
ELF test and Ishak stage with disease progression (i .e . 
progression to cirrhosis in those with bridging fibrosis at 
BL, and adjudicated clinical events [e .g . decompensation, 
qualification for transplantation, and death]) in subjects 
with cirrhosis . The discrimination of ELF and Ishak stage 
for disease progression were determined using c-statis-
tics . Results: 477 subjects with bridging fibrosis (n=219) 
or cirrhosis (n=258) were randomized (median 56 years, 
63% female, 68% diabetic, 68% of cirrhotics with HVPG 
≥10 mmHg) . In total, 47 subjects (21%) with bridging 
fibrosis progressed to cirrhosis (median follow-up [FU], 
24 .9 mos) and 49 cirrhotic subjects (19%) experienced 
clinical events (median FU, 26 .7 months) . In patients with 
bridging fibrosis, the risk of progression increased with 
higher BL ELF (hazard ratio [HR] 3 .13; 95% CI 2 .31-4 .22), 
greater change over time (HR 1 .59; 1 .18-2 .13), and Ishak 
stage 4 vs . 3 (HR 2 .91; 1 .61-5 .26) . The c-statistic for BL ELF 
to predict progression to cirrhosis was greater than Ishak 
stage (0 .80 vs . 0 .52; p<0 .0001) and not improved by adding 
change in ELF (0 .80; p=0 .37) . The optimal threshold for 
BL ELF to predict progression to cirrhosis was 9 .76 (sensi-
tivity 77%, specificity 66%) . Among cirrhotic subjects, the 
risk of clinical events increased with higher BL ELF (HR 
2 .37; 95% CI 1 .69-3 .31) and greater change over time (HR 
1 .54; 1 .10-2 .15), but not Ishak stage 6 vs .5 (HR 0 .77; 0 .38-
1 .56) . The c-statistic for BL ELF to predict clinical events 
was greater than Ishak stage (0 .69 vs . 0 .51; p=0 .0001) and 
not improved by adding change in ELF (0 .74; p=0 .09) . The 
optimal ELF threshold at BL to predict clinical events was 
11 .27 (sensitivity 56%, specificity 75%) . Conclusions: These 
prospective data confirm the associations between the ELF 
test and its change over time with disease progression in 
patients with advanced fibrosis due to NASH, and support 
the use of ELF as a noninvasive, clinical trial endpoint .
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Novel multicenter validation of association 
between decline in MRI-PDFF and histologic 
response: A secondary analysis of FLINT Trial
Rohit Loomba1, Brent A. Neuschwander-Tetri2, Arun J. Sanyal3, 
Naga P. Chalasani4, Anna Mae Diehl5, Norah Terrault6, 
Kris V. Kowdley14, Arthur J. McCullough7, David E. Kleiner8, 
Cynthia A. Behling9, Joel E. Lavine10, Edward Doo11, 
Mark L. Van Natta12, Michael S. Middleton13, James Tonascia12, 
Claude B. Sirlin13; 1Division of Gastroenterology and Epidemi-
ology, University of California at San Diego, La Jolla, CA; 2Saint 
Louis University, St. Louis, MO; 3Virginia Commonwealth Uni-
versity, Richmond, VA; 4Indiana University, Indianapolis, IN; 
5Duke University, Durhum, NC; 6University of California at San 
Francisco, San Francisco, CA; 7Cleveland Clinic, Cleveland, OH; 
8National Cancer Institute, Bethesda, MD; 9Sharp Memorial 
Hospital, San Diego, CA; 10Columbia University, New York, NY; 
11NIDDK/NIH, Bethesda, MD; 12Johns Hopkins University, Balti-
more, MD; 13University of California at San Diego, San Diego, 
CA; 14Swedish Medical Center, Seattle, WA

Background: Emerging data from a single center study 
using placebo data suggests that a 30% relative reduc-
tion in liver fat content as assessed by magnetic resonance 
imaging-proton density fat fraction (MRI-PDFF) from base-
line may be associated with histologic improvement in 
patients with nonalcoholic steatohepatitis (NASH) . There 
are limited multicenter data comparing an active drug 
versus placebo on the association between the quantity 
of liver fat reduction on MRI-PDFF and its association with 
histologic response in NASH . Aim: To examine the associa-
tion between changes in MRI-PDFF and histologic response 
after 72 weeks of treatment in obeticholic acid versus 
placebo-treated patients in the FLINT trial . Methods: This is 
a secondary analysis of the FLINT trial including 78 patients 
who underwent MRI-PDFF before and after treatment 
along with paired liver histology assessment . Association 
between quantitative change in MRI-PDFF and histologic 
response was assessed using robust linear and logistic 
regression models and their 95% confidence limits . Histo-
logic response was defined as a two-point improvement 
in NAFLD Activity Score without any worsening of fibrosis . 
Results: The mean ±sd of the MRI-PDFF at baseline in the 
obeticholic acid group (N=40) and placebo group (N=38) 
was 18% ±9% and 20% ±10%, respectively . Obeticholic 
acid at 25 mg orally once daily was better than placebo in 
improving MRI-PDFF by an absolute difference of -3 .4% 

(95% CI, -6 .5 to -0 .2%, p-value=0 .04), and relative differ-
ence of -17% (95% CI, -34 to 0%, p-value=0 .05) . A decrease 
in absolute change in MRI-PDFF of 4 .8% (p-value<0 .001) or 
a decrease in relative change from baseline in MRI-PDFF by 
26% (p-value<0 .001) was associated with 1-point improve-
ment in steatosis grade . A 30% decrease in MRI-PDFF 
relative to baseline was associated with an increased 
odds of histologic response of 1 .56 (95% CI, 1 .01 to 2 .41, 
p-value=0 .04) . Conclusions: Obeticholic acid was better 
than placebo in reducing liver fat by MRI-PDFF . This multi-
center trial provides validation data regarding the associ-
ation between histologic response and a 30% decline in 
MRI-PDFF relative to baseline . This study provides novel 
data on the clinically relevant decline in liver fat that may 
be associated with histologic response in NASH .
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Prevalence of liver fibrosis as defined by 
non-invasive markers in non-HBV Chinese 
general population with Normal ALT: a large 
population study
Rong Yu3, Ke Xu3, Jing Li3, Tong Sun3, Shengjiang Zhang3, Jin-
hua Shao4, Jin Sun4, Qiong He5, Jianwen Luo5, Cheng Wang2,6, 
Yudong Wang2, Jing Chen2, Vanessa Wu2, George Lau2,1; 
1Gastroenterology & Hepatology, Humanity & Health Med-
ical Centre, Hong Kong, Hong Kong; 2Humanity and Health 
Research Center, Hong Kong, Hong Kong; 3Health100, Shang-
hai, China; 4Wuxi Hisky Technologies Co. Ltd, Beijing, China; 
5Department of Biomedical Engineering, School of Medicine, 
Tsinghua University, Beijing, China; 6Department of Infectious 
Diseases, Nanfang Hospital, Southern Medical University, 
Guangzhou, China

Background and Aim Non-invasive test of liver fibrosis with 
transient elastography (TE) has recently been suggested 
to provide new pathways to stratify chronic liver disease 
in the general population . However, to date, there are 
limited data on the prevalence and risk factors of liver 
fibrosis in general population especially in Chinese . We 
investigated the prevalence and risk factors related to 
liver fibrosis in a large cohort of Chinese general popula-
tion with normal alanine aminotransferase (ALT≤40U/L) . 
Methods In 2016, liver fibrosis and hepatic steatosis in 
205,673 consecutive Chinese subjects in 291 cities of 29 
provinces in mainland China and Hong Kong SAR were 
assessed using liver stiffness measurements (LSM) and 
Ultrasound Attenuation Parameter (UAP) by Fibro-
touch®(Wuxi Hisky Medical Technologies Co ., Ltd, Beijing 
China) . Each participant had fasting blood sample collected 
for blood lipids, platelet count, ALT, glucose, aspartate 
aminotransferase (AST), gamma-glutamyltransferase 
(GGT) and total bilirubin . Anthropometric measurements 
were collected . LSM>=7 .3kilopascals (kPa), >=9 .7kPa and 
>=12 .5kPa were used as cutoffs for liver fibrosis, advanced 
liver fibrosis and cirrhosis respectively . Results Of 175,882 
subjects with reliable LSM (median 6 .0, range 1-78 .2), 
the proportion of subjects with clinically relevant fibrosis 
(LSM>=7 .3kPa), advanced fibrosis (LSM>=9 .7kPa) and 
cirrhosis (LSM>=12 .5kPa) was 16 .4% (95%CI 16 .2-16 .6%), 
4 .4% (95%CI 4 .3-4 .5%) and 1 .4% (95%CI 1 .3-1 .5%), respec-
tively . Excluding subjects with missing data (n=159,742), 
abnormal ALT (ALT>ULN, n=8,311) and known hepatitis 
B virus (HBV) infection (HBsAg positive, n=810), 35,287 
subjects (age 45±12 years, 57% male, BMI 23 .7±3 .3kg/m2, 
4% diabetes) were included in the analysis . Age (OR: 1 .02; 
95%CI: 1 .01-1 .02), male (OR: 1 .5, 95%CI: 1 .4-1 .6), BMI (OR: 
1 .07, 95%CI: 1 .06-1 .09), presence of DM (OR: 1 .29, 95%CI 
1 .1-1 .5) and steatosis stage (S1[240<UAP<265]: OR 1 .1, 
95%CI 1 .0-1 .2; S2[265<UAP<295]: OR 1 .4, 95%CI: 1 .3-1 .6; 
S3[UAP>295]: OR 2 .1, 95%CI: 1 .8-2 .4) were significantly 
associated with fibrosis . The adjusted predicted probability 
of fibrosis increased per stage of steatosis, with probabili-
ties ranging from 9 .7% (95%CI: 9 .3-10 .1%) in subjects with 
S0 to 18 .3% (95%CI: 16 .4-20 .3) in those with S3 . Conclu-
sions In non-HBV Chinese with normal ALT, the prevalence 
of advanced liver fibrosis and cirrhosis was 4 .4% and 1 .4% 
respectively . Those with advanced age, male sex, higher 
BMI, DM and advanced stage of steatosis are at particu-
larly high risk . Our data supported the use of non-invasive 
test TE to provide new pathway to stratify chronic liver 
disease in general population .
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Role of common prosteatotic gene variants in 
primary sclerosing cholangitis
Beata Kruk2, Malgorzata Milkiewicz3, Ewa Wunsch4, 
Frank Lammert1, Piotr Milkiewicz5, Marcin Krawczyk1,2; 
1Department of Medicine II, Saarland University Hospital, 
Homburg/Saar, Germany; 2Laboratory of Metabolic Liver Dis-
eases, Department of General, Transplant and Liver Surgery, 
Medical University of Warsaw, Warsaw, Poland; 3Department 
of Medical Biology, Pomeranian Medical University, Szczecin, 
Poland; 4Translational Medicine Group, Pomeranian Medi-
cal University, Szczecin, Poland; 5Liver and Internal Medicine 
Unit, Department of General, Transplant and Liver Surgery, 
Medical University of Warsaw, Warsaw, Poland

Background: Chronic liver diseases result in hepatic 
fibrosis . The adiponutrin (PNPLA3) p .I148M and trans-
membrane 6 superfamily member 2 (TM6SF2) p .E167K 
variants represent major genetic risk factors for increased 
liver injury in patients with fatty liver (NAFLD), viral 
hepatitis and alcoholic liver disease (ALD) (Anstee et al. 
Gastroenterology 2016, Krawczyk et al. J Lipid Res 2017) . 
Here we aim to investigate whether these two variants 
enhance liver injury in the setting of chronic cholestasis 
as well . Methods: Starting in 2012, we prospectively 
recruited 178 PSC patients (112 males, age range 17-75 
years, 62 biopsied, 94 with ulcerative colitis) . Cirrhosis was 
present in 55 patients, and 48 patients were transplanted 
during the 4-year follow-up . The PNPLA3 rs738409 and 
TM6SF2 rs58542926 polymorphisms were genotyped using 
TaqMan assays . Results: Allele and genotype distributions 
of both variants were consistent with Hardy-Weinberg 
equilibrium (HWE, P>0 .05) and minor allele frequencies 
(MAF) were within the ExAC database ranges . Overall, we 
did not detect any differences in the PNPLA3 (P=0 .90) or 
TM6SF2 (P=0 .72) genotype distributions between patients 
with cirrhosis (PNPLA3 MAF=0 .22, TM6SF2 MAF=0 .04) and 
patients without cirrhosis (PNPLA3 MAF=0 .20, TM6SF2 
MAF=0 .06) . In addition, serum liver enzyme activities 
were not modified by the presence of either PNPLA3 
(ALT P=0 .88, AST P=0 .77) or TM6SF2 (ALT P=0 .92, AST 
P=0 .49) variants . Liver function tests did not increase with 
increasing number of risk alleles as demonstrated by a 
separate analysis of patients carrying 0 (n=99), 1 (n=64), 2 
(n=12) or 3 (n=3) alleles (P>0 .05) . The effects of the PNPLA3 
or TM6SF2 variants were also not apparent in patients 
with concomitant colitis ulcerosa, and none of the vari-
ants increased the odds of transplantation . Conclusions: 
Based on the large number of previous studies demon-
strating associations of the PNPLA3 and TM6SF2 variants 
with chronic liver injury in NAFLD, viral hepatitis and ALD, 
one might have expected similar results in PSC as well . 
The above results demonstrate, however, that in chronic 
cholestasis neither PNPLA3 nor TM6SF2 polymorphisms 
confer a significant risk for deterioration of liver function . 
This also underscores different modulation of liver fibrosis 
in cholestatic conditions as compared to metabolic and 
viral liver diseases .
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High-throughput RNA sequencing on liver 
biopsy material stratifies patients with non-al-
coholic fatty liver disease
Olivier Govaere1, Simon J. Cockell2, Michele Vacca3, 
Michael Allison4, Salvatore Petta5, Jerome Boursier6, Elis-
abetta Bugianesi7, Rebecca Darlay8, Heather J. Cordell8, 
Fabio Marra9, Pierre Bedossa10, Dina Tiniakos1, Antonio Vidal-
Puig3, Karine Clément11, Jörn M. Schattenberg12, Vlad Rat-
ziu11, Quentin M. Anstee1, Ann K. Daly1; 1Institute of Cellular 
Medicine, Newcastle University, Newcastle-upon-Tyne, United 
Kingdom; 2Bioinformatics Support Unit, Newcastle Univer-
sity, Newcastle-upon-Tyne, United Kingdom; 3University of 
Cambridge Metabolic Research Laboratories, Wellcome-MRC 
Institute of Metabolic Science, Addenbrooke’s Hospital, Cam-
bridge, United Kingdom; 4Liver Unit, Department of Medicine, 
Cambridge Biomedical Research Centre, Cambridge, United 
Kingdom; 5Sezione di Gastroenterologia, Dipartimento Bio-
medico di Medicina Interna e Specialistica, Università di 
Palermo, Palermo, Italy; 6CHU d’Angers Service d’Hépato-Gas-
troentérologie, Univ LUNAM, Angers, France; 7Department of 
Medical Sciences, Division of Gastro-Hepatology, University of 
Turin, Turin, Italy; 8Institute of Genetic Medicine, Newcastle 
University, Newcastle-upon-Tyne, United Kingdom; 9Diparti-
mento di Medicina Sperimentale e Clinica, University of Flor-
ence, Florence, Italy; 10Assistance Publique-Hôpitaux de Paris, 
Hôpital Beaujon, University Paris-Diderot, Paris, France; 11Insti-
tute of Cardiometabolism and Nutrition, Pitié-Salpêtrière 
Hospital, Paris, France; 12Department of Medicine, Mainz Uni-
versity, Mainz, Germany

Background: Non-alcoholic fatty liver disease (NAFLD) is 
a spectrum of disease ranging from simple steatosis to 
steatohepatitis and eventually leading to fibrosis/cirrhosis . 
The polymorphism PNPLA3 rs738409C>G has been strongly 
associated with NAFLD, although it is not clear which 
patients diagnosed with NAFLD will eventually progress 
to end-stage liver disease . This study aims to better under-
stand NAFLD pathogenesis by combining high-throughput 
RNA sequencing and DNA genotyping . Methods: A total 
of 149 snap frozen needle liver biopsies were included:138 
samples from patients diagnosed with NAFLD and 11 
control samples with normal histology . The histological 
semi-quantitative SAF score was used to assess the degree 
of steatosis (S0–3), activity of steatohepatitis (A0–4) and 
stage of fibrosis (F0–4) . Genomic DNA was available from 
all samples and was genotyped in a genome-wide associ-
ation study . RNA sequencing was performed using an Illu-
mina NextSeq 500 system . Differentially expressed genes 
were analysed using Ingenuity Pathway Analysis software 
and correlated with clinicopathological features . Results: 
Hierarchical clustering identified four distinct groups, 
one control group and three diseased groups which 
showed progressively a significantly higher percentage of 
PNPLA3 rs738409C>G carriers and high AST levels, inde-
pendent from the histological stage (lobular inflamma-
tion, ballooning, steatosis and fibrosis stage) . The high 
“ALT-PNPLA3 (rs738409C>G)” group showed an enrich-
ment in pathways related to fatty acid oxidation, and 
integrin and FAK signalling . Network analysis clustered 
around increased expression of COX2, LAMC2 and KRT23 
genes . In a supervised analysis comparing steatosis cases 
with normal histology controls, 574 genes were differen-
tially expressed . Genes relating to FXR/RXR activation (e .g . 
APOC2, TNF, CYP7A1) and fatty acid metabolism (e .g . GCK, 
FASN, APOPL3) showed increased expression, while there 
was a decrease in insulin signalling (e .g . IRS2, IGFBP1) and 

immune response (e .g . IL-6, IL10, CXCL2) genes . Comparing 
mild steatohepatitis with controls revealed a stronger 
expression of PNPLA3 and immune signals (e .g . TNFRS12A, 
IL32, CXCL10) . Advanced steatohepatitis was characterised 
by fibrosis-related gene increases (e .g . LOXL1, COL1A1, 
COL3A1) together with an increase in hepatic progenitor 
cell-related genes (e .g . EPCAM, CD24, SOX9) and CCL20 
expression . Conclusion: Progression from steatosis to 
steatohepatitis in NAFLD correlates with changes in genes 
expression in pathways involved in immune signalling, 
fibrosis and hepatic progenitor cell activation . PNPLA3 
genotype correlates with specific gene expression clusters 
in NAFLD . 
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Prediction of advanced fibrosis in morbidly 
obese patients with nonalcoholic fatty liver 
disease
Tavankit Singh, Lopez Rocio, Srinivasan Dasarathy, 
Arthur J. McCullough; Gastroenterology, Cleveland Clinic 
Foundation, Cleveland, OH

Introduction: NAFLD has a high prevalence in morbidly 
obese patients . The current methods to detect advanced 
fibrosis in this subgroup of patients have their own draw-
backs with liver biopsy being invasive, fibroscan being 
difficult to interpret in obese patients and the prediction 
models developed using demographic information and 
laboratory values not been validated in morbidly obese 
patients . We designed this study to develop a model for 
the prediction of advanced fibrosis exclusively in morbidly 
obese patients and compared it with other prediction 
models (APRI, BARD, FIB-4 and NAFLD fibrosis scores) 
Methods: Patients with morbid obesity (BMI >40 kg/m2 
or >35 kg/m2 with diabetes) and NAFLD proven by biopsy 
between 2006-2015 were included and split into groups 
for model building (training cohort) and model valida-
tion (validation cohort) in a 2:1 ratio . Multivariable logistic 
regression analysis was performed to build the prediction 
model . An automated stepwise variable selection method 
performed on 1000 bootstrap samples was used to choose 
the final model . Internal model validation was measured 
by area under receiver operating curve (AUROC) . p value of 
<0 .05 was considered statistically significant . Results: 1315 
patients were included in the analysis . Both the cohorts 
had similar clinical profiles, laboratory values and patient 
demographics and 7% patients had advanced fibrosis . 
After analysis, the model to predict advanced fibrosis was 
defined as follows: Z=0 .1218 + (1 .5873 if diabetic) +1 .1829 
if hypertensive requiring medication) – (2 .0675X ln(platelet 
count)+ 1 .8330X ln (AST) This value was then converted 
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into a probability distribution with a value between 0 and 
100 by the following formula: [ez/ (1+ez)]X 100 AUROC 
of the obese fibrosis score (OFS) was 0 .855 and 0 .787 in 
training and validation cohorts respectively . This model 
was superior to APRI, FIB-4, BARD, NAFLD fibrosis scores in 
both the cohorts (Table) . Conclusion: In this obese popula-
tion, the obesity fibrosis score is superior to the currently 
existing prediction models to detect advanced fibrosis and 
will permit careful selection of patients for further diag-
nostic evaluation .
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Liver function tests do not predict liver damage 
in diabetes. Analysis of liver steatosis and 
fibrosis by transient elastography in routine 
diabetes care
Rosa Lombardi, Lorena Airaghi, Vittorio Borroni, Cristina Ber-
telli, Larry Burdick, Erika Fatta, Federica Iuculano, Serena Pelusi, 
Luca Valenti, Silvia Fargion, Anna Ludovica Fracanzani; 
Department of Pathophysiology and Transplantation, Ca’ 
Granda IRCCS Foundation, Policlinico Hospital University of 
Milan, Milan, Italy

Background: Diabetes is a known risk factor for the 
onset and progression of non-alcoholic fatty liver disease 
(NAFLD) to non-alcoholic steatohepatitis (NASH) and liver 
fibrosis . Liver biopsy is the gold standard for the staging of 
liver disease but it is not routinely applicable to the wide 
and otherwise asymptomatic cohort of diabetic patients . 
We non-invasively estimated prevalence and predictors 
of NAFLD and fibrosis in a cohort of diabetic patients by 
using FibroScan® . Methods: Ninety-seven consecutive 
patients attending the outpatient diabetes clinic and 
without any history of liver disease were enrolled over a 
6-month period . All patients underwent liver ultrasound 
(US) and transient elastography (FibroScan®), using the M 
probe or, in case of failure, the XL probe . Controlled atten-
uation parameter (CAP) values >250 dB/m and liver stiff-
ness measurement (LSM) >7 .9 kPa defined the presence 
of steatosis and fibrosis, respectively . CAP values were 
then correlated to US steatosis . Results: Mean age was 
65± 6 years, 71% patients were males and all were on anti 
diabetic therapy (oral agents in 84% and insulin in 16%) . 
Hypertension was present in 80%, dyslipidemia in 83%, 
74% of whom on statins, overweight in 75% of patients 
(27% of these obese) . Deranged AST, ALT and GGT were 
present in 1%, 6% and 7% of patients, respectively . Prev-
alence of hepatic steatosis was 78% evaluated by CAP and 
91% by US . CAP values significantly correlated with US 
steatosis grades (p for trend=0 .006) and were associated at 
univariate analysis with BMI (p=0 .05), ALT (p= 0 .02), GGT 
(p=0 .02) and insulin levels (P=0 .02) while at multivariate 
analysis only with insulin levels (OR 1 .14, 95% C .I . 1 .0-1 .3) . 
Mean LSM was 5 .5 ± 2 Kpa and 8 (9 %) patients had values 
> 7 .9 . LSM values > 7 .9 kPa were associated with BMI 

(p=0 .001), ALT (p=0 .001), GGT (p=0 .0001), insulin levels 
(p=0 .001) and CAP values (p=0 .001), at age and gender 
adjusted analysis . Three of these patients were classified 
as cirrhotic according to FibroScan® results . No association 
between any anti-diabetic drugs and either steatosis or 
fibrosis was observed . Conclusions: Liver damage is highly 
prevalent in diabetic patients as shown by FibroScan®, 
which detects not only fibrosis but also steatosis . Given 
the highly significant correlation between LSM values 
and liver tests, although within normal ranges, studies 
are needed to define whether the use of revised liver test 
cut-offs might increase the detection of liver damage in 
these patients . A careful screening for liver disease in all 
diabetic patients in primary care is mandatory also consid-
ering their high risk to develop cirrhosis and hepatocel-
lular carcinoma .
Disclosures:

The following people have nothing to disclose: Rosa Lombardi, 
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2129
A simple clinical model predicts incident 
hepatic steatosis in a community-based 
cohort: The Framingham Heart Study
Michelle T. Long1, Laura S. Chiu2, Robert M. Wilechansky2, 
Alison Pedley3, Joseph M. Massaro4, Udo Hoffmann5, Jian-
tao Ma3, Raymond T. Chung5, Emelia J. Benjamin6; 1Gastro-
enterology, Boston Medical Center, Boston, MA; 2Medicine, 
Boston University School of Medicine, Boston, MA; 3NIH, 
Framingham, MA; 4Boston University, Boston, MA; 5Massa-
chusetts General Hospital, Boston, MA; 6Cardiology, Boston 
University School of Medicine, Boston, MA

Background & Aims: The factors associated with inci-
dent hepatic steatosis are not definitively known . We 
sought to determine factors associated with incident 
hepatic steatosis in the community . Methods: We studied 
Framingham Heart Study participants without heavy 
alcohol use or baseline hepatic steatosis who underwent 
computed tomography scans between 2002-2005 (base-
line) and 2008-2011 (follow-up) . We performed a stepwise 
logistic regression procedure to determine the predic-
tors associated with incident hepatic steatosis . Results: 
We included 685 participants (mean age 45 .0 ± 6 .2 years, 
46 .8% women) . The incidence of hepatic steatosis in our 
sample was 17 .1% over a mean 6 .3 years of follow-up . 
Participants who developed hepatic steatosis had more 
adverse cardiometabolic profiles at baseline compared to 
those free of hepatic steatosis at follow-up . Multivariable 
stepwise regression analysis showed that a simple clin-
ical model including age, sex, body mass index, alcohol 
consumption, and triglycerides was predictive of incident 
hepatic steatosis (C statistic = 0 .791; 95% CI 0 .748-0 .834) . 
A complex clinical model, which included visceral adipose 
tissue volume and liver phantom ratio significantly added 
to the simple clinical model, and had improved discrimi-
nation for predicting incident hepatic steatosis (C statistic 
= 0 .826; 95% CI 0 .786-0 .866, p < 0 .0001 vs . simple model) 
(Figure) . Conclusions: A combination of demographic, clin-
ical, and imaging characteristics at baseline were predic-
tive of incident hepatic steatosis . Use of our predictive 
model may help identify those at increased risk for devel-
oping hepatic steatosis who may benefit from risk factor 
modification, though further investigation is warranted .
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2130
One Carbon Cycle Disturbances in Kwashiorkor; a Childhood 
Syndrome of Malnutrition and Hepatic Steatosis

Thaddaeus D. May1, Erland Arning6, Sara Adams5, Gabri-
elle Nord3, Bethany L. de la Haye2, Teodoro Bottiglieri6, 
Mark Manary2, Farook Jahoor4; 1Pediatric Gastroenterology, 
Baylor College of Medicine, Houston, TX; 2Pediatrics, Wash-
ington University School of Medicine in St. Louis, St. Louis, 
MO; 3Biology, University of California Merced, Merced, CA; 
4Pediatrics, Baylor College of Medicine, Houston, CA; 5PATH, 
Seattle, WA; 6Baylor Research Institute, Dallas, TX

Background: Kwashiorkor and marasmus are two distinct 
syndromes of severe childhood malnutrition, which 
together cause the death of more than one million chil-
dren under age 5 every year . Whereas marasmus is defined 
by severe weight loss, kwashiorkor is defined by edema, 
hepatic steatosis, hypo-methylation of DNA, and gluta-
thione depletions . Although the cause of kwashiorkor 
remains unclear, it is notable that each of its character-
istic disturbances also occur when animals develop one 
carbon cycle dysfunction due to feeding a methionine and 
choline deficient diet . This phenotypic overlap supports 
the hypothesis that kwashiorkor is a syndrome of one 
carbon cycle dysfunction caused by methionine and 
choline deficiency, whereas marasmus is not . Methods: 
Venous blood was collected from 52 severely malnour-
ished Malawian children with either kwashiorkor or 
marasmus, (aged 12-60 months) . Targeted mass spectrom-
etry was used to quantify the serum concentration of one 
carbon cycle metabolites before nutritional rehabilitation . 
A separate non-quantitative mass spectrometry platform 
was used to measure trimethylamine N-oxide, (TMAO), a 
serum metabolite reflecting the extent of gut microbial 
metabolism of dietary choline . Results: In comparison with 
marasmus, children with kwashiorkor had significantly 
lower serum concentrations of methionine and choline, 
as well as evidence of one carbon cycle dysfunction, 
reflected by reduced transmethylation and transsulfura-
tion . The serum concentration of TMAO was 49% greater 

in kwashiorkor than in marasmus . Conclusions: Although 
malnourished children are known to consume diets low in 
methionine and choline, TMAO elevations in kwashiorkor 
suggest that gut microbiota disturbances may increase the 
risk of kwashiorkor by precipitating choline deficiency, 
which impairs the efficient recycling of methionine, hence 
causing reduced availability of 1-carbon groups for meth-
ylation reactions . These findings support the hypothesis 
that kwashiorkor is caused by a combined deficiency of 
methionine and choline .

Serum concentrations of one carbon cycle metabolites in 
kwashiorkor & marasmus
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2131
Liver fibrosis as assessed by the FIB-4 index 
and metabolic markers in subjects with type 2 
Diabetes
Claudia M. Filozof3, Stephen Jones3, Margery A. Connelly1, 
Marcia Eisenberg1, Barry J. Goldstein2; 1LabCorp, North Caro-
lina, NC; 2CVM, Covance, Princeton, NJ; 3CVM, Covance, Maid-
enhead, United Kingdom

Data on the prevalence of advanced hepatic fibrosis in 
patients with Type 2 diabetes (T2DM) are scarce . The FIB-4 
index was developed as a non-invasive composite panel 
to evaluate significant underlying fibrosis . At a cut-off of 
<1 .45, the negative predictive value to exclude advanced 
fibrosis was 90% with a sensitivity of 70% . A cut-off of 
>3 .25 had a positive predictive value of 65% and a spec-
ificity of 97%1 . More recently, FIB-4 values ≥ 2 .67 were 
reported to be associated with a 16-fold increase in adverse 
clinical outcomes in a Non-alcoholic fatty liver disease 
(NAFLD) population2 . The aim of the present study was 
to assess the proportion of T2DM patients with advanced 
liver fibrosis using FIB-4 . Patients whose lab assessments 
were completed between 01Jan2016 and 31Dec2016 at 
LabCorp and included data for AST, ALT, age and platelet 
counts were evaluated; the earliest complete assessment 
per patient was included in the analysis if more than one 
was present . Results: The study sample included a total of 
3,070,277 subjects (mean age SD 59 .6±12 .64 y; 47% males) . 
The median (IQR) FIB-4 score was 1 .10 (0 .79-1 .49) . A total 
of 72 .8%, 27 .2%, 3 .2% and 1 .6 % of subjects had a FIB-4 
< 1 .45 (G1), ≥1 .45 (G2), ≥ 2 .67 (G3) and ≥3 .25 (G4), respec-
tively . As expected, subjects with more advanced fibrosis 
were older (mean ± SD age (years) 56 .3 ± 12 .5 and 69 .7 
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± 8 .36 in G1 and G2, respectively), had higher AST and 
ALT levels (mean ± SD ALT (U/l): 23 .5 ±14 .9, 31 .9 ±31 .6 and 
43 .5 ± 44 .56 and AST (U/l) 20 .5 ±8 .2, 38 .3 ±27 .5 and 60 .1± 
55 .7 in G1, G2 and G3, respectively . Lower platelet counts 
were observed in the highest category of FIB-4 (median 
(IQR)159 (137-185 and 129 (102-160) in G2 and G3 respec-
tively compared to 266 (231-309) in G1 . Mean plasma 
triglycerides (TG), HDL-cholesterol (HDL-C) and HbA1C 
were similar (157 .6 mg/dL± 136 .8, 51 .3 mg/dL ±16 .0 and 
6 .94% ± 1 .7 in G1 and TG: 143 .2 ±114 .5, 52 .6 ± 19 .3 and 
6 .74 ±1 .5 in G2, respectively) . The proportion of patients 
with high FIB-4 was similar in patients with and without 
high TG (TG >150 mg/dl) and/or low HDL-C (HDL-c <40 and 
50 mg/dl in males and females, respectively) . Conclusions: 
Approximately 27% of patients with T2DM have a FIB-4 
score suggestive of advanced liver fibrosis and 3 .2 % of 
them, a FIB-4 score in the range that has been reported 
to be associated with liver outcomes . References 1-Ster-
ling RK et al . Hepatology 2006;43:1317-1325 . 2-Shah A et 
al . Clin Gastroenterol Hepatol . 2009 October; 7(10): 1104–
1112 .
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2132
Evaluation of Cytochrome P450- and Transport-
er-Mediated Drug-Drug Interactions between 
the Apoptosis Signal-Regulating Kinase 1 
(ASK1) Inhibitor Selonsertib and Phenotypic 
Probe Substrates or Prototypic Inhibitors/
Inducers
Cara H. Nelson, Brian Kirby, Lu Wang, Constantine S. Djed-
jos, Mischa Hepner, Anita Mathias; Gilead Sciences, Inc, Foster 
City, CA

Background: Selonsertib (SEL) is a selective, potent small 
molecule inhibitor of ASK1 in clinical development for 
the treatment of nonalcoholic steatohepatitis (NASH) 
and severe alcoholic hepatitis . Phase 1 studies in healthy 
subjects were conducted to understand the drug-drug 
interaction (DDI) profile of SEL and inform on concomi-
tant medication restrictions in clinical studies . Methods: To 
evaluate SEL as a perpetrator of DDIs, subjects (N=14-16/
cohort) were administered a single dose (SD) of midaz-
olam (MDZ 5mg; CYP3A4 probe), digoxin (DIG 0 .5mg; 
P-gp probe) or levonorgestrel/ethinyl estradiol (LEVO/
EE 0 .15/0 .03mg; representative hormonal contraceptive) 
alone or in combination with SEL (30, 20, and 18mg QD, 
respectively) . To evaluate SEL as an object of DDIs, subjects 
(N=15/cohort) were administered SEL (20mg SD), alone or 
in combination with transporter/CYP inhibitors or inducers: 
rifampin (RIF 600mg; SD as an OATP inhibitor and multiple 
dose (MD) QD for 7 days as a strong CYP3A4 inducer) or 
MD of ritonavir (RTV 100mg BID for 7 days; CYP3A4 inhib-
itor) or bosentan (BOS 125mg BID for 8 days; moderate 
CYP3A4 inducer) . Safety was assessed by routine clinical 
and laboratory monitoring throughout the study . Percent 
geometric least-squares mean ratios (%GLSMRs) and 90% 
confidence intervals (CIs) were estimated for AUCinf and 
Cmax . Results: All adverse events (AEs) were Grade 1 in 
severity; no AEs led to premature study discontinuation . 
SEL slightly increased MDZ and DIG Cmax with no effect 
on AUCinf . There was no effect of SEL on LEVO/EE . SD RIF 

slightly increased SEL Cmax with no increase in AUCinf . RTV 
moderately increased SEL AUCinf (79%), deemed not clin-
ically relevant based on SEL safety profile . Both MD RIF 
and BOS decreased SEL exposure (80% and 44%, respec-
tively) . Conclusions: All study treatments were gener-
ally well-tolerated . SEL is a weak inhibitor of intestinal 
P-gp; narrow-therapeutic index P-gp substrates like DIG 
should be monitored with SEL . SEL may be administered 
with CYP3A4 substrates, OATP and/or CYP3A4 inhibitors, 
moderate CYP3A4 inducers, and hormonal contraceptives 
without dose modification . Coadministration of SEL with 
strong inducers of CYP3A4 is not recommended .
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2133
Specific activation of apoptosis inhibitor of 
macrophage (AIM) in patients with NASH–
associated hepatocellular carcinoma
Tomoko Yamazaki1, Takeshi Okanoue2, Toru Miyazaki1; 
1Medicine, University of Tokyo, Tokyo, Japan; 2Saiseikai Suita 
hospital, Osaka, Japan

Background: A diagnostic marker is needed enabling early 
and specific diagnosis of hepatocellular carcinoma (HCC) 
associated with nonalcoholic steatohepatitis (NASH) . 
We demonstrated that circulating apoptosis inhibitor of 
macrophage (AIM) protein accumulates on the HCC cell 
surface and activates the complement cascade, thereby 
provoking cellular necrosis in cancer cells . In blood, AIM 
is maintained as inactivated by associating with IgM 
pentamer in healthy states, whereas it is activated by its 
dissociation from IgM in certain disease conditions . Based 
on these previous findings, we hypothesized that AIM may 
also be activated during the development of NASH-asso-
ciated HCC, and therefore, IgM-free AIM in serum might 
be applicable for early diagnosis of the disease . Methods: 
Serum levels of IgM-associated and IgM-free AIM were 
evaluated in patients with nonalcoholic fatty liver, NASH 
and NASH-HCC, using enzyme-linked immunosorbent 
assays and immunoblot . Liver biopsy specimens were 
graded and staged using Brunt’s classification . Results: 
Forty-two patients with fatty liver, 141 with NASH, and 26 
with NASH-HCC, were evaluated . Patients with stage 4 or 
grade 3 NASH (with or without HCC) exhibited significantly 
higher levels of both IgM-free and total AIM (AIM with 
and without IgM association) compared to patients with 
fatty liver, whereas the ratio of IgM-free to total AIM was 
equivalent in all three groups . Among patients with the 
same fibrosis stage of NASH, those with HCC had signifi-
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cantly higher IgM-free but not total AIM levels, resulting 
in a proportional increase in the IgM-free/total AIM ratio . 
For determination of the diagnostic value in HCC, the ROC 
curve was obtained . The AUC of the ROC plot indicated 
that IgM-free AIM was the best discriminating marker for 
NASH-HCC (AUC 0 .929 for IgM-free AIM, 0 .806 for total 
AIM, and 0 .842 for the IgM-free/total AIM ratio) . Balancing 
sensitivity and specificity of the ROC curve indicated that 
the optimal cut-off point of IgM-free AIM was 1 .6 mg/
mL for predicting HCC in patients with NASH . Using this 
cut-off point, 23 of 26 patients with HCC had a positive 
result for IgM-free AIM, a sensitivity of 88 .5% . Among 177 
patients with NAFL and NASH without HCC, 153 patients 
tested negative for IgM-free AIM, a specificity of 86 .4% . 
The high sensitivity and specificity suggest that IgM-free 
AIM has diagnostic value for detecting NASH-HCC . Conclu-
sion: Our observations suggest that AIM specifically disso-
ciates from IgM pentamer in the presence of NASH-HCC, 
showing a significant increase in IgM-free AIM levels . 
Hence, serum levels for IgM-free AIM may be useful as a 
sensitive diagnostic marker for NASH-HCC .
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Cryptogenic Cirrhosis is not NASH Cirrhosis
Paul J. Thuluvath1,2, Sergey Kantsevoy1,2, Avesh J. Thuluvath3, 
Yulia Savva1; 1Institute for Digestive Health & Liver Diseases, 
Mercy Medical Center, Baltimore, MD; 2University of Mary-
land School of Medicine, Baltimore, MD; 3Johns Hopkins Uni-
versity School of Medicine, Baltimore, MD

Cryptogenic cirrhosis (CC) is a diagnosis of exclusion when 
there is no other known identifiable etiology . About two 
decades ago, when non-alcoholic steatohepatitis (NASH) 
was emerging as a common cause of chronic liver disease 
in the Western world, we and others had suggested 
that many patients with cryptogenic cirrhosis may have 
evolved from NASH . We hypothesized that patients listed 
currently as cryptogenic cirrhosis are truly ‘cryptogenic’, 
and less likely to have evolved from NASH . In this study, 
we compared the clinical characteristics, at listing, of 
adult patients with CC and compared them with cirrhosis 
from NASH, alcohol (AC) and autoimmune hepatitis (AIH) 
using the UNOS database from 2002-16 . Our study groups, 
after including only one observation per multiple listing, 
included 11,302 NASH cirrhosis, 7,999 CC, 21,714 AC and 
3,447 AIH; and those with hepatocellular carcinoma (HCC) 
were included . We also performed an age and gender 
matching comparison of CC and NASH (N= 7,879 in each 
group) . From 2002 to 2016, patients listed with a diag-
nosis of NASH increased from about 1% to 16% while CC 
decreased from 8% to 4% . Using logistic regression model 
using the entire UNOS data (N=126,719), we found that 
the strongest predictors of having a NASH diagnosis were 
type II DM, obesity, age 60 and above, female gender and 
White race . When we examined the clinical characteris-
tics among the 4 groups, there was a higher prevalence 
of type II DM in NASH (53%) compared to CC (29%), AC 
(16%) and AIH (16%) . Similarly, obesity was more common 
in NASH cirrhosis (65 .3%) compared to other three groups 
(33-42%) . There were more Whites (82 .3%) in NASH group 
with a lower prevalence of black, Hispanic and Asian race 
as compared to the other three groups . There were also 
differences in HCC (19% in NASH versus 9-13% in the 

other groups) and this is also not influenced by obesity 
and type II DM . The differences between CC and NASH 
remained unchanged even when two groups (N= 7879 in 
each group) were matched for age and gender (table), 
or when they were analyzed after stratifying by the pres-
ence or absence of obesity and type II DM . Conclusions: 
Our study suggests that NASH cirrhosis and CC cannot be 
considered as a single disease anymore . It is more than 
likely that many patients with CC have hitherto unrecog-
nized cause for their cirrhosis .

Age and Gender Matched Comparison of CC and NASH
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Hepatocellular carcinoma in non-alchoolic 
steatohepatitis (NASH): Clinical, histopatho-
logical aspects and immunohistochemical of 
metabolic and proliferative related-markers.
Priscila B. Campos1, Claudia P. Oliveira1, José Tadeu Ste-
fano1, Aline Chagas1, Paulo Herman1, Luiz C. D’Albuquer-
que1, Mario R. Alvares-da-Silva2, Adhemar Longatto-Filho5,3, 
Fátima Baltazar3,4, Sara Granja3,4, Flair J. Carrilho1, Venancio 
Avancini F. Alves5; 1Gastroenterology, School of Medicine of 
University of São Paulo, São Paulo, Brazil; 2Gastroenterology, 
Hospital de Clinicas de Porto Alegre, Universidade Federal 
do Rio Grande do Sul, Porto Alegre, Brazil; 3Life and Health 
Sciences Research Institute (ICVS), School of Medicine, Uni-
versity of Minho, Braga, Portugal; 4ICVS/3B’s-PT Government 
Associate Laboratory, Braga, Portugal; 5Pathology (LIM 14), 
University of Sao Paulo School of Medicine, Sao Paulo, Brazil

Background and Aims: The aim of this study was evaluate 
the pathological and clinical aspects and correlate with 
markers of proliferation and of glycolytic metabolic pheno-
type in patients with HCC secondary to NASH Methods: 
We evaluated 35 HCC specimens from 21 patients diag-
nosed with NAFLD undergoing liver resection (13 patients) 
or liver transplantation (9 patients) from 2005 to 2015 . 
We compared histological features, clinical aspects, demo-
graphic and biochemical data and immunohistochemical 
reactivity for CK19, Ki-67, monocarboxylate transporter 
(MCT) 4 and glucose transporter-1 (GLUT1) . Results: A 
total of 35 nodules were detected in 21 patients . Cirrhosis 
was present in 12 cases (7 F4A x 4F4B x 1F4C according 
to Laennec Staging) and 9 patients did not have cirrhosis 
(NASH staging: F2: 6pts, F3=3pts) . Ages ranged from 50 to 
77 years and 16 patients were male (76%) . Sixteen patients 
(76%) had diabetes mellitus, 17 patients (81%) had arte-
rial hypertension and 19 patients (90%) had BMI above 
25kg/m2 . HCC occurred in 8 patients Child A, 4 Child B and 
in 9 patients without cirrhosis . Alpha-fetoprotein level was 
normal in 13 patients . The mean survival time was 38 .1 
months . According to criteria defined by Salomão et al, 
2011, 25 (70%) of nodules had subtyped “steatohepatitic” . 
In the other hand, although 63% were poorly differen-
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tiated (G .3/ G .4) according Edmondson & Steiner (1954), 
only 30% had expression higher (above 5%) for Ck19 and 
Ki67 (above 10%) . Also, Ck19 expression was correlated 
with more pronounced intratumoral inflammation (G 2/3) 
Interestingly, 75% of the patients with Ki67 expression 
above 10% occurred in non-cirrhotic patients . MCT4 and 
GLUT1 expression was higher in nodules that presented 
intratumoral fibrosis (G .3/G .4) and its expression was 
higher in nodules with more advanced BCLC B or C stages . 
GLUT1 expression correlated with higher steatosis degrees, 
higher parenchymal activity and marked balloonization, 
probably features associated with poor prognosis . Conclu-
sions: 1. NASH-related HCC can arise in patients without 
cirrhosis, with normal level of alpha-fetoprotein . 2. Meta-
bolic factors were present in almost 80% of the patients . 
3. Histological markers of “steatohepatitic HCC” were 
prevalent . 4. The expression of MCT4 and GLUT1, markers 
of glycolytic metabolic phenotype, were higher in HCC 
with BCLC B or C . The expression of GLUT1 correlated with 
higher degrees of intratumoral fibrosis and steatosis and 
higher parenchymal activity and marked balloonization, 
probably features associated with poor prognosis . 5. CK19 
and Ki-67 occurred in only 21% patients, probably denote 
a non-proliferative subtype of HCC .
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Short and long-term survival of patients 
suffering from non-severe alcoholic hepatitis
Gaël Englebert1, Delphine Degre1,2, Thierry Gustot1,2, 
Pieter Demetter3, Astrid Marot4, Pierre Deltenre4, Eric Trepo1,2, 
Christophe Moreno1,2; 1Department of Gastroenterology and 
Hepatopancreatology, CUB Hôpital Erasme, Brussels, Bel-
gium; 2Laboratory of Experimental Gastroenterology, Uni-
versité Libre de Bruxelles, Brussels, Belgium; 3Department of 
Pathology, CUB Hôpital Erasme, Brussels, Belgium; 4Division of 
Gastroenterology and Hepatology, Centre Hospitalier Univer-
sitaire Vaudois, Lausanne, Switzerland

Background: Alcoholic hepatitis (AH) is a clinical syndrome 
characterized by the recent onset of jaundice in a context 
of heavy alcohol consumption . Typical histological lesions 
include steatosis, hepatocyte ballooning, and an inflam-
matory infiltrate with polymorphonuclear neutrophils . 
Although prognosis of severe forms of the disease, 
defined by a Maddrey discriminant function (mDF) ≥32, 
has been well studied, survival of patient with non-severe 
AH, is currently unknown beyond 28 days . The aim of our 
study was to define the short and long-term prognosis 
of these patients, and to determine prognostic factors 
of mortality . Methods: This study included patients who 
had a histological diagnosis of alcoholic steatohepatitis 
with a mDF <32 between 1st of January 2003 and 31st of 
December 2014 . We excluded patients with other causes 
of liver disease . The statistical analysis was performed on 
the overall population and then we defined two subpopu-
lations of patients with or without signs of hepatic decom-
pensation at admission . Results: Our study cohort included 
134 patients . 74 patients were admitted with liver decom-
pensation and 60 for abnormal liver tests without any 
signs of liver decompensation . At baseline, patients’ char-
acteristics were: male gender: 66 .4%, alcohol consump-
tion >80g: 82%, liver decompensation: 43%(ascites: 

35%, encephalopathy: 22%, bilirubin > 3mg/dL: 26 .1%), 
median age: 54 .5 years(33-72), hepatic venous gradient: 
12mmHg(1-33), prothrombin time: 75%(49-130), bilirubin: 
1 .7mg/dL(0 .2-23), creatinine: 0 .7mg/dL(0 .3-2 .9), albumin: 
35 .5 g/L(15-59), white blood cells: 7500/mm3(3100-24900), 
AST: 70IU/L(15-333), ALT: 44IU/L(8-403), GGT: 331IU/L(36-
2882), MELD score: 11(6 .43-27 .96) and mDF: 12(0 .3-31) . 1- 
and 24-months survival were respectively 93 .8%(+/-2 .1%) 
and 74 .8%(+/-4 .0%) in the overall population . 24-months 
survival in patients with liver decompensation at admission 
was statistically lower compared to patients without liver 
decompensation: 66 .5%(+/-5 .9%) versus 85%(+/-4 .9%), 
respectively (p=0 .025) . Causes of death were related 
to liver decompensation in 73% . Low albumin and the 
absence of alcohol abstinence during the follow-up were 
associated with an increasing risk of mortality in the overall 
population . Conclusion: In this large cohort of non-severe 
AH patients, short-term survival of these patients is satis-
factory but their long-term prognosis is severely impaired, 
particularly in patients with liver decompensation at the 
time of AH diagnosis . Identifying this group of patients 
and defining a specific therapeutic strategy including long 
term alcohol abstinence could be clinically relevant .
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Evaluating the Response to Placebo in 
Randomized Controlled Trials of Nonalcoholic 
Steatohepatitis: A systematic review and 
meta-analysis
Ma Ai Thanda Han1, Osama Altayar2, Shadi Ham-
deh7, Varun K. Takyar6, Yaron Rotman6, Rifaat Safadi10, 
Ohad Etzion6, Vlad Raitzu8, Shelly C. Lu1, Larry Prokop9, 
Mohammad H. Murad5, Mazen Noureddin3,4; *Contributed 
equally, *Contributed equally, *Contributed equally; 1Gas-
troenterology and Hepatology, Cedars-Sinai Medical Center, 
West Hollywood, CA; 2Gastroenterology and Hepatology, 
Washington University, St. Louis, MO; 3Fatty Liver Program, 
Division of Digestive and Liver Diseases, Cedars-Sinai Medical 
Center, Los Angeles, CA; 4Comprehensive Transplant Center, 
Cedars-Sinai Medical Center, Los Angeles, CA; 5Mayo Clinic 
Evidence-based Practice Center, Mayo Clinic, Rochester, MN; 
6Liver Diseases Branch, NIH-NIDDK, Bethesda, MD; 7Division 
of Gastroenterology/Inflammatory Bowel Disease, McGaw 
Medical Center of Northwestern University, Chicago, IL; 8ICAN 
– Institute for Cardiometabolism and Nutrition, Université 
Pierre et Marie Curie, Paris, France; 9Department of Library 
Services, Mayo Clinic, Rochester, MN; 10Liver and Gastroenter-
ology Units/Division of Medicine, Hadassah Medical Center, 
Liver Center, Jerusalem, Israel

Background: Randomized controlled trials (RCTs) of nonal-
coholic steatohepatitis (NASH) typically use the endpoints 
of histological and/or MRI-based measures of intrahe-
patic triglycerides (IHTG) . Placebo-treated patients often 
demonstrate a meaningful response as well . Examining the 
response to placebo can provide a better understanding 
of the natural history and variability in these parameters 
over time, and help improve NASH RCT design . Aim: Quan-
tify the histological, MRI-based IHTG and biochemical 
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response in placebo treated adults with NASH . Method: 
We performed a systematic review and meta-analysis 
of the placebo arms of RCTs of adults with NASH that 
provided histological data and/or IHTG . We searched 
MEDLINE, EMBASE, SCOPUS, and Cochrane Central 
Register of Controlled Trials from inception to March 2017 . 
Meta-analysis was performed using the random-effects 
model . Univariable meta-regression and subgroup anal-
ysis were used to explore causes of heterogeneity . Results: 
We included 33 RCTs . 665 placebo-treated patients had 
paired histologic data using Kleiner score, 289 patients 
had magnetic resonance spectroscopy (MRS) data, and 61 
patients had MR proton density fat fraction (MRI-PDFF) 
data . 60% of the trials asked patients to adopt lifestyle 
modification . The median trial duration was 26 weeks 
(8-92 weeks) . Placebo treatment was associated with a 
statistically significant improvement in NAFLD activity 
score (NAS) by 0 .63±0 .23, steatosis by 0 .34±0 .08, and 
ballooning by 0 .18±0 .03 (P<0 .05) . Lobular inflammation 
and fibrosis did not improve . Overall, 22 .5% of patients 
had NAS improvement ≥ 2 points . There was significant 
heterogeneity between studies in NAS, steatosis and 
ballooning . Heterogeneity of NAS was explained by the 
geographic location of the trial (subgroup interaction test 
p<0 .05) and change in BMI (r2=81%, p<0 .05), but not by 
trial duration (r2=17 .5%, p=0 .7) . Significant improvement 
in IHTG by MRS (1 .24±0 .53%) and MRI-PDFF (2 .3±1 .1%) 
was seen in placebo arms (p<0 .05) without substantial 
heterogeneity; however, the number of patients was 
small . The heterogeneity was explained by trial duration 
(r2=100%, p<0 .05) . Mean serum alanine and aspartate 
aminotransferases decreased significantly (11 .7±1 .9U/L and 
6 .6±1 .5U/L, respectively) . Conclusion: Placebo treatment in 
NASH is associated with clinically significant histological, 
radiological and biochemical response, predominantly 
through improvement in steatosis and ballooning . This 
may reflect Hawthorne effect (weight loss in individuals 
randomized to placebo), variability of these measures, 
or the natural history of NASH . The response to placebo 
should be considered when designing NASH RCTs .
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Improvement in Hepatic Transaminases Over 
12 Months After Single Procedure Duodenal 
Mucosal Resurfacing in Type 2 Diabetes 
Patients
Annieke van Baar1, Max Nieuwdorp2, Laurent Crenier3, 
Rachel Batterham4, Frits Holleman5, Paulina Vignolo6, 
Guido Costamagna7, Jacques Deviere8, Rehan Haidry9, Leon-
ardo Rodriguez6, Manoel G. Neto10,11, Geltrude Mingrone12, 
Jacques Bergman1; 1Gastroenterology and Hepatology, Aca-
demic Medical Center, Amsterdam, Netherlands; 2Internal and 
Vascular Medicine, Academic Medical Center, Amsterdam, 
Netherlands; 3Endocrinology, Erasme University Hospital, 
Brussels, Belgium; 4Centre for Obesity Research, Department 
of Medicine, University College Hospital, London, United 
Kingdom; 5Internal Medicine, Academic Medical Center, 
Amsterdam, Netherlands; 6CCO Clinical Center for Diabetes, 
Obesity and Reflux, Santiago, Chile; 7Digestive Endoscopy, 
Policlinico Gemelli, Catholic University of Rome, Rome, Italy; 
8Gastroenterology, Erasme University Hospital, Brussels, Bel-
gium; 9Gastroenterology, University College Hospital, London, 
United Kingdom; 10Bariatric Endoscopy Service, Gastro Obeso 
Center, Sao Paulo, Brazil; 11Florida International University, 
Miami, FL; 12Internal Medicine, Catholic University of Rome, 
Rome, Italy

Objective Type 2 diabetes (T2D) and fatty liver disease 
are often overlapping metabolic disorders, and insulin 
resistance is thought to be a common pathogenic driver . 
Moreover, simultaneous improvement of both conditions 
has been observed with insulin sensitizing interventions . 
Duodenal Mucosal Resurfacing (DMR), a minimally invasive 
endoscopic procedure, has shown efficacy in improving 
metabolic indices in T2D seemingly via insulin sensitizing 
mechanism . We report 12 mo efficacy data after a single 
DMR procedure in a single arm, open-label, multicenter 
study . Methods The duodenal mucosa was treated with 
hydrothermal ablation using a balloon catheter . Efficacy 
was analyzed in patients receiving ≥1 ablation stratified 
into baseline alanine aminotransferase (ALT) level tertiles: 
lowest <28 U/L, middle 28-37 U/L, and upper ≥37 U/L . 
Change from baseline in ALT, aspartate aminotransferase 
(AST), body weight, homeostasis model assessment index 
(HOMA-IR) and HbA1c were analyzed using repeated 
measures ANOVA . Data are mean±SD . Results Full cohort 
(n=27) demographics were as follows: age 55±9 y; diabetes 
duration 6±2 .5 y; BMI 32 .5±4 .2 kg/m2; ALT 37 .0±20 .6 U/L 
and HbA1c 8 .7±1 .0% . 12 mo reductions in HbA1c, ALT, AST 
and weight were -1 .0±1 .2% (P=0 .005), -8±14 U/L (P=0 .18), 
-6±7 U/L (P=0 .005), and -2 .0±4 .2 kg (P=0 .83) . In the ALT 
upper tertile, ALT reductions (baseline, 59±23 U/L) at 3 
and 12 mo were -22±15 (P=0 .024), and -16±20 U/L (P=0 .72); 
respective body weight changes were -3 .8±2 .9 (P=0 .24), 
and -1 .9±5 .9 kg (P=0 .99) . 12 mo reductions in AST, HbA1c 
and HOMA-IR were: -9±7 U/L (P=0 .13), -1 .1±0 .5% (P=0 .002); 
and -4 .7±5 .2 (P=0 .94) . In the middle and lowest tertiles, 
12 mo ALT reductions were -4±11 and -2±3 U/L . Conclu-
sion A single DMR procedure in T2D patients produced 
significant reductions in hepatic and glycemic indices up 
to 12 months . In the highest baseline ALT subgroup, ALT 
was significantly lower at 3 months and remained lower 
than baseline at 12 months with concomitant lowering 
of glycemia . Further studies are necessary to quantify the 
hepatic and glycemic effects associated with DMR .
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ALT change (mean±SE) post DMR by baseline ALT levels
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Nonalcoholic steatohepatitis: modulation 
of histological phenotype by the missense 
Thr174Met (rs4762) polymorphism of the angio-
tensinogen (AGT) gene
Fatih Eren2,3, Havva Balcilar1, Demet Yilmaz4,3, Tuba Toker4,3, 
Yusuf Yilmaz5,3, Burcu Hastürk4; dryusufyilmaz@gmail.com; 
1Department of Biology, Marmara University, Institute of Pure 
and Applied Sciences, Istanbul, Turkey; 2Department of Medi-
cal Biology, Marmara University, School of Medicine, Istanbul, 
Turkey; 3Institute of Gastroenterology, Marmara University, 
Istanbul, Turkey; 4Department of Medical Biology and Genet-
ics, Marmara University, Institute of Health Sciences, Istanbul, 
Turkey; 5Deparment of Gastroenterology, Marmara Univer-
sity, School of Medicine, Istanbul, Turkey

Background: Steatosis, lobular inflammation, and hepa-
tocellular ballooning are all necessary components for 
the histological diagnosis of nonalcoholic steatohepatitis 
(NASH); fibrosis is also observed in some cases . The hetero-
geneity of histological patterns in NASH supports the 
presence of multiple pathogenic pathways . The renin-an-
giotensin-aldosterone system (RAAS) may play a role in 
triggering hepatic inflammation and fibrosis through the 
activation of hepatic stellate cells and the secretion of 
cytokines and chemokines . The gene for angiotensinogen 
(AGT) is characterized by a common missense Thr174Met 
(rs4762) polymorphism that may affect angiotensinogen 
levels . The aim of this study was to evaluate the potential 
association between this polymorphism and the heteroge-
neity of histology patterns in adult NASH . Methods: The 
rs4762 polymorphism was analyzed by a TaqMan geno-
typing assay in 150 adult patients with NASH and 150 
age-matched control subjects recruited from our gastro-
enterology clinics . The Steatosis, Activity, Fibrosis (SAF) 
scoring system was used to classify all biopsies . NASH was 
diagnosed when steatosis was present and when both 
features of activity (lobular inflammation and hepatocel-
lular ballooning) displayed at least grade 1 . Patients with 
NAFL(non-alcoholic fatty liver) were excluded . The rela-
tionship between the rs4762 genotypes and histological 
features of NASH was expressed in terms of odds ratios 
(ORs) with 95% confidence intervals (CIs) . Results: The 
distribution of the rs4762 polymorphism did not show any 

significant differences between patients with NASH and 
control subjects (P = 0 .59) . However, the carriage of rs4762 
polymorphism Met allele in patients with NASH was 
significantly associated with both the absence of fibrosis 
[n = 55] (versus its presence [n = 95]; OR = 2 .28, 95% CI = 
1 .08−4 .81, P = 0 .0342) and mild hepatocellular ballooning 
[n = 91] (versus severe ballooning [n = 59]; OR = 4 .22, 95% 
CI = 1 .72−10 .37, P = 0 .0012) . The presence of hyperten-
sion in patients with NASH was not associated with the 
rs4762 polymorphism (P = 0 .82) . Conclusion: Our findings 
demonstrate that the carriage of at least one Met allele of 
rs4726 polymorphism in the AGT gene, previously linked 
to RAAS activity, is associated with milder liver histology 
in patients with NASH . Pending external validation, these 
data might be useful to implement RAAS-targeted inter-
ventions to prevent or slow down the histological progres-
sion of NASH .
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Screening for therapeutic trials, treatment indi-
cation in clinical practice: a new blood test to 
diagnose fibrotic NASH
Jerome Boursier1,2, Rodolphe Anty3,5, Luisa Vonghia4, Val-
erie Moal1,2, Thomas Vanwollegem4, Clemence M. Canivet3,5, 
Sophie Michalak1, Stephanie Bonnafous3,5, Peter P. Michiel-
sen4, Oberti Frederic1,2, Antonio Iannelli3,5, Luc F. Van 
Gaal4, Albert Tran3,5, Marie Christine Rousselet1,2, An Ver-
rijken4, Philippe Gual3,5, Sandrine Bertrais2, Ann Driessen4, 
Paul Cales1,2, Sven Francque4; 1Angers University Hospital, 
Angers, France; 2HIFIH Laboratory, Angers, France; 3Nice Uni-
versity Hospital, Nice, France; 4Antwerp University Hospital, 
Antwerp, Belgium; 5Universite Cote d’Azur, Nice, France

Background: The composite histological endpoint 
comprising nonalcoholic steatohepatitis (NASH) and 
NAFLD activity score ≥4 and advanced fibrosis (F≥2) (called 
“fibrotic NASH”) is becoming an important diagnostic 
target in NAFLD: it is currently used to select patients 
for inclusion in phase III therapeutic trials and will ulti-
mately be used to indicate treatment in clinical practice 
once the new drugs are approved . We sought to develop 
a new blood test specific to the diagnosis of fibrotic 
NASH . Methods: Biopsy-proven NAFLD patients from 
three centers (Angers, Nice, Antwerp) were 2:1 random-
ized into derivation and validation sets . Serum levels of 
apoptotic caspase-3 generated cytokeratin-18 (CK18) frag-
ments were measured using the M30-Apoptosense ELISA 
kit (PEVIVA, Bromma, Sweden) . Results: 846 patients were 
included (age: 47 .5±13 .6 years, male sex: 37 .9%, BMI: 
38 .5±7 .6 kg/m2; diabetes: 27 .2%; fibrotic NASH: 23 .3%) . 
The blood fibrosis tests BARD, NFS and FIB4 provided 
low AUROCs for the diagnosis of fibrotic NASH, respec-
tively: 0 .566±0 .023, 0 .654±0 .023 and 0 .732±0 .021 . CK18 
showed poor accuracy for the diagnosis of NASH (AUROC: 
0 .595±0 .019) but was a candidate biomarker for fibrotic 
NASH (AUROC: 0 .715±0 .022) . In the derivation set, fibrotic 
NASH was independently predicted by AST, HOMA and 
CK18 . These three parameters were combined in the new 
blood test called MACK-3 . MACK-3 cut-offs for 90% sensi-
tivity and 95% specificity were, respectively, 0 .133 and 
0 .533 . In the validation set, MACK-3 had a significantly 
higher AUROC for fibrotic NASH (0 .847±0 .030, p≤0 .002) 
than blood fibrosis tests . The low MACK-3 cut-off (≤0 .133) 
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provided 88 .3% sensitivity and 94 .7% negative predic-
tive value for fibrotic NASH, whereas the high cut-off 
(≥0 .533) provided 93 .7% specificity and 70 .5% positive 
predictive value . An algorithm for clinical practice sequen-
tially combining metabolic syndrome and AST as first-line 
tests, then MACK-3, and finally liver biopsy for remaining 
undetermined diagnoses provided 92 .9% diagnostic accu-
racy, 88 .8% sensitivity, 94 .2% specificity, 96 .4% negative 
predictive value, and 82 .6% positive predictive value 
for the diagnosis of fibrotic NASH, while requiring liver 
biopsy in only 33 .4% of the patients . Conclusion: The new 
blood test MACK-3 specifically dedicated for the non-in-
vasive diagnosis of fibrotic NASH will improve the patient 
screening and inclusion in NAFLD therapeutic trials and 
will enable the identification of patients who will benefit 
from the treatments, once approved .
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Nonalcoholic fatty liver disease is associ-
ated with impaired bone strength in men with 
abdominal obesity
Tracey G. Simon1, Laura E. Dichtel2, Melanie Schorr2, Mir-
iam A. Bredella3, Kathleen E. Corey1, Karen K. Miller2; 1Gastro-
enterology and Hepatology, Massachusetts General Hospital, 
Boston, MA; 2Endocrinology, Massachusetts General Hospital, 
Boston, MA; 3Radiology, Massachusetts General Hospital, Bos-
ton, MA

Background: Recent data suggest that systemic inflamma-
tion and insulin resistance related to nonalcoholic fatty 
liver disease (NAFLD) may contribute to impaired bone 
mineral density (BMD), assessed by dual-energy x-ray 
absorptiometry (DXA) . However, DXA cannot measure 
bone microarchitecture or strength and has limited utility 
for predicting fracture risk, particularly in individuals who 
are overweight or obese . Using high resolution periph-
eral quantitative computed tomography (HR-pQCT) and 
finite element analysis modeling (FEA), we evaluated 
bone mechanical properties and their determinants of the 
distal radius in a cohort of men with abdominal obesity, 
with and without NAFLD . Methods: In this cross-sec-
tional study, 36 men with abdominal obesity (BMI≥25 kg/
m2, waist circumference>102 cm) and without diabetes 
mellitus underwent endocrine and inflammatory marker 
profiling, as well as single-slice non-contrast abdominal 
CT at both the L4 vertebral body for determination of 
body composition, and at the liver and spleen for deter-
mination of NAFLD, defined by the liver:spleen ratio <1 .0 . 
Bone mechanical properties were assessed using HR-pQCT 
with FEA modeling (XtremeCT, Scanco Medical AG, Basser-
dorf, Switzerland) . All results are presented as mean±SD . 
Results: Men with (N=16) and without (N=20) NAFLD did 
not differ in mean age, visceral adipose tissue or BMI 

(mean age 32 .4 years, BMI 34 .9 kg/m2) . Men with NAFLD 
had reduced cortical volume, compared to the non-NAFLD 
group (664±85 vs . 729±105 mm3; p=0 .046), compressive 
stiffness (121909±17560 vs . 135810±19675 N/mm; p=0 .016), 
and failure load (6210±853 vs . 6836±955 N; p=0 .023), 
but trabecular microarchitecture did not differ . After 
controlling for BMI, NAFLD was associated with reduced 
compressive stiffness (p=0 .030) and failure load (p=0 .043) . 
In stepwise regression models including NAFLD, age, BMI, 
HOMA-IR, high-sensitivity C-reactive protein and total 
testosterone, NAFLD was the only significant predictor of 
cortical bone volume (p=0 .048) and cortical area (p=0 .044), 
explaining 12 .1%, 11 .3% and 11 .7% of their respective 
variability . There was a trend toward NAFLD as a predictor 
of reduced compressive stiffness (p=0 .059) and failure load 
(p=0 .083) . HOMA-IR was also a predictor of both compres-
sive stiffness (p=0 .051) and failure load (p=0 .024) . Conclu-
sion: Our study demonstrates that radiographic NAFLD, 
independent of BMI, is associated with reductions in bone 
strength, which may be related to impaired cortical bone 
integrity . Further research is needed to fully characterize 
the relationship between NAFLD, bone microarchitecture, 
and bone strength .
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Rising Healthcare Costs and Comorbidities 
Among Nonalcoholic Steatohepatitis (NASH) 
Patients with Advanced Fibrosis and Cirrhosis: 
A Longitudinal Real-World Analysis of US 
Patients
Rohit Loomba1, Erin Hulbert2, Sanatan Shreay3, Ste-
phen A. Harrison4; 1University of California, San Diego, San 
Diego, CA; 2Optum, Eden Prairie, MN; 3Gilead Sciences, Health 
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Background: NASH is a progressive disease which can lead 
to fibrosis/cirrhosis . The median survival is about 5 years 
for NASH patients with cirrhosis . Healthcare utilization 
and cost trends among these patients are not well charac-
terized . This study investigated the longitudinal trends in 
healthcare costs and comorbidities in NASH patients once 
they develop cirrhosis . Methods: Patients ≥18 years of age 
with a NASH/Non-Alcoholic Fatty Liver Disease (NAFLD) 
diagnosis (ICD-9-CM: 571 .8; ICD-10-CM: K76 .0, K75 .81) and 
liver fibrosis stages between 01/01/2007 and 01/31/2016 
were identified from a large database . F4 patients were 
identified based on ICD codes and in the absence of a dedi-
cated ICD code, F3 patients were identified from EHR and 
administrative claims data . Commercially insured patients 
with ≥5 years of continuous enrollment (CE) following the 
index date were followed until the earliest date of liver 
decompensation, 5 years, or the end of the study period 
(07/31/2016) . Annual mean all-cause total healthcare costs 
and comorbidities were ascertained in the post-index 
period and for the subset of patients with ≥1 and ≥2 years 
of CE prior to index date . Results: The study population 
included 1,228 patients with NASH advanced fibrosis 
and cirrhosis with 5 years of CE (mean age 51 .9; 60 .2% 
female) . In the year following a cirrhosis diagnosis, the 
prevalence of diabetes, hypertension, and hyperlipidemia 
was 38 .0%, 57 .7%, and 58 .6%, respectively . Annual mean 



1132A AASLD ABSTRACTS HEPATOLOGY, October, 2017     

 Denotes AASLD Presidential Poster of Distinction

all-cause total costs were highest in the year following a 
cirrhosis diagnosis and costs continued to accumulate in 
the subsequent years . Cumulative mean annual all-cause 
total costs increased 203% over a five-year period, from 
$125,194 (year 1) to $379,567 (year 5) . Among the subset 
of NASH patients with cirrhosis with ≥2 years of pre- and 
≥5 years of post-index CE (n=379), the cumulative mean 
annual all-cause total costs increased from $57,614 (2 years 
prior to cirrhosis diagnosis) to $518,070 (year 5) . Conclu-
sion: Comorbid medical conditions and expenditures in 
NASH cirrhotic patients are high at the time of diagnosis 
and continue to accumulate over time up to$379,567 to 
$518,070 over 5 to 7 years . Screening, earlier diagnosis, 
and improved treatment options are needed to improve 
patient outcomes .

Index Yr is Yr of cirrhosis diagnosis in patient with NASH/
NAFLD
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NGM282 Induces Low Density Lipoprotein 
Cholesterol (LDLc) Changes, Consistent with 
Potent FGFR4 Signaling, which are Rapidly 
Mitigated with Statin Therapy in Patients with 
Biopsy-Confirmed Nonalcoholic Steatohepatitis 
(NASH)
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Background: NGM282 is a novel, non-tumorigenic, recom-
binant variant of FGF19 that demonstrated a robust 

treatment response in a recent Phase 2 trial in biopsy-con-
firmed NASH patients . Significant reductions in steatosis, 
liver transaminases and other markers support potential 
improvements in NASH . NGM282 binds to FGFR4 and 
potently suppresses CYP7A1, resulting in a significant 
decrease in 7-alpha-hydroxy-4-cholesten-3-one (C4) and 
increase in LDLc . The implications of the LDLc increases 
are unknown, but non-human primate data support rapid 
reversal of the LDLc increase with a statin . The aim of this 
study was to first characterize the lipoprotein profile (LPP) 
resulting from NGM282 (Part A) and then evaluate the 
impact of rosuvastatin (ROS) on these changes in biop-
sy-confirmed NASH patients (Part B) . Methods: (A) The LPP 
was measured by NMR, with quantification of particle class 
and subclass, in 78 NASH patients randomized to NGM282 
3 or 6mg or placebo for 12 Wks . (B) Subsequently, 60 NASH 
patients were enrolled into an open label trial of NGM282 
0 .3, 1 and 3mg daily for 12 Wks with a protocol-defined 
algorithm for dosing ROS based on LDLc measured at Wk 
2, 4 and 8 . Data from the 21 subjects in the 1mg cohort 
are currently available . Results: (A) LDLc increased by 46 
and 38 mg/dl with 3 and 6mg of NGM282, respectively, 
which is largely driven by significant increases in large LDL 
particle number and size (p<0 .01) . Decreases in large VLDL 
particles are consistent with decreases in triglycerides seen 
with NGM282 . (B) Nineteen of 21 subjects in the NGM282 
1mg cohort met criteria of ≥10mg/dl increase in LDLc 
from baseline to start ROS at Wk 2 . All subjects on ROS 
had substantial reductions of LDLc, with 14 subjects at or 
below baseline after 4 weeks of ROS (Figure 1) . No adverse 
events or ALT elevations were seen with statin dosing . 
NGM282 adverse events were consistent with previous 
studies . Conclusions: Increased LDLc seen with NGM282 
is predominantly large particle LDL, consistent with a less 
atherogenic LPP . Moreover, ROS can rapidly and safely 
mitigate the increased LDLc, supporting the use of statins 
with NGM282 in future trials .
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High dietary acid load is associated with non–
alcoholic fatty liver disease (NAFLD) in a large 
population–based study: The Rotterdam Study
Louise J. Alferink1, Jessica C. Kiefte-de Jong2,3, Nicole Erler1,2, 
Josje D. Schoufour2, Ewout J. Hoorn4, Mohammad A. Ikram2, 
Harry L. Janssen5,1, Herold J. Metselaar1, Oscar H. Franco2, 
Sarwa Darwish Murad1; 1Gastroenterology and Hepatology, 
Erasmus Medical Centre, Rotterdam, Netherlands; 2Epide-
miology, Erasmus Medical Centre, Rotterdam, Netherlands; 
3Global Public Health, Leiden University College, Leiden, 
Netherlands; 4Internal Medicine, Erasmus Medical Centre, Rot-
terdam, Netherlands; 5Hepatology, Toronto Centre for Liver 
Disease, Toronto, ON, Canada

Background A healthy lifestyle is the cornerstone of treat-
ment in patients with NAFLD and likewise, an unhealthy 
diet is implicated in the etiology of NAFLD . We recently 
found high animal protein intake to be associated with 
NAFLD . Here, we hypothesize that this may be explained 
by high diet-dependent acid load, which is known to be 
increased in protein-rich (typically Western) diets . We 
therefore aimed to examine if dietary acid load is asso-
ciated with NAFLD . Methods The Rotterdam Study is an 
ongoing prospective cohort in The Netherlands . Based on a 
validated 389–item Food Frequency Questionnaire, dietary 
acid load was estimated through the net endogenous acid 
production (NEAP, using protein and potassium), potential 
renal acid load (PRAL, using protein, phosphorus, potas-
sium, calcium and magnesium), and animal protein-to-po-
tassium ratio (A:P) . NAFLD was defined as presence of 
steatosis on ultrasound in absence of steatogenic drugs, 
viral hepatitis and alcohol abuse . Logistic regression was 
performed and all analyses were adjusted for environ-
mental, metabolic and lifestyle traits . Results We included 
3440 participants (1999 women; 58%) with a mean age of 
70 .7±8 .7 years and mean BMI of 27 .4±4 .3 kg/m2 . NAFLD 
was present in 1191 participants (34 .6%) . Dietary NEAP, 
PRAL and A:P were higher in participants with NAFLD vs . 
without (37 .1 vs . 35 .0 mEq/d, –2 .8 vs . –5 .7mEq/d and 13 .3 
vs . 12 .4mEq/d respectively, all P<0 .001) . All diet–depen-
dent acid load markers were associated also with higher 
odds for NAFLD in the social–demographic and lifestyle 
confounding models (Table) . Although all associations 
attenuated slightly after adjustment for metabolic covari-
ates, NEAP and PRAL remained significant . Conclusion This 
is the first large–scale study suggesting that high diet–
dependent acid load is associated with NAFLD in adults . 
This finding suggests a potential mechanistic explanation, 
i .e . low–grade metabolic acidosis, as to why high animal 
protein intake is associated with NAFLD . Future studies are 
needed to confirm our results and to study this association 
using biomarkers of acid–base balance .
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Severity of Nonalcoholic Fatty Liver Disease 
and Risk of Cardiovascular Morbidity and 
All-Cause Mortality Among Patients Under-
going Weight Loss Surgery
Suzanne R. Sharpton, Norah Terrault; Medicine, University of 
California, San Francisco, San Francisco, CA

Background: Up to 85% of morbidly obese adults under-
going weight loss surgery (WLS) are reported to have 
nonalcoholic fatty liver disease (NAFLD) on intraopera-
tive liver biopsy . Despite the high prevalence of NAFLD in 
the bariatric population, the influence of the severity of 
NAFLD on long-term outcomes following WLS is unknown . 
Methods: We retrospectively evaluated all adults (≥18 
years) who underwent a non-revisional WLS from 2/2006 
to 4/2009 and were prospectively followed in the Longitu-
dinal Assessment of Bariatric Surgery (LABS) multi-center 
cohort study (n=2,467) . NAFLD severity was categorized 
by NAFLD fibrosis score (NFS) at the time of WLS: low 
(NFS <-1 .455, n=396), indeterminate (NFS -1 .455–0 .675, 
n=1,018), and high (NFS >0 .675, n=1,053) . Univariable and 
multivariable logistic and Cox regression models evaluated 
the association of NFS on cardiovascular morbidity and 
all-cause mortality after WLS . Cardiovascular morbidity 
was defined as myocardial infarction, coronary revascular-
ization, or cerebrovascular accident . Multivariable models 
were adjusted for age, sex, smoking history, hyperten-
sion (HTN), diabetes mellitus (DM), and obstructive sleep 
apnea (OSA) . Results: Patients were followed for a median 
of 3 .1 years after WLS (interquartile range [IQR] 1 .6-4 .7 
years) . Median age of the entire cohort was 46 years (IQR 
37-54 years); 78% were women and the median body mass 
index was 54 .3 kg/m2 (IQR 48 .8-61 .7 kg/m2) . The majority 
of patients underwent Roux-en-Y gastric bypass (76%) . 
Compared to low NFS, patients with high NFS were older, 
more likely to be male and have a history of dyslipidemia, 
HTN, DM, and OSA (P<0 .001 for all) . Although high NFS, 
as compared to low NFS, was significantly associated with 
cardiovascular morbidity in univariable analysis (odds ratio 
[OR] 2 .3, 95% CI 1 .5-3 .6, P<0 .001), the association was not 
significant in adjusted models (OR 1 .3, 95% CI 0 .8-2 .0, 
P=0 .36) . Among those who died during follow-up, the 
most common causes of death were cardiovascular disease 
(20%) and cancer (14%) . In multivariable analysis, a high 
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NFS, as compared to a low NFS, was significantly associ-
ated with all-cause mortality (hazard ratio [HR] 3 .5, 95% 
CI 1 .1-11 .7, P=0 .04) . Additional factors associated with 
all-cause mortality included DM (HR 2 .0, P=0 .01), OSA (HR 
1 .8, P=0 .04), and smoking history (HR 1 .8, P=0 .02) . Conclu-
sions: Persons with high NAFLD severity have a greater 
than 3-fold higher odds of death following WLS, thus high-
lighting the need for pre-WLS assessment of liver disease 
and careful post-WLS management . Future research is 
needed to determine which patients with NAFLD derive 
the greatest benefit from WLS, while minimizing risks .
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Serum Wisteria floribunda agglutinin-positive 
Mac-2-binding Protein Levels Predict the Pres-
ence of Fibrotic Nonalcoholic Steatohepatitis 
(NASH) and NASH Cirrhosis
Naim Alkhouri1,2, Casey Johnson3, Leon A. Adams4, Sulie-
man Abdal Raheem5, Rocio Lopez5, Sachiko Kitajima6, 
Chikayuki Tsuruno6, Koji Yamada6, Kazuki Hatcho7, Eric Law-
itz1,2, Ariel E. Feldstein3; 1Texas Liver Institute, San Antonio, 
TX; 2Gastroenterology and Hepatology, University of Texas 
(UT) Health San Antonio, San Antonio, TX; 3Department of 
Pediatrics, University of California – San Diego, San Diego, CA; 
4University of Western Australia, Perth, WA, Australia; 5Diges-
tive Disease and Surgery Institute, Cleveland Clinic, Cleveland, 
OH; 6Sysmex Corporation, Kobe, Japan; 7Sysmex Corporation 
R&D Center of Americas, Chicago, IL

The race for finding effective treatments for NAFLD has 
been slowed down by the lack of a simple biomarker that 
can classify patients into those with early and those with 
advanced disease . Recently, Wisteria floribunda agglu-
tinin-positive Mac-2-binding protein (WFA+ -M2BP) has 
shown promise in predicting liver fibrosis . The aim of this 
study was to evaluate of WFA+ -M2BP as a biomarker to 
sub-classify patients with NAFLD according to their disease 
severity . Methods: Patients undergoing liver biopsy for 
NAFLD and healthy lean controls were included . The grade 
of steatosis, ballooning, and inflammation was measured 
and the stage of fibrosis was recorded (F0-F4) . Patients 
with NAFLD were classified into: NAFL, early NASH (F0-F1), 
fibrotic NASH (F2-F3), and NASH cirrhosis . Levels of WFA+ 
-M2BP in sera was measured by a WFA- antibody immuno-
assay . Analysis of covariance and Spearman’s correlation 
coefficients were used . Results: Our cohort consisted of 
20 healthy controls and 198 patients with biopsy-proven 
NAFLD divided as follows: 52 with NAFL, 62 with early 
NASH, 52 with fibrotic NASH, and 32 with NASH cirrhosis . 
WFA+ -M2BP level was found to be significantly increased 
in the fibrotic NASH and NASH cirrhosis groups compared 
to healthy controls and those with early NAFLD after 
adjusting for age, gender and BMI (Figure) . Furthermore, 
patients with NASH cirrhosis had significantly higher 
WFA+ -M2BP levels (2 .4[1 .5, 4 .2]) than those with fibrotic 
NASH (1 .2[0 .79, 1 .9]), p < 0 .001 . WFA+ M2BP level did not 
correlate with steatosis but had moderate correlation with 
inflammation, ballooning and strong correlation with 
fibrosis stage . Conclusion: In a large cohort of patients 
with the full spectrum of NAFLD, WFA+ -M2BP levels 

predicted the presence of advanced disease and correlated 
strongly with fibrosis stage .

Figure. WFA+ -M2BP is increased in Fibrotic NASH and NASH 
Cirrhosis . Adjusted Analysis .
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Comparison of published noninvasive 
biomarkers to reliably exclude severe fibrosis 
in NAFLD patients.
Peter J. Eddowes1, Michael E. Allison2, Emmanuel Tsochatzis3, 
Quentin M. Anstee4, Indra Neil Guha5, Jeremy F. Cob-
bold6, David A. Sheridan7, Valerie Paradis8, Pierre Bedossa8, 
Philip Newsome1; 1NIHR Birmingham Liver Biomedical 
Research Unit and Centre for Liver Research, University of 
Birmingham, Birmingham, United Kingdom; 2Department 
of Hepatology, Addenbrookes Hospital, Cambridge, United 
Kingdom; 3UCL Institute for Liver and Digestive Health, Royal 
Free Hospital, London, United Kingdom; 4Institute of cellular 
medicine - Faculty of Medical Sciences, Newcastle University, 
Newcastle upon Tyne, United Kingdom; 5NIHR Nottingham 
Biomedical Research Centre, NHS Trust and University of 
Nottingham, Nottingham, United Kingdom; 6Department 
of Gastroenterology, Oxford University Hospitals NHS Trust, 
John Radcliffe Hospital, Oxford, United Kingdom; 7Institute 
of Translational and Stratified Medicine, Plymouth University, 
Plymouth, United Kingdom; 8Department of Pathology, Phys-
iology and Imaging, Beaujon Hospital Paris Diderot University, 
Paris, France

Background: In non-alcoholic fatty liver disease (NAFLD) 
the presence of fibrosis is predictive of long-term liver-re-
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lated complications . The aim of this study is to determine 
which non-invasive tests among FibroMeter (FM) VCTE, 
Liver Stiffness Measurement (LSM) by FibroScan, FIB4 and 
NFS, can reliably exclude severe fibrosis in patients with 
NAFLD . This study will evaluate performances according 
to patient age . Methods: NAFLD patients prospectively 
underwent FibroScan, liver biopsy (LB) and blood collec-
tion at seven British centres . Liver biopsies were read in 
a blinded manner with consensus by two expert pathol-
ogists . Blood samples were analyzed in a central lab and 
blood scores were then calculated . The accuracy of a FM 
VCTE score combining LSM and biological parameters was 
tested and compared against either blood tests (FIB4 and 
NFS) or LSM alone . Area under receiver operating char-
acteristics curves (AUC) were assessed for each score and 
compared using Delong analysis . Ability to exclude severe 
fibrosis was compared according to Sensitivity (Se)/ Spec-
ificity (Sp), Negative and Positive Predictive Value (NPV/
PPV) and Likelihood Ratio (LR) . For FIB4 and NFS evalua-
tion, patients were stratified according to age . Results: In 
303 proven NAFLD patients the prevalence of F3 fibrosis 
was 35% . For identifying patient with F3 fibrosis, FM VCTE 
significantly outperformed (p<0 .05) other tests with AUC 
on the whole population of 0 .88 [0 .83-0 .92] . LSM had an 
AUC of 0 .81 [0 .75-0 .86], FIB4 0 .80 [0 .74-0 .85] and NFS 0 .75 
[0 .69-0 .81] . Using low validated published cut-offs based 
on age, on the younger group FIB4 had Se 0 .63/Sp=0 .78 
with NPV=81 and LR-=0 .47 . NFS gets Se=76/ Sp=59 for 
NPV=83 and LR-=0 .41 . In the second group composed of 
patients over 65 years of age, FIB4 had Se=0 .63/Sp=0 .84 
with NPV=66 and LR-=0 .44 and NFS obtains Se=0 .60/ 
Sp=0 .68 with NPV=59 and LR-=0 .59 . Youden, Se>=90% and 
Sp>=90% cut-offs were assessed in the whole cohort for 
FM VCTE and LSM . Predictive values of each test according 
to cut-offs are displayed in the table below . Conclusion: 
FibroMeter VCTE, a test combining biological and phys-
ical markers appeared to be the more reliable tool to 
exclude patients with severe fibrosis, irrespective of age . 
Age-based cut-offs for FIB4 and NFS enhance specificity in 
older patients but NPV remains better for FM VCTE .
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Insulin secretion and decreased glucose clear-
ance are associated with enhanced fibrogen-
esis and a high risk of disease progression in 
non-diabetic patients with Non Alcoholic Fatty 
Liver Disease
Ramy Younes1, Chiara Rosso1, Melania Gaggini2, Lavinia Mez-
zabotta1, Milena Marietti1, Fabrizia Carli2, Federico Salomone3, 
Emma Buzzigoli2, Gian Paolo Caviglia1, Chiara Barbieri2, Maria 
Lorena Abate1, Antonina Smedile1, Giorgio Maria Saracco1, 
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Detlef Schuppan6, Elisabetta Bugianesi1; 1Department of Med-
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Background Impaired lipid metabolism due to insulin resis-
tance (IR) has been associated with liver damage in NAFLD, 
but the exact role of glucose metabolism is unclear . Procol-
lagen type III is upregulated in the early development 
of liver fibrosis and its C-terminal neo-epitope (Pro-C3) 
is a non-invasive marker of fibrogenesis . We evaluated 
the association between sites of IR and fibrogenesis/
fibrosis . Methods We analyzed data from 34 non-diabetic 
NAFLD subjects who underwent tracer studies (6,6D2glu-
cose and D5glycerol) . Tracer enrichment was determined 
by GCMS . Hepatic IR was calculated from endogenous 
glucose production (Hep-IR), peripheral IR from glucose 
clearance (GC) and adipose tissue IR (AT-IR) from glycerol 
Ra . Plasma Pro-C3 levels were measured by competitive 
ELISA . Histology was scored according to Kleiner . Results 
Plasma Pro-C3 increased by BMI classes (12±4 .5vs16 .5±7
 .7vs28 .2±14 .7, p=0 .020) and in relation to waist circumfer-
ence (r=0 .39, p=0 .027) . Pro-C3 levels correlated with AST 
and ALT (r=0 .51, p=0 .024 and 0 .46, p=0 .007), with insulin 
and C-peptide (r=0 .52, p=0 .002 and r=0 .67, p<0 .001) but 
not with FFA levels (r=0 .19, p=0 .299) . The percentage of 
liver fat correlated with plasma insulin, C-peptide (r=0 .53, 
p=0 .001 and r=0 .70, p<0 .001) and Pro-C3 levels (r=0 .57, 
p<0 .001) . Both AT-IR and Hep-IR were associated with liver 
fat (r=0 .35, p=0 .044 and r= 0 .43, p=0 .013 respectively) . 
The stage of fibrosis was proportional to plasma levels 
of insulin (rs=0 .46, p=0 .007), C-peptide (rs=0 .53, p=0 .002), 
Pro-C3 (rs=0 .65, p<0 .001) and was inversely related to GC 
(rs= - 0 .34, p=0 .050) . Pro-C3 levels were inversely related 
to GC (r= -0 .35, p=0 .050) but not to Hep-IR and AT-IR . 
By using published Pro-C3 cut-offs, NAFLD at high risk 
of progression had higher insulin and C-peptide levels, 
liver fat and lower GC (Table 1) . For the same cut-off, the 
ability of Pro-C3 to diagnose F≥3 using AUROC was 0 .96 
(CI 0 .84-0 .99; PPV 60, NPV 96); the AUROC for combined 
Pro-C3 and C-peptide further increased to 0 .98 (CI 0 .86-1; 
PPV 88, NPV 100) . Conclusions In non-diabetic subjects 
with NAFLD, liver fibrosis and fibrogenesis are associated 
with insulin secretion and decreased glucose uptake in the 
muscle suggesting an important role of peripheral IR in 
the onset and progression of NASH .
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Racial Disparities in the Relationship between 
Metabolic Syndrome Severity and the Risk of 
Mortality in Adults with Non-alcoholic Fatty 
Liver Disease
Mohamed I. Elsaid1, Vinod K. Rustgi2; 1Epidemiology, Rutgers, 
The State University of New Jersey, New Brunswick, NJ; 2Gas-
troenterology, Robert Wood Johnson School of Medicine, 
New Brunswick, NJ

Background: The relationship between Metabolic 
Syndrome (MS), race and Non-Alcoholic Fatty Liver Disease 
(NAFLD) is not fully understood, as all studies to date did 
not account for the combined effects of all 5 metabolic 
features . The Metabolic Syndrome Severity Score (MetS) 
is a validated summary score that encapsulates the effects 
of all 5 metabolic features . Our goal was to use the MetS 
to examine the overall and race-specific associations 
between MS severity and the risk of all cause mortalities 
among adults with NAFLD . Methods: We analyzed mortal-
ity-linked data for 8,746 adults age 20 to 74 years from the 
Third National Health and Nutrition Examination Survey 
(NHANES III) . NAFLD was defined as moderate, or severe 
hepatic steatosis on ultrasound and absence of hepatitis 
B, hepatitis C, iron overload and excessive drinking . All 
five metabolic features were used to calculate gender-
race specific MetS Z-scores, which were transformed to 4 
percentiles-based categories (none 0-50th, low 51st-75th, 
moderate 76th-90th, high 90th+) . Cox proportional hazard 
models adjusting for age, gender, income, marital status, 
education, smoking, BMI, physical activity, diet, history of 
cancer, stroke, myocardial infarction, and congestive heart 
failure were used to test the associations between NAFLD, 
MS severity and race . Results: A total of 1768 deaths were 
observed, of which 662 had NAFLD . The prevalence of 
moderate to high MS severity was higher among NAFLD 
adults (52 .69% vs .14 .26% no NAFLD) . NAFLD was not 
associated with increase mortality risk . Among all partic-
ipants, one level increase in MS severity was associated 
with higher risk of mortality . Adults with NAFLD and high 
MS severity had the highest mortality risk, Hazard Ratio 
(HR) 2 .67 (95%CI; 1 .65, 4 .32) (Table) . Significant racial 
disparities in the effect of MS severity on mortality were 
only observed among adults with NAFLD . Among NAFLD 

patients with moderate MS severity, Black non-Hispanics 
had 2 .16 (95%CI; 1 .15, 4 .07) times the risk of mortality 
compared to Whites non-Hispanics . The largest effect of 
MS severity on mortality was detected for Mexican-Amer-
icans HR 3 .21 (95%CI; 1 .25, 8 .26) . Conclusion: The MetS is 
a clinically accessible tool for predicting mortality risk for 
NAFLD patients with severe MS . The effect of MS severity 
on mortality is more significant for Mexican-Americans 
and Black non-Hispanics with NAFLD .

† Adjusted Hazard Ratios and 95% Confidence Intervals

§ Reference to no metabolic severity
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The Impact Of Obeticholic Acid (OCA) On 
Atherogenic Lipoproteins In Nonalcoholic 
Steatohepatitis
Arun J. Sanyal1, Mark L. Van Natta2, Goro Yamada2, Mar-
gery A. Connelly3, Mohammad Siddiqui1, Julia Wattach-
eril4, Brent A. Neuschwander-Tetri5, Naga P. Chalasani6, 
Kris V. Kowdley7, Anna Mae Diehl8, Melissa J. Contos1, Cyn-
thia A. Behling9; mosiddiq@gmail.com; 1Virginia Common-
wealth University, Richmond, VA; 2John Hopkins, Baltimore, 
MD; 3LabCorp, Richmond, VA; 4Columbia University, New 
York, NY; 5St. Louis University, St. Louis, OH; 6Indiana Univer-
sity, Indianapolis, IN; 7Swedish Medical Center, Seattle, WA; 
8Duke University, Durham, NC; 9UCSF, San Francisco, CA

: Small dense LDL (sdLDL) is more atherogenic than large 
LDL particles . NASH is associated with increased choles-
terol synthesis and sdLDL . OCA improves the histolog-
ical severity of NASH but increases LDL-C . The impact of 
OCA on LDL particle size and the mechanisms involved 
remain to be defined . Aims: To determine the impact of 
OCA and histological response on LDL particles . Methods: 
Samples from subjects enrolled in the FLINT trial of OCA 
(n=99) and placebo (n=99) on whom baseline and end of 
treatment (EOT) biopsies were available were analyzed . 
Lipoprotein analysis was performed using NMR . Results: 
At entry, both treatment groups were comparable with 
respect to total cholesterol, LDL-C, triglyceride-rich parti-
cles (VLDL) and VLDL and LDL particle size distribution . 
12 weeks after randomization, LDL-C increased signifi-
cantly with OCA vs placebo (+25 vs -6 mg/dL, p<0 .0001) 
and then trended downwards until EOT . There was a 
highly significant decrease in large VLDL particles with 
OCA vs placebo (-3 vs 0 nmol/L, p=0 .0008) and medium 
VLDL (-3 vs +2 nmol/L, p=0 .04), which trended upwards 
and were no longer significant at EOT . This was accom-
panied by a corresponding increase in small VLDL with 
OCA vs placebo (+13 vs -6 nmol/L, p< 0 .001) at 12 weeks . 
Changes in triglyceride and cholesterol concentration in 
triglyceride-rich lipoproteins were similar at 12 weeks with 
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OCA vs placebo (-1 vs -1 mg/dL, p=0 .97) and at EOT (-3 
vs -3 mg/dL, p=0 .87) . ApoB, a marker of VLDL secretion, 
increased (week 12) with OCA vs placebo (+16 vs -4 mg/dL, 
p<0 .0001) . At 12 weeks, a decrease in VLDL size, a function 
of VLDL triglyceride, was accompanied by an increase in 
large LDL with OCA vs placebo (105 vs -7 nmol/L, p<0 .0001) 
and non-significant change in sdLDL-C (+94 vs -40 nmol/L, 
p=0 .10) . The levels of sdLDL-C remained similar across 
treatment groups throughout the trial . In the placebo 
arm, histological response (vs nonresponse) was associated 
with greater mean change from VLDL cholesterol (-3 .6 vs 
0 .4 nmol/L, p< 0 .08), LDL-C (-16 vs -3 mg/dL, p<0 .04), large 
LDL (-89 vs 8 nmol/L p< 0 .02) . In the OCA arm, histolog-
ical response (δ NAS≤2) was associated with the following 
changes: LDL particles (-62 vs 184 nmol/L, p< 0 .06), LDL-C 
(17 .4 vs 34 mg/dL, p< 0 .02), sdLDL (18 vs 139 nmol/L, p< 
0 .09) . None of the lipoproteins changed significantly with 
resolution of NASH in either arm . Conclusions: The data 
are compatible with the hypothesis that OCA decreases 
VLDL size resulting in LDL less susceptible to lipases and 
thus larger in size . Improvement in disease activity was 
associated with lower LDL-C in both arms underscoring the 
relevance of cholesterol in NASH . 
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Nonalcoholic Steatohepatitis (NASH) Impairs 
Ventricular Diastolic Distensibility And Function 
Independent Of Underlying Type 2 Diabetes Or 
Hypertension
Mohammad Siddiqui1, Oliver Rider2, Ines Abdesselam2, 
Rebecca Collen1, keri hildick3, Robert E. Cadrain1, Joel L. Stein-
berg1, Michael O. Idowu1, Melissa J. Contos1, Stefan Neu-
bauer2, Arun J. Sanyal1; 1Virginia Commonwealth University, 
Richmond, VA; 2Oxford, Oxford, United Kingdom; 3Prespec-
tum Diagnostics, Oxford, United Kingdom

Despite increased cardiac mortality in NAFLD, especially 
NASH, there is a paucity of data on myocardial dysfunc-
tion and its relationship to severity of NAFLD . HYPOTH-
ESIS: NAFLD, especially NASH, is independently associated 
with myocardial dysfunction . AIMS: (1) Define the physio-
logical profile of NAFLD-associated myocardial function, 

and (2) Relate the changes to NAFLD histology and (3) 
determine the factors predicting myocardial dysfunction . 
METHODS: Subjects with biopsy-proven NAFLD within 6 
months were enrolled . Exclusion criteria included symp-
tomatic heart failure and cirrhosis (to exclude effects of 
cirrhotic cardiomyopathy) . Validated MRI protocols were 
used to measure the following: Systolic function: Ejection 
fraction (EF), Indexed-end systolic volume (ESV), stroke 
volume (SV), cardiac index (CI), Diastolic function: indexed 
diastolic volume (EDV), and Remodeling: Left ventricular 
mass to volume ratio (LVMR) and indexed myocardial 
mass . Liver histology was assessed in a masked manner 
using NASH CRN criteria . The impact of steatosis, inflam-
mation, ballooning and fibrosis were assessed by Pearson 
correlations . ANOVA was used to compare continuous 
variables in NAFL vs NASH, NAFLD activity score < 4 vs > 
4, and fibrosis stage < 2 vs 2 or higher . Regression analysis 
was used to identify independent predictors of myocardial 
dysfunction . RESULTS: 27 subjects with NAFLD (NAFL= 7, 
NASH= 20) and 19 lean controls were studied . 13 subjects 
had type 2 diabetes (T2DM) and 17 had hypertension . (1) 
Physiological profile: NAFLD (vs controls) was associated 
with lower ESV (19 vs 25 ml, p< 0 .0001), EDV (57 vs 71 
ml, p< 0 .001), SV (38 vs 41 ml, p< 0 .04) and higher LVMR 
(0 .9 vs 0 .69, p< 0 .0001) . (2) Relationship to histology: In 
those with NAFLD, NASH (vs NAFL) was associated with 
lower EDV (69 vs 53 ml p< 0 .003), ESV (21 vs 17 ml, p< 0 .08) 
and SV (47 vs 36 ml, p< 0 .006) . There were no differences 
in cardiac parameters between those with NAS < 4 vs 4 
or more . Fibrosis stage was related to LVMR (r=0 .34, p= 
0 .06) but not to other cardiac parameters . (3) Predictive 
factors: Multivariable regression with age, BMI, T2DM and 
hypertension as covariates revealed the presence of NASH 
to be the only independent predictor of EDV (β -15, p< 
0 .006) and SV (β -11, p< 0 .007) . Lobular inflammation (β 
9, p< 0 .04) and ballooning (β -8 .7, p< 0 .02) severity but 
not steatosis or fibrosis also independently predicted EDV . 
CONCLUSIONS: Diastolic dysfunction (decreased diastolic 
distension, reduced stroke volume) and myocardial remod-
eling occurs in asymptomatic patients with NASH indepen-
dent of age, BMI, T2DM or hypertension . 
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Long-term Clinical Outcomes and Mortality 
Related to Nonalcoholic Steatohepatitis: 
Predictions of a Mathematical Model
Sumeyye Samur1,2, Chin Hur1,2, Kathleen E. Corey1,2, 
Emily D. Bethea1,2, Anthony Samir1,2, Rohit Loomba3,4, Jag-
preet Chhatwal1,2; 1Massachusetts General Hospital, Boston, 
MA; 2Harvard Medical School, Boston, MA; 3Division of Gas-
troenterology and Hepatology, University of California at San 
Diego, La Jolla, CA; 4NAFLD Research Center, University of 
California at San Diego, La Jolla, CA

Background: Nonalcoholic steatohepatitis (NASH) affects 
5% of the U .S . population and is currently the second most 
common indication for liver transplantation . Several phar-
macological treatments for NASH are in early stages of 
development; however there is still limited understanding 
of the natural history of the disease . Our objective was to 
predict long-term clinical outcomes in patients with NASH 
by fibrosis state . Methods: We developed a mathematical 
model that simulated the life course of NASH patients as 
they progressed through the stages of the natural history: 
including NASH fibrosis states (F0–F4), decompensated 
cirrhosis, and hepatocellular carcinoma (HCC) . Patient 
characteristics in the model were based on the NASH 
Clinical Research Network data . The model accounted 
for both liver-related and non-liver-related mortality in 
NASH patients . Disease progression rates and mortalities 
were derived from published meta-analyses and obser-
vational studies . Model-predicted overall survival was 
independently validated with a published 15-year obser-
vational study . Results: The model simulating life course 
of patients with NASH predicted that 15-year liver-related 
mortality in patients with NASH F1, F2, F3, and F4 was 
1 .9%, 4 .3%, 7 .6%, and 27 .3%, respectively (Figure) . The 
corresponding non-liver-related mortality was 29 .5%, 
32 .2%, 34 .9% and 39 .5%, respectively . The 15-year patient 
survival by F1, F2, F3, F4 stages was 61 .6%, 56 .9%, 51 .0% 
and 28 .4%, respectively . The average time of progression 
to decompensated cirrhosis for F1, F2, F3 and F4 patients 
was 17 .3, 13 .9, 11 .9, and 6 .9 years, respectively; and for 
HCC was 17 .4, 13 .9, 12 .0, and 7 .2 years, respectively . 
Conclusions: Our validated model provides data regarding 
the long-term clinical outcomes and mortality risk related 
to NASH, which may guide clinicians and patients about 
the need for interventions based on fibrosis stage . Effec-
tive therapeutics are needed to reduce NASH-associated 
mortality .

Mortality in NASH patients by fibrosis stage
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Birth Cohort Effects on Cirrhosis Incidence from 
1997-2015: A Population-based Study
Jennifer A. Flemming1,2, Yvonne Dewitt2, James Saperia3, 
Patti Groome4,2, Christopher Booth4,2; 1Medicine and Public 
Health Sciences, Queens University, Kingston, ON, Canada; 
2Institute for Clinical Evaluative Sciences, Queen’s University, 
Kingston, ON, Canada; 3Medicine, Queen’s University, Kings-
ton, ON, Canada; 4Public Health Sciences, Queen’s University, 
Kingston, ON, Canada

Non-alcoholic fatty liver disease (NAFLD) is present in 
30% of the general population and is an important public 
health risk for developping cirrhosis . The epidemiology 
of cirrhosis in the era of NAFLD is not well described . 
We report secular trends in cirrhosis epidemiology using 
population-level data . Methods: Retrospective popu-
lation-based study from Ontario, Canada using linked 
administrative health data-sets . All patients ≥ 18 years with 
cirrhosis diagnosed from 1997-2015 were identified using 
a validated case definition . We calculated adjusted annual 
standardized incidence rates (ASIR) and prevalence rates 
(ASPR) in the general population by age, birth-cohort, 
and sex . We used an Age-Period-Cohort (APC) approach 
to assess the independent association of birth cohort 
to cirrhosis incidence . Results: 196,342 individuals with 
cirrhosis were identified; median age was 57 years (IQR 
46-67); 62% were male . The ASIR overall increased over the 
study (63/100,000 person-years in 1997 vs . 107 .9/100,000 in 
2015) as did the prevalence (ASPR: from 0 .37% in 1997 to 
0 .92% in 2015) . Age-specific ASIRs by birth cohort showed, 
for instance, that cirrhosis incidence at age 60 was higher 
in ‘Baby-boomers’ (born 1945-1965) compared to those 
born 1925-1944 (154/100,000 and 123/100,000 respec-
tively) . At younger ages, cirrhosis incidence was higher 
in the ‘Gen X’ (born 1966-1979) (38 .4/100,000 at age 32) 
and ‘Millennial’ generations (born >1980) (29 .6/100,000 at 
age 32) compared to the ‘Baby-boomers’ (24 .6/100,000 at 
age 32) . Using APC modeling and a reference group born 
in 1951, cirrhosis incidence in those born in, for example, 
1966 was 33% higher (IRR 1 .33: 95% CI 1 .31-1 .36, P < .001); 
and was 59% higher if born in 1980 (IRR 1 .59: 95% CI 1 .54-
1 .65, P < .001) . The increase in cirrhosis incidence appears 
more rapid in women than men (table) . Conclusions: The 
incidence of cirrhosis has increased over the past two 
decades and affects almost 1% of the general population . 
Rates are increasing most in more recent birth cohorts and 
among women . Given that the younger birth cohorts are 
experiencing diabetes and obesity epidemics, our results 
suggest that NAFLD may be responsible for increasing 
cirrhosis rates that portend a looming public health crisis .
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Incidence rate ratios for cirrhosis with adjustment for age 
and period using APC analysis (compared to birth year 1951) .

P < .001 for all

Disclosures:

The following people have nothing to disclose: Jennifer A . Flemming, 
Yvonne Dewitt, James Saperia, Patti Groome, Christopher Booth

2154
Clinical features and risk factors associated 
with NAFLD in non-obese type 2 diabetes 
patients
Takeshi Ichikawa1, Itaru Oi1, Masayuki A. Fujino1,2; 1Depart-
ment of Gastroenterology and Hepatology, Itabashi Chuo 
Medical Center, Tokyo, Japan; 2Hasune Royal Clinic, Tokyo, 
Japan

Background and Aims: Although non-obese type 2 
diabetes (T2DM) patients appear to be recognized more 
frequently in Asia, the clinical features of non-alcoholic 
fatty liver disease (NAFLD) in these patients have not 
been clarified . We aimed to study the prevalence and 
clinical features of NAFLD in non-obese patients with 
T2DM . Methods: The diagnosis of NAFLD was based on 
the following criteria: the detection of hepatic steatosis 
by imaging; ethanol intake <30 g/day for males or <20 g/
day for females; and the exclusion of other chronic liver 
disease . Obesity was defined as BMI of ≥25 kg/m2 . The char-
acteristics associated with NAFLD in non-obese patients 
with T2DM were analyzed . Results: The study population 
included 391 patients with T2DM: male, 64 .5%; mean age, 
64 .5 years; mean BMI, 25 .2 kg/m2; 54 .2% of the patients 
were non-obese and 17 .1% showed abnormal ALT levels . 
Overall the prevalence of NAFLD in patients with T2DM 
was 46 .5% . The prevalence of NAFLD in non-obese patients 
(35 .4%) was significantly lower than that in obese patients 
(59 .8%; p<0 .0001) . The multivariate analysis confirmed 
that BMI (OR 1 .29, 95%CI 1 .05-1 .60, p=0 .017), HDL choles-
terol (OR 0 .96, 95%CI 0 .94-0 .98, p=0 .001), HbA1c (OR 1 .31, 
95%CI 1 .10-1 .57, p=0 .003), ALT (OR 1 .07, 95%CI 1 .04-1 .10, 
p<0 .0001) and splenomegaly (OR 7 .63, 95%CI 2 .04-33 .73, 
p=0 .004) were independent risk factors for NAFLD in 
non-obese T2DM . The prevalence of splenomegaly, which 
is a clinical feature of portal hypertension, was signifi-
cantly higher in non-obese T2DM patients with NAFLD 
than in those without NAFLD (16 .0 vs . 5 .2%, p=0 .008) . 
Among obese T2DM patients, HDL cholesterol, HbA1c and 
ALT remained to be independently associated with NAFLD, 
while age was inversely associated with NAFLD . The 
prevalence of splenomegaly was 17 .8% in obese T2DM 
patients with NAFLD and 8 .5% in those without NAFLD 
(p=0 .080) . Among patients with NAFLD, the prevalence 
of predicted advanced fibrosis based on the FIB-4 index 
and AST/ALT ratio was significantly higher in non-obese 
patients than in obese patients (13 .3 vs . 3 .7%, p=0 .017 
and 69 .3% vs . 49 .5 %, p=0 .008, respectively) . The absence 
of advanced fibrosis based on NAFLD fibrosis score tended 
to be lower in non-obese patients than in obese patients 
(22 .7 vs . 35 .5%, p=0 .063) . Conclusion: One-third of the 
non-obese Asian T2DM patients have NAFLD . The presence 
of NAFLD, particularly in non-obese patients with T2DM, 

suggests the development of advanced fibrosis and portal 
hypertension . These non-obese patients with NAFLD may 
benefit from weight loss, even when they have a BMI that 
is within the normal range .
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Fatty Liver Prevalence in Hepatitis C patients 
after Sustained Virological Response with 
Direct-Acting Antivirals
Mazen Noureddin1, Micaela Wong2, Shelly C. Lu1, 
Arun J. Sanyal3, Edward A. Mena2; 1Cedars Sinai Medical Cet-
ner, Beverly Hills, CA; 2California Liver Research Institute, Pas-
adena, CA; 3Virginia Commonwealth University, Richmond, 
VA

BACKGROUND: Nonalcoholic fatty liver disease (NAFLD) 
occurs as a sole disease but may accompany other liver 
diseases, including hepatitis C (HCV) . Even after a sustained 
virological response (SVR), fatty liver may remain in HCV 
patients, with patients excluded from NAFLD clinical trials 
due to HCV history . Post-SVR screening for steatosis is not 
a standard of practice . AIMS: Estimate the prevalence and 
severity of fatty liver post-SVR in HCV patients . METHODS: 
In a prospective study, we performed transient elastog-
raphy TE (FibroScan) to measure fibrosis score before 
and after completion of HCV direct-acting antivirals . 
Controlled Attenuation Parameter (CAP) was performed 
to quantify liver fat only post-SVR; the technology was not 
available at the study’s start . The median duration of TE 
performance post SVR was 47 weeks . Patients were told to 
fast for 4 hours prior to TE . Patients were excluded if they 
had >1 drink/day for women and > 2 for men . RESULTS: 
101 patients with history of HCV and achieved SVRs were 
included . Forty-Nine patients were male; 36% white; 
25% Hispanic; 90% diabetic; 73% hypertensive; average 
age 59 .8±11 .1 years; body mass index (BMI) 27 .6±6 .9 kg/
m2; genotypes 1 (86%), 2 (13%), 4 (1%); genotype 3 was 
excluded as steatosis is due to a different etiology in 
these patients . Post-SVR there were decreases from base-
line in ALT (62 .3±62 .4 to 17 .7±12 .3U/L), AST (51 .4 ±40 .6 to 
21 .5±8 .0 U/L) and fibrosis score (7 .4±1 .9 to 6 .1±3 .6 kPa) (P 
values < 0 .05) . Post-SVR 48 patients (47 .5%) had steatosis 
on CAP (defined as cut off ≥ 248 dB/m); of these, 6 .25% 
had advanced fibrosis (score ≥ 11 kPa); no patients without 
steatosis had advanced fibrosis; none of the steatotic 
patients had advanced fibrosis at baseline . There was no 
weight change from baseline in patients with or without 
steatosis . Patients with steatosis had higher BMI (29 .1±6 .6 
vs 26 .2±7 .0 kg/m2), glucose (107 .8±30 .5 vs 96 .4±11 .1 
mg/dL), ALT (20 .4±16 .5 vs 15 .2±4 .9 mg/dL), CAP score 
(297 .0±37 .3 vs 214 .1±26 .6 dB/m) and fibrosis score (7 .0 ± 
4 .8 vs 5 .3±1 .4 kPa); P values <0 .05 . Interestingly, compared 
to baseline, both patients with and without steatosis had 
change in fibrosis score post-SVR (7 .8±1 .7 vs 7 .0± 4 .7 kPa 
and (7 .0±2 .1 vs 5 .3±1 .4 kPa); alternatively, . P value <0 .05 .) 
and therefore patients with steatosis continued to have 
clinically significant stiffness (≥7 kPa) . CONCLUSIONS: Fatty 
liver was very common in HCV patients post-SVR . These 
patients continued to have mean fibrosis score ≥7 kPa 
compared to 5 .3 kPa in those without fatty liver; some had 
advanced fibrosis . Long term follow up is needed to assess 
steatosis and fibrosis in HCV patients post-SVR .
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Early body weight reduction after the admin-
istration of SGLT-2 inhibitor is an independent 
factor contributed to rapid improvement of 
NAFLD
Takamasa Ohki1,2, Mayuko Kondo1, Nobuo Toda1; 1Gastroen-
terology, Mitsui Memorial Hospital, Tokyo, Japan; 2Hepatol-
ogy, Shioda Hospital, Katsu-ura, Japan

Background and aims: Sodium-glucose co-transporter 2 
(SGLT-2) inhibitors are the newest class of oral diabetes 
agents available on the market . An important advan-
tage of SGLT-2 inhibitors is their favorable effect on the 
reduction of body weight (BW) . The aim of this study is to 
elucidate the effectiveness of SGLT-2 inhibitors as a treat-
ment for NAFLD patients with type 2 diabetes mellitus 
(T2DM) . Methods: We retrospectively enrolled consecutive 
94 Japanese NAFLD patients with T2DM who were treated 
with SGLT-2 inhibitors between 2014 April 1 and 2016 
November . The last follow-up date was 2017 February 28 . 
We divided these patients into two groups according to 
the BW reduction rate after 8 weeks administration of 
SGLT-2 inhibitor (BW reduction rate equal to 2 .0% or more 
than 2 .0%; BWR-group N = 41, BW reduction rate less than 
2 .0%; CON-group N = 53) . We compared the changes of 
laboratory data including liver inflammation and fibrosis 
score between the two groups . We also assessed the factors 
which contributed to the improvement of NAFLD using 
COX hazard multivariate analysis . Alteration of NAFLD was 
defined as normalization of ALT level with reduction of 
FIB-4 index . Results: The median dosing period of SGLT-2 
inhibitors was 547 days . There were no significant differ-
ences about patient backgrounds including laboratory 
data and treatment period of SGLT-2 inhibitors between 
the two groups . At the end of follow-up, fast blood 
glucose level significantly improved in both groups (157 
to 135 mg/dl; P = 0 .003 in BWR-group, and 177 to 149 mg/
dl; P = 0 .03 in CON-group) . Although, alteration of NAFLD 
was observed in 21 (51 .2%) patients of BWR-group and 
24 (45 .3%9 patients of CON-group (P = 0 .68) at the end 
of follow-up, cumulative improvement rate of NAFLD was 
significantly differed between the two groups showing 30, 
60 and 180 days of 12 .9%, 26 .3%, 41 .4% in BWR-group, 
3 .2%, 6 .4% and 27 .3% in CON group, respectively (P<0 .01) . 
Multivariate analysis indicated that BW reduction equal 
to or for more than 2 .0% within 8 weeks (HR: 0 .20 per, 
P<0 .01), combination use of insulin (HR: 0 .42, P = 0 .028), 
and platelet counts (HR: 0 .91 per 1 .0x104/μL, P = 0 .009) as 
factors which contributed to the improvement of NAFLD . 
Conclusions: The administration of SGLT-2 inhibitors led 
not only good glycaemic control but also alteration of 
NAFLD with a favorable effect of BW reduction . BW reduc-

tion equal to or for more than 2 .0% within 8 weeks after 
the administration of SGLT-2 inhibitor was an indepen-
dent factor contributed to rapid improvement of NAFLD .
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Increased risk of venous thromboembolism 
in patients with cirrhosis due to non-alcoholic 
steatohepatitis
Blake A. Niccum1, Alex Zimmet1, Nicolas M. Intagliata2, Pat-
rick G. Northup2, Stephen H. Caldwell2, Curtis K. Argo2, Jon-
athan G. Stine2; 1University of Virginia School of Medicine, 
Charlottesville, VA; 2Gastroenterology & Hepatology, Univer-
sity of Virginia Health System, Charlottesville, VA

BACKGROUND: In general, patients with cirrhosis are at 
increased risk for venous thromboembolism (VTE) and 
portal vein thrombosis (PVT) . Cirrhosis due to non-alco-
holic steatohepatitis (NASH) appears to be particularly 
pro-coagulable, as recent reports document increased PVT 
risk in this patient population . The association between 
NASH and VTE remains less explored . We investigated 
the relationship between NASH and possible hypercoag-
ulability further and hypothesize that patients with NASH 
cirrhosis are at increased risk for VTE . METHODS: Data on 
adult hospitalized patients with cirrhosis and VTE (deep 
vein thrombosis and/or pulmonary embolism) between 
November 1, 2010 and December 31, 2015 were obtained . 
Cases with VTE were matched by age +/- 5 years, gender, 
and Model for End stage Liver Disease (MELD) score +/- 2 
to corresponding controls without VTE . NASH was defined 
by liver histology or cryptogenic cirrhosis in the presence 
of metabolic risk factors in the absence of significant 
alcohol intake . Adjusted multivariable logistic regression 
was performed to assess for independent risk factors for 
VTE . RESULTS: Two hundred and ninety subjects (145 
matched pairs) with mean age of 58 .4+/-11 .8 years and 
mean MELD score of 16 .0+/-7 .2 were included in our anal-
ysis . 62% of subjects were male . Most common etiologies 
of cirrhosis were NASH (38%), chronic hepatitis C (26%), 
and alcoholic liver disease (24%) . Baseline characteristics 
were similar between cases and controls; notable excep-
tions included a history of prior VTE (22 .1% VTE vs . 3 .5% 
no VTE, p<0 .001), acute infection (46 .9% VTE vs . 31 .5% 
no VTE, p=0 .007), and platelet count (153 .5 k/μL, 95% CI 
135 .7-171 .3 VTE vs . 115 .0 k/μL, 95% CI 103 .1 – 126 .9 no 
VTE, p<0 .001) . Independent risk factors for VTE included 
NASH (OR 2 .46, 95% CI 1 .07-5 .65, p=0 .034), prior VTE (OR 
7 .12, 95% CI 1 .99-25 .5, p=0 .003), and presence of portal 
vein thrombosis (OR 2 .18, 95% CI 1 .03-4 .58, p=0 .041) . 
Thrombocytopenia was associated with decreased risk of 
VTE (OR 0 .49, 95% CI 0 .26-0 .95, p=0 .035) . CONCLUSION: 
NASH cirrhosis is an independent risk factor for the devel-
opment of VTE among cirrhosis patients, providing further 
evidence that NASH is a hypercoagulable state . While all 
hospitalized patients with cirrhosis should be considered 
for chemical thromboprophylaxis in a manner similar to all 
general medical patients, those with NASH cirrhosis are at 
particularly high risk and a high-index of suspicion for VTE 
should be reserved in these patients if thromboprophylaxis 
is not administered when hospitalized .
Disclosures:
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2158
Validity of Noninvasive Scores to Detect Nonal-
coholic Fatty Liver Disease and its Advanced 
Form in Patients with Type 2 Diabetes.
Amandeep Singh1, Rocio Lopez1, Eric Lawitz2, Fred Poor-
dad2, Naim Alkhouri2; 1Department of Gastroenterology and 
Hepatology, The Cleveland Clinic Foundation, Cleveland, OH; 
2Department of Gastroenterology and Hepatology, The Texas 
Liver Institute, San Antonio, TX

Background: Recent guidelines from the European Asso-
ciation for the Study of the Liver recommended screening 
for nonalcoholic fatty liver (NAFLD) and case finding of 
advanced disease defined as the presence of nonalcoholic 
steatohepatitis (NASH) with fibrosis in patients with type 
2 diabetes (T2D) . Due to the high prevalence of NAFLD in 
diabetics, inexpensive noninvasive scores are needed to 
replace costly imaging tests and liver biopsy . The aim of 
this study was to assess the accuracy of commonly used 
noninvasive scores to predict the presence of NAFLD and 
its advanced form in a large cohort of diabetics in the real 
life settings . Methods: Using ICD-9 codes, all patients with 
the diagnosis of T2D who had a liver biopsy were reviewed 
and a retrospective chart analysis was done . Patients with 
secondary causes of hepatic steatosis (excessive alcohol 
consumption, hepatitis C, Wilson disease, lipodystrophy, 
starvation, parenteral nutrition) or with incomplete data 
to calculate the scores were excluded . Liver biopsy results 
were noted and evaluated for any evidence of steatosis, 
NASH or fibrosis . Hepatic steatosis index (HSI) was calcu-
lated to predict the presence of NAFLD . In addition, AST/ 
ALT ratio, AST to platelet ration index (APRI), FIB-4 index, 
and NAFLD fibrosis score (NFS) were calculated to predict 
advanced disease . Sensitivity, specificity, and area under 
the ROC curve (AUC) were calculated to predict the overall 
accuracy of each score . Results: A total of 1300 subjects 
met the inclusion criteria of having T2D and liver biopsy 
for suspected NAFLD . Overall, 95% of the population was 
overweight or obese (BMI > 25 kg/m2) . 75% were on oral 
hypoglycemic agents and 31 .2 % were on insulin therapy . 
The mean duration from diagnosis of T2D to liver biopsy 
was 31 ± 43 months . Biopsy showed NAFLD in 84 .1% with 
NASH being present in 58 .9% and any fibrosis in 66 .8% 
of those with NAFLD . In comparison to liver biopsy, HSI 
had high sensitivity (93%) but poor specificity (9%) for 
predicting the presence of NAFLD with an AUC of 0 .51 
(95% CI, 0 .47, 0 .56) . For the diagnosis of advanced disease 
(NASH with fibrosis), AST/ALT ratio, APRI, FIB-4 and NFS 
had reasonable specificities of 81 .7%, 96 .3%, 93%, 70 .3% 
but poor sensitivities of 20 .2 %, 8 .6%, 24 .2% and 44 .6% 
respectively . Conclusion: In this large cohort of adult 
patients with T2D and biopsy-proven NAFLD, HSI had high 
sensitivity but poor specificity for predicting steatosis and 
other commonly used fibrosis scores had poor sensitivity 
for predicting advanced disease defined as the presence 
of NASH with fibrosis . Development of reliable biomarkers 
for NAFLD/ NASH in diabetics is urgently needed .
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2159
Search for Rare Mutations in Metabolic Path-
ways Associated with Nonalcoholic Fatty Liver 
Disease: The role of Glucokinase regulator 
(GCKR) Sequence Variation
Silvia C. Sookoian1, Tomas Fernández Gianotti2, 
Hernán Dopazo3, Cristian O. Rohr3, Gustavo O. Castaño4, 
Carlos J. Pirola2; 1Clinical and Molecular Hepatology, 
IDIM-CONICET, Ciudad Autonoma de Buenos Aires, Argen-
tina; 2Molecular Genetics and Biology of Complex Diseases, 
IDIM-CONICET, CABA, Argentina; 3Biomedical Genomics and 
Evolution Laboratory, Genetics and Evolution UBA-CONICET, 
CABA, Argentina; 4Liver Unit, Medicine and Surgery Depart-
ment, Hospital Abel Zubizarreta, CABA, Argentina

Background: Exploration of plasma metabolome revealed 
that patients with NAFLD and Metabolic Syndrome show 
deregulated levels of amino acids, including enhanced 
glutamic acid / glutamine ratio . NAFLD is associated with 
altered transamination reactions, changes in the expres-
sion of genes of the mitochondrial oxidative phosphoryla-
tion chain, as well as metabolic perturbations at the Krebs 
cycle (TCA) level . Furthermore, significant progress towards 
understanding the genetic component of NAFLD has been 
made, which uncovered common variants associated with 
small effects on the disease susceptibility/severity . We 
hypothesized that the discovery of rare disease-associ-
ated variants in metabolic enzyme genes might be a novel 
mechanism to explain the NAFLD phenotype . Hence, we 
performed an exploration of sequence variation in four-
teen genomic loci that encode metabolic enzymes of the 
TCA-cycle, which included enzymes of the mitochondrial 
matrix involved in glutamine and glutamate metabolism 
(GLUD1/GLUD2/GLUL/GLS GLS2), ACO2 (involved in the 
second step of the TCA-cycle), DLST (2-oxoglutarate-de-
hydrogenase complex), isocitrate (IDH1/IDH2/IDH3A/
IDH3B), malate and oxoglutarate dehydrogenases (MDH1 
and OGDH), and glucokinase regulator (GCKR) . Methods: 
Sequencing of exons, exon-intron boundaries and 5’ and 
3'-UTR regions (62 .1 Kb) was performed by next gener-
ation sequencing (> 60X coverage) . Patients with NAFLD 
diagnosed by liver biopsy were included (n = 64); subjects 
without NAFLD/MetS (n =32) served as controls . Results: 
Deep sequencing revealed a total of 132 single nucleotide 
polymorphisms (SNPs), including 17 novel SNPs . Clinical 
associations focused on nonsynonymous-SNPs showed a 
rare frameshift-mutation in exon 9 of GCKR (rs149847328 
p .Arg227Ter, MAF<0 .001) in a 48-years old patient with 
NAFLD, who had personal and family history of diabetes 
and hypertension in youth . Analysis of paired-liver biop-
sies at baseline and follow-up (5-years apart) showed 
progression of liver fibrosis from stage 0 to cirrhosis . 
Functional variant effect-prediction showed a high prob-
ability of deleterious effect (this variant introduces a 
stop-codon); previous in vitro mutagenesis experiment 
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suggested that p .Arg227Ter removes about two thirds of 
the protein length . Conclusions: The NAFLD phenotype 
could be modulated by rare variants, in particular its meta-
bolic profile . GCKR, which is considered a susceptibility 
candidate gene for the Maturity-Onset Diabetes of the 
Young-(MODY), might be involved in the pathogenesis of 
NAFLD . A search for this mutation might be recommended 
in NAFLD patients, particularly if they are young, and have 
family history of diabetes and hypertension .
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Clinical and histological characteristics of 
nonalcoholic fatty liver disease in Japanese 
non-obese patients
Toshihide Shima1, Hirohisa Oya1, Yasuhide Mitsumoto1, 
Kyoko Sakai3, Masayuki Mizuno1, Yoshihiro Kanbara2, 
Takeshi Okanoue1; 1Gastroenterology and Hepatology, 
Saiseikai Suita Hospital, Suita, Japan; 2Hepato-Biliary-Pancre-
atic Surgery, Saiseikai Suita Hospital, Suita, Japan; 3Clinical 
Laboratory, Saiseikai Suita Hospital, Suita, Japan

Background & Aims: Although nonalcoholic fatty liver 
disease (NAFLD) is strongly associated with obesity, some 
patients (pts) develop NAFLD despite having normal body 
mass index (BMI) . Recently it was reported that non-obese 
(non-OB) Chinese NAFLD pts (n=72) tend to have less-se-
vere disease than obese (OB) pts (Hepatology 2017) . 
However, the details of non-OB pts have not been clarified 
yet . We compared histological and clinical characteristics 
and genetic backgrounds between two groups . Patients 
and Methods: Biopsy-proven 849 Japanese NAFLD (421 
males, 428 females, average age: 52 and 62 years) were 
enrolled . Genome-wide association study (GWAS) was 
done . The cut-off of obesity in Asia is 25kg/m2 of BMI . A p 
value <0 .01 was considered statistically significant . Results: 
1) Among 849 NAFLD pts, 248 (29 .2%) pts were non-OB . 
Gender proportion of non-OB and OB pts was compa-
rable (M/F: 112/136 vs 309/292, p=0 .114) . Non-OB pts were 
older than OB (60 .6±13 .2 y .o . vs 55 .5±14 .7y .o ., p<0 .001) . 
2) NAFLD activity score (NAS) in non-OB pts was lower 
than that in OB (mean±SD, 3 .2±1 .6 vs 3 .7±1 .5, p<0 .001) . 
Steatosis (1 .5±0 .7 vs 1 .7±0 .7, p<0 .001), and lobular inflam-
mation (1 .0±0 .8 vs 1 .2±0 .7, p<0 .001) in non-OB pts were 
lower than those in OB, whereas hepatocyte ballooning 
(0 .7±0 .8 vs 0 .8±0 .8, p=0 .057) was comparable . Proportions 
of NASH were comparable between 2 groups (61 .3% vs . 
70 .5%, p=0 .011) . Proportions of advanced fibrosis (stage 3 
or 4 of Brunt’s stage) were comparable between 2 groups 
(19 .0% vs 21 .0%, p=0 .57) . 3) Percentages of comorbidities 
of non-OB and OB pts were similar; DM: 47 .2% vs 52 .4% 
(p=0 .19), HT: 62 .9% vs 65 .0% (p=0 .61), dyslipidemia: 
70 .9% vs 75 .5% (p=0 .19) . PNPLA3 was strongly associated 
with NASH with fibrosis but the proportion of PNPLA3 
GG genotype was comparable between 2 groups (42 .8% 
vs 39 .0%, p= 0 .45) . 4) Non-OB pts showed lower values of 
ALT (67±49 vs 82±60, p<0 .001) and TG (155±98 vs 175±110, 
p<0 .01) than OB pts, and also revealed lower values of 
liver stiffness (9 .5±8 .0 vs 10 .6±7 .4, p<0 .01) and CAP (277±47 
vs 298±46, p<0 .001) in transient elastography and lower 
value of visceral fat in CT (125±42 vs 171±53, p<0 .001) . 
Other clinical laboratory data in non-OB and OB were as 
follows; AST:49±30 vs 54±34 (p=0 .012), GGT: 95±108 vs 

94±96 (p=0 .040), T .Chol: 203±41 vs 199±37 (p=0 .286), creat-
inine: 0 .73±0 .20 vs 0 .77±0 .41 (p=0 .265), platelet (x104): 
20 .0±6 .1 vs 20 .9±6 .3 (p=0 .048), type4 collagen 7s: 5 .0±1 .8 
vs 5 .2±1 .7 (p=0 .024) . Conclusion: Japanese non-obese 
NAFLD pts have a tendency of higher age and lower value 
of NAS than obese pts, whereas proportions of advanced 
fibrosis and PNPLA3 GG genotype in non-obese pts were 
comparable to those in obese pts .
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2161
Growth differentiation factor 15 predicts 
advanced fibrosis in biopsy-proven nonalco-
holic fatty liver disease
Won Kim, Sae Kyung Joo, Dong Hyeon Lee, Yong Jin Jung; 
Department of Internal Medicine and Liver Research Institute, 
Seoul Metropolitan Government Seoul National University 
Boramae Medical Center, Seoul, Korea (the Republic of)

Background & Aims: We explored whether growth differ-
entiation factor 15 (GDF15) affects the histological severity 
of non-alcoholic fatty liver disease (NAFLD) independent 
of insulin resistance . Methods: In a biopsy-proven NAFLD 
cohort, we measured serum GDF15 levels using enzyme-
linked immunosorbent assays . Results: Among 190 subjects 
(mean age, 53±14 years; men, 52 .1%), 72 (men, 65 .3%) 
and 78 (men, 44 .9%) were diagnosed with biopsy-proven 
non-alcoholic fatty liver (NAFL) and nonalcoholic steato-
hepatitis (NASH), respectively . GDF15 levels were signifi-
cantly higher in NASH patients than in controls (P = 0 .010) 
or NAFL patients (P = 0 .001) . Subjects with advanced 
fibrosis (≥F3) also showed higher GDF15 levels compared 
to the others (F0–2; P <0 .001) . Among NAFLD patients, 
the highest quartile of GDF15 levels was significantly asso-
ciated with a risk of advanced fibrosis even after adjust-
ment for age, gender, body mass index, smoking status, 
hypertension, diabetes, aspartate aminotransferase, 
platelet, albumin, insulin resistance, and sarcopenia (odds 
ratio, 4 .89; 95% confidence interval, 1 .12–21 .33), but not 
with NASH risk . GDF15 levels showed a significant positive 
correlation with liver stiffness (Spearman’s ρ, 0 .525; P < 
0 .001) . In LX-2 cells, GDF15 treatment resulted in enhanced 
expression of α-smooth muscle actin and collagen I, as well 
as phosphorylation of SMAD2 and SMAD3 . Conclusions: 
Our findings suggest that GDF15 may serve as a novel 
biomarker of advanced fibrosis in NAFLD, indicating the 
need for urgent anti-fibrotic pharmacotherapy .
Disclosures:
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2162
Long-Term Outcomes of Diabetic Patients with 
Non-alcoholic Fatty Liver Disease (NAFLD)
Pegah Golabi2, Omer Shahab1, Maria Stepanova2, Meh-
met Sayiner1, Stephen C. Clement1, Zobair M. Younossi1,2; 
1Center for Liver Diseases, Department of Medicine, Inova 
Fairfax Hospital, Falls Church, VA; 2Betty and Guy Beatty Cen-
ter for Integrated Research, Inova Health System, Falls Church, 
VA

Background: Non-alcoholic fatty liver disease (NAFLD) is 
one of the most common causes of chronic liver disease 
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worldwide . It is well documented that insulin resistance 
plays a central role in the pathogenesis of NAFLD, among 
many other factors . Supporting this concept, presence of 
type II diabetes mellitus (DM) has been implicated as a 
major risk factor for NAFLD development . However, the 
long-term outcomes of patients with NAFLD in a diabetic 
population have not been well studied . Methods: This is 
a cross-sectional study utilizing the National Health and 
Nutrition Examination Survey-III (NHANES III) linked to the 
National Death Index . DM was defined by either self-re-
ports or by the use an anti-diabetic medication or fasting 
blood glucose of >125 mg/mL . NAFLD was identified by 
the presence of moderate or severe steatosis on an ultra-
sound in the absence of other causes of liver disease such 
as excessive alcohol use or viral hepatitis . Participants were 
divided into 4 groups based on the presence or absence of 
NAFLD and DM: Group 1 (NAFLD+, DM+), group 2 (NAFLD-, 
DM+), group 3 (NAFLD+, DM-), and group 4 (NAFLD-, DM-) . 
Cox proportional hazard models were used to estimate 
hazard ratios (HRs) with 95% confidence intervals (CI) . 
Results: The total cohort included 13,928 NHANES partic-
ipants with complete DM and NAFLD data; 531 in group 
1, 791 in group 2, 2034 in group 3 and 10,572 in group 4 . 
The prevalence of NAFLD was 16 .2% in the entire cohort: 
41 .2% in diabetics and 14 .5% in non-diabetics (p<0 .0001) . 
As expected, in DM+ and DM- populations, the presence 
of NAFLD was accompanied by significantly higher rates 
of obesity, hyperlipidemia, metabolic syndrome, and 
elevated liver enzymes (all p<0 .001) . Although presence of 
NAFLD in DM+ patients did not increase overall (adjusted 
hazard ratio (aHR)=0 .81 [95% CI=0 .64-1 .02], p=0 .07) and 
cardiac (aHR=0 .85 [0 .52-1 .40], p=0 .53) mortality, presence 
of DM, in subjects with NAFLD and those without NAFLD, 
was associated with higher overall (aHR=1 .65 [1 .39-1 .97], 
p<0 .01, and aHR=2 .02 [1 .70-2 .40], p<0 .01) and cardiac 
(aHR=1 .72 [1 .13-2 .62], p=0 .01 and aHR=2 .1 [1 .72-2 .75], 
p<0 .01, respectively) mortality . In patients with DM, both 
overall and cardiac mortality were independently asso-
ciated with older age (aHR=1 .07 and 1 .07, respectively), 
history of congestive heart failure (aHR=2 .70 and 3 .65) 
and history of smoking (aHR=1 .76 and 1 .87) (all p<0 .0001) . 
Conclusions: This study revealed that the prevalence of 
NAFLD increases more than two-fold in patients with DM . 
The presence of DM is strongly associated with higher 
overall and cardiac-specific mortality rates in patients with 
NAFLD .
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Presumed Non-alcoholic Steatofibrosis Can 
Independently Predict Mortality in Patients with 
Non-Alcoholic Fatty Liver Disease (NAFLD)
Zobair M. Younossi1,2, Maria Stepanova3, Pegah Golabi2, 
Huong T. Pham2, Rebecca Cable2, James N. Cooper2, 
Nila Rafiq1,2, Haley Bush2, Puneetinder Mann2, Trevor Gogoll2; 
1Center for Liver Diseases, Department of Medicine, Inova 
Fairfax Hospital, Falls Church, VA; 2Betty and Guy Beatty Cen-
ter for Integrated Research, Inova Health System, Falls Church, 
VA; 3Center for Outcomes Research in Liver Disease, Washing-
ton, DC

BACKGROUND: Non-alcoholic steatofibrosis (histologic 
steatosis and fibrosis) has been shown to independently 
predict mortality . Given the invasive nature of liver biopsy, 

a non-invasive method to assess hepatic steatosis and 
fibrosis can provide a valuable risk stratification algorithm 
for NAFLD in clinical practice . NAFLD fibrosis score (NFS) is 
a simple and non-invasive predictive model recommended 
by the AASLD Guideline to identify NAFLD patients 
at risk for fibrosis . The aim of this study was to assess 
long-term outcomes of subjects with significant non-al-
coholic steatofibrosis (SF) established by ultrasound (US) 
and NFS . METHODS: We used the third National Health 
and Nutrition Examination Survey with National Death 
Index-linked Mortality Files (NHANES III) . NAFLD diagnosis 
was established by presence of moderate/severe hepatic 
steatosis on US without any other causes of chronic liver 
disease [alcohol consumption<20gr/day, HBs-antigen(-), 
anti-HCV(-), transferrin saturation<50%] . Significant 
hepatic fibrosis was estimated by high NFS (>0 .676) which 
was calculated based on previously published formula . 
Subjects with NAFLD and high NFS were presumed to have 
significant non-alcoholic SF . RESULTS: NHANES III included 
20,500 adult participants . Of subjects with complete data, 
16 .2% (N=2,568) had NAFLD and of these, 5 .0% (N=129) 
met the criteria for significant SF . Subjects with signifi-
cant SF were older, had higher BMI, waist circumference 
and HOMA scores as well as higher rates of co-morbidities 
(diabetes, congestive heart failure, stroke) (all p<0 .0001) . 
After median 207 months of follow-up, the overall 
mortality in the entire NAFLD cohort was 30 .4% (N=779) . 
Crude mortality was significantly higher in subjects with 
significant SF (67 .4% vs . 28 .0%, p<0 .0001) . In multivariate 
survival analysis, predictors of overall mortality included 
significant SF (adjusted hazard ratio (aHR)=1 .37 (95% 
CI=1 .07-1 .76), p=0 .01) in addition to other predictors 
such as older age (1 .08 (1 .07-1 .09) per year), male gender 
[1 .44 (1 .24-1 .67)], black race [1 .24 (1 .04-1 .48)], having 
history of hypertension (1 .40 (1 .20-1 .64), diabetes (1 .69 
(1 .43-2 .00)), congestive heart failure [1 .77 (1 .38-2 .261)], 
stroke [1 .84 (1 .38-2 .47)], and smoking (1 .74 (1 .47-2 .07)) 
(all p<0 .02) . Sensitivity analysis showed that the best asso-
ciation of SF with mortality is at the threshold for NFS of 
0 .80 (aHR=1 .41 (1 .09-1 .83), p=0 .01) CONCLUSIONS: Signif-
icant non-alcoholic steatofibrosis as determined non-inva-
sively is an independent predictor of mortality . These data 
should help clinicians to easily risk-stratify NAFLD patients 
for close monitoring and treatment considerations in clin-
ical trial setting .
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Light-to-Moderate Alcohol Consumption 
Protects Against Fatty Liver and Improves 
Insulin Resistance
Takemi Akahane1,2, Kennichi Fukui2, Hitoshi Yoshiji1; 1Third 
Department of Internal Medicine, Nara Medical University, 
Kashihara, Japan; 2Nara Health Promotion Center, Shiki-gun, 
Japan

Background: Excess alcohol consumption leads to alcoholic 
liver disease . However, it has been recently reported that 
light-to-moderate alcohol consumption is associated with 
reduced prevalence of fatty liver in males . We therefore 
aimed to investigate the relationship between drinking 
patterns and insulin resistance during the development 
of fatty liver . Methods: This study assessed 4,575 Japa-
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nese individuals (2,429 males and 2,146 females; mean 
age: 53 .5 ± 9 years) who underwent medical examina-
tion at the Nara Health Promotion Center in 2012 . Each 
subject’s history of alcohol consumption was determined 
via a questionnaire . Subjects were classified according 
to alcohol consumption: non-drinker (ND), 0 g/day; light 
drinker (LD), <30 g/day in males and <20 g/day in females; 
moderate drinker (MD), 30–60 g/day in males and 20–40 
g/day in females; and heavy drinker (HD), ≥60 g/day in 
males and ≥40g/day in females . Fatty liver was diagnosed 
based on abdominal ultrasonography (hepatorenal echo 
contrast and liver brightness) . Percentages of participants 
with fatty liver, obesity, elevated alanine aminotrans-
ferase (ALT) levels, and insulin resistance were compared 
among the four groups . Independent predictors of fatty 
liver and insulin resistance were determined by logistic 
regression analysis . Results: The prevalence of fatty liver 
was the lowest in the MD group and highest in the ND 
group for both males (P < 0 .001) and females (P < 0 .01) . 
The prevalence of obesity (body mass index ≥ 25 kg/m2) 
was the lowest in the LD group for males (P = 0 .133) and 
in the MD group for females (P < 0 .005) . The prevalence 
of elevated ALT levels (≥30 IU/L) was the lowest in the 
MD group for both males (P < 0 .005) and females (P < 
0 .005) . The prevalence of insulin resistance (the homeo-
stasis model assessment-insulin resistance ≥ 2 .5) was the 
lowest in the MD group and highest in the ND group for 
both males (P = 0 .001) and females (P = 0 .108) . Obesity, 
hypertension, fasting hyperglycemia, and not drinking 
were significant predictors of fatty liver in males . Obesity, 
hypertension, fasting hyperglycemia, and age were signifi-
cant predictors of fatty liver in females . Light-to-moderate 
alcohol consumption was inversely associated with insulin 
resistance after adjusting for hypertension, fasting hyper-
glycemia, and age in males . Conclusion: Light-to-moderate 
alcohol consumption is protective against fatty liver . It also 
improves insulin resistance in males .
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The Impact of Inadequate HCC Screening in 
patients with NASH Cirrhosis on Tumor Size
Elizabeth Aby1, Jennifer Phan1, Sammy Saab1,2; 1Medicine, 
UCLA, Los Angeles, CA; 2Surgery, UCLA, Los Angeles, CA

Introduction: Non-alcoholic fatty liver disease (NAFLD) is 
a common cause of liver disease worldwide . NAFLD can 
progress to cirrhosis and hepatocellular carcinoma (HCC) . 
AASLD guidelines recommend HCC surveillance with ultra-
sound and serum alphafetoprotein (AFP) testing every 6 
months . Aim: To describe the rates of HCC surveillance 
in patients with NASH cirrhosis and the impact of surveil-
lance on tumor size at diagnosis . Methods: Patients ≥ 18 
years old with NASH cirrhosis diagnosed with HCC from 
2009 to 2016 were retrospectively evaluated . Patients were 
categorized into three groups . Complete surveillance was 
defined as imaging and AFP testing every 6 months in the 
2 years before HCC diagnosis . Incomplete surveillance was 
defined as one or more imaging and/or AFP tests in the 
prior 2 years, but did not meet the criteria for complete 
surveillance . Results: A total of 101 patients were included 
(Table 1) . Less than 10% of patients received complete 
surveillance and 41 .6% received incomplete surveillance . 
Patients who underwent complete surveillance had tumor 

size of 1 .9 ± 0 .7 cm at diagnosis, compared to 2 .9 ± 1 .1 
cm with incomplete surveillance and 5 .5 ± 5 .1 cm with 
no surveillance . There was a statistically significant differ-
ence in HCC size at diagnosis between complete and 
incomplete surveillance (p = 0 .02) and between complete 
and no surveillance (p < 0 .01) . Conclusion: Sub-optimal 
HCC surveillance rates were observed in NASH cirrhotic 
patients . Patients who had complete surveillance had 
significantly smaller tumors at diagnosis . Further work is 
needed to determine the reasons for low surveillance rates 
in this population to improve earlier detection and treat-
ment of HCC .
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Trend In Prevalence and Incidence of Diag-
nosed Non Alcoholic Fatty Liver Disease 
(NAFLD)/Non Alcoholic Steatohepatitis (NASH) 
in the US, 2009 - 2014.
Ankita Shah1, Tobias Gerhard2,3, Vinod K. Rustgi4; 1School of 
Public Health, Rutgers University, Piscataway, NJ; 2Depart-
ment of Pharmacy Practice and Administration, Rutgers Ernest 
Mario School of Pharmacy, Piscataway, NJ; 3Institute for 
Health, Health Care Policy and Aging Research, New Bruns-
wick, NJ; 4Robert Wood Johnson School of Medicine, New 
Brunswick, NJ

Background: The combined prevalence of Non Alcoholic 
Fatty Liver Disease (NAFLD) and Non Alcoholic Steato-
hepatitis (NASH)among US adults has been estimated at 
20-30% . However, significant concern exist that these 



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 1145A

 Denotes AASLD Presidential Poster of Distinction

conditions remain largely un-diagnosed in clinical practice 
as the prevalence of clinically diagnosed NASH/NAFLD in 
the general population remains poorly studied . Aim: To 
determine real-world prevalence and incidence rates of 
diagnosed NAFLD/NASH in the US from a large US commer-
cial claims data set . Methods: The Truven MarketScan 
Commercial Claims and Encounters (MCCAE) databases 
from 2009 to 2014 were used . MCCAE includes person-spe-
cific clinical utilization, expenditures, and enrollment for 
> 43 million active employees and dependents insured by 
employer-sponsored plans . NAFLD/NASH diagnosis was 
defined by ≥ 1 claim of ICD-9CM code (571 .8) . Annual 
prevalence was ascertained in cross sectional analysis by 
calculating percentage of individuals covered in the study 
population who are diagnosed with NASH/NAFLD . For the 
incidence calculations, we required ≥ 1 year of enrollment 
without claims for NAFLD/NASH or other confounding 
diseases before start of follow-up . Number of new cases of 
NASH/NAFLD among individuals meeting study population 
inclusion criteria was calculated . Co-occurrence of other 
metabolic-, cardiovascular-, and liver-related diseases was 
assessed based on ICD-9CM diagnostic codes . Results: A 
total of 1,291,777 NASH/NAFLD patients were identified . 
The prevalence of NASH/NAFLD increased from 0 .41% to 
0 .64% during 2009 to 2014, with no significant difference 
between gender strata (0 .40% vs . 0 .42% in 2009 to 0 .63% 
vs . 0 .64% in 2014 among male and female respectively) . 
The prevalence of NASH/NAFLD was highest among 50 - 64 
year-olds (0 .85% in 2009 to 1 .35% in 2014) . NASH/NAFLD 
patients had high rates of comorbid hypertension (50%), 
hyperlipidemia (45%) and diabetes (28%) . The annual inci-
dence of NASH/NAFLD among US adults roughly doubled 
(0 .22% vs . 0 .44%) during study period . Conclusion: Our 
study provides estimates of clinically diagnosed NASH/
NAFLD prevalence and incidence in the commercially 
insured US population . These estimates are markedly 
lower than previous estimates from systematic screening 
studies and illustrate the enormity of under- diagnosis of 
this disease in the US population .

Trend in Prevalence (Overall and Gender Stratified) of NAFLD 
/ NASH in the US, 2009 - 2014
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Combining genetics and IR-DRF, a novel 
measurement of insulin resistance, in 
predicting histological features of nonalco-
holic steatohepatitis
Christopher J. Danford1, Margery A. Connelly2, Irina Shalau-
rova2, James Otvos2, Michelle Lai1, Z. Gordon Jiang1; 1Gas-
troenterology, Beth Israel Deaconess Medical Center, Boston, 
MA; 2Laboratory Corporation of America Holdings, Morris-
ville, NC

Background Nonalcoholic fatty liver disease (NAFLD) is a 
complex disease dictated by both genetic and environ-
mental factors . While insulin resistance (IR) is the key 
pathogenic driver, two common genetic variants in pala-
tin-like phospholipase domain containing 3 (PNPLA3) and 
transmembrane 6 superfamily 2 (TM6SF2) also impart 
significant risks for disease progression . In this study, 
we test the hypothesis that combining genetics and 
a measurement of IR can predict histological features 
of NAFLD . Methods A total of 129 patients with biop-
sy-proven NAFLD were enrolled in this cross-sectional study 
with PNPLA3 I148M and TM6SF2 E167K genotypes deter-
mined by TaqMan assays . We measured the Insulin Resis-
tance Diabetes Risk Factor (IR-DRF) index, a validated score 
that correlates with IR, in serum using nuclear magnetic 
resonance . Multivariate models that included age, IR-DRF, 
PNPLA3, and TM6SF2 genotypes were used to study asso-
ciations and predictive values for histological features of 
NAFLD . Results In this cohort, 74 .4% had NASH with a 
mean NAFLD activity score (NAS) of 4 .5, and 16 .3% had 
advanced fibrosis (stage 3 or 4) . PNPLA3 I148M variant was 
present in 41 .1% heterozygous carriers and 21 .1% homo-
zygous carriers . About 20 .9% patients carry at least one 
allele of the TM6SF2 E167K allele . In multivariate analysis, 
IR-DRF was strongly associated with all four histological 
features of NAFLD: hepatic steatosis, lobular inflamma-
tion, balloon degeneration and liver fibrosis (p values: 
<0 .001 to 0 .009) . PNPLA3 and TM6SF2 genetics strongly 
associated with steatosis and marginally associated with 
inflammatory features of steatohepatitis and fibrosis (p 
values: 0 .05 to 0 .2) . Multivariate models including age, 
genetics, and IR-DRF strongly predicted moderate and 
severe hepatic steatosis (AUC 0 .83 and 0 .86 respectively) 
and advanced fibrosis (AUC 0 .80) (Fig.1.) . Conclusions 
This proof of concept study supports the hypothesis that 
genetics and IR are major determinants of NAFLD disease 
severity and demonstrates the feasibility of a new risk 
stratification paradigm using directly pathogenic factors .
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2168
Evaluation with transient elastography 
and controlled attenuation parameter of a 
cohort of patients with chronic liver diseases 
admitted in a hepatology tertiary center
Speranta Iacob, Iuliana Pirvulescu, Razvan Iacob, Cristian Ghe-
orghe, Liana Gheorghe; Fundeni Clinical Institute, Bucharest, 
Romania

Background: Among the noninvasive tools, transient 
elastography (FibroScan(®), TE) with controlled attenu-
ation parameter (CAP) has demonstrated good accuracy 
in quantifying the levels of liver steatosis and fibrosis in 
patients with different chronic liver diseases (CLD) . The 
aim of our study was to assess the presence of steatosis 
in different CLD and to correlate it with different clinical 
and biochemical parameters . Methods: We prospectively 
evaluated 238 patients with different CLD (HCV, HBV/HDV, 
NASH, alcoholic, autoimmune diseases) admitted to our 
hepatology unit with TE and CAP . Results: There were 50% 
females and 50% males, with a median age of 55years . 
There was a moderate correlation between CAP values and 
body weight (r=0 .43, p<0 .0001), BMI (r=0 .38, p<0 .0001), 
waist (r=0 .44, p<0 .0001) and thoracic perimeter (r=0 .43, 
p<0 .0001) . There was a low correlation between CAP 
values and glycaemia (r=028, p<0 .0001) or triglycerides 
(r=0 .23, p=0 .0009) . Steatosis grade was significantly higher 
in patients with non-alcoholic steatohepatitis (NASH) (CAP 
297 .7 ±11 .5 vs 244 .5 ±4 .1dB/m, p<0 .0001) and patients 
with diabetes mellitus (CAP 272 .0 ±10 .4 vs 248 .7 ±4 .3dB/m, 
p=0 .03), but not in other etiologies of CLD . Fibrosis stage 
was significantly lower in patients with HBV related liver 
diseases (9 .7 ±1 .4 vs 18 .7 ± 1 .0 kPa, p=0 .001) and reached 
only marginal significance in patients with NASH (13 .1 
±2 .4 vs 18 .2 ±1 .0 kPa, p=0 .06) . No difference was regis-
tered for patients with HCV related diseases with regard 
to fibrosis . Conclusions: Steatosis evaluated by TE with 
CAP was significantly higher in patients with NASH and 
correlated well with features of metabolic syndrome .
Disclosures:
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2169
Reductions in hepatic proton density fat frac-
tion (PDFF) predict histologic improvement 
in a multi-center clinical trial of subjects with 
nonalcoholic steatohepatitis (NASH)
Rohit Loomba1, Eric Lawitz2, Saumya Jayakumar3, 
Parvez S. Mantry4, Stephen H. Caldwell5, Anna Mae Diehl6, 
Ren Xu7, Ling Han7, Yao Li7, Constantine S. Djedjos7, Rob-
ert P. Myers7, Mani Subramanian7, Zachary D. Goodman8, 
Michael Charlton9, Nezam H. Afdhal10, Claude B. Sirlin1, 
Michael S. Middleton1; 1University of California San Diego, San 
Diego, CA; 2Texas Liver Institute, University of Texas Health, 
San Antonio, TX; 3University of Calgary, Calgary, AB, Canada; 
4The Liver Institute at Methodist Dallas, Dallas, TX; 5University 
of Virginia, Charlottesville, VA; 6Duke Clinical Research Insti-
tute, Durham, NC; 7Gilead Sciences, Foster City, CA; 8Inova 
Fairfax Hospital, Falls Church, VA; 9Chicago, University of Chi-
cago, Chicago, IL; 10Beth Israel Deaconess Medical Center and 
Harvard Medical School, Boston, MA

Background: MRI-estimated proton density fat fraction 
(PDFF) is a noninvasive imaging marker of hepatic steatosis . 
Although a reduction in PDFF ≥30% has been associ-
ated with a histologic response in NASH, this threshold 
has not been validated . Our objective was to assess the 
performance of PDFF to predict histologic improvement . 
Methods: MRI-PDFF was measured at baseline (BL) and 
Week 24 (W24) in a Phase 2 trial of 72 subjects with NASH 
(NAS≥5 and F2-3 fibrosis) treated with selonsertib (SEL) 6 
mg or 18 mg orally QD alone or in combination with simtu-
zumab (SIM, 125 mg SQ weekly) or SIM alone for 24 weeks . 
Liver biopsies at BL and W24 were graded according to the 
NAFLD Activity Score (NAS) and hepatic fat was quanti-
fied by morphometry . The discrimination of MRI-PDFF for 
NAS response (≥2-point reduction) and steatosis improve-
ment (≥1-grade reduction) was evaluated using AUROCs 
and the optimal PDFF thresholds were determined based 
on the maximal sum of sensitivity and specificity . Results: 
Among 65 subjects with evaluable MRI-PDFF and biopsies 
at BL and W24, a NAS response was observed in 12 (18%) 
and steatosis improvement in 18 (28%) . The AUROC of 
PDFF to predict NAS response was 0 .70 (95% CI 0 .51-0 .89) 
and the optimal threshold was a ≥25% relative reduction 
(Table) . Compared with subjects with <25% reductions 
in PDFF, those with ≥25% reductions were more likely to 
have steatosis improvement (22% vs 44%; p=0 .12) and 
larger relative changes in hepatic fat content (-4 .2% vs 
-36%; p=0 .0006), serum ALT (-2 .9% vs -31 .8%; p=0 .0013), 
CK18 M30 (+4 .9% vs -30 .7%; p=0 .0075), ELF score (+0 .4% 
vs -2 .5%; p=0 .0271), and TIMP1 (+1 .7% vs -7 .8%; p=0 .084) . 
For the prediction of steatosis improvement, the AUROC 
of PDFF was 0 .70 (95% CI 57-83) and the optimal threshold 
was a ≥0% relative reduction . Conclusion: In this multi-
center trial of SEL, ≥25% relative reduction in MRI-esti-
mated PDFF was predictive of histologic response . These 
data support the use of MRI-PDFF as a noninvasive 
endpoint in clinical trials .
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Operating Characteristics of Changes in MRI-PDFF to Predict 
Histologic Responses *

* Cut-offs indicate relative reductions in PDFF
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Macrophage specific delivery of TNF-α siRNA 
complexed with schizophyllan inhibits inflam-
mation and fibrosis in a murine NASH model
Terumi Takahara1, Shaowei Li2, Xiao-Kang Li2; Napagen. Inc, 
National Institute for Child Health and Development; 1Univer-
sity of Toyama, Toyama, Japan; 2National Institute for Child 
Health and Development, Tokyo, Japan

Background and Aim: Kupffer cells and macrophages 
play important roles in liver injury and fibrosis during the 
progression of non-alcoholic steatohepatitis (NASH) . B-glu-
cans expressed on the surface of yeast, fungi and bacteria 

act as a ligand of dectin-1 and recognized by antigen-pre-
senting cells including macrophages . Schizophyllan (SPG), a 
β-(1-3)-glucan triple-helix molecule, is naturally expressed 
on the surface of yeast . We already showed synthetic SPG 
combined with small interference RNA (siRNA) is effec-
tively delivered into antigen-presenting cells . In this study 
we try to establish an effective delivery system into macro-
phages, and elucidate whether TNF-α siRNA complexed 
with SPG (TNFα-SPG) inhibit liver injury in murine NASH 
models . Methods: Male C57BL/6 mice were all fed with 
choline-deficient amino-acid defined (CDAA) diet to estab-
lish NASH model . The mice were randomized into 3 groups: 
control group (CDAA); treatment with TNFa-SPG group 
(TNFa-SPG), treatment with control siRNA-SPG group 
(Cont-SPG) . Both SPG group was treated twice a week 
for 4 weeks . The mice of 3 groups were sacrificed after 
20 weeks of CDAA diet . Then, the livers were analyzed 
histologically and biochemically . For in vitro study, Kupffer 
cells were obtained from NASH liver, and cytokine expres-
sion was analyzed after treatment of TNFa-SPG . Results: 
Dectin-1 was seldom expressed in normal liver . However 
in CDAA diet liver, dectin-1 positive cells were increased in 
number, which is co-localized with F4/8 by immunofluores-
cent study . Liver injury was significantly lower in TNFa-SPG, 
compared with Cont-SPG or CDAA assessed with histology 
and serum AST and ALT levels . Liver fibrosis assessed by 
Sirius red staining was also significantly lower in TNFa-SPG . 
Immunohistochemically 4-HNE, F4/80, Mincle, and CD11c 
positive cells were significantly suppressed in TNFa-SPG 
than Cont-SPG or CDAA . TUNEL-positive cells were also 
suppressed in TNFa-SPG . TNF-a expression was significantly 
suppressed in TNFa-SPG . Moreover, inflammatory cytokine 
genes such as IL-1b, TGFb, CCL2 were significantly reduced 
in TNFa-SPG . Stellate cell activation was suppressed in 
TNFa-SPG by assessed with a-SMA and LOX . In vitro study 
using Kupffer cells, TNFa-SPG effectively suppressed 
inflammatory cytokine expressions such as iNOS and IL-6 as 
well as TNFa . Conclusion: We confirmed siRNA complexed 
with SPG can be specifically delivered into macrophage . 
In addition, TNFα-SPG successfully ameliorate inflamma-
tion, fibrosis, apoptosis, and ROS production in murine 
NASH model . Our result demonstrated a possible new 
therapeutic approach on macrophages by administration 
of siRNA-SPG for treatment of NASH .
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Metagenomic analysis shows a shift in taxo-
nomic and functional composition of the gut 
microbiota in NASH patients
Jerome Boursier1,2, Matthieu Barret3, Julien Mace3, 
Gilles Hunault2, Cynthia D. Guy4, Lionel Fizanne2, 
Adrien Lannes1, Oberti Frederic1,2, Isabelle Fouchard-Hu-
bert1,2, Paul Cales1,2, Anna Mae Diehl4; 1Angers University 
Hospital, Angers, France; 2HIFIH Laboratory, Angers, France; 
3INRA IRHS, Angers, France; 4Duke University, Durham, NC

Introduction: Mechanistic animal studies have suggested 
that gut microbiota influences the course and the severity 
of non-alcoholic fatty liver disease (NAFLD) . Few data are 
currently available in human and most of the works have 
performed community profiling approaches based on 
16S rRNA gene sequencing to describe the relationship 
between gut microbiota and non-alcoholic steatohepa-
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titis (NASH) . Our aim was to use metagenomics to identify 
bacterial taxa and bacterial functions of the gut micro-
biota associated with NASH . Methods: Stool samples of 
biopsy-proven NAFLD patients were sequenced with Illu-
mina HiSeq3000 . The taxonomic profiles of these metag-
enomic datasets were initially assessed with MetaPhlAn2 . 
Reconstruction of high quality bacterial genomes was 
performed with MetaBAT through differential coverage 
profiles of the contigs generated with IDBA_UD . Coding 
sequences (CDS) were predicted with Prodigal and 
grouped into cluster of orthologous proteins thanks to 
the eggNOG database . Differences in relative abundance 
of bacterial taxa and function prevalence were moni-
tored with LefSe between NASH-negative and NASH-pos-
itive patients . Results: 96 NAFLD patients were included 
(age: 56 .7±12 .1 years; 63% male; BMI: 31 .5±5 .4 kg/m2; 
39% diabetics; 56% with NASH) . An average of 15 million 
paired-end reads were obtained per patient . According to 
LEfSe, a significant increase in the relative abundance (RA) 
of Escherichia coli and Acidaminococcus fermentans was 
associated to NASH-positive patients . This increase in RA 
was associated to a concomitant decrease in RA of Eubac-
terium, Faecalibacterium and Roseburia . Overall, 374 
high-quality genomes with more than 50% completeness 
were obtained . The predicted proteome of these bacte-
rial genomes (> 750,000 CDSs) were classified into 17,058 
orthologous groups . Analysis of gene families enriched 
in NASH-positive patients highlighted 166 orthologous 
groups associated to NASH patients . These orthologous 
groups were related in part to carbohydrate metabolism 
(e .g . Fructosamine-3-kinase), oxidative stress (e .g . Glutathi-
one-S-Transferase and alkyl hydroperoxide reductase) and 
transcriptional regulators . These functions could explain 
how gut microbiota participates to the pathophysiology of 
NASH . Conclusion: Human NASH is associated with a shift 
in functional composition of the gut microbiota . Metage-
nomics analysis of the gut microbiota brings potential new 
insights in the pathogenesis of NAFLD .
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Evaluation of the safety, pharmacokinetics, 
and pharmacodynamic effects on de novo 
lipogenesis of the acetyl-CoA carboxylase 
inhibitor GS-0976 in healthy volunteers
Brian Kirby1, Cara H. Nelson1, Jacqueline Tarrant1, 
Mona Vimal1, Jorge Escobar1, Qinghua Song1, Kelvin Li2, 
Marc K. Hellerstein2, Bryan J. McColgan1, Constantine S. Djed-
jos1, Robert P. Myers1; 1Gilead Sciences, Inc., Foster City, CA; 
2University of California at Berkeley, Berkeley, CA

Background: GS-0976 is a potent, oral, liver-targeted 
inhibitor of acetyl-CoA carboxylase (ACC) in development 
for the treatment of nonalcoholic steatohepatitis (NASH) . 
ACC catalyzes the first and rate-limiting step in de novo 
lipogenesis (DNL) . This Phase 1 study evaluated the safety 
and pharmacokinetics (PK) of GS-0976, as well as its phar-
macodynamic (PD) effect on DNL in healthy volunteers . 
Methods: In this open-label study, 50 healthy subjects 

(18-45 years, BMI 19-28 kg/m2, normal liver biochemistry) 
received GS-0976 20 mg orally once daily while fasting 
for 28 days . Safety and PK parameters of GS-0976 and a 
circulating metabolite were summarized . A subset of 10 
subjects was administered heavy water (2H2O, 35 mL) three 
times daily for one-week cycles prior to baseline and Day 
28 . Deuterium incorporation into palmitate was measured 
in morning fasted plasma samples by gas chromatography 
mass spectrometry using mass isotopomer distribution 
analysis with kinetic modeling to calculate hepatic DNL 
and its inhibition by GS-0976 . Results: All 50 enrolled and 
treated subjects (median age 32 years, 70% male, median 
BMI 24 .8 kg/m2) completed the study . Thirteen subjects 
(26%) experienced an adverse event (AE); all AEs were 
non-serious and grade 1 or 2 in severity . Four subjects 
(8%) experienced an AE that was considered related to 
study drug (gastrointestinal disorders [n=3], headache 
[n=2]) . No clinically meaningful changes in laboratory 
values were noted . GS-0976 was rapidly absorbed with 
maximum plasma concentrations (Cmax) occurring 1 .00 
hours post-dose . GS-0976 exhibited a median steady-state 
half-life (t1/2) of 2 .63 hours with little to no accumulation 
of GS-0976 or its metabolite . At Day 28, GS-0976 resulted 
in a median 68% (IQR 50-76%) inhibition of hepatic DNL 
compared with baseline (median DNL at baseline vs . Day 
28: 17 .6% vs . 5 .7%; p<0 .001) . The relationship between 
GS-0976 plasma exposure and inhibition of DNL observed 
in this study was similar to that reported in a dose ranging 
single dose study evaluating the effect of GS-0976 on fruc-
tose-stimulated hepatic DNL in overweight and/or obese, 
but otherwise healthy, adult male subjects (Stiede K, et al . 
Hepatology 2017) . Conclusion: The ACC inhibitor GS-0976 
was safe and well tolerated and resulted in a significant 
reduction of hepatic DNL when administered to healthy 
volunteers for 28 days . The safety, PK profile, and biolog-
ical activity of GS-0976 support its further evaluation in 
subjects with NASH .
Disclosures:

Brian Kirby - Employment: Gilead Sciences

Cara H . Nelson - Employment: Gilead Sciences, Inc .; Stock Shareholder: 
Gilead Sciences, Inc .

Jacqueline Tarrant - Employment: gilead sciences

Marc K . Hellerstein - Board Membership: KineMed Inc .

Bryan J . McColgan - Employment: Gilead Sciences

Constantine S . Djedjos - Employment: Gilead Sciences

Robert P . Myers - Employment: Gilead Sciences, Inc .; Stock Shareholder: 
Gilead Sciences, Inc .

The following people have nothing to disclose: Mona Vimal, Jorge Escobar, 
Qinghua Song, Kelvin Li



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 1149A

 Denotes AASLD Presidential Poster of Distinction

2173
Nonalcoholic Fatty Liver Disease in the U.S.: 
Clinical Characteristics of Patients Enrolled in 
TARGET-NASH
A. Sidney Barritt13, Norman Gitlin1, Samuel Klein10, 
Anna S. Lok12, Rohit Loomba2, Laura Malahias3, 
George E. DeMuth3, Julie M. Crawford3, K. Rajender Reddy4, 
Huy N. Trinh5, Miriam B. Vos6, L Michael Weiss11, Ken-
neth Cusi9, Brent A. Neuschwander-Tetri7, Arun J. Sanyal8; 
1Atlanta Gastroenterology Associates, Atlanta, GA; 2Univer-
sity of California at San Diego, La Jolla, CA; 3TARGET Phar-
maSolutions, Chapel Hill, NC; 4University of Pennsylvania, 
Philadelphia, PA; 5San Jose Gastroenterology, San Jose, CA; 
6Emory University Children’s Healthcare of Atlanta, Atlanta, 
GA; 7Saint Louis University, St. Louis, MO; 8Virginia Com-
monwealth University, Richmond, VA; 9University of Florida, 
Gainesville, FL; 10Washington University School of Medicine, 
St. Louis, MO; 11Gastro Florida, Clearwater, FL; 12University 
of Michigan, Ann Arbor, MI; 13University of North Carolina, 
Chapel Hill, NC

Background: NAFLD is the most prevalent liver disease . 
Lifestyle modification is rarely successful . Pharmacothera-
peutic options are currently under investigation, although 
it is unclear if study participants are reflective of real 
world NAFLD . The aim of this study is to determine the 
natural history of NAFLD and evaluate treatment regi-
mens used in clinical practice . Methods: TARGET-NASH 
is an observational study, initiated in 2016, of pediatric 
and adult patients with NAFLD managed at academic and 
community Hepatology, GI, and Endocrinology practices . 
The medical record from consented patients including 
narratives, laboratory, pathology, imaging data and 
patient-reported outcomes is abstracted into a centralized 
data core . Detailed demographics, patient comorbidities, 
medications and disease progression are assessed as are 
adverse outcomes, including cardiovascular and neoplastic 
complications . Descriptive statistics with ANOVA and 
Cochran-Armitage tests for trend are reported . Results: 
Total enrollment to date is 1,441 patients . Data for 
640 are presented here; abstraction and entry for the 
remainder are ongoing . The study population includes 
567 adults and 73 children . In adults (Table 1), median 
age is 59 years, 57% female, 66% white, 47% diagnosed 
with NASH (48% biopsy confirmed; remainder by clinical 
criteria), and 28% have cirrhosis . Median BMI is 32 kg/
m2 and 43% have diabetes . Comorbidities include cardio-
vascular disease (20%), anxiety/depression (31%), and 
arthritis (20%) . For pediatrics, median age is 14, median 
BMI is 32 kg/m2, 95% have NASH (32% biopsy confirmed), 
and 3 .5% have cirrhosis . Conclusions: Participants enrolled 
in TARGET-NASH include populations not represented in 
clinical trials . NASH risk factors increase in prevalence with 
disease severity as do comorbid conditions that make life-
style intervention difficult . Real-world clinical registries are 
important for obtaining unbiased natural history data and 
determining clinical effectiveness of new interventions .

Table 1: Clinical characteristics, adult TARGET-NASH
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2174
Preliminary evidence of an association 
between mtDNA D-loop polymorphisms and 
the clinicopathological features of nonalco-
holic steatohepatitis
Burcu Hastürk4, Yusuf Yilmaz1,2, Fatih Eren3,2; 1Department of 
Gastroenterology, Marmara University, School of Medicine, 
Istanbul, Turkey; 2Institute of Gastroenterology, Marmara 
University, Istanbul, Turkey; 3Deparment of Medical Biology, 
Marmara University, School of Medicine, Istanbul, Turkey; 
4Deparment of Medical Biology and Genetics, Marmara Uni-
versity, Institute of Health Science, Istanbul, Turkey

Background: Aberrant or insufficient mitochondrial DNA 
(mtDNA) causes energy dysfunction that may manifest in 
a wide range of human metabolic diseases . The displace-
ment loop (D-loop) of mtDNA is a major control site for 
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mtDNA expression because it contains the leading-strand 
for origin of replication and major promoters for tran-
scription . Here, we ascertained the frequency of mtDNA 
D-loop genetic polymorphisms in nonalcoholic steatohep-
atitis (NASH) and verified whether genetic variants were 
linked to concomitant metabolic conditions (diabetes 
mellitus and metabolic syndrome) as well as liver histology . 
Methods: The mtDNA D-loop region (15911nt−16540nt) 
was subjected to direct sequencing in 150 adult patients 
with NASH and 150 age-matched control subjects recruited 
from our gastroenterology clinics . The Steatosis, Activity, 
Fibrosis (SAF) scoring system was used to classify all biop-
sies . NASH was diagnosed when steatosis was present and 
when both features of disease activity (lobular inflam-
mation and hepatocellular ballooning) displayed at least 
grade 1 . Results of association analyses were expressed as 
odds ratios (ORs) with their 95% confidence intervals (CIs) . 
Results: None of the 139 genetic variants under investiga-
tion was found to be significantly associated with NASH 
per se . However, the TT genotype of the mtDNA 16294C/T 
polymorphism was significantly associated with the pres-
ence of metabolic syndrome (versus its absence; OR = 3 .11, 
95% CI = 1 .10−8 .77, P = 0 .028) in patients with NASH . 
Moreover, the carriage of T allele of the mtDNA16256 C/T 
polymorphism was significantly more common in diabetic 
patients (versus non-diabetic patients, OR = 5 .2, 95% CI 
= 1 .25−22 .11, P = 0 .021) . Finally, the AA genotype of the 
mtDNA16129 G/A polymorphism was significantly asso-
ciated with the presence of advanced fibrosis in NASH 
(OR = 8 .15, 95% CI = 1 .34−49 .45, P = 0 .024) . Conclusion: 
mtDNA D-loop genetic polymorphisms are not associated 
with NASH per se but are linked with concomitant meta-
bolic conditions and the presence of hepatic fibrosis . We 
conclude that mtDNA D-loop genetic variants could affect 
the histological features of NASH and the occurrence of its 
metabolic comorbidities .
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Impact of a Structured Exercise, Nutrition 
and Patient Education Program on Short Term 
Outcomes in Patients with Non-Alcoholic Fatty 
Liver Disease
Monica A. Konerman, Patrick Walden, Elizabeth Jackson, 
Anna S. Lok, Melvyn Rubenfire; University of Michigan, Ann 
Arbor, MI

Background: Lifestyle changes are first line therapy for 
non-alcoholic fatty liver disease (NAFLD) . Highly structured 
programs with regimented diet and exercise components 
often have highest efficacy for weight loss . The University 
of Michigan Metabolic Fitness Program (MetFit) is a struc-
tured 12 or 24-week program consisting of weekly exercise 
training with recommendations for Mediterranean diet . 
The aim of this study was to examine the impact of this 
program on weight, metabolic, and liver-related param-
eters among patients with and without NAFLD . Methods: 
Adults who completed the MetFit program between 
2008-2016 were analyzed . Cinical and laboratory data 
were collected at enrollment, 12 weeks and 24 weeks . 
Presence of NAFLD was defined based on liver biopsy, 
abdominal imaging or clinical diagnosis . Descriptive, bivar-
iate and multivariate analyses were performed . Results: 
495 patients had follow-up data (N=346 12-week, N=149 

24-week program) . The cohort consisted primarily of 
middle-aged (median 53) white (86 .8%) men (63 .4%) with 
severe obesity (median BMI 37 .3) . 46% met criteria for 
NAFLD . At baseline, patients with NAFLD were younger 
(51 .4 vs 55) and more likely to be white, to have diabetes, 
central obesity, higher BMI, higher ALT and more preva-
lent metabolic derangements (impaired fasting glucose, 
higher fasting insulin, low HDL and hypertriglyceridemia) . 
At 12 weeks, ≥5% weight reduction was observed in 23% 
and ≥10% weight reduction in 3 .4% . Among those who 
completed the 24-week program, 53% achieved ≥5% 
weight reduction and 15 .7% achieved ≥10% weight reduc-
tion . Characteristics of patients based on 5% weight reduc-
tion are displayed in Table . Multivariate analysis identified 
24-week program duration (OR 6 .7, 95% CI 3 .6-12 .3) as 
an independent predictor of achieving ≥5% weight loss . 
Conclusions: Nearly half the patients referred to a struc-
tured lifestyle program had NAFLD . Metabolic derange-
ments were more pronounced among NAFLD patients, 
though the program was efficacious in achieving weight 
loss and resolving metabolic syndrome components among 
patients with and without NAFLD . Program duration was 
independently predictive of achieving significant weight 
loss, highlighting the importance of incorporating sustain-
able longitudinal components for lifestyle programs .

*Central Obesity: waist circum >40''M,>35''F; Impaired fast-
ing glucose: >100 mg/dL or Diabetes; HyperTG >150 mg/dL; 
Low HDL >40 M, >50 F
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Low serum concentration of carotenoids 
is associated with non-alcoholic fatty liver 
disease (NAFLD)
James Philip G. Esteban, Syed Rizvi, Kia Saeian; Division of 
Gastroenterology and Hepatology, Medical College of Wis-
consin, Milwaukee, WI

Introduction Inadequate antioxidant defenses contribute 
to the pathogenesis of non-alcoholic fatty liver disease 
(NAFLD) . Carotenoids are plant-based pigments with 
anti-oxidant and anti-inflammatory properties . This study 
aims to evaluate associations between serum carotenoid 
levels and hepatic steatosis and fibrosis . Methodology A 
total of 8,700 adults (47% male, 78% White) from the 
third National Health and Nutrition Examination Survey 
(NHANES III, 1988-94) were analyzed after excluding 
subjects with incomplete data, heavy alcohol use, viral 
hepatitis, and hepatotoxic medication use . Demographic, 
socioeconomic, health history, and anthropometric data 
were collected . Presence and degree of hepatic steatosis 
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was assessed by ultrasound . In subjects with moderate 
to severe steatosis, advanced fibrosis was assessed with 
NAFLD fibrosis score (NFS) and APRI score . Serum concen-
trations of α-carotene, β-carotene, β-cryptoxanthin, lutein/
zeaxanthin and lycopene were divided into quartiles . 
Multivariate ordinal logistic regression estimated the asso-
ciation between steatosis/fibrosis after adjusting for age, 
sex, ethnicity, education, smoking, diabetes, hyperten-
sion, and obesity . Results No, mild, moderate and severe 
hepatic steatosis was seen in 66 .2%, 13 .8%, 13 .4% and 
6 .6% of subjects, respectively . Out of 1,988 subjects with 
moderate to severe steatosis, 1 .6% and 6 .7% had advanced 
fibrosis based on APRI and NFS . On univariate regres-
sion, increasing age, Mexican heritage, pre-diabetes and 
diabetes, hypertension, high BMI and waist circumference, 
non-consumption of alcohol, more smoking pack-years, 
and lower quartiles of carotenoid serum concentration 
predicted severe steatosis and advanced fibrosis (NFS) . 
On multivariate regression, lowest quartiles of carot-
enoid serum concentration were associated with 39-96% 
increased odds of hepatic steatosis (see table) . Advanced 
fibrosis (APRI) was associated with the lowest lycopene 
concentration quartile (OR 1 .70 [1 .01-2 .84], p=0 .045) . 
Conclusion Low serum concentration of carotenoids was 
associated with hepatic steatosis . Additionally, low serum 
lycopene was associated with increased odds of fibrosis 
based on non-invasive markers . The antioxidant properties 
of carotenoids provide a mechanistic explanation for the 
findings and a basis for prospective trials exploring the 
therapeutic potential of carotenoid supplementation on 
NAFLD .
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2177
Parent Metabolic Risk Factors Are Associated 
With Concurrent Nonalcoholic Fatty Liver 
Disease In Adolescent Offspring
Oyekoya T. Ayonrinde1,2, John K. Olynyk1,3, Trevor A. Mori2, 
Lawrence J. Beilin2, Leon A. Adams2,4; 1Gastroenterology and 
Hepatology, Fiona Stanley Hospital, MURDOCH, WA, Austra-
lia; 2School of Medicine and Pharmacology, The University of 
Western Australia, Perth, WA, Australia; 3School of Medical 
and Health Sciences, Edith Cowan University, Joondalup, WA, 
Australia; 4Hepatology, Sir Charles Gairdner Hospital, Ned-
lands, WA, Australia

Background: Nonalcoholic fatty liver disease (NAFLD) is 
associated with features of the metabolic syndrome in 
individuals . Heritability of NAFLD has been described in 
first-degree relatives and in offspring of pre-pregnancy 
obese mothers . Methods: We examined associations 
between parent fasting glucose and lipid profile, and 
concurrent NAFLD in adolescent offspring from an estab-
lished birth cohort . Community-based 17-year-old adoles-
cents (n=1170) had liver ultrasound assessment for the 

presence and severity of hepatic steatosis . Anthropometric 
measurements were recorded in the adolescents, and 
fasting blood tests taken . Concurrently, fasting blood tests 
for glucose and lipids were obtained from 981 mothers 
and 708 fathers . Results: Adolescent liver ultrasound 
and parent blood tests were available on 979 adoles-
cent-mother pairs and 706 adolescent-father pairs . NAFLD 
was diagnosed in 176 (15 .2%) adolescents (19 .6% female, 
10 .7% male) after exclusion of significant alcohol intake . 
Amongst mothers, 16 .3%, 20 .1% and 34 .4% had raised 
plasma glucose, raised triglycerides (TG) or low high-den-
sity lipoprotein cholesterol (HDL-C) respectively . NAFLD 
was more common in adolescents in the presence of raised 
maternal fasting glucose (24 .4% vs . 13 .3%, p<0 .001) or low 
HDL-C (19 .9% vs . 12,6%, p=0 .002) but not raised TG (17 .8% 
vs . 14 .5%, p=0 .25) . Adolescent NAFLD was associated with 
higher mean [SD] maternal plasma glucose (5 .7[2 .3] vs . 
5 .2[1 .4]mmol/L, p<0 .001), higher median [IQR] maternal 
TG (1 .3 [0 .9-1 .7] vs . 1 .1 [0 .8-1 .5]mmol/L, p=0 .01) and lower 
maternal HDL-C (1 .4 [0 .4] vs . 1 .5 [0 .4]mmol/L, p=0 .02) . 
Maternal fasting glucose, TG and HDL-C were associated 
with the severity of hepatic steatosis (p<0 .05) . Paternal 
fasting glucose or lipids were not significantly associated 
with NAFLD in adolescent offspring (p>0 .05) . Records of 
maternal obesity during the 17-year assessment were 
not available, however maternal pre-pregnancy obesity 
17 years earlier was associated with NAFLD in adolescent 
offspring (34 .4% if obese vs . 14 .2% if non-obese, p<0 .001) . 
Using multivariate analysis, raised maternal fasting glucose 
(OR 1 .89, 95%CI 1 .24-2 .89, p=0 .003) and low HDL-C (OR 
1 .56, 95%CI 1 .09-2 .25, p=0 .02) were independently associ-
ated with NAFLD in adolescents . The association remained 
significant for maternal fasting glucose (OR 1 .71, 95%CI 
1 .05-2 .79, p=0 .03) after adjusting for abdominal obesity in 
the adolescents . Conclusion: Maternal, but not paternal, 
fasting plasma glucose, triglycerides and HDL-C levels were 
associated with concurrent NAFLD in adolescent offspring . 
This study highlights the heritability of risk factors for 
NAFLD from maternal metabolic characteristics .
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2178
NGM282 Significantly Reduces Hepatic 
Steatosis Independent of Baseline Patient 
Characteristics and Highly Correlates with 
Markers of FGFR4 Target Engagement: Results 
from a Phase 2 Trial in Biopsy-Confirmed NASH 
Patients
Rohit Loomba1, Manal F. Abdelmalek2, James F. Trotter3, 
Angelo H. Paredes4, Mark Jaros5, Lei Ling6, Stephen J. Rossi6, 
Alex M. DePaoli6, Mary E. Rinella7, Stephen A. Harrison8; 
1Division of Gastroenterology and Epidemiology, University 
of California San Diego, San Diego, CA; 2Division of Gastroen-
terology, Duke University, Durham, NC; 3Clinical Research and 
Education, Texas Digestive Disease Consultants, Dallas, TX; 
4Division of Gastroenterology and Hepatology, Brooke Army 
Medical Center, San Antonio, TX; 5Summit Analytical, Denver, 
CO; 6Research and Development, NGM Bio, S. San Francisco, 
CA; 7Division of Gastroenterology and Hepatology, North-
western University, Chicago, IL; 8Pinnacle Clinical Research, 
Live Oak, TX

Background: NGM282 is an engineered variant of human 
FGF19 that retains the bile acid and metabolic activities of 
FGF19 while eliminating the tumorigenic effects . Recent 
data from a Phase 2 trial showed significant reductions in 
hepatic steatosis, liver transaminases and other markers 
supportive of potential improvements in NASH . The aim 
of this post-hoc analysis was to 1) assess NGM282 treat-
ment response across baseline patient characteristics and 
sub-categories and 2) identify biomarkers correlating with 
response . Methods: Eight two patients were random-
ized to NGM282 3mg or 6mg or placebo for 12 Wks . The 
primary endpoint was ≥5% reduction in absolute liver fat 
content (LFC) by MRI-PDFF . Baseline patient characteristics 
analyzed included male vs female, Hispanic vs Non-His-
panic, diabetic status, ALT < vs ≥40 U/L, BMI < vs ≥30, 
fibrosis stage 1 vs 2/3 and statin use . The comparative treat-
ment responses were analyzed using an ANCOVA model . 
Liver transaminases, lipids, 7-alpha-hydroxy-4-cholesten-
3-one (C4) and metabolic markers were analyzed using 
nonparametric Spearman correlations based on ranked 
values to determine correlations with LFC . NGM282 treat-
ment arms were pooled for both analyses . Results: Abso-
lute LFC was decreased by -9 .7% and -11 .9% at 3mg and 
6mg (p<0 .001), respectively, vs -0 .9% with placebo . There 
were no significant differences in treatment response seen 
with any patient characteristic or sub-category . Signifi-
cant positive correlations were seen between LFC and C4, 
ALT, AST, triglycerides and HbA1c individually whereas 
negative correlations were seen with both total and LDL 
cholesterol (LDLc) (Table 1) . The strongest correlations 
were seen with C4 and LDLc, consistent with FGFR4 target 
engagement and potent suppression of CYP7A1 . Further 
analysis showed a significant positive correlation between 
C4 and ALT (r=0 .53, p<0 .0001) . Conclusions: NGM282 is 
highly effective in reducing LFC across a broad treatment 
population, independent of key baseline patient charac-
teristics known to impact disease progression and treat-
ment outcomes . LDLc and C4 significantly correlate with 
treatment response and further analyses are underway to 
establish specific C4 thresholds predictive of response to 
support future treatment algorithms for NGM282 .

Table 1 .
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2179
Could inherited predisposition drive fatty liver 
disease in non-obese Caucasians? Results 
from eight German tertiary referral centers
Marcin Krawczyk1,2, Heike Bantel3, Monika Rau4, Jörn M. Schat-
tenberg5, Frank Grünhage1, Anita Pathil6, Susanne N. Weber1, 
Muenevver Demir7, Johannes Kluwe8, Tobias Boettler9, 
Andreas Geier4, Frank Lammert1; NAFLD Clinical Study Group; 
1Department of Medicine II, Saarland University Hospital, 
Homburg/Saar, Germany; 2Laboratory of Metabolic Liver Dis-
eases, Department of General, Transplant and Liver Surgery, 
Medical University of Warsaw, Warsaw, Poland; 3Depart-
ment of Gastroenterology, Hepatology and Endocrinology, 
Hannover Medical School, Hannover, Germany; 4Division of 
Hepatology, Department of Medicine II, University Hospital 
Würzburg, Würzburg, Germany; 5Department of Medicine I, 
University Medical Center Mainz, Johannes Gutenberg Univer-
sity, Mainz, Germany; 6Department of Internal Medicine IV, 
Gastroenterology and Hepatology, University of Heidelberg, 
Heidelberg, Germany; 7Clinic for Gastroenterology and Hepa-
tology, University Hospital of Cologne, Cologne, Germany; 8I. 
Department of Medicine, Hamburg University Medical, Ham-
burg, Germany; 9Department of Medicine II, Medical Center 
- University of Freiburg, Faculty of Medicine, University of 
Freiburg, Freiburg, Germany

Background: Although non-alcoholic fatty liver disease 
(NAFLD) is most common among obese individuals with 
metabolic syndrome, a growing body of evidence demon-
strates that NAFLD might also develop in the absence of 
these characteristics . As shown by others and us, three 
critical gene variants, namely PNPLA3 p .I148M, TM6SF2 
p .E167K and MBOAT7 rs641738, are associated with higher 
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liver fat contents . Here we aim to investigate to which 
extent these variants modulate NAFLD risk and disease 
progression in non-obese patients without diabetes . 
Patients and methods: Patients with biopsy-proven NAFLD 
were recruited at eight academic medical centers within 
the German NAFLD-CSG program . All patients fulfilled the 
following criteria: (i) BMI < 30 kg/m2, (ii) absence of type 
2 diabetes, and (iii) hepatic steatosis grade ≥ S1 at liver 
biopsy . The prosteatotic PNPLA3, TM6SF2 and MBOAT7 
polymorphisms were genotyped using TaqMan assays 
and compared with the NAFLD-CSG cohort (n=515, Kraw-
czyk et al. J Lipid Res 2017) as well as a control popu-
lation (n=174, Arslanow et al. Liver Int 2016) . Serum 
CK18-M30 was measured by ELISA . Results: In total, 63 
patients with NAFLD (39 men, age 20–72 years, 34 .9% 
with steatosis S3, 61 .2% with fibrosis ≥ F1) fulfilled the 
inclusion criteria . Forty-seven individuals carried at least 
one copy of the PNPLA3 p .148M risk allele . This frequency 
(74 .6%) was significantly (P<0 .05) higher as compared to 
the other patients in the NAFLD-CSG cohort (54 .9%) or 
controls (40 .2%) . Overall, the minor PNPLA3 p .I148M allele 
substantially increased the risk of developing NAFLD in 
our cohort (OR=3 .29, P<0 .001) . Moreover, patients who 
tested positive for the p .148M allele presented with more 
severe liver disease: They developed more frequently S3 
steatosis and fibrosis stage ≥F1; they also showed higher 
serum CK18-M30 levels (all P<0 .01) . According to the 
population attributable fraction (PAF) for carriers of the 
allele, as many as 49 .8% of NAFLD cases could be elimi-
nated if the PNPLA3 mutation was absent . On the other 
hand we did not detect any association of TM6SF2 and 
MBOAT7 polymorphisms and NAFLD phenotypes . Conclu-
sions: Variant PNPLA3 might be one of the major drivers 
of NAFLD risk in non-obese patients without diabetes, and 
it also substantially enhances chronic liver injury in this 
setting . Since non-obese patients lack most of the pheno-
typic characteristics commonly associated with NAFLD, we 
reckon that genetic analysis could help to identify patients 
requiring effective drug therapies .
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2180
ZJU index independently predict the devel-
opment of non-alcoholic fatty liver disease: a 
7-year prospective study
Jinghua Wang, Chengfu Xu, Chaohui Yu, Youming Li; Depart-
ment of Gastroenterology, the First Affiliated Hospital, Col-
lege of Medicine, Zhejiang University, Hangzhou, China

Background & Aims: Non-alcoholic fatty liver disease 
(NAFLD) is one of the most common chronic liver diseases 
worldwide in the twenty-first century . Non-invasive assess-
ment was widely used to identify the risk of NAFLD among 
individuals with increased metabolic risk, identify those 
with worse prognosis and monitor disease progression . 

The ZJU index is a diagnostic model of NAFLD based on 
a Chinese population . The formula is “ZJU index = Body 
mass index (kg/m2) + Fasting blood sugar (mmol/L) + 
Triglycerides (mmol/L) + 3×Alanine aminotransferase 
(IU/L) / Aspartate aminotransferase (IU/L) ratio (+2, if 
female)” . This study aimed to investigate the prospective 
relationship between the ZJU index and the development 
of NAFLD in a Chinese population . Methods: A cohort of 
6417 initially NAFLD-free participants was enrolled in this 
7-year prospectively study . Anthropometric data, blood 
routine test, biochemical test, and abdominal ultrasound 
were obtained . Abdominal ultrasound was used to diag-
nosis NAFLD . The participants were stratified into quin-
tiles (quintiles 1–5 group) according to their baseline 
ZJU index levels . The incidence of NAFLD was calculated 
among participants with different baseline ZJU index 
quintiles . Cox proportional hazards regression analyses 
were conducted to calculate the risks for incident NAFLD . 
Results: During 37705 person-year follow-ups, 1071 inci-
dent NAFLD cases were identified . The baseline ZJU index 
levels were linear and positively correlated with NAFLD 
incidence . The incidence was 5 .53, 11 .75, 23 .77, 43 .28, 
and 85 .60 per 1000 person-year follow-up for participants 
with baseline ZJU index levels in quintiles 1–5, respec-
tively . Compared with participants with baseline ZJU index 
levels in quintile 1, the hazard ratios (95% CI) for inci-
dent NAFLD were 2 .092 (1 .458–3 .002), 4 .094 (2 .942–5 .698), 
7 .095 (5 .167–9 .742), 13 .191 (9 .684–17 .968) for participants 
with baseline ZJU index levels in quintile 2–5, respectively . 
The hazard ratios were attenuated but remained statisti-
cally significant after adjusting for age, gender, body mass 
index, and variables associated with metabolic syndrome . 
Conclusions: Elevated ZJU index levels independently 
predict an increased risk for incident NAFLD . The ZJU index 
can be used as an initial assessment of NAFLD . Subjects 
who were rule out of NAFLD by ZJU index (ZJU index < 
32) have less probability to develop NAFLD . Subjects who 
were diagnosed NAFLD by the ZJU index (ZJU index ≥ 38) 
need lifestyle intervention even if the abdominal ultra-
sound was normal .
Disclosures:

The following people have nothing to disclose: Jinghua Wang, Chengfu Xu, 
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2181
Hepatocellular injury and senescence in NASH 
are linked to Hedgehog and Hippo pathway 
activity and accumulation of hepatic progen-
itor cells
Cynthia D. Guy1, Ayako Suzuki2, Marzena Swiderska-Syn3, 
Manal F. Abdelmalek2, Anna Mae Diehl2; Duke University 
Health System; 1Duke Pathology, Duke University Health Sys-
tem, Durham, NC; 2Duke Medicine, Division of Gastroenterol-
ogy and Hepatology, Duke University, Durham, NC; 3Medicine, 
MUSC, Charleston, SC

Background Nonalcoholic steatohepatitis (NASH) is a 
common disease that can have serious adverse health 
consequences such as cirrhosis and hepatocellular carci-
noma . However, the diverse cellular pathways leading to 
injury and progression of disease versus successful regener-
ation/repair are incompletely understood . Severe cellular 
injury can induce senescence and permanent cell cycle 
arrest, and damage-induced cellular senescence plays a 
key role in tissue remodeling . Likewise, the Hedgehog (Hh) 
and Hippo pathways play essential roles in tissue regenera-
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tion . We hypothesized that Hh and Hippo signaling would 
be active in adult NASH livers with senescence . Methods 
Human liver biopsies from 15 patients across the spectrum 
of NAFLD were quantitatively and semi-quantitatively 
analyzed by immunohistochemistry for Sonic Hh (Shh) and 
Indian Hh (Ihh) ligands, Hh pathway activity (gli2+ cells), 
keratin 7 (hepatic progenitor marker), the Hippo co-tran-
scription factor TAZ, and senescence markers p16 and p21 . 
H&E and trichrome stained slides were scored in a masked 
manner . Results As previously demonstrated by our 
group, hepatocyte Shh ligand production and Hh pathway 
activity parallel disease severity in NASH . The number of 
Shh+ hepatocytes correlated with ballooning (p=0 .0034) 
and the number of Hh-responsive (gli2+) cells (p=0 .0048) . 
Furthermore, increased numbers of Hh-responsive (gli2+) 
cells correlated with the extent of the ductular reaction 
(p=0 .0366) and fibrosis stage (0 .0192) . In contrast, Ihh 
production by bile duct cells correlated with Ihh+ lobular 
inflammatory cell groups (p=0 .0158) . Increased disease 
severity in NASH, as manifest by increased numbers of 
ballooned hepatocytes, correlated with increased numbers 
of p21+ senescent hepatocytes (p=0 .0322), and increased 
numbers of p21+ senescent hepatocytes correlated with 
increased Hh pathway activity (p=0 .0151) . Increased 
numbers of senescent p16+ hepatocytes correlated with 
increased Hippo pathway signal transduction (increased 
hepatocyte nuclear accumulation of TAZ, p=0 .0320) . The 
accumulation of bile duct cells with nuclear TAZ correlated 
with increased numbers of TAZ+ lobular inflammatory cell 
groups (p<0 .0001) and the number of K7+ progenitor cells 
(p=0 .0423) . Conclusions Increased cellular senescence in 
NASH correlates with increased Hh and Hippo pathway 
activity and increased numbers of hepatic progenitor cells . 
Understanding the regulators and interactions of these 
often context dependent signaling networks may provide 
beneficial insights into effective tissue repair in NASH . 
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2182
Subjects with Non-alcoholic Fatty Liver Disease 
and Severe Fibrosis Face a Significant Number 
of Adverse Events: Cryptogenic Cirrhosis and 
Severe Steatofibrosis
Zobair M. Younossi1,2, Maria Stepanova3, Stephen A. Harri-
son4, Arun J. Sanyal5, Vlad Ratziu6, Bryan J. McColgan7, Rob-
ert P. Myers7, Mani Subramanian7, John G. McHutchison7, 
Nezam H. Afdhal8, Manal F. Abdelmalek9, Jaime Bosch10, 
Zachary D. Goodman1,2; zobair.younossi@cldq.org; 1Center 
for Liver Diseases, Department of Medicine, Inova Fairfax 
Hospital, Falls Church, VA; 2Betty and Guy Beatty Center for 
Integrated Research, Inova Health System, Falls Church, VA; 
3Center for Outcomes Research in Liver Disease, Washington 
DC, DC; 4Pinnacle Clinical Research, San Antonio, TX; 5Virginia 
Commonwealth University, Richmond, VA; 6Hopital Pitie-Sal-
petriere, Paris, France; 7Gilead Sciences, Foster City, CA; 8Beth 
Israel Deaconess Medical Center and Harvard Medical School, 
Boston, MA; 9Duke Clinical Research Institute, Durham, NC; 
10Hospital Clinic, University of Barcelona, Spain and Bern Uni-
versity, Bern, Swaziland

Although fibrosis is the best predictor of mortality in 
NAFLD, subjects with severe steatofibrosis (SF) or crypto-
genic cirrhosis (CC) without ballooning of hepatocytes in 
a liver biopsy do not qualify for clinical trials of NASH . 
Aim: To assess medium-term outcomes of patients with 
severe SF and CC . Methods: NAFLD subjects with F4 
fibrosis (by NAS-CRN) (N=248) were enrolled and prospec-
tively followed up to 42 months (median 25 months) . The 
subjects were grouped into cryptogenic cirrhosis (CC) (no 
steatosis with F4 regardless of other histologic features; 
N=103) and severe SF (steatosis with F4 regardless of other 
features; N=145); the rates of and the time to adverse 
outcomes in follow-up (death, ascites, variceal bleeding, 
hepatic encephalopathy, >2-point CPT score increase, 
or qualification for a liver transplant (MELD>15)) were 
assessed . Results: Patients with CC had higher MELD scores 
(8 .2±2 .2 vs . 7 .4±1 .9), higher FIB-4, NFS scores and levels of 
aSMA, but lower serum AST and ALT, while patents with 
severe SF had higher HOMA scores and serum TIMP-1 (all 
p<0 .05) . The rates of adverse outcomes in CC and severe 
SF were 25 .2% vs . 15 .3% (p=0 .051), and the average time 
to event was 11 .6 vs . 18 .6 months, respectively (p=0 .002) 
(Figure) . In multivariate survival analysis, presence of 
diabetes [adjusted hazard ratio (aHR) = 2 .01 (95%CI=1 .02-
3 .98), p=0 .04] and higher MELD score [aHR=1 .23 (1 .11-1 .36) 
per 1 point, p<0 .0001] were independently associated with 
experiencing adverse outcomes . Conclusions: Patients with 
CC and severe SF experience a significant number adverse 
clinical events which can affect their mortality, morbidity 
and, potentially, the cost of care . Given that some of these 
subjects currently do not qualify for clinical trials of NASH, 
there may be a need to modify the inclusion criteria to 
cover that population .
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Event-Free Survival in Severe Steatofibrosis vs, Cryptogenic 
Cirrhosis
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2183
Plasma Selenoprotein P levels are related to 
adipose tissue insulin resistance, composition 
of free fatty acids and liver fibrosis in non-di-
abetic patients with Non Alcoholic Fatty Liver 
Disease
Chiara Rosso1, Ramy Younes1, Fabrizia Carli2, Melania Gag-
gini2, Lavinia Mezzabotta1, Milena Marietti1, Federico Salo-
mone3, Roberto Gambino1, Francesca Saba1, Emma Buzzigoli2, 
Demetrio Ciociaro2, Gian Paolo Caviglia1, Elisabetta Morello4, 
Maria Lorena Abate1, Antonina Smedile1, Alessia Ciancio1, 
Maurizio Cassader1, Giorgio Maria Saracco1, Amalia Gast-
aldelli2, Elisabetta Bugianesi1; 1Department of Medical Sci-
ences, University of Turin, Torino, Italy; 2Institute of Clinical 
Physiology, CNR, Pisa, Italy; 3Division of Gastroenterology, 
Ospedale di Acireale, Catania, Italy; 4Department of Clinical 
and Biological Sciences, University of Turin, Turin, Italy

Background Alterations in glucose and lipid metabolism 
in the setting of insulin resistance (IR) play an important 
role in the development and progression of Non-alcoholic 
Fatty Liver Disease (NAFLD) via increased oxidative stress . 
Selenoprotein P (Sepp) is a selenium carrier protein with 
antioxidant properties that is higher in obese and diabetic 
subjects . The aim of this study was to evaluate the asso-
ciation between plasma Sepp levels, IR at different sites, 
Stearoyl-CoA desaturase-1 index (SCDi), De-Novo Lipogen-
esis index (DNLi) and liver damage in a well characterized 
group of non-diabetic subjects with biopsy proven NAFLD . 
Methods We studied 40 subjects with biopsy proven NAFLD 
who underwent tracers studies (6,6D2glucose and D5glyc-
erol) in the basal state (n=40) and after a double tracers 
75 g-Oral Glucose Tolerance Test (OGTT)(n=24) . Hepatic 
IR (Hep-IR) was calculated as (EGP*insulin), adipose tissue 
(AT)-IR as (Glycerol Ra*insulin) (AT-IR1) or as (FFAs* insulin) 
(AT-IR2) and peripheral (Per-IR) as the ratio (EGP/glucose) . 
Gas chromatography mass spectrometry was used to assess 
FFAs composition . The SCDi and DNLi were derived as the 
ratio palmitoleic/palmitic acid (16:1/16:0) and palmitic/
linoleic (16:0/18:2), respectively . Plasma Sepp levels was 
measured using ELISA . Histology was scored according to 
Kleiner . Results During fasting, plasma Sepp levels were 
associated with AST and ALT levels (r=0 .35, p=0 .035 and 
r=0 .32, p=0 .050), SCDi (r=0 .32, p=0 .048), AT-IR1 (r=0 .473, 
p=0 .004), AT-IR2 (r=0 .325, p=0 .050) and lipolysis by tracers 
(r=0 .352, p=0 .0329) . Following OGTT, Sepp levels increased 
by 2-fold (9 .82±7 .1 vs 19 .2±15 .7, p=0 .042), SCDi decreased 
by 40% (0 .10±0 .03 vs 0 .06±0 .02, p<0 .001) and DNLi 
increased by 35% (1 .23±0 .4 vs 1 .66±0 .4, p<0 .001), indi-
cating an increase in saturated FAs . At 120 min OGTT, Sepp 
levels were directly related to both SCDi and DNLi (r=0 .56, 
p=0 .012 and r=0 .60, p=0 .008) suggesting and increased 
antioxidant response to increased levels of saturated FAs 
induced by oral glucose ingestion . Among histological 
features, Sepp levels showed a stepwise increase from F0 
to F12 to F34 (Kruskall-Wallis p=0 .007), indicating higher 
scavengers levels in more severe liver damage . Conclusions 
In non-diabetic subjects with NAFLD, basal Sepp levels are 
related to adipose tissue insulin resistance, FAs composi-
tion and more severe liver damage . Sepp levels increase 
in response to unfavorable changes in FAs composition 
induced by the ingestion of a glucose load .
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2184
Association of sarcopenia with non-alcoholic 
fatty liver disease (NAFLD) and fibrosis models 
in US adults
Eric R. Kallwitz, Sofia Bello, Cara Joyce, William H. Adams, 
Scott Cotler; Loyola University Medical Center, Maywood, IL

Sarcopenia has been linked to NAFLD . The aim of this study 
was to evaluate the association between sarcopenia and 
models of hepatic steatosis and fibrosis in the US popu-
lation . METHODS:Data were abstracted from the Contin-
uous NHANES database (1999 to 2014) . Adult participants 
were included if they had no evidence of viral liver disease 
or excess alcohol consumption . Models to estimate hepatic 
steatosis and fibrosis were applied to the NHANES sample 
based on published methods and availability of variables . 
Models for steatosis included the Fatty Liver Index (FLI), 
Hepatic Steatosis Index (HSI), NAFLD Liver Fat Score (NLFS) . 
The NAFLD Fibrosis score (NFS) and FIB-4 were used to 
assess fibrosis . Appendicular skeletal muscle mass (ASM) 
was derived from multiply imputed NHANES data sets 
which accounted for missing data . The sarcopenia index 
(SI) was calculated as the ratio of ASM over body mass, 
and sarcopenia was defined using published thresholds 
(<0 .789 in men, < 0 .521 in women) . Separate multivari-
able logistic regression models assessed the association 
of sarcopenia with steatosis and NAFLD with fibrosis 
while adjusting for patient characteristics including age, 
gender, ethnicity and appropriate components of the 
metabolic syndrome . RESULTS:7,183 participants had 
body composition data and were included in this study, 
of which 14 .6% had sarcopenia . Persons with sarcopenia 
were older (56 .7±0 .84 vs 43 .02±0 .38 years, p<0 .001), and 
more frequently female (11 .4% vs 9 .3%, p=0 .008) and 
Hispanic (25 .3% vs 10% Non-Hispanic White or 2 .9% 
African American (2 .9%) [p<0 .001] . Sarcopenia was asso-
ciated with metabolic syndrome (17 .2% vs 7 .0%, p<0 .001), 
and components including increased fasting glucose 
(112±2 vs 100±1, p<0 .001), triglycerides (169±8 vs 139±2, 
p=0 .002) and HOMA-IR (4 .4±0 .2 vs 2 .9±0 .1, p<0 .001) . The 
main results are presented in the table . After multivariable 
adjustment, a decrease of 1 SD (0 .21 units) in SI was asso-
ciated with a higher probability of elevated FLI (aOR 4 .34, 
95%CI 3 .48-5 .41) and elevated NLFS (aOR 4 .56, 95 CI 3 .40-
6 .12) . in MVA, a 1-SD decrease in SI was associated with 
elevated NFS (aOR 4 .58, 95%CI 3 .04-6 .91) . CONCLUSION:In 
a US population-based study, persons with sarcopenia had 
a higher risk of NAFLD and liver fibrosis based on clinical 
models
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Increased urinary arsenic is associated with 
elevated ALT in U.S. adolescents and adults
Jennifer K. Frediani1, Eric Naioti1, Miriam B. Vos1, 
Janet Figueroa1, Carmen J. Marsit2, Jean A. Welsh1; 1Pediat-
rics, Emory University, Decatur, GA; 2Environmental Health, 
Emory University, Atlanta, GA

Background: The cause of the rapid rise in prevalence 
of nonalcoholic fatty liver disease (NAFLD) in children is 
unknown . It has been demonstrated in animal models 
that exposure to arsenic in the setting of a high fat diet 
enhances liver injury with a nonalcoholic steatohepatitis 
(NASH)-like pathology . Little is known regarding environ-
mental exposure to arsenic and NAFLD in humans and 
particularly children . Methods: Urinary inorganic arsenic 
levels from Americans age >12 years in the National Health 
and Nutrition Examination Survey (NHANES), 2005-2014 
were used to assess the cross-sectional association with 
alanine aminotransferase (ALT) . We excluded high alcohol 
consumers (>4-5 drinks/day; n=939), pregnant women 
(n=629), positive hepatitis B or C (n=2330), and/or missing 
body mass index . Urinary arsenic and plasma ALT levels 
were measured using high performance liquid chromatog-
raphy coupled with inductively coupled-plasma dynamic 
reaction cell-mass spectrometry (ICP-DRC-MS) . Sampling 
weights were applied to estimate national levels by 
demographic and weight status subgroups . Comparisons 
were made using Chi-squared tests of independence and 
t-tests . Logistic regression models controlling for age, sex, 
income, and obesity were used to estimate adjusted odd 
ratios (aOR) of elevated ALT (defined as >25 IU/L and >22 
IU/L for boys and girls ≤17 years, respectively, and >30 IU/L 
and >19 IU/L in male and female adults, respectively) by 
quartile of arsenic and to test for effect modification by 
race/ethnicity . Results: Among the 8518 subjects, mean 
arsenic levels were highest among those: adult, male, and 
Hispanic . The odds of elevated ALT was significantly higher 
among those in the highest vs . lowest arsenic quartile, 1 .4 
(95% confidence interval [CI]: 1 .1, 1 .7) . When assessing 
interaction effects, the odds of elevated ALT was higher 
among Mexican Americans in the 2nd vs . 1st arsenic quar-
tile (referent group), aOR 1 .5 (CI: 1 .0, 2 .3) but not among 
other race/ethnic groups . The aOR for Mexican Ameri-
cans rose to 2 .3 (CI: 1 .5, 3 .4) among those in the highest 
arsenic quartile . Non-Hispanic blacks were the only others 
with significantly higher risk of NAFLD with rising arsenic 
exposure . Conclusions: Our finding demonstrate a posi-
tive association between urinary arsenic levels and risk of 
NAFLD among U .S . adolescents and adults that is highest 
among Mexican Americans . 
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2186
Quantification of hepatic steatosis in patients 
undergoing liver resection: A comparative 
study of preoperative controlled attenuation 
parameter (CAP) versus Fourier transform-in-
frared spectroscopy (FTIR) and histopatholog-
ical estimation (HPE) on surgical specimens
Muthukumarassamy Rajakannu1,2, Slavka Kascakova1,2, 
Sarah Goodband2, René Adam1,2, Denis X. Castaing1,2, Dan-
iel Cherqui1,2, Antonio SA CUNHA1,2, Didier Samuel1,2, 
François Le Naour1,2, Catherine Guettier1,2, Eric Vibert1,2; 
1Centre Hépato-Biliaire, AP-HP Hôpital Paul-Brousse, Villejuif, 
France; 2Univ Paris-Sud, UMR-S 1193, Université Paris-Saclay, 
Villejuif, F-94800, France, Villejuif, France

Background: CAP measured by transient elastography 
(TE) is a non-invasive method for HS assessment . FTIR for 
hepatic triglyceride (TG) content is a new standard for 
tissue quantification of HS as it avoids the variations asso-
ciated with conventional HPE by pathologists . Methods: 
Patients undergoing LR for various liver tumors were 
enrolled prospectively to undergo TE by FibroScan™ M/
XL probes . HPE and FTIR quantification of the HS were 
performed on the frozen samples of resected non-tumoral 
liver . An expert pathologist, blinded to patients’ data, 
performed HPE of steatotic hepatocytes (%) . TG content 
was quantified using Nicolet™ iZ10 FTIR spectrometer . 
Bivariate correlation of CAP, HPE and FTIR was tested by 
Spearman correlation . Diagnostic performance of CAP 
was compared with HPE and FTIR according to HS grades 
using receiver operating characteristic (ROC) . Results: 87 
patients [61% men] with a median age of 63 years were 
included . Indications for LR were 53% liver metastasis, 
39% primary liver cancer and 7% other liver tumors . 
Median [range] of CAP was 229 dB/m [118-351] . Median 
[range] steatosis by HPE and TG content by FTIR were 15% 
[0-90] and 128 nmol/mg [0-6188] respectively . CAP had a 
significant correlation with both reference methods, CAP 
vs FTIR [r=0 .4] and CAP vs HPE [r= 0 .4] . FTIR had an excel-
lent correlation with HPE [r=0 .7] . Area under ROC curve 
(AUROC) for CAP vs HS grades according to NAS score 
were 0 .6 [95%CI:0 .5-0 .8] for ≥S1 [n=51], 0 .7 [95%CI:0 .6-0 .8] 
for ≥S2 [n=32] and 0 .8 [95%CI:0 .7-0 .9] for S3 [n=15] respec-
tively [Fig1a] . Similarly, AUROC for CAP vs FTIR (TG) grades 
were 0 .7 [95%CI:0 .6-0 .8] for ≥G1 [n=56], 0 .7 [95%CI:0 .6-
0 .9] for ≥G2 [n=32] and 0 .8 [95%CI:0 .6-0 .9] for G3 [n=19] 
respectively [Fig1b] . CAP had similar performance when 
compared with FTIR and HPE for all grades of steatosis . 
Performance of CAP improved as HS grade increased and 
it had an excellent performance to diagnose grade 3 
steatosis . Conclusion: CAP is a promising tool for noninva-
sive estimation of hepatic steatosis in patients undergoing 
LR . FTIR is an objective quantitative measurement of HS 
on tissue sections compared to HPE . Therefore, FTIR should 
be considered as a gold standard for HS quantification in 
clinical studies .
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Plasma metabolites for de novo lipogenesis 
and pharmacodynamic activity of acetyl-CoA 
carboxylase inhibitor GS-0976
Jacqueline Tarrant1, Mona Vimal1, Klaus-Peter Adam2, 
Deirdre Hauser2, Haibao Wan2, Ren Xu1, Brian Kirby1, 
Cara H. Nelson1, Adrian S. Ray1, Ting Wang1, Kathryn Stiede3, 
William F. Westlin3, Constantine S. Djedjos1, Bryan J. McCo-
lgan1, Scott D. Patterson1, Tuan Nguyen1, Robert P. Myers1; 
1Gilead Sciences, Inc., Foster City, CA; 2Metabolon, Durham, 
NC; 3Nimbus Therapeutics, Cambridge, MA

Background: Hepatic de novo lipogenesis (DNL) and 
fatty acid oxidation (FAO) are typically measured using 
stable isotope tracer studies by specialist laboratories . A 
simplified approach to assess response to new therapies 
in diseases where DNL is dysregulated (e .g . nonalcoholic 
steatohepatitis [NASH]) is needed . GS-0976 is a potent, 
oral, liver-targeted inhibitor of acetyl-CoA carboxy-
lase (ACC) in clinical development for the treatment of 
NASH . We evaluated a selected panel of plasma metabo-
lites of DNL and FAO as potential pharmacodynamic (PD) 
biomarkers of GS-0976 activity . Methods: DNL was evalu-
ated in a two-period, two-treatment, crossover, random-
ized Phase 1 study in obese subjects (n=10) given a single 
oral dose of 20 mg GS-0976 or placebo (PBO) . Hepatic DNL 
stimulated by oral fructose administration was assessed 
using [1-13C]acetate infusion and pharmacokinetic (PK)/
PD relationships were evaluated . Biomarkers were also 
evaluated in a Phase 1 study in healthy subjects (n=10) 
administered GS-0976 20 mg once daily in the fasted state 
for 28 days . Plasma levels of malonate (MAL), malonylcar-
nitine (MC), butyrylcarnitine (BC), and β-hydroxybutyryl-
carnitine (BHOBC) were quantitated by LC-MS/MS (Agilent 
1290/AB Sciex QTrap 5500; Metabolon, NC, USA) . Results: 
PBO-treated subjects had a mean increase in hepatic DNL 
of 31±7% over baseline with increased plasma levels of 
MAL, BC (known markers of DNL and ACC1 activity), and 
decreased BHOBC (known marker of FAO and ketogenesis 
related to ACC2 activity) (all p<0 .001) . Relative changes of 
MAL, BC, BHOBC, and a simple index of these 3 metabo-
lites correlated well with DNL (r=0 .63, 0 .68,-0 .40, and 0 .83, 
respectively; all p<0 .001) . These changes were suppressed 
by treatment with GS-0976 20 mg compared to PBO (all 
p<0 .0001) . A 107% mean decrease in baseline normalized 
AUC of the 3 metabolite index was observed, which is 
comparable to the 71% inhibition of DNL attributable to 
GS-0976 treatment . In 10 fasted healthy subjects, there 
was a median 2 .2-fold increase (range, 1 .3-3 .1, p=0 .002) 
in BHOBC 4-hours post GS-0976 dose that reversed to 
pre-dose levels by 10 hours post-dose . Conclusion: A 
targeted panel of plasma metabolites has potential utility 
as PD and mechanistic biomarkers of the effects of ACC 
inhibitor GS-0976 on DNL and FAO . Additional studies may 
be required to validate the utility of these metabolites .
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2188
Body composition and muscle fitness asso-
ciate with nonalcoholic fatty liver disease 
(NAFLD)
Vincent L. Chen1, Andrew Wright1, Yanhua Chen1, Brian Hal-
ligan1, Elizabeth K. Speliotes1,2; 1Department of Medicine, 
Division of Gastroenterology and Hepatology, University of 
Michigan Health System, Ann Arbor, MI; 2Department of 
Computational Medicine and Bioinformatics, University of 
Michigan, Ann Arbor, MI

Background: Up to 25% of patients with NAFLD are not 
obese but may have other factors such as unfavorable 
adipose tissue distribution or low muscle fitness that 
contribute to NAFLD . Methods: Our aim was to deter-
mine the association of body composition phenotypes 
with NAFLD and identify genetic mediators of this asso-
ciation . We examined dual-energy X-ray absorptiometry 
derived measures of body composition (appendicular lean 
mass (ALM)/height2, central fat mass/height2, and lower 
extremity fat mass/height2), grip and quadriceps strength 
measurements, and computed tomography (CT) measured 
NAFLD in cross sectional data from 1306 individuals with 
all of these measures in the population based Framingham 
Heart Study using logistic regression . We tested reported 
genetic variants that affect body composition and muscle 
fitness for effects on 7176 individuals with CT measured 
NAFLD . Results: 356 subjects (27%) had NAFLD based on 
imaging criteria . Subjects with NAFLD were more often 
male (64% vs . 50%), had diabetes (16 .9% vs . 3 .9%), hyper-
tension (51 .6% vs . 22 .1%), and metabolic syndrome (52 .9% 
vs . 15 .2%) than patients without NAFLD; p < 0 .0001 for all 
comparisons . Subjects with NAFLD had greater indices of 
ALM (8 .4 vs . 7 .5 kg/m2), total lean mass (18 .6 vs . 16 .7 kg/
m2), total body fat (12 .2 vs . 8 .8 kg/m2), lower extremity fat 
(3 .6 vs . 2 .9 kg/m2), and central fat (2 .2 vs . 1 .9 kg/m2); p < 
0 .0001 for all comparisons . Across both genders there was 
no difference in quadriceps or hand grip strength between 
patients with and without NAFLD; however, males with 
NAFLD had weaker hand grip strength (45 .9 vs . 47 .9 kg, p 
= 0 .004) and females with NAFLD had weaker quadriceps 
strength (24 .6 vs . 26 .2 kg, p = 0 .04) . On multivariate logistic 
regression, central fat/height2 (OR 2 .22, 95% CI 1 .95-2 .53) 
and ALM/height2 (OR 1 .39, 95% CI 1 .15-1 .63) were posi-
tively associated with NAFLD, while lower extremity fat/
height2 (OR 0 .59, 95% CI 0 .48-0 .71), quadriceps strength 
(OR 0 .98, 95% CI 0 .97-0 .99), and hand grip strength (OR 
0 .97, 95% CI 0 .95-0 .99) were negatively associated with 
NAFLD . rs6689335 near LYPLAL1 associates with waist-
to-hip ratio at genome wide levels, and also associates 
with NAFLD (P < 0 .05) . Conclusions: Higher appendicular 
lean mass was positively associated and greater quadriceps 
strength and hand grip strength were negatively associ-

ated with NAFLD . Therefore, muscle fitness, as reflected 
by strength measures, rather than muscle bulk appears to 
be associated with reduced risk of NAFLD . Greater periph-
eral fat distribution also associated with reduced risk of 
NAFLD . Alterations in body composition and their genetic 
mediators may play an important role in NAFLD .
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2189
A prospective evaluation of noninvasive 
modalities of liver fibrosis assessment in biop-
sy-proven nonalcoholic fatty liver disease
Alessandro Furlan1, Lan Yu2, Mitchell Tublin1, Kapil B. Chopra2, 
Anita Lippello2, Jaideep Behari2; 1Radiology, University of 
Pittsburgh, Pittsburgh, PA; 2Medicine, University of Pitts-
burgh, Pittsburgh, PA

Background and aims: Liver fibrosis stage is the best 
predictor of liver-related outcomes in patients with nonal-
coholic steatohepatitis (NASH) . Few studies have prospec-
tively evaluated the noinvasive approaches to liver fibrosis 
determination in patients with biopsy-proven nonalco-
holic fatty liver disease (NAFLD) . The aim of this study was 
to evaluate the diagnostic accuracy of three liver stiffness 
based imaging modalities and a clinical fibrosis risk calcu-
lator in determining liver fibrosis . Methods: We prospec-
tively enrolled 48 consecutive patients with NAFLD/NASH 
proven on recent biopsy . After informed consent, patients 
completed Vibration-Controlled Transient elastography 
(VCTE; Fibroscan), Shear-Wave Ultrasonography (SWE; 
LOGIQ E9), and Magnetic resonance elastography (MRE) 
on the same day . Patients fasted for at least 4 hours prior 
to testing . The validated NAFLD Fibrosis Score (NFS) was 
calculated based on clinical and biochemical variables 
prior the liver biopsy . Statistical analysis was performed 
using MedCalc and ROC curves were calculated . Significant 
fibrosis was defined as Metavir score ≥F2 and advanced 
fibrosis as stage ≥F3 . Results: 43 subjects completed all 
four tests . 15 patients had advanced fibrosis and 28 had 
non-advanced fibrosis on liver biopsy . The Area Under 
the Curve (AUC) values (95% confidence intervals) for 
detecting advanced fibrosis were as follows: VCTE 0 .893 
(0 .761 – 0 .966), SWE 0 .840 (0 .697 – 0 .934), MRE 0 .921 
(0 .798 – 0 .981), and NFS 0 .727 (0 .570 – 0 .852) . 29 subjects 
had significant fibrosis and 14 had non-significant fibrosis . 
The AUCs for detecting significant fibrosis were as follows: 
VCTE 0 .659 (0 .499 – 0 .796), SWE 0 .677 (0 .518 – 0 .812), 
MRE 0 .734 (0 .577 – 0 .857), NFS 0 .730 (0 .573 – 0 .854) . 
When the analysis included all patients that completed a 
particular diagnostic modality, the AUCs were as follows: 
VCTE (n=47): advanced fibrosis 0 .872; 95% CI = 0 .742 – 
0 .951; P<0 .0001, significant fibrosis 0 .674; 95% CI = 0 .522 
– 0 .804; P = 0 .0319; SWE (n=48) advanced fibrosis 0 .820; 
95% CI: 0 .683 – 0 .916; P<0 .0001; significant fibrosis 0 .703; 
95% 0 .554 – 0 .826; P = 0 .0255; MRE (n=45) advanced 
fibrosis 0 .927; 95% CI = 0 .808 – 0 .983; P<0 .0001; signifi-
cant fibrosis 0 .758; 95% CI = 0 .607 – 0 .873; P = 0 .0012; NFS 
(n=47) advanced fibrosis 0 .739; 95% CI = 0 .591 – 0 .856; P 
= 0 .0020; significant fibrosis AUC = 0 .727; 95% CI = 0 .578 
– 0 .847; P = 0 .0058 . Conclusions: VCTE, SWE, and MRE all 
performed well in the noninvasive diagnosis of advanced 
fibrosis (F3/4) in patients with biopsy-proven NAFLD/NASH . 
However, these modalities, along with the NFS score, had 
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only modest accuracy in diagnosing significant fibrosis 
(F2/3/4) .
Disclosures:
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2190
PNPLA3 but not TM6SF2 polymorphisms were 
associated with higher degrees of steatosis 
and liver fibrosis among Brazilian NAFLD 
patients
Daniel F. Mazo1,2, Fernanda Malta1, José Tadeu Stefano1, 
Ana Paula M. Salles1, Michele S. Gomes-Gouvea1, Ana 
Catharina S. Nastri3, Jazon Romilson S. Almeida2, João 
Renato R. Pinho1, Flair J. Carrilho1, Claudia P. Oliveira1; 1Gas-
troenterology, School of Medicine of University of São Paulo, 
São Paulo, Brazil; 2Division of Gastroenterology - Gastrocen-
tro, University of Campinas, São Paulo, Brazil; 3Infectious and 
Parasitic Diseases, University of Sao Paulo, São Paulo, Brazil

Introduction: In recent years, genome-wide association 
studies have shown that two single-nucleotide poly-
morphisms (SNPs) were associated with steatosis and 
progression of NAFLD in different populations, the Pata-
tin-like Phospholipase Domain Containing 3 (PNPLA3) 
and Transmembrane 6 Superfamily Member 2 (TM6SF2) . 
The frequency and significance of these SNPs in Brazilian 
patients is unknown . We aimed to evaluate PNPLA3 and 
TM6SF2 SNPs in healthy Brazilian subjects in comparison 
to NAFLD patients, and evaluate its associations with 
hepatic steatosis and severity of liver disease . Methods: 
We performed a multicenter cross-sectional study in 
healthy controls and biopsy-proven NAFLD patients 
followed at the Outpatient Liver Unit of the Department 
of Gastroenterology of the University of Sao Paulo and 
at the Division of Gastroenterology of the University of 
Campinas, Brazil . We evaluated PNPLA3 (rs738409 c .444 
C>G) and TM6SF2 (rs58542926 c .449C>T) SNPs frequency 
and possible associations with age, body mass index, labo-
ratory tests and liver histology (inflammation, ballooning, 
steatosis and fibrosis) among NAFLD patients . P< 0 .05 was 
considered significant . Results: 134 healthy controls and 
213 NAFLD patients were included . In control group, the 
frequency of PNPLA3 CC and CG+GG (49 .3 % and 50 .7 
%, respectively) was compared to NAFLD patients (32 % 
and 68 %, p= 0 .0015) . For TM6SF2, the frequency of CC 
and CT+TT in control group (93 .3 % and 6 .7 % respec-
tively) was compared to NAFLD patients (89 .2%, 10 .8%, 
p= 0 .253) . Specifically among NAFLD patients, PNPLA3 
CG+GG compared to CC was associated with higher TGP 
levels [27IU/L (20-35) vs 34IU/L (23-45), p=0 .002)], higher 
TGO levels [33 IU/L (22-45) vs 40 .5 IU/L (26 .2-71), p=0 .004], 
hepatic steatosis (p=0 .034) and liver fibrosis (p=0 .0009) . 
No differences were observed in the supra-cited variables 
among NAFLD patients regarding TM6SF SNPs . Conclu-
sions: We demonstrated for the first time that PNPLA3 
allele G is associated with liver enzyme elevation, steatosis 
and fibrosis in Brazilian biopsy-proven NAFLD patients, 
as observed in other populations . Although TM6SF2 SNPs 
were not associated with liver disease severity, further 
studies are necessary to evaluate the role of the combina-
tion of both SNPs in Brazilian NAFLD patients .
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2191
High Prevalence of Probable NAFLD and 
Advanced Fibrosis in a Population of Type II 
Diabetes Patients Followed by Endocrinology 
and Primary Care
Kartik Joshi, Garineh Ovanessoff, Monica Rodriguez, 
Ann Moore, Ashley Hepner, Jacob Winans, Justin Reynolds, 
Richard A. Manch, Anita Kohli; St. Joseph’s Hospital and Med-
ical Center, Phoenix, AZ

Introduction: An estimated 100 million people in the 
United States have Nonalcoholic Fatty Liver Disease 
(NAFLD) and approximately 30 million people have 
diabetes . Type II Diabetes mellitus (T2DM) is a well-known 
risk factor for the progressive phenotype of NAFLD, Nonal-
coholic Steatohepatitis (NASH) . The aim of our study was 
to determine the prevalence of probable NAFLD and 
advanced fibrosis in a large cohort of T2DM patients . 
Methods: We retrospectively identified all patients with 
an ICD-10 code for diabetes mellitus seen in the primary 
care or endocrinology clinic from 2011-2017 . A patient was 
characterized as having probable NAFLD if they met the 
following criteria: (1) elevated ALT or AST: > 30 IU/L in 
men and > 19 IU/L in women (2) T2DM (3) the absence 
of recognized liver disease (4) no current alcohol abuse . 
Metabolic syndrome was defined by meeting 3 of 5 modi-
fied criteria from the American Heart Association: (1) DM 
(2) Hypertension (3) BMI ≥ 30 (4) Triglycerides > 150 mg/
dL (5) HDL < 40 mg/dL (male),< 50 mg/dL (female) . For 
patients with probable NAFLD, fibrosis was staged using 
the AST to Platelet Ratio Index (APRI), Fibrosis-4 Index 
(FIB-4), and the NAFLD Fibrosis Score (NFS) . A subset of 35 
patients underwent a vibration-controlled transient elas-
tography (VCTE) examination to evaluate for steatosis and 
stage fibrosis . Results: 1,716 T2DM patients were included 
and eligible for analysis . 40% (n=675) of patients met the 
criteria for probable NAFLD and 69% (n=1,171) had meta-
bolic syndrome . Patients with probable NAFLD were more 
likely to be female (p<0 .0001), obese (p<0 .0001), to have 
metabolic syndrome (p=0 .0001), and to have higher VLDLs 
(p<0 .0001) . There was no statistically significant difference 
in the prevalence of NAFLD between Hispanic and non-His-
panic patients (p=0 .2310) . APRI, FIB-4, and NFS predicted 
that 2 .9% (n=16), 8% (n=44), and 23% (n=123) of eligible 
patients may have advanced fibrosis (F3-F4) . APRI, FIB-4, 
and NFS found that 10 .3% (n=57), 31% (n=172), and 55% 
(n=297) were indeterminate . Among patients who had 
VCTE, 94 .3% (n=33) had steatosis and 31 .4% (n=11) may 
have F3-F4 . 1% (n=17) of patients underwent advanced 
work-up and/or were referred to hepatology . Conclusions: 
It is likely that NAFLD and advanced fibrosis is common 
among T2DM patients who are being followed by primary 
care and/or endocrinology . More steps must be taken to 
increase the recognition of NAFLD in high-risk populations 
and utilize non-invasive staging mechanisms to begin eval-
uating these patients .
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2192
The Relationship Between NAFLD and the Risk 
of Obstructive Sleep Apnea
Chan Ran You, Sang Wook Choi, Seung Kew Yoon; The 
department of internal medicine, The Catholic University of 
Korea, Seoul, Korea (the Republic of)

Background In several studies using animal models, chronic 
intermittent hypoxia was associated with severe liver 
damage in diet-induced fatty liver . Intermittent hypoxia 
induced by obstructive sleep apnea (OSA) is a potential 
risk factor of nonalcoholic fatty liver disease (NAFLD) . 
The aim of this study was to investigate the relationship 
between OSA and NAFLD in non-obese patients . Methods 
We assessed the OSA risk using Berlin questionnaire (BQ) 
in 1612 patients who visited health promotion center in 
our hospital . We excluded subjects with any other liver 
disease including HBV or HCV hepatitis, a history of malig-
nancy, disorders of biliary tree, alcohol intake ≥20g/day 
and missing biochemical and radiologic data . We also 
excluded subjects with BMI ≥28 kg/m2 . The total number 
of eligible subjects for this study was 207 . The severity 
of fatty liver was measured with liver/renal echogenicity 
ratio (hepatorenal index) . Steatosis combined with ALT 
level more than 30 IU/L was defined nonalcoholic fatty 
liver damage, while steatosis combined with ALT level less 
than 30 IU/L was defined simple steatosis . Results Steatosis 
with hepatorenal index more than 1 .49 was observed in 49 
patients (23 .8%) . Of patients with steatosis, 25 (52 .0%) had 
simple steatosis and 24 (48%) had nonalcoholic fatty liver 
damage . Of all 207 subjects, 134 patients (64 .7%) were clas-
sified as low risk of OSA and 73 patients (35 .3%) were clas-
sified as high risk of OSA through the BQ . Serum ALT level 
was significantly higher in subjects with high risk of OSA 
compared to low risk of OSA (mean ALT±SD, 31 .25±20 .06 
IU/L vs . 22 .55±14 .48 IU/L, P<0 .001) . Also, hepatorenal index 
was higher in patients with high risk of OSA compared 
to low risk of OSA (mean±SD, 1 .45±0 .44 vs . 1 .20±0 .36, 
P<0 .001) . The number of patients with steatosis by hepa-
torenal index was 32 (43 .8%) in high risk of OSA group 
and 17 (26 .1%) in low risk of OSA group (P<0 .001) . The 
rate of patients with steatosis and elevated ALT level was 
significantly higher in high risk of OSA group compared to 
low risk of OSA group (14 .7% vs . 4 .5%, P<0 .001) . BMI was 
higher in patients with high risk of OSA than in patients 
with low risk of OSA (24 .57±2 .18 vs . 23 .19±1 .96, P<0 .001) . 
High risk of OSA remained correlated with the severity 
of steatosis (OR 1 .92; 95% CI, 1 .179 to 3 .127; P=0 .003) 
after adjusting for BMI . Conclusions In patients with BMI 
< 28 kg/m2, a proportion of steatosis is more frequent in 
subjects with high risk of OSA . NAFLD is associated with 
high risk of OSA regardless of BMI in non-obese patients .
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2193
Noninvasive methods predict long term overall 
survival and specific complications in non-al-
coholic fatty liver disease
Sarah Shili, Jean-Baptiste Hiriart, Julien Vergniol, Faiza Cher-
mak, Juliette Foucher, audrey debaillon-vesque, Pierre-
Henri Bernard, Wassil Merrouche, Victor de Ledinghen; 
Hepatology, Centre Hospitalo-Universitaire de Bordeaux, Pes-
sac, France

Background and aims: In Non-Alcoholic Fatty Liver Disease 
(NAFLD), fibrosis is the strongest prognostic factor and 
can be assessed by noninvasive methods . We evaluated 
the ability of Liver Stiffness Measurement (LSM), NAFLD 
Fibrosis Score (NAFLD-FS), Aspartate aminotransferase to 
Platelet Ratio Index (APRI), and FIB-4 to predict overall 
survival and liver, cardiovascular and oncologic compli-
cations . Methods: In a consecutive prospective cohort of 
795 patients with NAFLD diagnosed by ultrasonography, 
we performed LSM, NAFLD-FS, APRI and FIB-4 at baseline, 
and recorded extensive clinical data . We analyzed survival 
data, and cardiovascular, oncologic and liver complica-
tions, collected over a 10-year follow-up period . Results: 
Median follow-up was 31 months . Twenty patients (2 .5%) 
died, 18 (2 .3%) had a liver event, 50 (6 .3%) developed 
cancer and 42 (5 .3%) had a cardiovascular event . Patients 
with “advanced fibrosis” had a higher risk of death, 
regardless of the noninvasive method used . Maximal 
prognostic accuracy was obtained using a model based 
on the noninvasive method without adjustment on clin-
ical data . LSM (C-index =0 .906), NAFLD-FS (C-index=0 .958), 
and FIB-4 (C-index=0 .902) were more accurate than the 
clinical model (age, sex, body mass index, diabetes, arte-
rial hypertension and history of cardiovascular event, 
C-index=0 .749) to predict overall survival (respectively, 
P=0 .021, P=0 .002 and P=0 .021) . NAFLD-FS showed the 
highest prognostic value for predicting survival, liver and 
cardiovascular events . Conclusion: Prediction of survival 
in NAFLD patients should be based on initial evaluation 
of LSM, NAFLD-FS or FIB-4 rather than clinical evaluation 
and invasive liver biopsy . NAFLD-FS is the best noninvasive 
method for predicting overall survival, liver and cardiovas-
cular complications .
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2194
Increase of serum chylomicron triglyceride 
concentration associated with intestinal 
overproduction of chylomicron triglyceride in 
nonobese, nondiabetic and normolipidemic 
NASH patients
Hiroki Utsunomiya, Masakazu Hanayama, Yasunori Yama-
moto, Eiji Takeshita, Yoshio Tokumoto, Teruki Miyake, 
Masashi Hirooka, Teru Kumagi, Bunzo Matsuura, Masa-
nori Abe, Yoshio Ikeda, Yoichi Hiasa; Departments of Gastro-
enterology and Metabology, Ehime University Hospital, Toon, 
Japan

Background: Cardiovascular disease (CVD) is the most 
common cause of death in NASH . Recently, intestinally 
derived triglyceride-rich lipoprotein i .e . chylomicron 
(CM) and CM metabolite i .e . CM-remnant are attracting 
attention in CVD associated with NASH as an arterio-
sclerosis-inducing factor . Previous studies have demon-
strated intestinal overproduction of CM and the following 
increase of serum chylomicron-triglycerides (CM-Tg) 
concentration and CM particle number occurred during 
both fasting and postprandial in obesity, diabetes and 
dyslipidemia . Most researchers have assumed intestinal 
overproduction of CM and the following increase of 
serum CM-Tg concentration and CM particle number in 
NASH are due to conditions such as obesity, diabetes and 
dyslipidemia frequently associated with NASH . However, 
recent study has demonstrated serum CM-Tg concentra-
tion and CM particle number increased during postpran-
dial in nonobese, nondiabetic and normolipidemic NASH . 
This finding possibly indicates NASH itself may cause the 
change in chylomicron dynamics at least during post-
prandial . Though previous studies on CM dynamics have 
focused on postprandial states, no study has reported 
CM dynamics during fasting, because CM is not normally 
produced during fasting . We hypothesized CM dynamics 
during fasting changed in NASH due to NASH itself and 
aimed to clarify the change and underlying mechanism 
of CM dynamics during fasting in nonobese, nondia-
betic and normolipidemic NASH . Methods: This study 
included 10 biopsy-proven NASH, 5 biopsy-proven NAFL 
and 10 healthy controls . Obesity, diabetes and dyslipid-
emia were excluded . Serum CM-Tg concentration and CM 
particle number on every particle size were evaluated 
using gel-permeation high-performance liquid chroma-
tography (GP-HPLC) . Post-heparin lipoprotein lipase mass 
and activity were measured to evaluate CM-Tg catabolism . 
Sudan-III staining in duodenal biopsy samples obtained 
using an endoscopy was performed to evaluate CM-Tg 
production in the intestinal level . Results: Serum CM-Tg 
concentration was significantly higher in NASH than in 
NAFL and healthy controls (P<0 .05) . Serum CM particle 
number on every particle size was larger in NASH than 
in NAFL and healthy control (P<0 .05) . Post-heparin lipo-
protein lipase mass and activity were not significantly 
different among three groups . Sudan-III staining demon-
strated CM-Tg accumulated in enterocyte and lamina 
propria of duodenal villus not in NAFL and healthy control 
but in NASH . Conclusion: In nonobese, nondiabetic and 
normolipidemic NASH patients, serum CM-Tg concentra-
tion and CM particle number during fasting are increased, 
which relate to intestinal overproduction of CM .
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2195
Hyperuricemia is independently associated 
with nonalcoholic fatty liver disease in the 
United States
Karn Wijarnpreecha1, Melissa Scribani2, Charat Thong-
prayoon1, Wisit Cheungpasitporn3, Patompong Ungprasert3,4; 
dr.karn.wi@gmail.com; 1Internal Medicine, Bassett Medical 
Center, Cooperstown, NY; 2Research Institute, Bassett Medical 
Center, Cooperstown, NY; 3Mayo Clinic, Rochester, MN; 4Med-
icine, Faculty of Medicine Siriraj Hospital, Mahidol University, 
Bangkok, Thailand

Background/Objectives: Nonalcoholic fatty liver disease 
(NAFLD) is the most common cause of chronic liver disease 
in the developed world today . Previous studies suggest a 
role of uric acid in the pathogenesis of NAFLD . However, 
the role of uric acid in the severity of liver fibrosis is still 
inconclusive . This study aimed to determine the associa-
tion between hyperuricemia and risk of NAFLD as well as 
advanced liver fibrosis among NAFLD in a large popula-
tion-based database from the United States . Methods: This 
cross-sectional study represents an analysis of the National 
Health and Nutrition Examination Survey (NHANES III), 
conducted in the United States between 1988-1994 . NAFLD 
was defined by ultrasonographic data consistent with liver 
steatosis without evidence of other liver diseases . The 
severity of hepatic fibrosis was determined by the NAFLD 
fibrosis score (NFS) . Hyperuricemia was defined as serum 
uric acid > 7 in men, or > 6 in women . Multiple logistic 
regression was used to generate odds ratios, modeling the 
association between hyperuricemia and odds of NAFLD, 
as well as odds of advanced liver fibrosis among NAFLD . 
Models were adjusted for age, sex, race, hypertension, 
diabetes, smoking, waist circumference, body mass index 
(BMI), total cholesterol, and sedentary lifestyle . Results: Of 
11,375 participants, 4,142 (36%) had NAFLD . Among those 
with NAFLD, 25% had hyperuricemia versus 12% among 
individuals with non-NAFLD (P-value < 0 .0001) . Hyperuri-
cemia was significantly associated with NAFLD (multivari-
able-adjusted odds ratio (OR) 1 .46 (95 % CI 1 .21-1 .77) as 
shown in Figure 1 . Hyperuricemia was also associated with 
advanced liver fibrosis among NAFLD in the age- and sex- 
adjusted model (OR 1 .53 (95% CI 1 .17-2 .00), but not in the 
multivariable-adjusted model (OR 1 .18 (95% CI 0 .87-1 .61); 
Figure 1) . Age, race (Non-Hispanic Black), diabetes, waist 
circumference, and BMI were independent risk factors for 
the presence and severity of NAFLD . Conclusions: Hyperuri-
cemia was significantly and independently associated with 
ultrasound-diagnosed NAFLD but not the severity of liver 
fibrosis among U .S . adults with NAFLD . Further studies are 
needed to understand the mechanisms that contribute to 
the relationship between high serum uric acid and NAFLD .
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2196
Looking to the Pancreas: Nonalcoholic Fatty 
Pancreas Disease is a Predictor of Nonalco-
holic Steatohepatitis
Russell E. Rosenblatt1, Amit Mehta2, David Snell2, 
Sonal Kumar1; 1Gastroenterology and Hepatology, New York 
Presbyterian Hospital Cornell, New York, NY; 2Medicine, New 
York Presbyterian Hospital Cornell, New York, NY

Background Nonalcoholic fatty liver disease (NAFLD) and 
its progressive form, nonalcoholic steatohepatitis (NASH), 
are leading causes of liver disease . Fat deposition in the 
pancreas, termed nonalcoholic fatty pancreas disease 
(NAF-P), is strongly associated with NAFLD, but its rela-
tionship with advanced fibrosis and NASH is unknown . 
Methods We conducted a cross-sectional study of patients 
with biopsy-proven NAFLD with a sonogram within 1 year 
of liver biopsy . NAF-P was diagnosed when the pancreas 
was more echogenic than the kidney . The presence of 
advanced fibrosis and NASH were assessed in those with 
and without NAF-P . Subgroup analysis was performed 
based on severity of NAF-P . Results Of the 81 patients 
included, 16 .0% had no pancreatic fat while 84 .0% 
patients had NAF-P . Of those, 24 .6%, 33 .3%, and 42 .0% 
had grade I (mildly), II (severely), and III (highly) fatty 
pancreas, respectively . Patients with NAF-P were more 
likely to have NASH (73 .9% vs . 46 .2%, p=0 .004) but not 
advanced fibrosis (p=0 .10) . Those with grade II or III NAF-P 
were significantly more likely to have advanced fibrosis 
(39 .2% vs . 13 .3%, p=0 .014) and NASH (83 .2% vs . 50 .0%, 
p=0 .001) . On multivariate analysis, grade II or III NAF-P 
predicted NASH (OR 4 .8, p=0 .02) but not advanced fibrosis 
(p=0 .18) . Discussion Our data demonstrate that severe or 
highly fatty pancreas, as assessed by routine sonogram, is 
associated with NASH but not advanced fibrosis . As NAFLD 
is being diagnosed with increased frequency and with the 
promise of new therapies, ability to differentiate between 
simple steatosis and NASH is crucial and ultrasound may be 
a useful adjunct tool to assist in the process .

Disclosures:
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2197
Under Utilization of Liver Ultrasound and Biopsy 
to Diagnose Nonalcoholic Fatty Liver Disease 
in Patients with Type-2 Diabetes.
Amandeep Singh1, Rocio Lopez3, Eric Lawitz2, Fred Poordad2, 
Naim Alkhouri2; 1Department of Gastroenterology & Hepatol-
ogy, Cleveland Clinic Foundation, Cleveland, OH; 2The Texas 
Liver Institute, San Antonio, TX; 3Cleveland Clinic Foundation, 
Cleveland, OH

Background: Patients with type-2 diabetes mellitus (T2DM) 
have high prevalence of nonalcoholic fatty liver disease 
(NAFLD) and are at higher risk of developing advanced 
disease defined as the presence of nonalcoholic steatohep-
atitis (NASH) and fibrosis . Recent guidelines from the Euro-
pean Association for the Study of the Liver recommended 
screening for NAFLD and case finding of advanced disease 
(NASH with fibrosis) in diabetic patients . The aim of this 
study was to assess the real-life utilization of liver ultra-
sound (US) to screen for NAFLD and liver biopsy to iden-
tify advanced disease in a large cohort of patients with 
T2DM . Methods: Using ICD-9 codes, all adult patients with 
the diagnosis of T2DM were reviewed and a retrospective 
chart analysis was done . Patients with secondary causes of 
hepatic steatosis (excessive alcohol consumption, hepatitis 
C, Wilson disease, lipodystrophy, starvation, parenteral 
nutrition) were excluded . Liver US and biopsy results, if 
performed, were assessed for any evidence of steatosis, 
NASH or fibrosis . Results: 121,513 patients with T2DM 
followed at tertiary care centers were included in the anal-
ysis . In total, only 5,618 subjects out of the total cohort 
(4 .6%) had either liver US or biopsy for suspected NAFLD . 
The mean age of these subjects was 58±11 .9 years, 58% 
were females, 87 % were Caucasians, and 75 .5% were 
obese . The mean HbA1c was 7 .1±1 .6%, mean platelet 
count of 228 .9±80 .9k and mean albumin level of 4 .2±1 .1 
g/dL . Mean diabetes duration was 42 .9±44 .4 months . Liver 
US was done in only 4,318 subjects (3 .55%); however, 
steatosis on US was present 3,133 patients or 72 .5% . Simi-
larly, liver biopsy was done in only 1,300 subjects (1 .05%) 
but showed NAFLD in 84 .1% with NASH being present 
in 58 .9% and any fibrosis in 66 .8% of those with NAFLD . 
Of note, the mean duration from diagnosis of T2DM to 
diagnosis of NAFLD was 31±43 .4 months . Conclusion: 
Our study indicates the under utilization of liver US and 
biopsy in the evaluation of NAFLD in T2DM . As confirmed 
by biopsy results, these patients are at high risk of devel-
oping NASH and fibrosis leading to advanced liver disease 
and its complications . Strategies for routine screening for 
NAFLD and its advanced forms in those with T2DM should 
be considered to optimize patient care
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2198
NAFLD Patients with Metabolic Syndrome Have 
Significantly More Fat Deposition and Myoste-
atosis
Wei Zhang1,2, Elizabeth Wu2, Yi Wang3, Rui Huang1, Sra-
vanthi Kaza2, Anqi Li3, Chao Sun3, Huiying Rao1, Lai Wei1, 
Anna S. Lok2, Grace L. Su2,4; 1Peking University Health Science 
Center, Peking University People’s Hospital, Peking University 
Hepatology Institute, Beijing, China; 2University of Michigan, 
Division of Gastroenterology and Hepatology, Ann Arbor, MI; 
3Peking University Health Science Center, Peking University 
People’s Hospital, Department of Radiology, Beijing, China; 
4VA Ann Arbor Healthcare System, GI Section, Ann Arbor, MI

Background: NAFLD patients with metabolic syndrome 
have worse clinical outcomes . In an effort to identify 
modifiable risk factors for progression of liver disease, we 
sought to characterize the body composition of NAFLD 
patients with and without metabolic syndrome using 
analytic morphomics . Methods: Patients with NAFLD 
were prospectively recruited from University of Michigan 
(UM) and Peking University (PKU) . All patients had clinical 
evaluation, Fibroscan to assess liver stiffness and fat, and 
non-contrast CT to assess for fat deposition using analytic 
morphomics . Metabolic syndrome was defined by Inter-
national Diabetes Federation Task Force criteria . Results: 
As of May 2017, 132 patients (43 UM and 89 PKU) have 
been recruited, 49% were men, median age 47 years, 67% 
Asian, 70% were obese by race-adjusted BMI, and 31% 
had diabetes . 74 (56%) had metabolic syndrome . Patients 
who had metabolic syndrome were older and had higher 
BMI . They had significantly increased hepatic steatosis (by 
CT and Fibroscan) and liver stiffness . Visceral and subcu-
taneous fat area were significantly increased but visceral 
to subcutaneous fat ratio was not . Total abdominal skel-
etal muscle area was larger due to size and gender differ-
ences; however, ratio of low density: total muscle area was 
significantly higher in patients with metabolic syndrome . 
Increase in visceral, subcutaneous, liver and muscle fat in 
patients with metabolic syndrome remained significant (p 
<0 .001) after adjusting for race, gender and age . Conclu-
sion: NAFLD patients with metabolic syndrome had signifi-
cantly more fat infiltration in multiple compartments 
including abdominal skeletal muscle . Given the association 
of myosteatosis with worse clinical outcome and function, 
interventions aimed at increasing muscle quality in addi-
tion to weight loss should be considered in patients with 
NAFLD .

Characteristics

Mean±SD, MS=Metabolic syndrome
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2199
Non-obese fatty liver disease is independently 
associated with lacunar infarct
Min-Sun Kwak1, Goh-Eun Chung1, Jeong Yoon Yim1, Dong-
hee Kim2; 1Department of Internal Medicine, Seoul National 
University Hospital Gangnam Center, Seoul, Korea (the 
Republic of); 2Gastroenterology and Hepatology, Stanford 
University, Stanford, CA

Background: Fatty Liver Disease is known to be related 
to risk factors of cardiovascular disease such as obesity, 
diabetes, and metabolic syndrome . Lacunar infarct, a small 
subcortical ischemic lesion resulting from the occlusion 
of deep penetrating vessel, is known as risk factors for 
cognitive impairment, dementia, and stroke ., We eval-
uated the relationship between fatty liver disease and 
lacunar infarct in the apparently healthy general popu-
lation . Method: Subjects who underwent brain magnetic 
resonance imaging (MRI) and abdominal ultrasonography 
during general health check-up from 2007 to 2009 were 
included . Fatty liver disease was diagnosed by typical 
ultrasonographic findings without known liver disease 
(Hepatitis B, Hepatitis C, other hepatitis history) . Subjects 
with cerebral small vessel disease and history of cerebro-
vascular disease or radiological findings consistent with 
vascular stenosis were excluded in this study . Results: Out 
of the 1277 subjects, 54 subjects (4 .2%) had lacunar infarct 
on Brain MRI and 514 subjects (40 .3%) had fatty liver on 
ultrasonography . Fatty liver disease was more common in 
subjects with lacunar infarct compared with those without 
(59 .3% vs 39 .4%, P=0 .004) . In subgroup analysis, fatty liver 
disease was more common in subjects with lacunar infarct 
compared with subjects without (51 .7% vs . 23 .5%, P = 
0 .001) among non-obese population (body mass index < 
25 mg/kg2) . However, there was no significant difference 
in the prevalence of fatty liver between those with and 
without lacunar infarct among obese population (body 
mass index ≥ 25 mg/kg2, P = 0 .943) . In multivariate models 
adjusted by age, sex, smoking status, alcohol consumption, 
hypertension and diabetes, fatty liver disease was inde-
pendently associated with lacunar infarct (odds ratio [OR] 
1 .97; 95% confidence interval [CI] 1 .08-3 .58, P=0 .027) . The 
impacts of fatty liver disease on lacunar infarct were more 
significant in non-obese population (OR 3 .58; 95% CI 1 .63-
7 .89, P=0 .002), than in obese population, which no statis-
tical significant association was found . Instead, increasing 
age and hypertension were independent risk factors for 
lacunar infarct in this obese population . Conclusions: Fatty 
liver disease is significantly associated with lacunar infarct 
independent of traditional risk factors . This association 
was prominent in non-obese population .
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2200
Diet/exercise programs are used by only one 
in five severely obese patients with biopsy-de-
fined Nonalcoholic Fatty Liver Disease (NAFLD) 
advanced fibrosis in the Veterans Health 
Administration (VHA)
Yuval A. Patel2,1, Elizabeth Gifford2, Lisa M. Glass3,4, 
Rebecca McNeil2, Marsha J. Turner2, Byungjoo Han2, 
Dawn T. Provenzale2,1, Steve S. Choi2,1, Cynthia A. Moylan2,1, 
Christine M. Hunt2,1; 1Division of Gastroenterology and Hepa-
tology, Duke University Medical Center, Durham, NC; 2Durham 
Veterans Administration Medical Center, Durham, NC; 3VA 
Ann Arbor Healthcare System, Ann Arbor, MI; 4Division of 
Gastroenterology, University of Michigan, Ann Arbor, MI

Background With its increasing incidence, nonalcoholic 
fatty liver disease (NAFLD) is of particular concern in in 
the Veterans Health Administration (VHA) . We evalu-
ated risk factors for advanced fibrosis in biopsy-proven 
NAFLD in the VHA to identify patients at risk for adverse 
outcomes . Methods In randomly selected cases from VHA 
databases (2005-2015), we performed a retrospective 
case-control study in adults with biopsy-defined NAFLD 
or normal liver, with biopsy ≥15 mm, fibrosis staging, and 
no evidence of non-NAFLD liver disease . Normal controls 
(n=65) had normal liver function, no imaging evidence of 
NAFLD, and no evidence of liver disease . The four NAFLD 
cohorts included: NAFL (n=76), nonalcoholic steatohepa-
titis (NASH) without fibrosis (n=68), NAFLD/NASH stage 1-3 
fibrosis (n=82), and NAFLD/NASH cirrhosis (n=70) . NAFLD 
with hepatocellular carcinoma (HCC) was separately cate-
gorized (n=38) . For all patients, we collected: histology 
at biopsy; comorbidities, labs, medications within 1 year 
before biopsy; imaging within 1 year before/after biopsy . 
Controls and consecutive NAFLD groups were compared 
with descriptive statistics across adjacent ordinal group-
ings . A multinomial logistic regression was performed 
including independent variables of age, race/ethnicity, 
body mass index (BMI), diabetes, hypertension, dyslipid-
emia, platelet count, AST/ALT, hypertriglyceridemia, and 
smoking status . Results Of 2091 patients reviewed, 399 
met inclusion for the analyses . Most patients were White 
males (mean age range 49 .5-70 .6 years, 63 .1-94 .7% White, 
73 .8-100% male across groups) . NAFLD patients with any 
fibrosis were severely obese (mean BMI 35 .9-36 .8 kg/m2 
across groups) . Diabetes (67 .1-85 .7%) and hypertension 
(85 .4-100%) were more common in NAFLD with fibrosis or 
HCC (p<0 .05) . Across NAFLD, 15 .8-22 .9% were enrolled in 
diet/exercise programs and 0-2 .6% had bariatric surgery . 
Hispanics exhibited higher rates of NASH (20 .6%, p<0 .01), 
while Blacks had low NAFLD rates (1 .4-11 .8%), particu-
larly NAFLD cirrhosis and HCC (1 .4-2 .6%, p<0 .05) . Nearly 
all (95 .8%) with cirrhosis had liver imaging (≥1) within 
1 year of biopsy . Diabetes (OR 11 .8, p<0 .001) and BMI 
(OR 1 .4, p<0 .001) were the most significant predictors of 
advanced fibrosis . Smoking and Agent Orange exposure 
had no effect on NAFLD . Conclusion In the VHA, diabetes 
and severe obesity increased risk for advanced fibrosis in 
NAFLD . Of these patients, only a small proportion (~20%) 
were enrolled in diet/exercise programs and even fewer 
had bariatric surgery (~2%) . These results suggest that 
VHA providers should focus/tailor interventions to improve 
NAFLD outcomes, particularly in those with diabetes and 
severe obesity .
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2201
Genetic variants predict the histological 
severity of nonalcoholic fatty liver disease 
independent of insulin resistance
Won Kim, Sae Kyung Joo, Dong Hyeon Lee, Yong Jin Jung; 
Department of Internal Medicine and Liver Research Institute, 
Seoul Metropolitan Government Seoul National University 
Boramae Medical Center, Seoul, Korea (the Republic of)

OBJECTIVE PNPLA3 rs738409 and TM6SF2 rs58542926 are 
associated with non-alcoholic fatty liver disease (NAFLD) . 
We compared the effects of genetic variants and meta-
bolic risk factors on the histological severity of NAFLD . 
RESEARCH DESIGN AND METHODS For biopsy-proven 
NAFLD patients (n = 416) and healthy controls (n = 109), 
rs738409 and rs58542926 were genotyped . RESULTS 
Using all subjects (n = 525), NAFLD was significantly asso-
ciated with metabolic syndrome and obesity (odds ratio 
[OR], 6 .80; 95% confidence interval [CI], 4 .19–11 .03 and 
OR, 6 .84; 95% CI, 4 .27–10 .94, respectively), whose power 
to detect non-alcoholic steatohepatitis (NASH) among 
NAFLD was markedly attenuated (OR, 1 .62; 95% CI, 1 .01–
2 .61 and OR, 1 .36; 95% CI, 0 .85–2 .18, respectively) . The 
rs738409 and rs58542926 variants were associated with 
NASH (OR, 1 .98; 95% CI, 1 .46–2 .69 and OR, 1 .92; 95% CI, 
1 .06–3 .48) and significant fibrosis (≥F2) (OR, 1 .53; 95% CI, 
1 .12–2 .10 and OR, 1 .87; 95% CI, 1 .03–3 .42) within NAFLD 
even after adjustment for metabolic syndrome . PNPLA3 
and TM6SF2 risk variants additively increased the risk of 
NASH even in patients with low insulin resistance: individ-
uals with both risk variants had a more than 9-fold higher 
risk of NASH among NAFLD subjects (OR, 9 .82; 95% CI, 
1 .45–66 .64) . CONCLUSIONS PNPLA3 rs738409 and TM6SF2 
rs58542926 determined the risk of NASH and significant 
fibrosis among NAFLD subjects even after adjustment for 
metabolic risk factors; their additive effect on NASH was 
confirmed .
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2202
The relationship between the plasma free 
amino acids and the pathological features in 
nonalcoholic fatty liver disease (NAFLD)
Eiji Kakazu1, Akitoshi Sano1, Tatsuki Morosawa1,2, 
Satoshi Takai1, Takuya Nakamura1, Teruyuki Umetsu1, 
Tomoaki Iwata1, Masashi Ninomiya1, Takayuki Kogure3, 
Jun Inoue1, Tooru Shimosegawa1; 1Gastroenterology, Tohoku 
University Graduate School of Medicine, Sendai, Japan; 2Gas-
troenterology, Saka General Hospital, Shiogama, Japan; 
3Gastroenterology, Tohoku Medical and Pharmaceutical Uni-
versity, Sendai, Japan

Background/Aims: Plasma branched chain amino acids 
(BCAAs) and aromatic amino acids (AAAs) are elevated 
in individuals with risk factors for type 2 diabetes . On the 
other hands, plasma BCAAs decrease according to the 
fibrotic progression from chronic hepatitis to cirrhosis . 
It is unknown how the imbalance in plasma free amino 
acids (PFFAs), especially BCAAs, changes according to the 
progression of NAFLD or nonalcoholic steatohepatitis 
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(NASH) . The aim of this study is to evaluate the relation-
ship between the PFFAs and the pathological features 
of NAFLD/NASH . Methods: We enrolled 94 patients with 
NAFLD/NASH confirmed by liver needle biopsy . The 
concentration of fasting PFFAs was measured within five 
days of the biopsy by high-performance liquid chroma-
tography (HPLC), and 24 of 41 PFFAs could be analyzed 
according to the NAFLD activity score (steatosis, inflam-
mation and ballooning) and fibrosis score . Furthermore, 
we compared PFFAs in NAFLD/NASH to other types of 
chronic hepatitis (CH-C: n=53, PBC: n=89 and alcoholic: 
n=73) . Results: For steatosis, glycine, citrulline (Cit), histi-
dine (His) and serine (Ser) were significantly lower at score 
2-3 than at score 0-1 . For inflammation, aspartic acid, argi-
nine (Asn), alanine, phenylalanine (Phe), Cit, glutamate 
(Glu) and His were significantly lower at score 2-3 than at 
score 0-1, and cystine and Glu were significantly higher in 
score 2-3 than at score 0-1 . For ballooning, tyrosine (Tyr), 
Ser and Phe were significantly higher in score 2 than score 
at 0-1 . Regarding fibrosis, Tyr, Asn and methionine were 
significantly increased at F4 stage than at other stages, and 
taurine and BCAAs (leucine, isoleucine and valine) were 
significantly decreased at F4 stage than at other stages . 
The BCAAs level was highest in NAFLD/NASH among the 
types of chronic hepatitis . Compared to CH-C, the BCAAs 
level was significantly higher at F1-F3 NAFLD/NASH than 
at the same stage of CH-C, but there was no significant 
difference at F4 stage between NASH and CH-C . Conclu-
sions: Various PFFAs changes were observed according to 
the pathological features of NAFLD . BCAAs levels were 
highest in early stage NAFLD/NASH among the types of 
chronic hepatitis, but the level was rapidly decreased in 
cirrhosis .
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2203
Onset of, but not Capacity beyond, Anaerobic 
Threshold (AT) during Graded Treadmill Testing 
is Reduced in Patients with Non-alcoholic Fatty 
Liver Disease (NAFLD)
Patrick W. Austin3, Jillian K. Price3, Megan S. Gooding3,2, 
Carey Escheik3, Lynn Gerber3,1, Zobair M. Younossi3,1; 1Center 
for Liver Diseases, Department of Medicine, Inova Fairfax Hos-
pital, Falls Church, VA; 2Center for Chronic Illness and Disease, 
George Mason University, Fairfax, VA; 3Betty and Guy Beatty 
Center for Integrated Research, Inova Health Systems, Falls 
Church, VA

Background: Anaerobic threshold (AT) describes the 
transition from extracellular to intracellular substrates 
as the primary fuel source during exercise, and predicts 
exercise capacity and clinical outcomes . Delayed onset of 
AT suggests improved aerobic capacity, while sustained 
exercise at and beyond AT improves weight loss, hepatic 
fat mobilization, and cardiopulmonary efficiency . NAFLD 
is liver disease associated with metabolic dysfunction 
and reduced exercise capacity, yet AT dynamics has not 
been studied in this population . The study aim was to 
compare the onset of, and capacity beyond, AT in indi-
viduals with and without NAFLD during graded treadmill 
testing . Methods: 26 non-diabetic participants [16 NAFLD, 
10 non-NAFLD controls, age 36 .1±12 .5 years, 52% male, 
60% Caucasian, 16% Asian, 12% African-American, 12% 

Hispanic, body mass index (BMI) 29 .4±5 .9, 8% hypertension, 
resting heart rate (RHR) 70±11 .8 beats per minute, systolic 
blood pressure (SBP) 121±10 .2mmHg, diastolic blood pres-
sure (DBP) 74 .1±9 .1mmHg,] underwent symptom-limited 
graded treadmill testing using an integrated system (MGC 
Diagnostics, St . Paul MN) . Continuous measurement of 
oxygen consumption (VO2) and carbon dioxide production 
(VCO2) detected AT onset via the V-slope method, while 
AT tolerance was defined as time from AT onset to test 
stoppage . Analysis of covariance determined the effects 
of age and BMI on outcomes of interest . Results: Patients 
with NAFLD were older (43 .9vs .24 .3, p< .001), had higher 
BMI (32 .9vs .24 .7, p< .001) and elevated resting SBP prior 
to testing (123 .1vs .118 .6, p= .04) compared to controls, but 
showed no significant differences in resting DBP or RHR . 
Average AT onset time was 493 .8±142 .6 seconds, with 
testing continuing for 356 .44±113 .0 seconds past AT across 
the study sample . NAFLD patients demonstrated an earlier 
onset of AT than controls (423 .8vs .598 .8 seconds, p< .001) 
but this difference was eliminated when controlling for 
age (R= .687, R Square= .472, SEE=105 .85) . No significant 
differences were found for exercise time beyond AT 
(p= .99), suggesting capacity beyond AT is similar between 
disease groups . Conclusions: NAFLD patients transition to 
AT sooner than their healthy counterparts during graded 
treadmill testing . The majority of variance in AT onset is 
explained by age . Surprisingly, capacity to exercise beyond 
AT was maintained in the NAFLD group . These findings 
suggest that earlier onset of AT does not limit the ability 
to exercise thereafter, where most physiological benefits 
are achieved .
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2204
Noninvasive Indices for the Prediction of 
Presence and Severity of Nonalcoholic Fatty 
Liver Disease in Patients with Chronic Kidney 
Disease
Hwi Young Kim1, Dong-Ryeol Ryu1, Hye Ah Lee2, Tae Hun Kim1, 
Kwon Yoo1, Jin Sil Kim3, Jeong Kyong Lee3; 1Department of 
Internal Medicine, Ewha Womans University School of Med-
icine, Seoul, Korea (the Republic of); 2Clinical Trial Center, 
Ewha Womans University Mokdong Hospital, Seoul, Korea 
(the Republic of); 3Department of Radiology, Ewha Womans 
University College of Medicine, Seoul, Korea (the Republic of)

Background and aims: Although chronic kidney disease 
(CKD) may develop as an extrahepatic manifestation in 
patients with nonalcoholic fatty liver disease (NAFLD), 
little is known about the clinical characteristics of NAFLD 
in patients with CKD . We aimed to investigate the prev-
alence and disease severity of NAFLD using noninvasive 
serum markers in patients with CKD . Methods: In this 
in-hospital retrospective cohort study, a total of 290 
consecutive patients with CKD were enrolled between 
January 2015 and December 2016 . Diagnostic performance 
of serum markers was evaluated in terms of the predic-
tion of NAFLD on imaging studies, and disease severity 
was assessed using noninvasive fibrosis markers . Results: 
Median age was 65 years, and 186 patients were male 
(64 .1%) . Mean body mass index of all patients was 25 .1 
kg/m2 . Median eGFR was 35 .6 ml/min . Patients were cate-
gorized according to their eGFR as follows: G3a (45-59 
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ml/min), 79 (27 .2%); G3b (30-44 ml/min), 94 (32 .4%), G4 
(15 – 29 ml/min), 69 (23 .8%); G5 (<15 ml/min), 48 (16 .6%) . 
NAFLD was diagnosed in 54 patients (18 .6%) . Predictors for 
the presence of NAFLD from multivariate logistic regres-
sion analysis included higher BMI (odds ratio (OR), 1 .120 
(95% confidence interval (CI), 1 .010 – 1 .243; P=0 .032), and 
higher levels of hemoglobin (OR, 1 .558 (95% CI, 1 .282 
– 1 .894); P<0 .001), serum ALT level (OR, 1 .029 (95% CI, 
1 .004 – 1 .055); P=0 .024), and triglycerides and glucose 
(TyG) index (OR, 3 .134 (95% CI, 1 .733 – 5 .667; P<0 .001) . A 
prediction model for the presence of NAFLD was derived 
based on these variable; (-20 .682 + 1 .164 * TyG + 0 .429 * 
hemoglobin +0 .923 *Log (ALT) + 0 .942 * BMI category (1 
if BMI ≥25; 0 if BMI <25) . Using the cut-off value of 0 .194, 
AUC for the prediction of NAFLD was 0 .853 . In patients 
with NAFLD, the only predictor of higher BARD score (>2) 
was TyG index (OR, 3 .289 (95% CI, 1 .229 – 8 .801); P=0 .018) . 
Conclusions: Prevalence of NAFLD in patients with CKD 
was comparable to that of general population . Our model 
using BMI, TyG, ALT and hemoglobin accurately predicted 
the presence of NAFL, which requires further validation .
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2205
The Association of Male Sex Hormone with 
Severity of Non-alcoholic Fatty Liver Disease: 
Results from National Health and Nutrition 
Examination Survey
Hyunseok Kim, Ramya Undamatla, Arooj Babar, 
Mirela Feurdean; Rutgers New Jersey Medical School, New-
ark, NJ

Background: Sex and sex hormones can affect responses 
to metabolic stress and development of hepatocyte injury 
and inflammation in patients with nonalcoholic fatty liver 
disease (NAFLD) . In this study, we aimed to investigate the 
association between male sex hormone level and severity 
of NAFLD, using nationally representative data . Methods: 
Data was obtained from the Third National Health and 
Nutrition Examination Survey (NHANES III) conducted in 
1988-1994 . NAFLD was defined by ultrasonographic detec-
tion of hepatic steatosis in the absence of other known 
causes of liver disease and categorized as normal, mild, 
moderate, or severe . We used survey-weighted gener-
alized logistic regression to evaluate the association 
between male sex hormone levels and the degree of 
NAFLD . The trending of a degree of NAFLD was tested 
by treating steatosis status as an ordinal variable . Four 
sex hormones were investigated: testosterone (ng/mL), 
estradiol (pg/ml), sex hormone binding globulin(SHBG) 
(nmol/L), and 3-alpha androstanediol glucuronide (3-AAG) 
(ng/ml) . Results: Among 950 male participants who met 
our selection criteria and had all available information, 
295 people (28%) had NAFLD . Based on liver ultrasound 
findings, there were 97 people with mild, 149 people with 
moderate, and 49 people with severe steatosis . Among the 
four male sex hormones, NAFLD patients had significantly 
lower testosterone and SHBG levels (testosterone: 5 .70± 
0 .09 in control vs 4 .58 ± 0 .12 in NAFLD, p-value=0 .04; SHBG: 
38 .9 ± 1 .07 in control vs 32 .1 ± 1 .13 in NAFLD, p-value=0 .03) 
even after adjusting for demographic and metabolic risk 
factors . In addition, testosterone and SHBG levels were 
inversely correlated with the degree of steatosis (testos-
terone: 5 .70 ± 0 .09 in control, 5 .12 ± 0 .18 in mild, 4 .26 

± 0 .13 in moderate, 4 .42 ± 0 .37 in severe, trend p-value 
<0 .001; SHBG: 38 .9 ± 1 .07 in control, 34 .8 ± 1 .90 in mild, 
29 .4 ± 1 .45 in moderate, 34 .7 ± 3 .65 in severe steatosis, 
trend p-value <0 .001) . Conclusion: In male participants 
in the US, NAFLD patients had significantly lower serum 
testosterone and SHBG levels . The severity of hepatic 
steatosis was also inversely correlated with serum testos-
terone and SHBG levels, but not with estradiol and 3-AAG .
Disclosures:

The following people have nothing to disclose: Hyunseok Kim, 
Ramya Undamatla, Mirela Feurdean
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Correlation between of Non Alcoholic Fatty 
Liver Disease (NAFLD) Fibrosis Score (NFS) and 
Left Ventricular Mass Index (LVMI) in NAFLD
Hery D. Purnomo1, Tri F. Rachmatullah2; Indonesian Asso-
ciation of Study Liver NAFLD group; 1Division Gastroente-
ro-hepatology Departement Of Internal medicine, Dr Kariadi 
Hospital Diponegoro University, Semarang, Indonesia; 2Inter-
nal medicie, Dr Kariadi Hospital Diponegoro University, Sema-
rang, Indonesia

Background: NAFLD Fibrosis Score (NFS) was not invasive 
and validated method to identify the development of liver 
fibrosis in NAFLD patients . Cardiovascular related mortality 
was major cause in patients with NAFLD . The increase in 
left ventricular mass index (LVMI) may of subclinical cardio-
vascular complication in NAFLD . Objective: To analyze the 
correlation between NAFLD fibrosis score with LVMI in 
NAFLD patients Methods: This cross sectional study was 
conducted in outpatients of NAFLD patients . NFS was used 
measure to severity of NAFLD and LVMI measurements 
using echocardiography . Statistical analysis was performed 
using Pearson’s, Mann-Whitney and logistic regression . 
Results: There were 64 NAFLD patients, 54 .7% were male, 
mean age 52,8 ± 10,5 years (range: 30-77 years) . Dominant 
distribution of comorbidity of NAFLD patients were meta-
bolic, central obesity, dyslipedima and ratio AST/ALT >1 . 
Based on the NFS criteria, the largest distribution are those 
of high probability advanced fibrosis (50%), followed by 
the intermediate probability advanced fibrosis (34,4%) 
and low probability advanced fibrosis (15,6%) (Figure2) . 
The increase in LVMI obtained highest in the high prob-
ability (93,8%), intermediate probability (59,1%) and low 
probability group (10%) respectively . There were positive 
correlation between NFS and LVMI (P 0,002) . Multivariate 
analysis between NFS and confounding variables (sex) 
against LVMI was performed and NFS has more significant 
correlation with LVMI (P=0,002) Conclusion: There was a 
positive correlation between NAFLD fibrosis score with 
LVMI in NAFLD patients . Keywords: NAFLD, NAFLD fibrosis 
score (NFS), left ventricular mass index (LVMI)
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2207
Correlation of mammographic fat infiltrated 
axillary lymph nodes with non-alcoholic fatty 
liver disease
Natalie Y. Ring1,4, Krishna Patel1, Kendrew Wong4, Arief Suri-
awinata2, Eduardo Cervantes3, Roberta diFlorio-Alexander1,4; 
1Radiology, Dartmouth Hitchcock Medical Center, Hanover, 
NH; 2Dartmouth Hitchcock Medical Center, Lebanon, NH; 
3Universidad Catolica de Santiago de Guayaquil, Guayaquil, 
Ecuador; 4Geisel School of Medicine at Dartmouth, Hanover, 
NH

Background: Non-alcoholic fatty liver disease (NAFLD) is a 
major cause of chronic liver disease worldwide, and there 
is urgent need for noninvasive methods of screening for 
this disease . This retrospective study aims to determine if 
lymph node measurements on screening mammograms 
(MMG) are correlated with biopsy-proven NAFLD in the 
female population . Methods: Our institution’s electronic 
medical records were surveyed for pathology reports of 
women who underwent liver biopsy at our institution 
from January 2011-May 2016 . Patients with MMG within 
one year of liver biopsy on which axillary lymph nodes 
were at least 80% visible were included in the study, while 
those with a history of breast cancer and/or liver morbidity 
other than NAFLD were excluded . Medical records were 
reviewed for history of hypertension, hyperlipidemia, 
and type 2 diabetes mellitus (T2DM) . Body mass index 
(BMI) within one year of both liver biopsy and mammo-
gram were recorded . Measurements were performed 
on the largest lymph node within either axilla on medi-
olateral oblique (MLO) view, and mammographic breast 
density was recorded . Logistic regression analysis was 
performed and receiver operator characteristic (ROC) 
curves were generated . Results: 154 women aged 42-68 
years (mean=60 .1) met inclusion criteria . 123 had steatosis 
on liver biopsy, which was histologically classified as 
severe (n=34), moderate (n=46) and mild (n=45) . In logistic 
regression analysis with age, BMI (mean 37 .0, range 
19 .7-59 .6), mammographic breast density, and history of 
hypertension (n=80), hyperlipidemia (n=82) and T2DM 
(n=54), axillary lymph node measurements were inde-
pendently correlated with presence of steatosis: lymph 
node length (LL, mean 19 .5mm, range 6 .0-52 .7mm), width 
(LW, mean 11 .0mm, range 4 .3-24 .6mm), hilar length (HL, 

mean 11 .4mm, range 0 .0-47 .6mm) and hilar width (HW, 
mean 5 .9mm, range 0-15 .9mm) were significantly posi-
tively correlated with steatosis on liver biopsy (p=0 .004, 
0 .005, 0 .009 and 0 .033, respectively) . Age (p=0 .008), BMI 
(p=0 .034) and T2DM (p=0 .022) were also significantly asso-
ciated with steatosis . The area under the curve (AUC) on 
ROC curves were 71 .5%, 72 .3%, 71 .3% and 65 .4% for LL, 
LW, HL and HW, respectively . On ROC curve combining 
lymph node measurements, age, BMI, and presence of 
hypertension, hyperlipidemia and T2DM, the AUC was 
82 .7% . Conclusion: In this female patient cohort, axillary 
lymph node and fatty hilum measurements on screening 
mammography show a positive correlation with NAFLD 
independent of other risk factors . Further investigation 
is required to further characterize the potential of fat 
infiltrated axillary nodes as a non-invasive, cost-effective 
biomarker for NAFLD .
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The Association of Nonalcoholic Steatohepa-
titis and Obstructive Sleep Apnea
Mohammad Maysara Asfari1, Lopez Rocio2, Srinivasan Dasara-
thy3, Arthur J. McCullough3; 1Internal Medicine, Cleveland 
Clinic, Cleveland, OH; 2Quantitative Health Sciences, Cleve-
land Clinic, Cleveland, OH; 3Departments of Gastroenterology 
and Hepatology, Cleveland Clinic, Cleveland, OH

Background: The association between obstructive sleep 
apnea (OSA) and abnormal liver enzymes has been 
reported in multiple studies . The existing literature 
regarding the relationship between OSA and nonalcoholic 
steatohepatitis (NASH) is conflicting . Thus the aim of this 
study was to determine the relationship between OSA and 
NASH from a large database . Methods: A cross-sectional 
study was performed using the 2012 Nationwide Inpatient 
Sample (NIS) . We identified adult patients between the 
ages of 18 and 90 who had a diagnosis of OSA using the 
International Classification of Diseases ICD-9 codes . The 
control group was comprised of adult individuals with no 
discharge records of OSA . The diagnosis of NASH was also 
identified using the ICD-9 codes . The association between 
OSA and NASH was calculated using univariable and multi-
variable logistic regression . Results: 30,712,524 hospital-
izations were included in our study . This cohort included 
1,490,150 patients in the OSA group and 29,222,374 in the 
control non-OSA group . In the OSA group the average age 
was 61 .8±0 .07 years and 44 .2% were females compared 
to an average age of 57 .0±0 .11 years with 60 .1% females 
in the control non-OSA group . The prevalence of NASH 
was significantly higher in the OSA group compared to 
the non-OSA group [2% (95% CI: 1 .9, 2 .1) versus 0 .65% 
(0 .63, 0 .66), p<0 .001] . After adjusting for obesity, diabetes, 
hypertension, dyslipidemia, the metabolic syndrome and 
Charlson comorbidity index (CCI), OSA patients were 3 
times more likely to have NASH with an adjusted OR of 
3 .1 (95% CI: 3 .0 – 3 .3), p<0 .001 . Conclusions: Patients with 
OSA are three times more likely to have NASH compared 
to patients without OSA after controlling for other 
confounders . These data indicate that OSA should be 
considered as an independent risk factor for developing 
NASH .
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2209
IRGM gene variants modify the relationship 
between visceral adipose tissue and NAFLD in 
patients with Crohn’s Disease
Tracey G. Simon, Kimberley W. van der Sloot, Samantha Chin, 
Amit Joshi, Paul Lochhead, Ramnik Xavier, Raymond T. Chung, 
Hamed Khalili; Gastroenterology and Hepatology, Massachu-
setts General Hospital, Boston, MA

Background & Aims. Nonalcoholic fatty liver disease 
(NAFLD) is increasingly recognized as a common comor-
bidity in patients with Crohn’s disease (CD), but the mech-
anisms for this are poorly understood . Autophagy is a 
highly-conserved cellular process that regulates innate 
immunity and contributes to CD susceptibility . Emerging 
data demonstrates variants in the autophagy-governing 
IRGM gene may also lead to the accumulation of visceral 
and hepatic fat . We explored whether visceral adipose 
tissue (VAT) is associated with NAFLD risk in patients 
with CD, and tested whether this relationship is modified 
by variants in genes that govern autophagy . Methods . 
We included all CD patients in the Prospective Registry 
in Inflammatory Bowel Disease Study at MGH (PRISM), 
without known history of alcohol abuse or liver disease . 
NAFLD was defined by liver attenuation (LA) on computed 
tomography (CT), with severity estimated by the serum 
FIB-4 Index and alanine aminotransferase (ALT) . We used 
logistic regression modeling to examine the relationship 
between VAT, variants in autophagy genes, and NAFLD 
risk . Results . Among 462 patients, 52% had radiographic 
evidence of NAFLD . Increasing VAT volume in quartiles 
was associated with reduced LA (mean change= -7 .43 
[95% CI -10 .05, -4 .81], Ptrend<0 .0001) . In the fully-ad-
justed model, patients in the highest VAT quartile had a 
2 .9-fold increased prevalence of radiographic NAFLD (95% 
CI 1 .21–7 .13; Ptrend=0 .023), and a 4 .2-fold increased risk 
of ALT>ULN . The relationship between VAT and NAFLD 
risk was modified by the IRGM variants rs13361189 and 
rs4958847 (Pinteraction=0 .002 and 0 .032, respectively) . 
Conclusions . In a large CD cohort, VAT was directly asso-
ciated with prevalent NAFLD, and this relationship was 
augmented by functionally-annotated IRGM variants asso-
ciated with impaired autophagy .
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Characteristics and Costs of NASH Advanced 
Fibrosis and Cirrhosis in Patients with and 
without Diabetes Mellitus (DM): Results of a US 
Real-World Cohort Study
Arun J. Sanyal1, Lindsay Bengtson2, Sanatan Shreay3, W. 
Ray Kim4; 1Virginia Commonwealth University, Richmond, VA; 
2Optum, Eden Prairie, MN; 3Gilead Sciences, Health Economics 
Outcomes Research (HEOR), Foster City, CA; 4Stanford Univer-
sity, Palo Alto, CA

Background: Comorbid diabetes (DM) in NASH patients 
is associated with an increased risk of NASH progression, 
cirrhosis, and all-cause mortality leading to increased 
healthcare costs and utilization . This study compared the 
comorbidity burden and healthcare costs between NASH 
cirrhosis patients with and without DM . Methods: Patients 
≥18 years of age with a NASH/Non-Alcoholic Fatty Liver 
Disease (NAFLD) diagnosis (ICD-9-CM: 571 .8; ICD-10-CM: 
K76 .0, K75 .81) and liver fibrosis stages between 01/01/2007 
and 01/31/2016 were identified from a large US health-
care organization . F4 patients were identified based on 
ICD codes and F3 patients were identified from EHR and 
administrative claims data . Patients with ≥6 months of 
continuous enrollment post-index date were followed up 
to 6 months, decompensation, or the end of the study 
period . Patients with other causes of liver disease during 
the pre-index period were excluded . Patients were strat-
ified by DM status in the post-index period . Socio-de-
mographic characteristics, comorbidities, and healthcare 
utilization and costs were examined during the pre-index 
and post-index period . Results: A total of 7,054 NASH 
cirrhosis patients, including 2,652 patients with (mean age: 
53 .0±10 .2; female: 54 .7%) and 4,402 patients without DM 
(mean age: 48 .2±11 .6; female: 52 .4%) comprised the study 
sample . In patients with NASH cirrhosis, patients who 
also had DM had a higher prevalence of comorbidities 
compared to patients without DM (hypertension: 69 .5% 
vs . 34 .8%; hyperlipidemia: 65 .0% vs . 29 .2%; and obesity: 
35 .5% vs . 21 .5%) . The mean total all-cause costs were 
significantly greater among patients with NASH cirrhosis 
with DM compared to those without DM in the pre-index 
period ($110,226 vs . $90,311; p=0 .04) and in the post-index 
period ($218,289 vs . $174,498; p=0 .003; Figure) . In-office 
and outpatient visits were the principal driver of utiliza-
tion and costs . Conclusion: There is almost a 2-fold increase 
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in all-cause healthcare costs once the cirrhosis diagnosis is 
made in NASH cirrhosis patients with and without DM . 
Patients with NASH cirrhosis and DM have 22% to 25% 
greater total annual all-cause costs compared to patients 
with NASH cirrhosis and without DM .

All costs reported in $2015 US dollars
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2211
Steatohepatitis and Advanced Fibrosis in 
NAFLD Patients with Normal Aminotransferases 
Levels: Prevalence and Clinical features
Samer Gawrieh1, Laura Wilson2, Oscar Cummings3, 
Kris V. Kowdley4, Arun J. Sanyal5, Jeanne M. Clark6, 
Edward Doo7, David E. Kleiner8, James Tonascia9, Naga P. Cha-
lasani1; 1Division of Gastroenterology and Hepatology, Indi-
ana University School of Medicine, Indianapolis, IN; 2Johns 
Hopkins Bloomberg School of Public Health, Baltimore, MD; 
3Pathology, Indiana University School of Medicine, India-
napolis, IN; 4Swedish Medical Center, Seatle, WA; 5Virginial 
Commonwealth University, Richmond, VA; 6Johns Hopkins 
School of Medicine, Baltimore, MD; 7National Institute of 
Health, Bethesda, MD; 8National Cancer Institute, Bethesda, 
MD; 9Johns Hopkins Bloomberg School of Public Health, Bal-
timore, MD

Background: It is well described that patients with NAFLD 
may have normal aminotransferase levels . Previous studies 
suggested that NAFLD patients with normal amino-
transferase levels may have the prevalence of NASH and 
advanced fibrosis similar to those with elevated levels . 
Aim: To characterize the prevalence of and clinical features 
associated with steatohepatitis, advanced fibrosis, and 
cirrhosis in adult NAFLD patients with normal aminotrans-
ferase levels . Methods: Adults with biopsy proven NAFLD 
enrolled in NASH CRN studies were eligible for this anal-
ysis if they had: (a) ALT and AST <40 U/L; (b) Liver biopsy 
within 3 months of laboratory assessment; and (c) central 
pathology review . Using AIC criteria from multiple logistic 
regression with 15 candidate variables, we identified clin-
ical and laboratory results associated with steatohepatitis, 
advanced fibrosis (stage 3 or 4), and cirrhosis (stage 4) in 
patients with normal aminotransferase levels . Results: 

493 patients were eligible with mean age 52 years, 74% 
female and mean BMI 35 kg/m2 . Mean (SD) ALT levels were 
27 .9±7 .3 U/L and AST 24 .8±5 .9 U/L . Median time between 
liver enzyme measurement and biopsy was 30 days . The 
prevalence of definite steatohepatitis was 35%, advanced 
fibrosis 21%, and cirrhosis 7% . The best subsets of vari-
ables associated with steatohepatitis: higher waist circum-
ference, lower platelet count, lower HDL, type 2 diabetes, 
hypothyroidism, and female sex; advanced fibrosis: higher 
BMI, lower platelet count, higher AST/ALT ratio, hyper-
tension, higher LDL, and Caucasian race; and cirrhosis: 
higher BMI, lower platelet count, higher AST/ALT ratio 
and female sex . Conclusion: NASH and advanced fibrosis 
are common in NAFLD patients with normal aminotrans-
ferase levels . Routinely available clinical and laboratory 
measures can be used to identify NAFLD patients with 
normal aminotransferases who are at higher risk for 
having NASH, advanced fibrosis, and cirrhosis .

Variables independently associated with steatohepatitis, 
advanced fibrosis, and cirrhosis in patients with normal ami-
notransferase levels
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2212
Fibrotic burden in non-alcoholic fatty liver 
disease independently predicts the chronic 
kidney disease incidence: A large prospective 
cohort study
Young Eun Chon1, Seong-Gyu Hwang1, Kyu Sung Rim1, Mi 
Na Kim1, Hana Park1, Yun Bin Lee1, Ju Ho Lee1, Yeonjung Ha1, 
Mi Jung Lee2; Seong Kyu; 1Department of Internal Medicine, 
Institute of Gastroenterology, CHA Bundang Medical Cen-
ter, CHA University, Seongnam-si, Gyeonggi-do, Korea (the 
Republic of); 2Department of Internal Medicine, Institute of 
Nephrology, CHA Bundang Medical Center, Seongnam, Korea 
(the Republic of)

Background & Aims: Although non-alcoholic fatty liver 
disease (NAFLD) is associated with increased risk of chronic 
kidney disease (CKD) incidence, association between the 
severity of NAFLD and CKD incidence has not been eluci-
dated . This study evaluated whether patients with NAFLD 
have a greater frequency of CKD than healthy controls 
and investigated the association between the fibrosis 
in NAFLD and CKD incidence in a large Korean prospec-
tive cohort . Methods: Among 10,030 subjects in Ansan 
and Ansung community based cohort in Korea, 6,854 
subjects were finally analyzed after excluding patients 
with excessive alcoholic consumption or CKD at baseline . 
NAFLD was defined by NAFLD liver fat score, fatty liver 
index, or hepatic steatosis index . Degree of liver fibrosis 
was assessed by NAFLD fibrosis score . Incident CKD was 
defined as eGFR <60 ml/min per 1 .73 m2 at any time . 
Results: During 12-years of follow-up period, CKD devel-
oped in 1344 subjects (19 .6%) . NAFLD was a significant 
predictor for development of incident CKD after adjusting 
other confounders (using NAFLD liver fat score; hazard 
ratio [HR], 1 .24; 95% confidence interval [CI], 1 .09–1 .42) . 
In subjects with NAFLD (n=1807, using NAFLD liver fat 
score), cox regression analysis demonstrated an indepen-
dent association between advanced liver fibrosis assessed 
by NAFLD fibrosis score and CKD incidence (HR, 1 .23; 95% 
CI, 1 .02–1 .49) . Conclusions: Presence of NAFLD and the 
amount of fibrosis in NAFLD were independently associ-
ated with CKD incidence, and the associations were inde-
pendent of metabolic syndrome .
Disclosures:
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2213
Improvements of Hepatic Fibrosis and Hepatic 
Collagen Deposition in Non-Alcoholic Steato-
hepatitis (NASH) Treated with Selonsertib are 
Associated with Improvement of Patient-Re-
ported Outcomes (PROs)
Zobair M. Younossi1,3, Maria Stepanova2, Zachary D. Good-
man1,3, Eric Lawitz4, Michael R. Charlton5, Rohit Loomba6, 
Robert P. Myers7, Mani Subramanian7, John G. McHutchison7, 
Sharon Hunt2; zobair.younossi@cldq.org; 1Department of 
Medicine, Center for Liver Diseases, Falls Church, VA; 2Center 
for Outcomes Research In Liver DIsease, Washington DC, DC; 
3Betty and Guy Beatty Center for Integrated Research, Falls 
Church, VA; 4Texas Liver Institute, University of Texas Health 
Science Center , San Antonio, TX; 5Intermountain Medical 
Center, Salt Lake City, UT; 6Division of Gastroenterology and 
Epidemiology University of California at San Diego, San 
Diego, CA; 7Gilead Sciences, Foster City, CA

PROs represent patients’ perspective about their well-
being . AIM: Assess PRO changes after treatment with 
Selonsertib (SEL) and their association with different 
biomarkers in NASH . METHODS: NASH with stage 2-3 
fibrosis received SEL 6 mg or 18 mg orally QD alone or in 
combination with simtuzumab (SIM, 125 mg SC weekly) 
or SIM alone for 24 weeks . Biopsies were obtained at 
baseline & treatment week 24 . MR elastography (MRE), 
magnetic resonance imaging proton density fat frac-
tion (MRI-PDFF) & serum biomarkers were measured at 
weeks 12 & 24 . Hepatic collagen (%) was quantified using 
Computerized Assisted Morphometry . PROs were assessed 
using SF-36, CLDQ, and WPAI:SHP at baseline & every 12 
weeks . RESULTS: 67 patients were included (54 years, 69% 
stage 3, 78% diabetes) . Baseline physical health-related 
PRO scores of patients with NASH&F2-3 were significantly 
lower than population norms (p<0 .05) . During therapy, 
there were no consistent differences in treatment-emer-
gent changes in PRO between different regimens (all 
p>0 .05) . However, significant improvements in PROs 
(p<0 .05) were experienced by NASH subjects who had >2 
decrease in NAS score or ≥1-stage reduction in fibrosis as 
well as an absolute decrease of ≥2 .3 points in % hepatic 
collagen (up to +11 .9%, p<0 .05) though these improve-
ments were primarily seen in subjects with higher baseline 
collagen . Specifically, improvements in PROs (up to +14%, 
p<0 .05) were noted in NASH with at least 18 .5% relative 
reduction in collagen from baseline while the highest PRO 
improvements (up to +22%, p<0 .05) were observed in 
NASH subjects who reduced their collagen by >50% from 
baseline . In contrast, NASH subjects with >17% increase in 
their collagen from baseline, experienced significant PRO 
worsening (up to -13 .9%, p<0 .05) . Notably, improvements 
in imaging studies (MRE and MRI-PDF) were not associated 
with improvements of PROs (all p>0 .05) . Baseline serum 
biomarkers CK-18, IL-6 and CRP significantly correlated 
with baseline PROs (r=-0 .24 to -0 .37, p<0 .05) . At treat-
ment weeks 12 & 24, changes in PROs positively correlated 
with changes in serum MCP-1 and TNF-α (r=0 .25-0 .37, 
p<0 .05) . In multivariate analysis, baseline CK-18 M65 was 
independently associated with General Health, while CRP 
was independently associated with Mental Health, Role 
Emotional, and CLDQ (p<0 .05) . Also, treatment-emer-
gent increase in serum MCP-1 predicted greater CLDQ 
score changes (p<0 .05) . Conclusions: A decrease in hepatic 
collagen is most prominently associated with improvement 
of PROs in patients with NASH with F2-F3 treated with SEL . 
Furthermore, serum cytokines are associated with baseline 
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PROs and with treatment-emergent changes in PROs in 
NASH .
Disclosures:
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2214
Predictors of Fibrosis Progression and Regres-
sion by Histology and Morphometrically Quan-
tified Collagen in Patients with Nonalcoholic 
Steatohepatitis (NASH) and Advanced Fibrosis
Zobair M. Younossi1, Maria Stepanova2, Arun J. Sanyal4, Ste-
phen A. Harrison5, Vlad Ratziu6, Bryan J. McColgan3, Rob-
ert P. Myers3, Mani Subramanian3, John G. McHutchison3, 
Nezam H. Afdhal7, Manal F. Abdelmalek8, Jaime Bosch9, Zach-
ary D. Goodman1; 1Center for Liver Diseases, Department of 
Medicine, Inova Fairfax Hospital, Falls Church, VA; 2Center for 
Outcomes Research Liver Disease, Washington Dc, DC; 3Gilead 
Sciences, Foster City, CA; 4Virginia Commonwealth University, 
Richmond, VA; 5Pinnacle Clinical Research, San Antonio, TX; 
6Hopital Pitie- Salpetriere, Paris, France; 7Harvard Medical 
School, Boston, MA; 8Duke University, Raleigh, NC; 9Hospital 
Clínic-IDIBAPS, CIBERehd, Barcelona, Spain

Background: Hepatic fibrosis is the best predictor of 
mortality in NASH . Factors associated with progression or 
regression of fibrosis in NASH unknown . Our aim was to 
determine factors associated with progression or regres-
sion of fibrosis in patients with NASH and advanced 
fibrosis who underwent multiple liver biopsies in clin-
ical trial setting . Methods: Adults with advanced fibrosis 
(NASH CRN stages 3-4) were enrolled in two phase 2b 
controlled trials of simtuzumab . Baseline (BL) and week 
96 biopsies were stained for collagen and alpha smooth 
muscle actin (aSMA) and quantified using computer-as-
sisted morphometry . BL clinico-laboratory data, serum 
fibrosis biomarkers [hyaluronic acid (HA), N-terminal 
procollagen III propeptide (PIIINP), tissue inhibitor of 
metalloproteinase-1 (TIMP-1)], and predictive fibrosis 
scores [Enhanced Liver Fibrosis (ELF), Fibrotest, APRI, FIB-4, 
NAFLD Fibrosis Score (NFS)] were used . Fibrosis progres-
sion (only in stage 3) was defined histologically by 1-stage 
increase or its best correlate morphometrically (>20% 
increase in % of collagen deposition) from BL . Fibrosis 
regression (in both stage 3 or 4) was defined histologically 
(≥1-stage decrease) or its best correlate morphometrically 
(>30% decrease of % collagen) . Univariate and multi-

variate analyses (MVA, a logistic regression model with 
stepwise selection) were performed to determine inde-
pendent predictors of progression or regression of fibrosis . 
Results: 466 subjects with advanced fibrosis and complete 
data were included (age 54 yrs, 63% female, 67% diabetic, 
53% cirrhosis [n=248]) . In follow-up, histologic progres-
sion was seen in 42 (19%) patients with BL stage 3 fibrosis 
[morphometric – in 55 (25%)]; histologic regression – in 
63 patients (13%) of all subjects [morphometric – in 179 
(40%)] . In MVA, risk of histologic fibrosis progression 
was independently associated with higher BL ELF score 
[odds ratio (OR) = 2 .79 (95% CI=1 .85-4 .21) per 1 point], 
lower alkaline phosphatase (ALP) (OR=0 .986 (0 .973-0 .999) 
per U/L), and higher aSMA expression [OR = 1 .15 (1 .05-
1 .26) per 1 percent); all p<0 .03] . Fibrosis progression by 
morphometry was predicted only by higher BL HA (OR 
=1 .006 (1 .003-1 .009) per 1 ng/mL, p<0 .0001) . In contrast, 
histologic fibrosis regression was predicted by lower BL 
levels of aSMA expression, lower BL HbA1c, FIB-4 and ELF 
but higher BL ALP (p<0 .05) . Finally, morphometric fibrosis 
regression was independently associated with lower BL 
TIMP-1 & higher platelet count (p<0 .01) . Conclusions: 
These data suggest that a combination of baseline clin-
ical factors and serum fibrosis markers are associated with 
fibrosis changes in NASH . Further validation is needed .
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2215
Clinical Characteristics and Epidemiology of 
Patients with Non-Alcoholic Fatty Liver Disease 
(NAFLD) and Non-Alcoholic Steatohepatitis 
(NASH) in a Large Community-based Health-
care Delivery System in the U.S.
Heather M. Patton, Anders H. Nyberg, Kevin Chiang, 
Su-Jau Yang, Susan Caparosa, Julie Stern, Lisa M. Nyberg; Kai-
ser Permanente, San Diego, CA

Background: Nonalcoholic fatty liver disease (NAFLD) is 
estimated to be highly prevalent but may elude clinical 
detection . Specific ICD codes for NASH are only available 
since 2015 . The aim of this study was to determine the 
prevalence of NAFLD and describe biopsy features and 
comorbidities of NAFLD patients in a large, communi-
ty-based healthcare system . Methods: Kaiser Permanente 
Southern California (KPSC) is an integrated healthcare 
delivery system . Patients were included if ≥18 yrs with 
ICD-10 code for NAFLD, NASH, or cryptogenic cirrhosis 
between 1/1/2015-12/31/2016, absent other liver disease 
or alcohol abuse, and met membership criteria . Medical 
exclusions, comorbidities, and cirrhosis were identified 
1/1/2006-12/31/2016 using ICD 9/10 codes, laboratory 
values, and validated algorithms . Biopsy reports between 
1/1/2006-12/31/2016 were accessed via procedure codes 
and reviewed in blinded fashion . Results: Of 3011592 
patients, ICD-10 codes for NAFLD were identified in 43775 
(1 .4%), NASH in 1375 (0 .05%), and cryptogenic cirrhosis 
in 407 (0 .01%) . 262 biopsy reports were reviewed . Demo-
graphics and comorbid conditions are shown (Table) . 21% 
of cases met criteria for cirrhosis . Features of metabolic 
syndrome were significantly higher among cases with 
cirrhosis . Of cases coded as NASH, 69 (5%) had undergone 
liver biopsy . Of 180 evaluable biopsy reports (remainder 
excluded for alternate diagnoses), 20 (11%) had bland 
steatosis, 95 (53%) probable NASH, 15 (8%) definite NASH 
and 50 (28%) NASH cirrhosis . Conclusion: NAFLD/NASH 
ICD coding is far lower than published prevalence rates 
and 1 in 5 coded cases have cirrhosis . NASH ICD-10 code 
is utilized predominantly in cases without biopsy . While 
biopsy is rarely performed, most biopsies have features 
of NASH . The relatively new emergence of NASH specific 
ICD-10 codes may account for results but further research 
is warranted to evaluate these findings .

Demographics and Co-morbidities

* Chi-square test for categorical variables and Wilcoxon rank 
sum test for continuous variables, P<0 .0001 for all compari-
sons .
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2216
Progression to advanced liver disease in 
nonalcoholic fatty liver disease (NAFLD) differs 
among Asians compared to Caucasians and 
Hispanics
Nghiem B. Ha1,2, Sam Trinh2, Richard H. Le2, Joseph K. Hoang2, 
Mei-Hsuan Lee3, Linda Henry4, Lee Ann Yasukawa5, 
Mindie H. Nguyen2; 1Department of Internal Medicine, Uni-
versity of California, San Francisco, San Francisco, CA; 2Divi-
sion of Gastroenterology and Hepatology, Stanford University 
Medical Center, Palo Alto, CA; 3Institute of Clinical Medicine, 
National Yang-Ming University, Taipei, Taiwan; 4Center for 
Outcomes Research in Liver Diseases, Washington, DC; 5Center 
for Clinical Informatics, Stanford University School of Medi-
cine, Palo Alto, CA

Purpose: NAFLD is associated with higher risk of liver-re-
lated complications . Data on natural history remains 
limited, especially among different ethnic groups . We 
examined disease presentation and disease progression 
of NAFLD in an ethnically diverse cohort . Methods: Retro-
spective study of 1,702 consecutive NAFLD patients (474 
Asians, 837 Caucasians, 391 Hispanics) at an university 
medical center from 1999-2014 . NAFLD was diagnosed by 
imaging/histology . Exclusion criteria: viral/drug-induced 
hepatitis, heavy alcohol use, or inflammatory/genetic 
liver disease . Advanced liver disease progression includes 
development of nonalcoholic steatohepatitis, advanced 
fibrosis, cirrhosis, decompensation, and hepatocellular 
carcinoma . Results: Asians were more likely male (54%) 
with lower BMI compared to Caucasians and Hispanics 
(28 .4±5 .2 vs 33 .2±7 .3 vs 33 .7±7 .9, p<0 .001) . Majority of 
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Hispanics were female (68%) and presented at a younger 
age compared to Caucasians and Asians (43±15 vs 51±15 
vs 47±15, p<0 .001) with higher BMI . Metabolic syndrome 
(MetS) was more prevalent among Caucasians (45%, 
p=0 .05) compared to Asians (44%) and Hispanics (38%) . 
More Caucasians had hypertension (62% vs 52-54%, 
p=0 .001) while more Asians had hyperlipidemia (60% vs 
41-53%, p<0 .001); all three groups had similar rates of 
diabetes (28-35%), hypercholesterolemia (15-22%), and 
coronary artery disease (10-14%) . Compared to Caucasians 
and Hispanics, Asians were less likely to have advanced 
fibrosis at presentation based on the AST-to-Platelet 
ratio (5% vs 6% vs 10%, p=0 .07), Fibrosis-4 score (5% 
vs 9% vs 8%, p=0 .03), and NAFLD fibrosis score (5% vs 
13% vs 14%, p<0 .001) . Multivariate analysis inclusive of 
sex and ethnicity, older age (OR=1 .04,95%CI=1 .03-1 .05, 
p<0 .001), Caucasian (OR=1 .98,95%CI=1 .29-3 .05, p=0 .002), 
Hispanic (OR=3 .65,95%CI=2 .26-5 .89, p<0 .001), and 
MetS (OR=1 .56,95%CI=1 .13-2 .15, p=0 .007) were asso-
ciated with advanced fibrosis/cirrhosis at presentation . 
Median follow-up was 67 (6-274) months . 12-year cumu-
lative incidence of advanced liver disease progression 
differed among ethnicity (15% in Asian vs 29% in Cauca-
sian vs 24% in Hispanic, p=0 .07), age≥50 (34% vs 16%, 
p<0 .001), and MetS (32% vs 13%, p<0 .001) . Multivariate 
Cox proportional model inclusive of sex and ethnicity, 
older age (HR=1 .04,95%CI=1 .03-1 .05, p<0 .001) and MetS 
(HR=1 .69,95%CI=1 .13-2 .53, p=0 .01) were significantly asso-
ciated with progression to advanced liver disease . Conclu-
sion: Differences in disease presentations of NAFLD exist 
among different ethnic groups . Progression to advanced 
liver disease occurs at a higher rate among Caucasians and 
Hispanics compared to Asians, and in patients at higher 
age and/or with metabolic syndrome .
Disclosures:
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2217
Hepatic de novo lipogenesis is elevated in 
patients with NASH independent of disease 
severity
Eric Lawitz1, Kelvin Li2, Jacqueline Tarrant3, Mona Vimal3, 
Ren Xu3, Qinghua Song3, Raul E. Aguilar Schall3, 
Bryan J. McColgan3, Constantine S. Djedjos3, Adrian S. Ray3, 
Robert P. Myers3, Marc K. Hellerstein2, Rohit Loomba4; 1Texas 
Liver Institute, San Antonio, TX; 2University of California at 
Berkeley, Berkeley, CA; 3Gilead Sciences, Inc., Foster City, CA; 
4University of California at San Diego, La Jolla, CA

Background: Elevated de novo lipogenesis (DNL) contrib-
utes to the pathogenesis of NASH via synthesis of lipo-
toxic mediators, inhibition of fatty acid oxidation, and the 
hepatic deposition of lipid . Our objective was to quantify 
hepatic DNL in subjects with NASH and determine asso-
ciations with clinical characteristics including measures 
of disease severity . Methods: We evaluated 10 healthy 
controls (18-45 years, BMI 19-28 kg/m2, normal liver 
biochemistry) and 30 subjects with NASH diagnosed nonin-
vasively by a hepatic proton density fat fraction (PDFF) 
>10% by MRI and liver stiffness >2 .88 kPa by MR elastog-
raphy (MRE) . Heavy water (2H2O, 35 mL) was administered 

three times daily for one-week with blood drawn at day 
14 following initiation of heavy water . Deuterium incor-
poration into palmitate in whole plasma was measured in 
fasting samples by gas chromatography mass spectrometry 
with kinetic modeling to calculate hepatic DNL . In NASH 
subjects, associations between DNL and clinical character-
istics including demographics, diabetes, glycemic indices, 
fasting serum lipids, liver biochemistry, serum fibrosis 
markers, MRI-PDFF, and MRE-stiffness were evaluated . 
Results: The median age of the NASH subjects was 55 years, 
77% were female, 70% had diabetes, and median body 
weight was 94 kg . Median MRI-PDFF was 15 .6% (IQR 12 .9-
20 .1%) and MRE-stiffness was 3 .38 kPa (3 .12-3 .86 kPa) . 
Compared with healthy controls, peak fasting hepatic DNL 
after 14 days of label exposure was significantly greater in 
subjects with NASH (median: 18% [IQR 11-34%] vs . 37% 
[30-45%]; p=0 .003) . In NASH subjects, hepatic DNL did not 
differ according to age, sex, or diabetes, and no significant 
correlations were observed with glycemic indices (fasting 
glucose, insulin, HbA1c, or HOMA-IR), body weight, liver 
biochemistry (AST, ALT, GGT), or serum fibrosis markers 
(ELF, FibroTest) . Hepatic DNL was positively correlated 
with fasting triglycerides (Spearman ρ=0 .51; p=0 .004) and 
VLDL-C (ρ=0 .51; p=0 .004), but not LDL-C or HDL-C . DNL 
was not correlated with MRI-PDFF (ρ=-0 .27; p=0 .15) or 
MRE-stiffness (ρ=-0 .10; p=0 .60) . Median hepatic DNL was 
similar in subjects with MRE-stiffness < vs . ≥3 .64 kPa (~ F0-2 
vs . F3-4: 38% vs . 36%; p=0 .79) . Conclusions: In patients 
with NASH, hepatic DNL is consistently elevated across the 
range of disease severity . These data support targeting 
DNL (e .g . with acetyl-CoA carboxylase inhibition) for the 
treatment of NASH across the spectrum of disease .
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2218
A study of the genetic variants associated with 
non-alcoholic fatty liver disease in ethnic-Chi-
nese population in Singapore
Guan Huei Lee1,2, Wah Wah Phyo1, Samantha HL Cheong2, 
Myo Myint Aung2, Taufique Ahmed3, Raymond Kwok3, Yin-
Mei Lee1, Asim Shabbir4, Bok Yan Jimmy So4, Mark D. Muth-
iah1, Wai Mun Loo1, Kieron B. Lim1, Poh Seng Tan1, How 
Cheng Low1, Seng Gee Lim2,1, Yock Young Dan2,1; 1Medicine, 
National University Health System, Singapore, Singapore; 
2Medicine, Yong Loo Lin School of Medicine, Singapore, Sin-
gapore; 3General Medicine, Khoo Teck Puat Hospital, Singa-
pore, Singapore; 4Surgery, National University Health System, 
Singapore, Singapore

Background Non-alcoholic fatty liver disease (NAFLD) is 
a common cause of chronic liver disease and has risen 
in recent years as an important global health-problem . 
Its pathogenesis is multifactorial, and genetic factors 
appeared to play an important role in NAFLD develop-
ment . The aims are (1) to determine the impact of SNPs, 
previously identified in Western-populations, with the 
risk for NAFLD in a Singapore-Chinese population and 
(2) their interactions with environmental and medical 
risk factors . Methods The study was conducted using a 
case-control design . 72 cases with known NAFLD and 72 
matched controls with no hepatic steatosis on CT or MRI 
liver or fibroscan CAP score . Subjects were recruited from 
National University Hospital and Khoo Teck Puat Hospital . 
NAFLD-associated gene variants, including NCAN, GCKR, 
LYPLAL1, PNPLA3, PPP1R3B, FDFT1, COL13A1, EFCAB4B 
and PZP, were analysed using a predesigned Taqman 
SNP genotyping assay . Results The mean body weight 
and body mass index (BMI) were significantly increased 
in NAFLD patients (70 .6kg 95%CI 57 .1-84 .1 vs 60 .8 95%CI 
48 .5-73 .1, p<0 .001 and 26 .9 95%CI 23-40 .8 vs 23 .3 95%CI 
19-27 .6, p<0 .001 respectively) . The prevalence of diabetes 
mellitus in patients was 40 .3% while in control was 20 .8% 
(p=0 .011) . NAFLD subjects had higher mean triglycerides 
than control (p<0 .001) . Among the SNPs tested, PNPLA3 
GG was more likely to be associated with NAFLD (43 .4%CC 
vs 69 .7%GG, p=0 .017 and 44 .8%CG vs 69 .7%GG, p=0 .022) . 
All the other SNPs had no significant association with 
NAFLD cases . In multivariate analysis of clinical risk 
factors and SNPs, factors that were positively associated 
with NAFLD were hypertriglyceridemia (OR 2 .04 95%CI 
1 .3-3 .1, p=0 .001), BMI (OR 1 .2 95%CI 1 .1-1 .4, p<0 .001) and 
PNPLA3 GG (OR 3 .4, 95%CI 1 .3-9 .2, p=0 .014) . Conclusion 
The PNPLA3 GG genotype is the single strongest predictor 
for NAFLD in this Singapore-Chinese population . PNPLA3, 
hypertriglyceridemia and BMI were independent predic-
tors for developing NAFLD . The majority of the genetic 
variants associated with NAFLD reported so far may not be 
applicable to Asian population .
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2219
Hispanic Ethnicity Is Associated with 
Biomarkers of Nonalcoholic Steatohepatitis 
(NASH) in Women With Polycystic Ovary 
Syndrome (PCOS)
Monika Sarkar1, Norah Terrault1, Marcelle I. Cedars2, 
Heather Huddleston2; 1Medicine, GI/Hepatology, University of 
California, San Francisco, San Francisco, CA; 2OB/Gyn, Repro-
ductive Endocrinology, University of California, San Francisco, 
San Francisco, CA

Background: Nearly 15% of all women have PCOS, a hyper-
androgenic condition manifest by metabolic co-morbid-
ities, with half of PCOS women having hepatic steatosis . 
However, little is known about the prevalence or risk 
factors for NASH among women with PCOS, including 
the role of ethnicity in NASH severity . Methods: Among 
consecutive women in a large academic PCOS clinic we 
performed markers of NAFLD/NASH including ALT, cyto-
keratin 18 (CK18) M30 fragments, and transient elastrog-
raphy (TE)-controlled attenuation parameter (CAP) . The 
prevalence of elevated ALT (> 40IU/ml), CK18 (> 400ng/
dL), and CAP scores (> 250dB/m) was determined and the 
association between Hispanic ethnicity and biomarkers of 
NASH were evaluated on logistic regression, with adjust-
ment for metabolic covariates with p <0 .05 . Results: Of 
these 253 PCOS women, the median age was 29 years 
(IQR 24-32) and the racial distribution was 73% white, 
18% Asian, and 7% black . Overall, 14% (n=70) of the 
cohort reported Hispanic ethnicity (92% Hispanic white) . 
Compared to non-Hispanics, Hispanic women had greater 
median waist circumference (38 vs 33 inches), HOMA-IR 
(2 .9 vs 1 .7), and triglycerides (105 vs 81mg/dL), with lower 
median HDL (47 vs 59mg/dL), p values <0 .001 . Hispanics 
had higher prevalence of hirsutism (77 vs 56%, p=0 .042), 
lower sex hormone binding globulin (36 vs 44nmol/L, 
p=0 .050), though similar testosterone levels (40 vs 43ng/
dL, p=0 .96) . Hispanic women were more than twice as 
likely as non-Hispanics to have elevated ALT, CK18, and 
CAP scores, p values <0 .05 (Table) . On univariate analysis, 
Hispanic ethnicity was associated with more than two-fold 
higher odds of CK18 >400 (OR 2 .7, 95% CI 1 .0-7 .3, p=0 .048), 
which persisted after adjustment for HOMA-IR and waist 
circumference (AOR 3 .1, 95% CI 1 .1-9 .0, p=0 .038) . Similar 
estimates were noted for ALT >40 (OR 2 .4, 95% CI 0 .98-
5 .9, p=0 .055), though attenuated after addition of waist 
circumference to the model (AOR 2 .06, 95% CI 0 .79-5 .4, 
p=0 .106) . Conclusion: Hispanic women with PCOS have 
worse metabolic features, including markedly higher 
prevalence of hepatic steatosis defined by CAP . More-
over, Hispanic ethnicity is independently associated with 
biomarkers of NASH in PCOS, including elevated ALT and 
CK18 . Our results suggest that Hispanic women with PCOS 
are a high-risk group that warrants routine evaluation for 
NAFLD .

Markers of NAFLD/NASH By Hispanic Ethnicity in Women 
with PCOS

Median (interquartile range) reported unless otherwise 
stated
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Effect of semaglutide on alanine aminotrans-
ferase in subjects with type 2 diabetes and 
high cardiovascular risk
Arun J. Sanyal1, Morten Hansen2, Martin Linder2, 
Philip N. Newsome3; 1Internal Medicine/Division of Gastroen-
terology, Hepatology and Nutrition, Virginia Commonwealth 
University, Richmond, VA; 2Novo Nordisk A/S, Søborg, Den-
mark; 3Liver Unit, Queen Elizabeth Hospital Birmingham, Bir-
mingham, United Kingdom

The SUSTAIN 6 phase 3a trial evaluated the effect of 
once-weekly subcutaneous semaglutide, a glucagon-like 
peptide-1 (GLP-1) analogue, on cardiovascular (CV) 
outcomes in subjects with type 2 diabetes and high CV risk . 
As previously reported, the CV outcome occurred in 6 .6 vs 
8 .9% of subjects with semaglutide vs placebo (HR 0 .74; 
95% CI 0 .58–0 .95; p<0 .001 for non-inferiority [margin 1 .8]; 
p=0 .02 for superiority [post-hoc analysis]) . Mean HbA1c 
decreased by 1 .1% and 1 .4%, and body weight (BW) by 
3 .6 kg and 4 .9 kg, with semaglutide 0 .5 mg and 1 .0 mg 
vs 0 .4% and 0 .4%, and 0 .7 kg and 0 .5 kg, with placebo 
0 .5 mg and 1 .0 mg, respectively . To estimate the preva-
lence of non-alcoholic fatty liver disease (NAFLD) and liver 
fibrosis in the trial population, the NAFLD fibrosis score 
(NFS) was calculated . Further, to investigate potential 
effects of semaglutide on the liver ALT was analysed . 3297 
subjects (age ≥50 yrs with established CV or chronic kidney 
disease or ≥60 yrs with CV risk factors) were randomized 
to semaglutide 0 .5 mg or 1 .0 mg or volume-matched 
placebo, with standard of care, for 104 weeks plus 5 
weeks’ follow-up . Post-hoc, the NFS - a model designed 
to predict presence or absence of advanced fibrosis based 
on age, hyperglycemia, body mass index, platelet count, 
albumin, and aspartate aminotransferase (AST)/alanine 
aminotransferase (ALT) ratio - was calculated and an anal-
ysis of ALT in subjects with abnormal baseline ALT (>30 
IU/L in males, >19 IU/L females) was conducted . Baseline 
characteristics were similar across arms; mean age 65 yrs, 
duration of type 2 diabetes 14 yrs, HbA1c 8 .7%, BW 92 .1 
kg . A high NFS (>+0 .676) was found in 19 .8% of subjects 
suggesting the presence of advanced liver fibrosis (F3/F4 
on NASH Clinical Research Network classification) . The 
presence of advanced liver fibrosis, could not be excluded 
in 65 .0% of the subjects with indeterminate NFS (-1 .455 
to +0 .676) . Advanced fibrosis was predicted to be absent 
in 15 .2% subjects with a low NFS (≤-1 .455) . At baseline, 
40 .5% of all subjects had an abnormal ALT [30 .3% of 
males; 56 .4% of females] . Semaglutide 1 .0 mg reduced 
ALT in these subjects vs placebo (13% vs 5% relative reduc-
tion, p=0 .002), and the reduction was dose-dependent (no 
significant difference between placebo and semaglutide 
0 .5 mg) . In subjects with type 2 diabetes and high CV risk, 
semaglutide treatment reduced ALT levels compared with 
placebo after 2 years of treatment . Baseline NFS indicate 
a high prevalence of NAFLD with advanced fibrosis in this 
population .
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Development of an algorithm for the predic-
tion of cardiovascular events in patients with 
NAFLD: the role of mean platelet volume
Benjamin Mullish1, Roberta Forlano1,2, Michael Yee4, 
Nikos Giannakeas5, Robert D. Goldin3, Simon D. Taylor-Robin-
son1, Shahid A. Khan1, Mark R. Thursz1, Pinelopi Manousou1; 
1Liver Unit/ Division of Digestive Diseases, Imperial College 
London, London, United Kingdom; 2Centre for Liver Disease 
Research and Treatment, University of Foggia, Foggia, Italy; 
3Department of Cellular Pathology, Imperial College London, 
London, United Kingdom; 4Department of Endocrinology, St 
Mary’s Hospital, Imperial College Healthcare NHS Trust, Lon-
don, United Kingdom; 5Department of Computer Engineer-
ing, Technological Educational Institute, Epirus, Greece

Background: Cardiovascular disease (CVD) is the leading 
cause of death in patients with NAFLD . Current algorithms 
assessing cardiovascular risk (i .e . QRISK2) do not take 
account of the condition . Mean platelet volume (MPV) - a 
marker of platelet size/reactivity – is elevated in NAFLD with 
advanced fibrosis and/or NASH, and in thrombotic disease . 
It is unknown whether MPV could improve CVD risk predic-
tion in NAFLD . Methods: We performed a retrospective 
(1/2008-1/2015, 356 patients) and prospective validation 
(1/2015- 5/2016, 111 patients), enrolling all consecutive 
patients with biopsy-proven NAFLD at our unit . MPV was 
recorded one year prior to CV events (myocardial infarc-
tion, angina, coronary heart disease, and stroke/transient 
ischaemic attack); QRISK2-2016 was also calculated at the 
same time point . We have also recently developed auto-
mated software, using low-resolution images, to quanti-
tate steatosis in NAFLD . Results: There were 45 CV events 
in the retrospective group, and 13 in the validation arm . 
Univariately, MPV predicted CV events (p=0 .001, OR=3 .2, 
95%CI=2 .3-4 .6) . Binary logistic regression was used to 
generate a formula for predicting CV events within one 
year, including factors significant in univariate analysis: 
NAFLD CV-risk = 1 .053ln(age)+ 2 .96ln(smoking)+ 3 .159ln 
(MPV)+ 1 .42ln (diabetes mellitus)+ 2 .6 (if Filipino)+ 0 .36 
(other Asians)+ 0 .93 (Caucasian or Pakistani)+ 2 .1 (Arab)+ 
1 .2 (Hispanic/Latino)+0 .82 (Black)+ 1 .6 (fat% if known) + 
2 .34 . AUROCs for the prediction of CV events in the valida-
tion cohort were: for QRISK2 0 .78 (p=0 .001, 95%CI=0 .73-
0 .84), for MPV 0 .85 (p=0 .001, 95%CI=0 .81-0 .89), and for 
NASH-CV risk 0 .090 (p=0 .001, 95%CI=0 .87-0 .94) (Figure 1) . 
Conclusions: Our new algorithm for the prediction of CV 
events within one year in a NAFLD population performs 
better than conventional ones . Elevated MPV levels predict 
CV events .
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Pilot report of the Steatohepatitis Obesity 
Longitudinal Active Registry and Data Reposi-
tory (SOLAR-DR), an Innovative Public Health-
care Approach for Patients at Risk for NAFLD 
and NASH.
Woodie M. Zachry1, Shailja Dixit2, Juan C. Lopez-Talavera2, 
Guy Neff3; 1Medical Research, SOLAR-DR, Sarasota, FL; 2Inter-
cept Pharmaceuticals, New York, NY; 3Medical Research, Flor-
ida Research Institute, Sarasota, FL

Background: Non-alcoholic fatty liver disease (NAFLD) and 
nonalcoholic steatohepatitis (NASH) are highly prevalent 
and underdiagnosed conditions found in 46% and 12% of 
patients respectively in one large study .[1],[2] The purpose 
of this study is to leverage usual data capture in electronic 
medical records (EMR) to identify community care based 
patients at risk for NAFLD/NASH and to describe measures 
of disease and fibrosis risk for patients with and without a 
clinical diagnosis . Methods: SOLAR-DR is a disease registry 
comprised of data from large networked Gastroenterol-
ogist community practices in the USA . The study utilized 
a random draw of 50,075 patients from 70 practitioners 
in West Florida . Patients were excluded for any diagnosis 
of alcohol related illness (n=1,478), or if < 20 or >75 years 
of age (n=15,607) . Patients were included as being at risk 
for NAFLD/NASH if they had at least one of the three 
factors associated with the BARD score indirect measure 
of fibrosis . The BARD score was chosen due to its simplicity 
and composition of factors commonly found in an EMR . 
Results: Approximately 67 .4% (n=22,245) of patients scored 
zero on the BARD . The remainder (n=10,745) predomi-
nantly scored one (N= 8833; 26 .8%), with 5 .8% scoring 
≥2 . A previous diagnosis of NASH/NAFLD was present for 
23 .7% (n=2544) of the sample of which 37 .3% (n=948) had 
a BARD ≥2 suggesting F3-4 disease . Approximately 11 .8% 
(n=964) of patients without a diagnosis of NASH/NAFLD, 
had a BARD ≥2 . Patients with a BARD ≥2 and diagnosis of 
NAFLD/NASH had a higher prevalence of type 2 diabetes 
(34 .8%; +8 .1%), hypertension (19 .6%; +6 .5%), AST≥40U/L 

(14 .2%; +5 .4%), BMI≥30 (61 .2%; +24 .9%), age≥50 (85 .1%; 
+9 .6%), and metabolic syndrome (2 .7%; +2 .6%) when 
compared to those without a diagnosis of NASH/NAFLD . 
Conclusion: Data suggests that 37% of patients diagnosed 
with NAFLD/NASH and at least one BARD risk factor may 
have significant fibrosis . Furthermore, 11 .8% of undiag-
nosed patients at risk for NAFLD/NASH may have signifi-
cant fibrosis . Targeted screening programs in patients with 
risk factors for NAFLD/NASH fibrosis have great potential 
to improve diagnosis and treatment before cirrhosis . [1] 
Vernon, G ., Baranova, A ., and Younossi, Z .M . Systematic 
review: the epidemiology and natural history of non-al-
coholic fatty liver disease and non-alcoholic steatohepa-
titis in adults. Aliment Pharmacol Ther . 2011;34:274–285 
[2] Williams C ., Stengel J ., Aiske M ., et al . Prevalence 
on Nonalcoholic Fatty Liver Disease and Nonalcoholic 
Steatohepatitis Among a Largely Middle-aged Popula-
tion Utilizing Ultrasound and Liver Biopsy: A Prospective 
Study . Gastroenterology 2011;140:124-131 .
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Involvement of 1-deoxy-sphinglolipids in 
steatogenesis in Non Alcoholic Fatty Liver 
Disease
Jonas Weyler3,1, Thorsten Hornemann2, Arnold von Eckard-
stein2, Ann Verrijken4,1, Eveline Dirinck4,1, ann driessen5, 
Peter Michielsen3,1, Thomas Vanwolleghem1,3, Luisa Vong-
hia1,3, Luc Van Gaal4,1, Sven Francque3,1; 1Laboratory of 
Experimental Medicine and Pediatrics, Unversity of Antwerp, 
Edegem, Belgium; 2Institute for Clinical Chemistry, Univer-
sity Hospital Zurich, Zürich, Switzerland; 3Gastroenterology, 
hepatology, Antwerp University Hospital, Edegem, Belgium; 
4Endocrinology, diabetology, Antwerp University Hospital, 
Edegem, Belgium; 5Pathology, Antwerp University Hospital, 
Edegem, Belgium

Background: NonAlcoholic Fatty Liver Disease (NAFLD) 
represents a spectrum of liver disease ranging from simple 
steatosis (NonAlcoholic Fatty Liver, NAFL), Non-Alcoholic 
Steatohepatitis (NASH), fibrosis, cirrhosis and hepatocel-
lular carcinoma . The pathogenesis is not yet fully under-
stood . Sphingolipids are a heterogeneous class of lipids 
including the atypical class of 1-deoxy-sphingolipids such 
as deoxy-sphinganine (doxSA) that have been reported 
to be elevated in plasma of individuals with the meta-
bolic syndrome and type 2 diabetes mellitus . Aim: To study 
the potential pathogenetic role of sphingolipids in the 
development of NAFLD . Methods: Patients presenting 
for obesity were consecutively recruited starting from 
2006 until 2016 and underwent an extensive metabolic 
and hepatological work-up, including a subsequent liver 
biopsy if a suspicion of NAFLD arose . Sphingololipds were 
determined in fasting plasma samples . After fractionation 
and collection, sphingolipids were subjected to a sequen-
tial acid and base hydrolysis . Resulting sphingoid bases 
were analyzed by LC-MS . In this study we analyzed 15 
longchain bases . The distribution of these sphingoid bases 
in 4 different stages of NAFLD was assessed: no steatosis, 
NAFL, NASH without fibrosis and fibrotic NASH defined 
as NASH + NAFLD Activity Score≥ 4 + F≥ 2 . Results: 350 
patients were included (mean age 43y, mean BMI 39 .6 
kg/m2; 68 .9% were female) . Liver status was as follows: 
26 .6% no NAFLD, 19 .1% NAFL, 30 .1% NASH and 11 .8% 



HEPATOLOGY, VOLUME 66, NUMBER 1 (SUPPL) AASLD ABSTRACTS 1177A

 Denotes AASLD Presidential Poster of Distinction

fibrotic NASH . C16SA, C16SO, C17SA, C17SO, C18SA, 
C19SO, C20SA, C20SO, SAdiene, phytoSA, doxmethSA and 
doxmethSO sphingoid base levels were not significantly 
different between the different stages of NAFLD . There 
was a highly statistically significant difference in doxSA 
between no-steatosis and NAFLD (mean log doxSA no-ste-
atosis: -1 .272 vs mean log doxSA steatosis: -1 .162; p<0 .001) . 
Furthermore there was a statistically significant differ-
ence in doxSO between no-steatosis and NAFLD (mean 
log doxSO no-steatosis -1 .175 vs mean log doxSO steatosis 
-1,009; p<0 .001) . Within the NAFLD group, the levels of 
doxSA and doxSO were not significantly different between 
the stages . Conclusion: 1-deoxysphingolipids are highly 
significantly elevated in patients with NALFD, compared 
to those without fatty liver, whereas other sphingolipids 
showed no alterations related to liver histology . In this 
large cohort, we found no statistically significant differ-
ence between the different stages of NAFLD, suggesting 
that 1-deoxysphinglopids are involved in steatogenesis, 
but not in the further progression of NAFLD to NASH and 
not in fibrogenesis . 
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Favorable safety and tolerability of the dual 
CCR2/5 antagonist cenicriviroc in over 1000 
subjects treated to date
Manal F. Abdelmalek1, Melanie Thompson2, Joseph C. Gathe3, 
Eric Lefebvre4, Star Seyedkazemi4, Netanya Sandler Utay5, 
Sven Francque6; 1Duke University School of Medicine, Durham, 
NC; 2AIDS Research Consortium of Atlanta, Atlanta, GA; 3Ther-
apeutic Concepts PA, Houston, TX; 4Allergan plc, South San 
Francisco, CA; 5University of Texas Medical Branch, Galveston, 
TX; 6Antwerp University Hospital, Antwerp, Belgium

Background: Cenicriviroc (CVC) is an oral, potent, once-
daily dual antagonist of C-C chemokine receptors 2 and 
5 currently in Phase 3 evaluation (NCT03028740) for 
treatment of liver fibrosis associated with non-alcoholic 
steatohepatitis (NASH) . NASH may require long-term 
pharmacologic therapy; we report cumulative safety and 
tolerability data from CVC studies to date . Methods: All 
participants receiving CVC in any early-phase clinical study 
were included in the analysis . Studies included single- and 
multiple-dose Phase 1 studies in healthy volunteers and in 
participants with Child-Pugh A or B cirrhosis, and Phase 2 
studies evaluating CVC treatment in subjects with NASH 
and fibrosis (NCT02217475) and those with HIV-1 infection 
(NCT01092104; NCT01338883) . Adverse events (AEs) were 
coded using MedDRA . Treatment-emergent AEs (TEAEs) 
and laboratory abnormalities were assessed as per proto-
col-specific toxicity grading scales; causality was assessed 
by study investigators . Results: As of January 2017, 1022 
adults received CVC and had available safety data . In Phase 
1 studies (N=580), TEAEs in ≥2% of CVC subjects included 
headache, nasopharyngitis, abdominal pain, nausea, 
vomiting, diarrhea, contact dermatitis, and somnolence 
in single-dose studies, and headache and constipation in 
multiple-dose studies, mostly mild or moderate in severity . 
In participants with cirrhosis (n=16), CVC dosing for 14 days 
was generally well tolerated, with no safety concerns iden-
tified . In Phase 2 studies (N=442), overall incidence and 
severity of TEAEs, discontinuation due to TEAEs, and labo-

ratory abnormalities, including liver transaminase eleva-
tions, were generally similar in CVC vs . comparator arms; 
no life-threatening (Grade 4) TEAEs or deaths occurred 
in CVC subjects . In subjects with NASH with liver fibrosis 
treated with CVC for up to 1 year (n=144), clinical TEAEs 
in ≥2% of subjects of at least moderate severity (Grade 
≥2) were fatigue (2 .8%) and diarrhea (2 .1%) . One (0 .3%) 
serious AE (SAE) was assessed as drug related (Grade 2 
arrhythmia; study drug blind maintained) . CVC was well 
tolerated in a 10-day dose escalation study in HIV-1 
infected adults (n=44) . In HIV-infected adults with up to 
48 weeks of CVC combination treatment (n=115), TEAEs 
of Grade ≥2 in ≥2% of subjects were nausea (2 .0%) . No 
SAE was assessed as drug related . One CVC subject discon-
tinued due to an AE (Grade 2 depression) . Conclusion: In 
over 1000 subjects treated to date, including those with 
NASH and liver fibrosis, HIV-1 infection, and cirrhotics with 
hepatic impairment, CVC demonstrated good safety and 
tolerability, supporting Phase 3 evaluation for the treat-
ment of liver fibrosis associated with NASH .
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The Global Epidemiology of Non-alcoholic 
Fatty Liver Disease in Patients with Type 2 
Diabetes Mellitus: A Systematic Review and 
Meta-analysis
Pegah Golabi2, Natsu Fukui1, Leyla de Avila2, James Paik2, 
Manirath Srishord2, Zobair M. Younossi1,2; 1Center for Liver 
Diseases, Department of Medicine, Inova Fairfax Hospital, 
Falls Church, VA; 2Betty and Guy Beatty Center for Integrated 
Research, Inova Health System, Falls Church, VA

Introduction: Non-alcoholic fatty liver disease (NAFLD) is 
the most common cause of chronic liver disease world-
wide . Type 2 diabetes mellitus (DM) is a known risk factor 
for both NAFLD and development of fibrosis . Our aim was 
to assess the global prevalence of NAFLD in patients with 
DM . Methods: PubMed, Ovid-Medline, EMBASE and Web 
of Science were searched from January 1989 to May 2017 
for terms involving Non-alcoholic fatty liver disease and 
type 2 diabetes mellitus . Morbidly obese and pediatric 
groups were excluded . Regions were classified according 
to the World Health Organization (WHO) . All studies were 
reviewed by three independent investigators . Pooled 
NAFLD prevalence was calculated using random-effects 
models . Heterogeneity was investigated by subgroup 
analysis and meta-regression . The NAFLD prevalence 
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estimates were stratified by region, diagnostic method, 
mean BMI and mean age . Results: Of the 1,589 studies 
analyzed, 96 studies were included from 26 countries 
with a total sample size of 94,843 patients with DM . The 
pooled overall global NAFLD prevalence among patients 
with DM was 57 .19% (53 .53% – 60 .77%) . The highest 
NAFLD prevalence in diabetics was reported from Europe 
(67 .43% [61 .87% – 72 .53%]), while Africa had the lowest 
prevalence (16 .67% [11 .76% – 23 .08%]) . The prevalence 
of NAFLD in diabetics increased with age (44 .6% among 
aged 40-49 vs 60 .6% among 60-69) and BMI (53 .9% in 
BMI<25 vs 58 .9% when BMI>25) . The estimated NAFLD 
prevalence in diabetics was higher when the diagnosis 
was made by radiological methods (58 .06%), as comapred 
to histologic diagnosis (45 .87%) and diagnosis based on 
elevated liver enzyme (54 .99%) . The overall prevalence of 
NASH among patients with DM was 50 .09% (44 .66% by 
histologic criteria and 54 .92% by non-invasive methods) . 
Conclusion: This meta-analysis reveals that the prevalence 
of NAFLD is more than two times higher among patients 
with DM than the rates for the general population . As 
expected, NAFLD prevalence in DM increased in parallel to 
increasing age and higher BMI . Prevalence rates of NAFLD 
in diabetics showed large variations in different parts of 
the world . In conjunction with increasing evidence that 
NAFLD in diabetics is more aggressive, this data regarding 
the high prevalence rates in DM raises the prospect of 
increasing burden of this important chronic liver disease 
worldwide .
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Evaluation of kidney function in patients with 
Non-Alcoholic Fatty Liver Disease: The role of 
galectin-3
Stefania Kiapidou1, Emmanouil Sinakos1, Evangelos Cholongi-
tas1, Fani Ntogramatzi2, Zoi Athanasiadou2, Georgios Petasis2, 
Maria Kalogirou1, Eleni Vagdatli2, Evangelos Akriviadis1; 14th 
Medical Department, Hippokratio Hospital, Aristotle Uni-
versity, Thessaloniki, Greece; 2Biochemical Department, Hip-
pokratio Hospital, Thessaloniki, Greece

Background: The presence and severity of non-alcoholic 
fatty liver disease (NAFLD) seems to be independently asso-
ciated with chronic kidney disease (CKD) . Early recognition 
of this association could delay renal disease progression 
and its associated health burden . However, data on this 
area is still limited . In addition, the appropriate tools to 
monitor kidney function in patients with NAFLD have not 
been yet determined . The aim of this study was to eval-
uate kidney function in patients with proven NAFLD and 
without overt CKD using serum and urinary biomarkers . 
Methods: We prospectively included patients diagnosed 
with NAFLD (n=29) by either liver biopsy (n=22) or ultra-
sound (n=7) after exclusion of other liver diseases . Esti-
mated glomerular filtration rate (e-GFR) was evaluated 
using the MDRD and CKD-EPI formulas . Microalbumin-
uria was assessed with the ratio of albumin to creatinine 
(ACR) in the first morning urine sample . Additionally, we 
measured serum levels of galectin-3, a novel metabolic 
biomarker . CKD was defined as an e-GFR<60 mL/min/1 .
73m2and/or an ACR≥30 mg/g . Statistical analysis was 
performed using t-test, x2test and Spearman’s ρ correla-
tion . Results: The median age of our patients was 56 years 

(25-77) and the median BMI was 28 .7 (22 .1-49 .9) . Both 
genders were almost equally represented (15 males, 52%) . 
Arterial hypertension (AH) and diabetes mellitus (DM) 
were both present in 5 patients (17 .2%), whereas two 
additional patients had either AH or DM . The distribution 
of liver fibrosis stages in patients with available histolog-
ical data was: F1=5 (23%), F2=8 (36%), F3=5 (23%), F4=4 
(18%) . Main serum labs were [median (range)]: Hb 13 .9 g/
dL(11 .3-16); PLT 223,000 (71,000-425,000); SGOT 33 IU/mL 
(15-120); SGPT 40 IU/mL (14-215); γGT 68 IU/mL (10-349); 
ALP 82 IU/mL (41-126); urea 33 mg/dL (16-68); creatinine 
0 .95 mg/dL (0 .66-1 .4); albumin 4 .5 g/dL (3 .4-5 .3) . e-GFR 
was 75 .7 ml/min (51 .9-101 .6) and 78 .1 ml/min (48 .1-104 .5) 
with the MDRD formula and CKD-EPI formulas, respec-
tively . Median ACR value was 8 .2 mg/g having a great 
variation . CKD was present in 7 patients (24 .1%) . Most of 
them (5/7, 71 .4%) had severe fibrosis or cirrhosis (two had 
no available histological data) . The mean levels of serum 
galectin-3 in patients analyzed (n=20) were 14 .4±4 .2 . 
Patients with CKD (n=4) tended to have greater values of 
galectin-3 as compared to those without CKD (n=16) (17 .6 
vs . 13 .4, p=0 .13) . Conclusion: CKD, as defined by e-GFR 
and/or ACR, is common in patients with NAFLD, especially 
in patients with advanced liver disease . Serum galectin-3 
could be a useful biomarker for the early and convenient 
diagnosis of this emerging association .
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Metabolomics approach addresses the hetero-
geneity of NAFLD and determines subtypes 
associated with different metabolic alterations
Marta Iruarrizaga-Lejarreta1, Marta Varela2, David Fernán-
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Rebeca Mayo1, Arantza Peña2, Juan Rodríguez-Cuesta2, 
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Cedars-Sinai Medical Center, Los Angeles, CA; 5IKERBASQUE 
Basque Foundation for Science, Bilbao, Spain

Background & aims: The mechanism underpinning the 
progression of NASH involves multiple parallel hits 
including oxidative stress, lipotoxicity, mitochondrial 
dysfunction, inflammation, and endoplasmic reticulum 
stress . However, to date, the heterogeneity of this disease 
remains unsolved . We aimed to identify distinctive serum 
metabolomic profiles which are associated with different 
NAFLD subtypes each caused by a definite metabolic 
alteration . Methods: We conducted a comparison of 
the serum metabolome between Mat1a-/- mice, a mouse 
model of NASH with reduced synthesis of S-adenosylme-
thionine (SAMe), and a set of serum samples from 535 
patients with biopsy-proven NAFLD (353 with steatosis 
and 182 with NASH), and sought validation in mice fed 
0 .1% methionine and choline deficient (0 .1MCD) diet, a 
NASH model showing also reduced hepatic SAMe content . 
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Results: There was a correlation between liver and serum 
metabolomes in both mouse models of NASH . We iden-
tified a serum metabolomic signature associated with 
Mat1a-/- that also was present in 49% of the patients; 
based on this signature, we identified 3 NAFLD subtypes 
(M, non-M and indeterminate) . We replicated these find-
ings using the 0 .1MCD diet model . We identified a serum 
metabolomic signature associated with this model that 
was present in 47% of the patients; based on this second 
signature, we observed that 90% of those patients were 
previously classified as M-subtype NAFLD . We also iden-
tified specific panels of biomarkers that could distinguish 
patients with NASH from patients with simple steatosis for 
each NAFLD subtype . Administration of SAMe attenuated 
features of NASH in Mat1a-/- (Alonso C et al . Gastroen-
terology 2017;152:1449-61) and MCD fed (McClain CJ et 
al . Alcohol 2002; 27:185-92) mice . Conclusions: Our results 
provide evidence of the existence of NAFLD subtypes asso-
ciated with different metabolomic phenotypes, laying the 
base for future diagnostic and therapeutic applications . 
These results suggest that a deficiency in hepatic SAMe 
may be a common alteration in NAFLD patients . SAMe 
treatment is also a promising therapy in humans especially 
in those with the M-subtype .
Disclosures:
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Liat Hayardeny - Employment: Galmedpharma
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2228
Comparison of Sonic Hedgehog and keratin 
8/18 immunostains as markers of ballooned 
hepatocytes in non-alcoholic fatty liver 
disease (NAFLD)
Dina G. Tiniakos1,2, Anna Vaiopoulou1, Prodromos Hytiroglou3, 
Maria Melachroinou4, Carolin Lackner5, Ioannis S. Elefsinio-
tis6, Savvoula Savvidou7, Ioannis Goulis7, Marianna Argentou8, 
George V. Papatheodoridis9, Joanna Delladetsima10; 1Dept of 
Pathology, Aretaieion Hospital, Medical School, National and 
Kapodistrian University of Athens, Athens, Greece; 2Institute 
of Cellular Medicine, Medical School, Newcastle University, 
Newcastle upon Tyne, United Kingdom; 3Dept of Pathology, 
Medical School, Aristotle University of Thessaloniki, Thes-
saloniki, Greece; 4Dept of Pathology, School of Medicine, 
University of Patras, Patras, Greece; 5Institute of Pathology, 
Medical University of Graz, Graz, Austria; 6Dept of Medicine, 
School of Nursing, National and Kapodistrian University of 
Athens, Agioi Anargyroi General Oncological Hospital, Ath-
ens, Greece; 74th Dept of Medicine, Medical School, Aristo-
tle University of Thessaloniki, Hippokrateio General Hospital, 
Thessaloniki, Greece; 8Nutritional Support & Clinically Severe 
Obesity Unit, Dept of Surgery, School of Medicine, University 
of Patras, Patras, Greece; 9Dept of Gastroenterology, Medical 
School, National & Kapodistrian University of Athens, Athens, 
Greece; 101st Dept of Pathology, Medical School, National & 
Kapodistrian University of Athens, Athens, Greece

Background: Hepatocyte ballooning is a required feature 
for the histological diagnosis of non-alcoholic steatohepa-
titis (NASH) . Identification of ballooned hepatocytes (BH) 
is hampered by high inter-observer variability . Absence of 
immunostaining for keratins 8/18 (K8/18) and cytoplasmic 
expression of Sonic hedgehog (Shh), which triggers the 
Hedgehog signalling pathway and promotes fibrogenesis, 
have been proposed as objective markers of BH but their 
utility in clinical practice has not been assessed . Methods: 
We studied serial sections of needle liver biopsies (mean 
length 20 .1 mm, mean portal tract number 11 .75) with 
NAFLD from 65 patients (M/F 33/32, mean age 48 .1, range 
25-73 years) using routine histology and immunostains 
for Shh (ab53281, ↓bcam, USA) and K8/18 (Ab-8/Ab-1, 
NeoMarkers, USA) . NAFLD and NASH were diagnosed, 
staged and scored according to Kleiner et al 2005 and 
Bedossa et al 2012, and graded according to Brunt et al 
1999 . In each biopsy, the number of Shh-positive (Shh+) or 
K8/18-negative (K8/18-) hepatocytes, isolated or in groups, 
was counted . Results: Simple NAFLD and NASH (fibrosis 
stage 0: 15, 1: 19, 2: 15, 3: 9, 4: 6) were diagnosed in 20 
(30 .8%) and 45/65 (69 .2%) cases, respectively . Shh immu-
nostain highlighted more BH (9 .25±12 .14) compared to 
K8/18 (6 .59±8 .62) per NASH biopsy . Shh detected more 
BH than K8/18 in 21 (46 .7%) and less BH in 10/45 (22 .2%) 
NASH biopsies, while equal BH numbers were detected by 
both markers in 14 (31 .1%) NASH biopsies . Correlations of 
Shh+ and K8/18- hepatocyte numbers/biopsy with NAFLD/
NASH histological scores are shown in Table 1 . Conclu-
sions: K8/18 and Shh are useful markers for the objective 
assessment of BH in liver biopsies of NAFLD patients . Shh 
immunostain outweighs Κ8/18 immunostain in detecting 
BH in NASH biopsies and in correlations with histolog-
ical features of NAFLD/NASH . Shh immunostain may aid 
routine histological diagnosis of NAFLD/NASH when the 
presence of BH cannot be ascertained by morphology 
alone .
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Table 1 .
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2229
Serum Pro-C3 (N-terminal propeptide of type 
III procollagen) is associated with hepatic 
steatosis and fibrosis and responsive to 
changes in steatosis in patients with NASH
Michael Charlton1, Anna Mae Diehl2, Eric Lawitz3, Brad-
ley Freilich4, Mitchell L. Shiffman5, Naga P. Chalasani6, 
Bilal Hameed7, Stephen H. Caldwell8, Mary E. Rinella9, 
Tuan Nguyen10, Andrew N. Billin10, Constantine S. Djedjos10, 
Robert P. Myers10, Mani Subramanian10, Zachary D. Good-
man11, Claude B. Sirlin12, Nezam H. Afdhal13, Rohit Loomba12; 
1University of Chicago, Chicago, IL; 2Duke Clinical Research 
Institute, Durham, NC; 3Texas Liver Institute, University of 
Texas Health, San Antonio, TX; 4Kansas City Gastroenterology 
and Hepatology, Kansas City, MO; 5Liver Institute of Virginia, 
Newport News, VA; 6Indiana University School of Medicine, 
Indianapolis, IN; 7University of California San Francisco, San 
Francisco, CA; 8University of Virginia, Charlottesville, VA; 
9Northwestern Memorial Hospital, Chicago, IL; 10Gilead Sci-
ences, Foster City, CA; 11Inova Fairfax Hospital, Falls Church, 
VA; 12University of California San Diego, San Diego, CA; 13Beth 
Israel Deaconess Medical Center and Harvard Medical School, 
Boston, MA

Background: Pro-C3, derived from the synthesis of type III 
collagen, is a potential serum marker of fibrogenesis . Our 
aim was to evaluate associations between serum Pro-C3 
and liver histology in subjects with NASH . Methods: Serum 
Pro-C3 (Nordic Bioscience A/S, Denmark) and imaging 
studies (magnetic resonance imaging proton density fat 
fraction [MRI-PDFF] for steatosis quantification and liver 
stiffness measurement by magnetic resonance elastog-
raphy [MRE]) were measured at baseline (BL) and Week 24 
(W24) in a Phase 2 trial of 72 subjects with NASH (NAS ≥5 
and F2-3 fibrosis) treated with SEL 6 mg or 18 mg orally QD 
alone or in combination with simtuzumab (SIM, 125 mg SQ 
weekly) or SIM alone for 24 weeks . Liver biopsies at BL and 
W24 were staged according to the NASH CRN classification, 
graded according to the NAFLD Activity Score (NAS), and 

hepatic collagen and fat were quantified by morphometry . 
Fibrosis and steatosis responses were defined as ≥1-stage/
grade reductions . Results: Pro-C3 levels did not differ 
between subjects with F2 and F3 fibrosis (median: 24 .0 
vs 25 .5 ng/mL; p=0 .54) at BL, but correlated with fibrosis 
stage at W24 (median: F1, 16 .9; F2, 18 .2; F3, 25 .4; and F4, 
34 .4 ng/mL [Spearman ρ=0 .35, p=0 .004]) . The area under 
the ROC curve of Pro-C3 for differentiating F1-2 vs . F3-4 
fibrosis at W24 was 0 .69 (95% CI 0 .56-82) . At W24, Pro-C3 
levels correlated with NAS (ρ=0 .43, p<0 .001), lobular 
inflammation (ρ=0 .41, p<0 .001), ballooning (ρ=0 .33, 
p=0 .007), and steatosis (ρ=0 .23, p=0 .064) . The relative 
change in Pro-C3 from BL to W24 correlated with changes 
in steatosis (ρ=0 .46, p<0 .001), hepatic fat content (ρ=0 .46, 
p<0 .001), and MRI-PDFF (ρ=0 .50, p<0 .001), but not changes 
in NAS, lobular inflammation, ballooning, fibrosis stage, or 
hepatic collagen content (all p>0 .05); a trend for liver stiff-
ness by MRE was observed (ρ=0 .28; p=0 .053) . Compared to 
non-responders, relative reductions in Pro-C3 at W24 were 
greater in steatosis responders (median, -0 .1% [n=44] vs 
-29 .3% [n=18]; p=0 .002) and in subjects with ≥ 30% reduc-
tion in MRI-PDFF (median, -0 .1% [n=48] vs -43 .7% [n=11]; 
p<0 .001) . Reductions in Pro-C3 were similar between 
fibrosis responders and non-responders (median, -14 .4% 
[n=20] vs -5 .7% [n=41]; p=0 .778), but greater in subjects 
with ≥15% reduction in MRE-stiffness (-26 .3% [n=11] vs 
+0 .6% with <15% reduction [n=39]; p=0 .004) . Conclusions: 
In patients with NASH, serum Pro-C3 levels are associated 
with steatosis, lobular inflammation, ballooning, and 
fibrosis . Following treatment with SEL for 24 weeks, serum 
Pro-C3 levels respond to changes in steatosis as well as 
liver stiffness by MRE, but not fibrosis .
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Gut-dysbiosis due to reduced Clostridium 
subcluster XIVa is associated with the progres-
sion of nonalcoholic fatty liver disease: anal-
ysis based on the serum bile acid profile
Tadashi Ikegami, Sho-ichiro Yara, Akira Honda, 
Masashi Murakami, Junichi Iwamoto, Teruo Miyazaki, Yasu-
shi Matsuzaki; Tokyo Medical University Ibaraki Medical Cen-
ter, Ami, Inashiki, Japan

Background: Bile salt hydrolase deconjugates glycine and 
taurine, and then, hydroxyl group at C-7α position of the 
deconjugated bile acids (BAs) is dehydroxylated to form 
secondary BAs, deoxycholic acid (DCA) and lithocholic 
acid (LCA), by multi-step reactions . In addition, hydroxyl 
groups at C-3α, 7α and 12α positions of BAs can be dehy-
drogenated to carbonyl group and further epimerized to 
3β-, 7β- and 12β-hydroxyl groups . All these reactions are 
responsible for enzymatic reaction of particular intestinal 
bacteria . To understand the characteristic change of gut 
microbiota in non-alcoholic fatty liver disease (NAFLD) 
and non-alcoholic steatohepatitis (NASH) with hepato-
cellular carcinoma (HCC), more than 30 kinds of conju-
gated and unconjugated BA in the patients’ sera were 
analyzed . Methods: BAs in the serum obtained from 
healthy control (CTL) (n=43), patients with biopsy-proven 
NAFLD (NAFLD) (n=34), and patients with HCC developed 
in NASH (NASH-HCC) (n=12) were simultaneously analyzed 
by LC-MS/MS . Each unconjugated BAs were sorted into 9 
different groups (3αOH BAs, 3oxo BAs, 3βOH BAs, 7αOH 
BAs, 7oxo BAs, 7βOH BAs, 12αOH BAs, 12oxo BAs and 
12βOH BAs) according to putative enzymatic reactions . 
BA transformation activity of each bacterial reaction, i .e . 
7-dehydroxylation, 3α, 7α or 12α-dehydrogenation or 
reverse reaction of 3β, 7β or 12β-dehydrogenation was 
calculated as product/(product+substrate) ratio . Results: 
Total serum BA concentration was significantly higher in 
NAFLD (11 .5 μM) and NASH-HCC (11 .2μM) compared to 
CTL (4 .3μM), but no difference was seen between NAFLD 
and NASH-HCC . Among serum secondary BAs, absolute 
concentration of DCA was significantly higher in NAFLD 
(1 .1 ± 1 .2μM) compared to CTL (0 .6 ± 0 .5μM, P<0 .05) but the 
change was not statistically significant in NASH-HCC (0 .9 ± 
1 .1μM) . Among BA transformation parameter calculated, a 
significant decrease of serum DCA/(DCA+CA) was observed 
in NASH-HCC (0 .34) compared to NAFLD (0 .54 .P<0 .05) . In 
addition, serum 7βOHBAs / (7oxoBAs+7βOHBAs) was also 
significantly lower in NASH-HCC (0 .82) compared either to 
CTL (0 .90, P<0 .05) or NAFLD (0 .95, P<0 .001) . As suggested 
in our study using fecal samples, DCA/(DCA+CA) and 7βOH 
BAs/(7oxo BAs+7βOH BAs) could be a surrogate marker 
for the intestinal proportion of Clostridium subcluster 
XIVa (XIVa) . Conclusion: The present findings demon-
strated a possible alteration of gut microbiota, especially 
decrease of XIVa, along with the advance of inflamma-
tion and fibrosis in NAFLD . It is still controversial whether 
DCA is promotive or not for human hepato-carcinogenesis 

since increase of DCA is only seen in NAFLD but not in 
NASH-HCC .
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Differences in Clinical Characteristics between 
Eastern and Western Non-alcoholic Fatty Liver 
disease cohorts: A comparative study of 758 
cases.
Mark C. Cheah1, Arthur J. McCullough2, George B. Goh1; 1Gas-
troenterology & Hepatology, Singapore General Hospital, 
Singapore, Singapore; 2Gastroenterology, Cleveland Clinic, 
Cleveland, OH

Background Non-alcoholic Fatty Liver disease(NAFLD) is 
a burgeoning health concern in both the East and West . 
Given that NAFLD is a heterogeneous disease, impacted 
by environmental and genetic factors, we hypothe-
size that the characteristics and metabolic profile of 
NAFLD patients from Eastern and Western cohorts 
differ . Methods Demographic, clinical and histological 
characteristics were explored between patient cohorts 
from EAST(Singapore General Hospital) and WEST(-
Cleveland Clinic, Ohio) . SPSS was used for statistical 
analyses . Study approval was provided by IRB . Results 
There were 256(33 .7%) and 502(66 .3%) patients with 
NAFLD in EAST & WEST respectively . Median ages were 
52 and 50 years . There were more female patients in 
EAST(46%vs38%, p<0 .05) . The EAST group comprised 
of Chinese(n=180,70 .6%), Malays(n=30,11 .8%), Indi-
ans(n=31,12 .2%) & others(14,5 .5%) . The WEST group 
comprised of Caucasiansn=266,78 .9%), African-Ameri-
cans(n=19, 5 .6%), Hispanics(n=48,14 .2%) & others(4,1 .1%) . 
Compared to WEST, mean body mass index(BMI) was 
lower in EAST(30 .7±7 .9vs36 .1±8 .4, p<0 .001) . The prev-
alence of diabetes(DM)(45 .7%vs47 .6%, NS), hyperten-
sion(HTN)(57 .4%vs57 .8%, NS) and dyslipidemia(DYSL)
(62 .9%vs58 .4%, NS) were similar in both groups, as were 
the mean values for HbA1c(7 .61%±1 .53vs6 .58%±1 .47, 
NS), TG(1 .63mmol/L±0 .78vs2 .33mmol/L±2 .05, p<0 .001) and 
LDL(3 .19mmol/L±1 .11vs3 .16±1 .11, NS) . NASH was diag-
nosed in 159(62 .1%) and 358(71 .3%) of EAST and WEST 
patients respectively . Mean NAFLD Activity Score (NAS) for 
NASH patients was lower in EAST(4 .69vs5 .20, p<0 .001) . The 
prevalence of advanced fibrosis(>F3) was similar in both 
groups(34%vs37 .4%, NS) . In NASH patients with advanced 
fibrosis, there was a higher proportion of BMI<25 patients 
in EAST compared with WEST(16 .7%vs3 .7%, p<0 .005) . 
Conversely, there was a higher proportion of BMI>30 
patients in WEST(40 .7%vs77 .6%, p<0 .001) . In patients with 
advanced fibrosis, rates of DM were similar(68 .5%vs67 .9%, 
NS) . However, HTN was more prevalent in EAST, albeit 
not statistically significant(83 .3%vs70 .9%, p=0 .09) . DYSL 
was more prevalent in EAST(74 .1%vs45 .5, p<0 .001) NASH 
patients with advanced fibrosis . Conclusions In this compar-
ison of a predominantly Chinese(EAST) vs a predominantly 
Caucasian(WEST) cohort, there were more female patients 
with NAFLD in EAST . While metabolic risk factors of HTN, 
DM and DYSL were similar in NAFLD patients overall, in 
the NASH/advanced fibrosis subgroup, HTN and DYSL had 
an increased prevalence . Further, the increased prevalence 
of non obese, (BMI <25) patients in the EAST cohort with 
advanced fibrosis underscores unique clinical differences 
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which may need different approaches to management 
when treating different ethnicities .
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Understanding the Patient-Perceived Impact 
of Nonalcoholic Steatohepatitis: Raising the 
Volume on a Silent Disease
Lynda C. Doward1, Maria-Magdalena Balp2, James Twiss1, 
Christina Slota3, Donna Cryer4, A. Langford5, Rebecca Col-
len6, Neetu Agashivala7, Clifford Brass7, Quentin M. Anstee8, 
Arun Sanyal6; 1Patient Centered Outcomes Assessment, RTI-
Health Solutions, Manchester, United Kingdom; 2Novartis 
Pharma AG, Basel, Switzerland; 3Patient Centered Outcomes 
Assessment, RTI-Health Solutions, Raleigh-Durham, NC; 
4Global Liver Institute, Washington, DC; 5British Liver Trust, 
Bournemouth, United Kingdom; 6Medical College of Virginia, 
Virginia Commonwealth University, Richmond, VA; 7Novartis 
Pharmaceuticals Corporation, East Hanover, NJ; 8Institute of 
Cellular Medicine, Newcastle University, Newcastle, United 
Kingdom

Background Nonalcoholic steatohepatitis (NASH), a 
progressive form of fatty liver disease is often considered 
a ‘silent’ disease in its early stages . As there are limited 
data on the lived-experience of NASH the aim was to 
explore the patient-perspective of living with NASH . 
Methods Semi-structured, face-to-face, concept elicita-
tion (CE) interviews were conducted with NASH patients 
recruited via a tertiary care centre in VA, USA . The inter-
views explored patients’ experiences of NASH symptoms 
and the impact of NASH on the way patients feel and 
function . Interviews were audio-recorded, transcribed 
and analysed thematically . Patients completed a sociode-
mographic questionnaire . Medical data were extracted 
from patient charts . Results 23 NASH patients were inter-
viewed (females=18[78%]; %]; mean age =55 .9[31 .0-73 .0 
yrs]): 16 (69 .6%) had biopsy-diagnosed NASH (F1=1[4 .3%]; 
F2=5[21 .7%]; F3=10[43 .5%]), 7 (30 .4%) had phenotypic-di-
agnosed NASH . Mean (SD) years since diagnosis=3 .9(2 .9) . 
None had evidence of hepatic decompensation . Patients 
were overweight/obese (mean BMI = 34 .8 [range 26 .1-
45 .0]) . Common comorbidities included hypertension 
(n=15;65 .2%), high cholesterol (n=11;47 .8%) and T2DM 
(n=14;60 .9%) . Key symptoms reported included pain in 
upper right quadrant (abdomen) (n=14; 60 .9%), fatigue 
(n=18; 78 .3%), poor sleep quality (n=12; 52 .2%), cogni-
tion problems (impaired memory [n=13; 56 .5%]; reduced 
ability to focus / concentrate on tasks [n=11; 47 .8%] 
and pruritus [n=10; 43 .5%]) . Symptoms were reported 
to impact on physical functioning (impaired capacity to 
walk short distances) and ability to conduct daily living 
tasks e .g . household chores/personal care . NASH impacted 
the quality of family relationships; e .g . pain and fatigue 
reduced patient’s ability to play with children/grandchil-
dren or limited engagement in family life . Patients also 
reported a negative impact on physical/emotional aspects 
of intimate relationships . Patients reported hiding their 
symptoms to reduce worry for family members . Relation-
ships with friends were affected; patients felt less able/
willing to participate in social activities . Some patients 
worried about perceived NASH-related stigma and/or 
reported self-consciousness related to body shape/appear-
ance . Anxiety and low mood were also reported . For 

the 10 (43 .5%) patients in employment, NASH impacted 
ability to concentrate on or complete work-related tasks . 
Conclusions The interviews identified key symptoms 
experienced by NASH patients and the impact of NASH 
on patient health-related quality of life . These data chal-
lenge the dogma that NASH is an asymptomatic condition 
and support future patient-centred research initiatives in 
NASH .
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Evaluation of the presence of steatosis and 
fibrosis in lipodystrophic with diabetes type 
2 patients using transient elastography and 
comparison with antropometric and densito-
metric parameters
Larissa C. de França2, Melina A. Dias1, João Marcello Neto1, 
Cynthia Valerio2; 1UFRJ, Rio de Janeiro, Brazil; 2IEDE, Rio de 
Janeiro, Brazil

Background: In general population, individuals at higher 
risk of NAFLD are those with type 2 diabetes and meta-
bolic syndrome . There is a lack of information about the 
prevalence of NAFLD in patients with lipodystrophy who 
share similar features of insulin resistance with metabolic 
syndrome patients . The aim of this study is to evaluate 
the use of non invasive markers of liver fibrosis for the 
early diagnosis of steatosis and fibrosis in this group of 
patients . Methods: This is a cross-sectional study with 
prospective inclusion of 24 women over 18 years-old with 
type 2 diabetes and partial lipodystrophy of the limbs or 
Dunningan familial partial lipodystrophy . We collected 
data from anthropometric parameters, body composi-
tion analysis with Dual energetic X-ray absorptiometry 
(DEXA), liver stiffness (LSM) and Controled Attenuation 
Parameter (CAP) using transient elastography (TE) with 
FibroScan® . Results: The medium LSM was 7,50 ± 4,27 
Kpa and medium CAP 294,94 ± 49,09 dB/m . 13/24 (54,1%) 
presented LSM >5,8Kpa . 4/24 (16,6%) presented LSM 
>12KPa . 21/24 (87,5%) patients demonstrated CAP higher 
than 238 dB/m . We observed a significant positive correla-
tion between LSM and the following parameters: BMI 
(r:0,411 ; p:0,046), waist circumference (r: 0,598 ; p:0,002), 
hips circumference (r: 0,505 ; p:0,012;), total body fat 
(r:0,572 ; p:0,008), troncular fat (r:0,572 ; p:0,008), upper 
limbs fat (r:0,526 ; p:0,017) and lower limbs fat (r:0,531 ; 
p: 0,016), android (r:0,490 ; p:0,028) and gynoid (r:0,429 
; p:0,029) fat percentage . CAP medium had a significant 
positive correlation with weight (p:0,048 r: 0,501), waist 
circumference (p:0,049 r:0,500), upper limbs fat (p:0,035 
r: 0,588) and android fat (p:0,047 r:0,558) . Conclusion: In 
comparison with literature data about the prevalence of 
steatosis (CAP> 238dB/m) in diabetes population, lipodys-
trophyc patients have the same prevalence of steatosis . 
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But this population shows higher frequency of signifi-
cant fibrosis (LSM >5 .8KPa) and cirrhosis (LSM > 12KPa) 
(Sporea et al, 2016; Grgurevié et al, 2017) . Despite the 
fact that antropometric measurements and DEXA param-
eters shows some positive correlation with LSM measure-
ment, there was only a moderated correlation with LSM 
and CAP . This suggests that patients with lipodistrophy 
should undergo transient elastography for the screening 
of steatosis and liver fibrosis .
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Examining Changes in Liver Enzymes in 
Patients with Obesity Treated with Lorcaserin: 
A Post-hoc Analysis of the Pivotal Studies
Russell L. Knoth1, Xuan Li1, Debanjana Chatterjee1, Jiiy-
oon Choi1, Ken Fujioka2; 1Health Economics and Outcomes 
Research, Eisai Inc, Orange, CA; 2Scripps Health, San Diego, CA

Background: There is a long recognized relationship 
between obesity, fatty liver disease and elevations in liver 
enzymes . We tested whether weight loss can improve liver 
enzymes using phase 3 trials data for Lorcaserin (LOR), 
a selective 5HT2C receptor agonist, used as an adjunct 
to a reduced-calorie diet and increase physical activity 
for weight management in adults with overweight and 
obesity . This study examined the impact of lorcaserin treat-
ment on changes in liver enzymes alanine transaminase 
(ALT) and aspartate transaminase (AST) following weight 
loss . Methods: This was a post-hoc analysis of patients with 
severe obesity (BMI ≥ 40 kg/m2 or BMI ≥ 35 kg/m2 with ≥1 
obesity-related comorbidity) at baseline from three phase 
3 trials (BLOSSOM, BLOSSOM, BLOOM-DM) evaluating the 
efficacy and safety of LOR 10 mg bid vs . placebo (PBO) 
for weight loss at 52 weeks; all patients received diet and 
exercise counseling . The analysis evaluated changes in ALT 
and AST from baseline to week 52 . The endpoints included 
weight change, proportion of patients who switched from 
an ALT or AST >40 IU/L at baseline to ≤40 IU/L at one 
year and least square means of changes in liver enzymes . 
Results: A total of 2,483 patients with severe obesity 
were identified from the 3 studies, 1,273 (51 .3%) in the 
LOR group and 1,210 (48 .7%) in the PBO group . Average 
weight loss at one year was -5 .6% in LOR patients vs . -2 .5% 
in the PBO group (p<0 .001) . A total of 1,412 patients had 
both ALT and AST values available . For ALT, overall 62 .1% 
vs . 42 .6% (p=0 .003) on LOR and PBO, respectively had 
ALT reduction from > 40 to ≤ 40 IU/L after week 52; the 
percentage on the ALT reduction was significant in overall 
(LOR vs PBO -4 .74% vs 1 .6%, p=0 .001), non-T2DM (LOR 
vs PBO -3 .1% vs 2 .56 %, p=0 .008) and T2DM population 
(LOR vs PBO -14 .72% vs -1 .95%, p=0 .01) . For AST, overall 
79 .3% vs 55 .8% (p=0 .13) on LOR vs PBO, respectively had 
AST reduction from > 40 to ≤ 40 IU/L after week 52; the 
percentage on AST changes were only significant in T2DM 
population (LOR vs PBO -6 .77% vs 3 .45%, p=0 .02) . Conclu-
sions: Patients with severe obesity and treated with LOR 
experienced significant weight loss from baseline to one 
year when compared to patients treated with diet and 
exercise alone . In addition, this study showed a significant 
decrease in the elevated ALT from baseline to week 52 in 
overall, non-T2DM and T2DM population, and for patients 
with an elevated AST with T2DM . The results will be of 
interest to clinicians who follow ALT and AST as a marker 

of fatty liver disease in patients undergoing weight loss 
treatment .
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PNPLA-3 gene polymorphism in diabetic 
patients – a prognostic marker of both liver 
disease and diabetes complications
Nathalie C. Leite1, Carolina Machado1, Gil Fernando C. Salles3, 
Claudia Regina L. Cardoso3, Paulo Franca2, Cristiane Ville-
la-Nogueira1; 1Hepatology Division, Federal University of Rio 
de Janeiro, RJ, Brazil; 2Universidade da Região de Joinville 
- UNIVILLE, Joinville, Brazil; 3Internal Medicine Department, 
Federal University of Rio de Janeiro, Rio de Janeiro, Brazil

Patatin-like phospholipase domain-containing 3 (PNPLA-3) 
gene polymorphisms (rs738409), on chromosome 22 have 
been linked to fatty liver disease . Its association with 
advanced liver disease in diabetic patients has not been 
assessed so far . The aim of this study was to investigate in 
a cohort of type 2 diabetic mellitus (T2DM) patients the 
association of the rs738409 polymorphism with the risk 
of advanced stages of steatosis and fibrosis aswell as with 
diabetic complications . Methods: Methods: A seccional 
study was performed in T2DM patients . All patients were 
submitted to transient elastography with CAP (Fibroscan® 
502 Touch, Echosens, France) according to the manufac-
turer . TE values ≥ 7 .9 kPa (M probe) or ≥ 7 .2 kPa (XL probe) 
were considered as advanced fibrosis . HCV/HBV patients 
were excluded . The prevalence of diabetes mellitus macro 
and microvascular complications were described . DNA was 
extracted from peripheral blood employing QIAamp DNA 
Blood Mini Kit (Qiagen) . Real-time Polymerase Chain Reac-
tion and Taqman assay probes (Life Technologies) were 
employed for allelic discrimination . Genotypes CC, CG and 
GG were identified . A regression analysis was performed 
in order to identify the variables independently related 
to PNPLA3 rs738409 genotype GG . A p-value < 0 .05 was 
considered significant . Results: 234 T2DM patients were 
included (mean age 60 .0 ± 9 .6; BMI 29 .7±4 .8 Kg/m2) . 
Microvascular and macrovascular diabetic complication 
were present in 50 .9% and 24 .3% of patients respectively . 
Advanced fibrosis was identified by elastography in 56/234 
(22 .6%) . The distribution of the PNPLA-3 genotypes were 
as follows: CC 49 .8%, CG 40 .1% and GG 10 .1% . In logistic 
regression analysis, the variables independently related 
to PNPLA-3 GG genotype were microvascular disease (OR 
3 .66 CI95% 1,30-10,31; p=0 .014); glicated hemoglobin (OR 
0 .60 CI95% 0 .37-0 .96; p=0 .037) and advanced fibrosis (OR 
4 .43 CI95% 1 .66 -11 .78; p=0 .003) . In clonclusion: T2DM 
patients with PNPLA-3 genotype GG have a higher risk 
of a severest liver disease as well as microvascular disease 
related to T2DM . The identification of the PNPLA-3 gene 
polymorphism may be prognostic tool in diabetic patients 
with NAFLD .
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2236 w
Fatigue and Activity Level Self-Reports Do Not 
Predict Exercise Tolerance in Subjects with 
Non-alcoholic Fatty Liver Disease (NAFLD) 
Patients
Jillian K. Price2, Patrick W. Austin2, Carey Escheik2, Haley Bush2, 
Lynn Gerber2,1, Zobair M. Younossi2,1; 1Center for Liver Dis-
eases, Department of Medicine, Inova Fairfax Hospital, Falls 
Church, VA; 2Betty and Guy Beatty Center for Integrated 
Research, Inova Health System, Falls Church, VA

Background: Exercise can be effective in the management 
of NAFLD . Common metabolic and cardiovascular co-mor-
bidities, along with complaints of fatigue and sedentary 
behaviors, may present concerns for prescribing indepen-
dent, unsupervised exercise . Our aim was to assess the 
ability of self reports of fatigue and activity to predict 
exercise tolerance in NAFLD . Methods: 36 subjects [16 
NAFLD, 10 Non-liver disease controls and 10 Viral hepa-
titis B or C, age 41 .0±13 .2, 36% female, body mass index 
28 .9±5 .4, 2 .8% diabetes mellitus, 13 .9% hypertension] 
Subjects had resting heart rate 69±12 beats per minute, 
diastolic blood pressure 75±9 and systolic blood pressure 
122±11 . Each subject underwent modified Bruce cardio-
pulmonary exercise testing (CPET) . Screening for cardiac 
abnormalities via The Physical Activity Readiness Question-
naire (PAR-Q) was done prior to CPET which ruled out 3 
subjects in addition to the 36 cleared for CPET; they were 
referred for formal cardiac stress testing . Exercise toler-
ance was defined as the ability to reach Stage 4 (6 METs) or 
better on a modified Bruce CPET test to volitional exhaus-
tion without cardiac or pulmonary contraindications . CPET 
performance measures at rest, anaerobic threshold (AT) 
onset, and VO2 peak were also measured . Self-reports 
included Fatigue Severity Scale (FSS) and Human Activity 
Profile (HAP) Maximal Activity Score and Adjusted (Daily) 
Activity Scores (MAS+AAS) . Kruskal-Wallis, Mann-Whitney 
U and Pearson correlations were used in analysis . Results: 
34/36 subjects were cleared by the PAR-Q screening for 
treadmill testing achieved stage 4 (~6 METs), which indi-
cated ability to engage in moderate exercise . Of the 2 who 
did not achieve stage 4, one was discontinued due to hip 
pain . The other was discontinued due to ECG noise inter-
pretation concerns and referred for formal cardiac stress 
testing and cleared to exercise . The NAFLD population 
was significantly more deconditioned than either control 
groups (work rate, METs, length of exercise; 16 p-values 
 .041 to  .003) . HAP MAS and AAS scores were correlated 
with METs, work, and length of exercise at AT and VO max 
(18 p-values  .039 to  .0001) . As FSS increased, VO2 work 
slope (change in oxygen consumption with increasing 
work) decreased (- .498, p= .008) . Conclusions: FSS and 
HAP which correlated with CPET performance metrics, are 
better estimates of deconditioning degree than of exer-
cise capacity . All subjects who passed the PARQ self-report 
treadmill CPET screening safely achieved a moderate level 
of exercise (Stage 4,6 METs) or greater, barring non-car-
diac limitations .
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A National Survey of Physicians Regarding 
Non-alcoholic Fatty Liver Disease (NAFLD), 
Non-alcoholic Steatohepatitis (NASH): The 
Disease and Clinical Trial Awareness Program 
for NASH
Zobair M. Younossi1,3, Maria Stepanova2, Thomas Saenz4,5, 
Gayle Cooper4,5, Christa Schmidt4,5, Steve Petruccelli4; 1Center 
for Liver Diseases, Department of Medicine, Inova Fairfax Hos-
pital, Falls Church, VA; 2Center for Outcomes Research in Liver 
Diseases, Washington, DC; 3Chronic Liver Disease Foundation, 
Clark, NJ; 4Focus Medical Communications, Parsippany, NJ; 
5International Coalition of Hepatology Educational Providers, 
Parsippany, NJ

Background: NAFLD and NASH are common causes of 
chronic liver disease (CLD) . Despite its high prevalence, 
NAFLD/NASH remain under-recognized in the community 
setting . At the present, there are a number of late-stage 
clinical trials in NASH, especially for those with significant 
fibrosis . However, clinical trial awareness amongst physi-
cians (MDs) is low leading to few or no subjects referred 
for the appropriate NASH clinical trials . To address these 
practice gaps, the Chronic Liver Disease Foundation (CLDF) 
and its NASH Committee members developed and imple-
mented a national educational program to raise disease 
awareness about NASH and NASH clinical trials and to 
improve rates of screening and referral to the appropriate 
trials . Methods: Through a provider platform from CLDF, 
21,649 MD practices with interest in CLD were identi-
fied and segregated into groups by a 50-100-mile radius 
around an investigator with available NASH trials . A series 
of expert-led, video on-demand webcasts that focused on 
NASH disease awareness, NASH diagnostic and treatment 
advances and available clinical trials were created . Fifty 
unique video emails were recorded and sent (in 3 waves) 
to the segmented list of MDs . The number of MDs who 
accessed the educational materials and the participating 
NASH investigators regarding the program impact were 
documented . Barriers to accrual, as well as screening and 
treatment approaches in managing NASH were identified . 
Results 3,902 MDs accessed the educational materials . 
After the initial education, NASH investigators reported 
a 20% increase in the referral of suspected NASH subjects 
to their clinical trials . Furthermore, 60% of participating 
investigators believed that this awareness program had a 
positive impact on the number of patients being screened 
for NASH clinical trial participation . Of those who 
completed the second national survey (N=396), nearly 60% 
of MDs reported routine screening for NAFLD and only 
half screen for NASH . In fact, 58% of survey respondents 
were unaware of any specific NASH trials . Primary hurdles 
to appropriately refer potential subjects to NASH clinical 
trials included patient aversion for liver biopsy, knowl-
edge gap in the community primary care physicians and 
other healthcare providers in their understanding of NASH 
and the screening criteria for NASH clinical trials . Conclu-
sions There is a significant knowledge gap about NAFLD 
throughout the spectrum of health care providers . There 
is especially a lack of awareness about on-going clinical 
trials in NASH . These can potentially be remedied with a 
targeted NASH Knowledge and Trial Awareness Program .
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Exercise Tolerance is Frequently Preserved in 
Presence of Exercise Performance Deficits in 
Non-Alcoholic Fatty Liver Disease (NAFLD): 
Implications for Exercise Intervention
Jillian K. Price3, Patrick W. Austin3, Katherine Thomas3,2, 
Zeba Ejaz3,2, Megan S. Gooding3,2, Carey Escheik3, Lynn Ger-
ber3,1, Zobair M. Younossi3,1; 1Center for Liver Diseases, 
Department of Medicine, Inova Fairfax Hospital, Falls Church, 
VA; 2Center for Chronic Illness & Disease, George Mason Uni-
versity, Fairfax, VA; 3Betty and Guy Beatty Center for Inte-
grated Research, Inova Health System, Falls Church, VA

Background: Exercise mobilizes fat out of the liver, helps 
maintain bone health, and improves cardiorespiratory 
capacity, endocrine signaling, and metabolic profile . 
Previous research has demonstrated that patients with 
NAFLD are deconditioned and do not perform at a normal 
level with respect to exercise testing . This prior research 
has not effectively identified an individual’s exercise 
tolerance . Exercise tolerance- the cardiopulmonary ability 
to safely engage in exercise, has not been adequately 
described in the NAFLD population . The intent of this 
abstract is to present data supporting a simple screening 
method for establishing exercise tolerance . Methods: 36 
subjects [16 Non-alcoholic fatty liver disease or non-alco-
holic steatohepatitis (NAFLD/NASH), 10 Non-Liver Disease 
Controls, 10 Viral Hepatitis B or C (HBV+HCV) Controls, 
age 41 .0 ± 13 .2, 63 .9% male, 55 .6% Caucasian, 16 .7% 
African American, 11 .1% Hispanic, 13 .9% Asian, 2 .8% 
Other, body mass index (BMI) 28 .9 ± 5 .4, 2 .8% diabetes 
mellitus (DM), 13 .9% hypertension (HTN), Resting Heart 
Rate (RHR) 69 ± 12 beats per minute, diastolic blood pres-
sure 75 ± 9, systolic blood pressure 122 ± 11] underwent 
modified Bruce cardiopulmonary exercise testing (CPET) . 
Screening for cardiac abnormalities via self-report (PARQ) 
and medical history were done prior to CPET . Indicators 
of exercise tolerance include achievement of 85% of max 
heart rate or higher, achievement of anaerobic threshold 
(AT), achievement of Stage 4 (6 METS) and completion 
of a modified Bruce CPET test to volitional exhaustion 
without cardiac or pulmonary contraindications . Analysis 
was comprised of nonparametric tests (Kruskal-Wallis, 
Mann-Whitney U) and Pearson correlations . Results: In 
general, the NAFLD population was significantly more 
deconditioned in CPET exercise performance metrics than 
either viral hepatitis or non-liver disease control groups . 
5 HCV, 3 non-liver disease and 2 NAFLD subjects achieved 
VO2max (VO2 plateau) . 34 achieved anaerobic threshold 
and stage 4 (6 METs) of modified Bruce treadmill testing; 
2 subjects (1 NAFLD, 1 HBV) achieved neither . 82 .8% of 
subjects achieved at least 85% of their estimated heart 
rate max . Conclusion: Patients with NAFLD who passed 
PARQ screening criteria for engaging in CPET, overwhelm-
ingly (82%) were exercise tolerant by all measures . These 
included: achievement of at least 85% heart rate max, 
achievement of anaerobic threshold and at least stage 4 
(6 METs) during modified Bruce CPET testing . We strongly 
recommend the use of PARQ screening to identify patients 
who can safely exercise at a moderate level of intensity .
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No differences in Physiological Response 
during Cardiopulmonary Exercise Testing in 
Patients with and without Non-alcoholic Fatty 
Liver Disease
Patrick W. Austin3, Jillian K. Price3, Carey Escheik3, 
Katherine Thomas3,2, Zeba Ejaz3,2, Lynn Gerber3,1, 
Zobair M. Younossi3,1; 1Center for Liver Diseases, Department 
of Medicine, Inova Fairfax Hospital, Falls Church, VA; 2Center 
for Chronic Illness and Disease, George Mason University, Fair-
fax, VA; 3Betty and Guy Beatty Center for Integrated Research, 
Inova Health Systems, Falls Church, VA

Background: Cardiopulmonary exercise testing (CPET) 
identifies predictive factors for cardiovascular morbidity 
and mortality . These include indications of the body’s 
autonomic function and physiological response to external 
stress . As patients with non-alcoholic fatty liver disease 
(NAFLD) demonstrate increased cardiovascular and meta-
bolic complications, this study aims to identify abnormal 
exercise responses when compared with a control  
population . Methods: 25 non-diabetic participants  
[16 diagnosed NAFLD, 10 non-NAFLD controls, age 36 .1 
± 12 .5 years, 52% male, 60% Caucasian, 16% Asian, 12% 
African-American, 12% Hispanic, body mass index (BMI) 
29 .4 ± 5 .9, 8% hypertension (HTN), resting heart rate (HR) 
70 ± 11 .8 beats per minute, systolic blood pressure (SBP) 
121 ± 10 .2 mmHg, diastolic blood pressure (DBP) 74 .1 ± 
9 .1 mmHg], underwent graded treadmill testing using an 
integrated system (MGC Diagnostics, St . Paul MN) . T-tests 
were performed on change in oxygen consumption (VO2) 
with increasing work (VO2/work slope), change in heart 
rate before and after testing, change in cardiac output 
(CO) before and after testing, and other physiological vari-
ables . VO2 recorded during the first 4 stages of testing 
were also compared . Results were adjusted for total exer-
cise time and BMI . Results: Significant between-group 
differences were found for age (43 .9 vs 24 .3, p< .001), BMI 
(32 .9 vs 24 .7, p< .001), resting SBP (123 .1 vs 118 .6, p= .043) 
and resting VO2 (4 .6 vs . 3 .3 mL/kg/min, p= .003) in NAFLD 
and healthy participants respectively . No differences were 
observed for resting HR (p= .920), resting DBP (p= .146) 
carbon dioxide production (VCO2) (p= .309), minute venti-
lation (VE) (p= .327), or respiratory exchange ratio (RER) 
(p= .969) . Regarding testing, NAFLD participants showed 
significant differences in maximal VO2 (26 .3 vs 40 .1 mL/
kg/min, p= .009) and total exercise time (754 .1 vs 925 .0 
seconds, p= .001) but not for maximal work rate (272 .3 vs 
282 .4 watts, p= .847) . Significant differences were found for 
VO2/work slope (6 .5 vs 8 .0, p= .029), but became insignifi-
cant after controlling for total exercise time (Mean Square 
 .863, p= .526) . No significant differences were found when 
comparing change in physiological variables at rest and 
maximal exercise . Conclusion: In this analysis, patients with 
NAFLD do not show compromised physiological response 
during exercise . While the NAFLD groups showed impaired 
VO2/work response compared to controls, this appears to 
be a function of performance and deconditioning, poten-
tially remediable with increased exercise .
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